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IMPLEMENTATION PLAN
for
BOLIVIAN MINERALS EXPLORATION FUND

by

Harold Kirkemo
U. S. Geological Survey

ABSTRACT

Bolivia ranks second among world producers of tin and antimony, and
first in bismuth production, Mineral exports in 1975 were valued at $314.2
million, nearly 60 percent of the value of all exports, and petroleum
product exports totalled nearly $157 million, or 30 percent of the total.
Tin accounted for 58 percent of the total value of metallic mineral exports.
The central government derived about 19 percent of its total tax revenues in
1975 from the mining sector.

The mining sector consists of the large, medium, and small mining sub-
sectors, a classification established by the government. Individual operations
are referred to as large, medium, or small depending upon the subsector into
which they are classified. All large mining enterprises are owned and operated
by a government corporation, COMIBOL; the medium and small operations are
privately owned. COMIBOL's exports in 1975 were valued at $171.8 million or
70 percent of the total mineral exports; the medium mines accounted for $55.5
million or 23 percent, and the small mines for $17.5 million or 7 percent of
the total.

The combination of high operating costs, low productivity, inadequate ore
reserves, and insufficient risk capital for exploration and development has led
to the realization that there is an urgent need to improve the situation for
mining in Bolivia. Proposals are being studied to revise the tax code, a
program is underway to evaluate selected mineral deposits for possible explora-
tion and development, and programs are under consideration to encourage minerals
exploration.

A minerals exploration plan is proposed which would offer technical and
financial aid to various segments in the minerals field. A program, estimated
to cost between $2 million and $2.5 million annually, and to be operated by a
new agency in the Ministry of Mining and Metallurgy, is outlined.



INTRODUCTION

A study project to develop a Mineral Exploration Fund plan to promote
development of Bolivian mining was undertaken by the U.S. Geologic4l Survey
(USGS) under terms of a Memorandum of Understanding between the Bolivian
Ministry of Mining and Metallurgy and the USGS executed on April 25, 1975.

The Memorandum included as an amendment Project Implementation Plan No.

BOL-1 (referred to as P.I.P. No. BOL-1; copy in Appendix). The term of the
Memorandum was 60 months, and the initial period of P.I.P. No. BOL-1 was

12 months, The time limit was extended by mutual agreement to October 25, 1976,
and finally to April 25, 1977.

P.1.P. No. BOL-l was established to help define operating procedures,
institutional arrangements, and staffing requirements for a proposed Mineral
Exploration Fund (Fund). Through financial and technical assistance provided
by the Fund, indigenous mine operators would be encouraged to explore, appraise,
develop, and exploit mineral deposits for the purpose of expanding the mineral
economy of Bolivia. Financial support for the Fund would be arranged with one
or more international financial institutions such as the International Bank for
Reconstruction and Development (IBRD) or World Bank.

The U.S. Geological Survey specialist, Harold Kirkemo, assigned to work on
P.I.P. No. BOL-1, visited Bolivia, July 15-31, 1975, and March 29- April 2, 1976
to:

a) review the current mining and exploration situation and practices of
the mining sector,

b) evaluate the need to stimulate and expand mineral resource exploration,

¢) evaluate Bolivian capabilities in terms of trained personnel, private
companies, equipment and finances,

d) consider means by which exploration could be stimulated and expanded, and,

e) formulate, with Bolivian officials, a general plan and recommendations
for implementing the Fund.

Data, forms, and drafts of portions of a report on a proposed mineral ex-
ploration fund were sent to Bolivian officials over a period of months following
the first visit to La Paz. These included cost estimate forms, contract forms,
and data on exploration programs in the United States and other countries.

Information on the Bolivian mining sector was provided by Bolivian officials
during the same period, particularly in September, October, and November 1976.

During the period January 18 through February 8, 1977, Dr. Jaime Villalobos, ¢
project officer for the Minerals Exploration Fund, visited the USGS National Center



in Reston, Virginia, and reviewed with the USGS specialist the draft report
for P.I.P. No. BOL-1 and the two-volume report on a proposed Bolivian Minerals
Exploration Fund prepared by the Project Officer in December 1976 for the
Ministry. (This report was the basis for creating a National Mine Exploration
Fund on April 26, 1977, under Executive Decree 14549--see Appendix M). Their
joint memorandum prepared upon conclusion of this conference and dated
February 7, 1977, included the following conclusions and recommendations:

1. A sensitivity or simulation analysis is needed to test the capability
of a miner to repay the Fund, by means of royalty on production, its total
expenditures for exploration, to repay industrial loans for mill and pro-
duction equipment, to pay taxes on earnings, and to yield a profit. 1If the
USGS were to undertake this analysis, the Ministry would provide the
necessary data.

2. An Executive Summary Report would be prepared combining the important
features of draft reports by the Ministry and the USGS. This report would be
considered as the final report of P.I.P. No. BOL-1l and would be presented to
the Ministry and the World Bank.

3. The USGS would either furnish or arrange for two senior mining
geologists during a period of 2 or 3 months in the second half of 1977 to
examine vein-type mineral deposits in Bolivia, and to select the most favorable
prospects for exploration by the Fund.

4. The USGS would offer suggestions and comments on the Ministry's General
and Pilot plans for the Minerals Exploration Fund and forward the remarks to the
Ministry.

In response to or complying with these conclusions and recommendations the
following actions were taken:

The Under Secretary, Ministry of Mining and Metallurgy, La Paz, in a letter
to USGS dated March 4, 1977, advised that a sensitivity analysis would be made
in Bolivia using Bolivian personnel and equipment. Also, the Ministry would
consider P.I.P. No. BOL-1l to be concluded upon presentation of the Executive
Summary Report, and that the total cost would be the amount ($12,563) paid to
USGS on April 28, 1975. A statement of expenditures dated May 24, 1977, prepared
by the USGS showed total expenditures for P.I.P. No. BOL-1l to be $17,096.10.
(The balance of the account was offset by the support provided by the Ministry
in the joint study of the potassium~lithium brines and other investigations as
stated in a letter dated August 17, 1977, to the Under Secretary for Mining,
Ministry of Mining and Metallurgy, from John A. Reinemund, Chief, Office of
International Geology, USGS.)

An Executive Summary Report was transmitted to Dr. Villalobos and to
Mr. Robert McDowell, World Bank, on June 30, 1977. The Ministry did not
request USGS personnel for selecting exploration sites in the second half
of 1977.
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Suggestions and comments by USGS on the Ministry's report were forwarded
in April 1977 to Dr. Villalobos in three transmittals totalling 16 pages.

Following are some of the abbreviations, acronyms, titles, the currency
equivalent, weight, and measure equivalents used in this report.

Abbreviation or
acronym

Title

Amembassy
BAMIN
BISA

CBF

COBOEN

COMIBOL

ENAF or
ENAFBOL

GEOBOL
HIID
IBRD

IIMM

INSO

SIDERSA

UNDP

1 Bolivian peso

($b)

American Embassy--La Paz, Bolivia

Banco Minero de Bolivia (National Mining Bank)

Banco Industrial, S.A. (The Industrial Bank - Private)
Bolivian Development Corporation

Comision Boliviana de Energia Nuclear (Nuclear Energy
Commission)

Corporacion Minera de Bolivia (National Mining Corporation)

Empresa Nacional de Fundiciones
(National smelting and refining enterprise)

Servicio Geoldgico de Bolivia (Geological Survey of Bolivia)
Harvard Institute for International Development
International Bank for Reconstruction and Development (World Ba

Instituto de Investigaciones Minero-Metalurgicas
(National assaying, metallurgical testing, and research entity)

National Occupational Health Institute

Empresa Siderurgica Boliviana S.A. (Iron and Steel state-~
owned company)

United Nations Development Programme

Currency equivalent

U.s. $0.05



Weight and measure equivalents

1 kilogram (kg) 2.2046 lbs.

1 metric ton (mt) 2,204.6 (rounded to 2,205) lbs.
= 1.102 short tons = 1,000 kg

1 long ton 2,240 1bs.

1 centimeter (CM) 0.39 inch

1 meter (m) 39.37 inches
1 kilometer (km) 1,000 meters

1 hectare 10,000 square meters = 2.47 acres

Acknowledggments

Interviews and discussions were held in La Paz in July 1975 with Gen.
Ing. Jose Antonio Zelaya Salinas, Minister, Ing. Armando de Urioste Sanchez
Bustamante, Under Secretary, Ing. Gonzalo Gutierrez Moscoso, Director of
Metallurgy, Ministry of Mining and Metallurgy, Dr. Fernando Urquidi B., and
other officials and staff members of Servicio Geologico de Bolivia (GEOBOL);
J. G. Henderson, Minerals Attaché (retired in 1975), and John H. Curry,
Regional Minerals Attaché, U.S. Embassy, La Paz; representatives of Banco
Minera de Bolivia (BAMIN)--Corporacion Minera de Bolivia (COMIBOL)--Associacion
Nacional de Mineros Medianos (Association of Medium Miners); Camara Nacional de
Mineria (Association of Small Miners); and Drs. Malcolm Gillis, Glen Jenkins,
and Ulrich Petersen, and Mr. Brian Wright, Harvard Institute for International
Developuent.

Dr. Fernando Urquidi B., since March 1976 Minerals Advisor, U.S. Embassy,
La Paz, and previously the Director, Inventariacion de Recursos Minerales de la
Mineria Chica (Small Mines and Mineral Resources Inventory Unit), GEOBOL, was
the first technical counterpart for this study. He arranged fcr consultations
in La Paz, in July 1975, and furnished much of the background information for
the first draft report which was dispatched in October 1975.

Ing. Gonzalo Gutierrez Moscoso, and Dr. Jaime Villalobos S., staff geologist,
Ministry of Mining and Metallurgy, were designated in March 1976 as the Bolivian
counterpart technical team for the Fund. They provided most of the data on costs
and information on conditions up to mid-1976 for mineral exploration and develop-
ment in Bolivia. Dr. Villalobos was particularly helpful during the discussions
in La Paz in March-April 1976, and was responsible for compiling most of the
information received in 1976 on the Bolivian mining situation. Dr. Villalobos was



appointed Project Officer for the Minerals Exploration Fund on April 20,
1976, and was designated Director General of the Fund on April 26, 1977.

In Washington, D.C., discussions were held with Robert J. Rodger and
Robert A. McDowell, IBRD. Thanks are due colleagues in the USGS for counsel
and advice, and especially to Dr. John H. DeYoung, Jr., for his analyses of
revolving fund schedules considered for the proposed Minerals Exploration Fund.

During the initial period of fact-finding for this study, the Institute
for International Development (HIID), Harvard University, Cambridge, Massachusetts,
was conducting a study on taxation and the mining sector in Bolivia. Discussions
with members of the tax study group in La Paz were very informative. A three-
volume report titled "Taxation and the Mining Sector in Bolivia" issued in
December 1975, presents a comprehensive analysis of the subject, and offers
detailed guideline proposals for restructuring the mining tax system of Bolivia.
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Geologx

The Andean region of Bolivia, included in physiographic units 1l-4 in
figure 1, is underlain by rock units or structures whose trends generally re-
flect the coastlines of Chile and Peru. North-trending structures extend from
Chile and Argentina into Bolivia to the general vicinity of Potosi, Sucre, and
Santa Cruz, and continue on & north-westerly course (N.50-60° W.) into Peru.
Mineral belts in the region roughly parallel these trends (fig. 2), but are
modified by local structural or depositional controls.

East of the Andean region is the lowland area of the Amazon basin which
is flanked on the east by the Precambrian shield area of western Brazil, and
on the southeast by Paleozoic and Mesozoic rocks. Ages and dominant rock types
in the physiographic units of Bolivia are as follows:1/

1/ servicio Geologico de Bolivia, 1968.



BOLIVIA

RILOMETROD
70* [ o w L
T T T T T

" BENI- Department
Trinidad— Capital of Department
Physiographic Units

Cordillera Occidental Andina
Altiplano

Cordillera Oriental

Faja Subandina

Llanura Chaco-Beniana
Escudo Brasilero
Serranias Orientales

1.
2.
3.
4.
5.
6.

.

r0° (334 "

Adapted from Servicio Geologico de Bolivia, GEOBOL, 1968.

gl —

Figure 1 .--Physiographic units and Departments
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Figure

2.--Principal mineral belts or zones
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Physiographic unit Age and rock type

Cordillera Occidental Andina Quaternary and Tertiary volcanics
Altiplano Tertiary continental sediments

Cordillera Oriental Mainly Ordovician, Silurian, Devonian shale
and sandstone. Other Paleozoic and Mesozoic
formations and Tertiary volcanics also
present, as are granitic batholiths,
particularly in the tin-tungsten mineral belt

Faja Subandina Miocene-Pliocene sandstone and conglomerate
Llanura Chaco-Beniana Quaternary fluvial and residual material
Escudo Brasilero Precambrian crystalline and metamorphic rocks
Serranias Orientales Paleog@ic and Mesozoic sedimentary and -

metamorphic rocks

The mineral belts or zones are identified by GEOBOL by the major mineral
or minerals present in ore deposits within these areas. Different boundaries
and designations for the belts and zones have been described by other investi-
gators, but everyone recognizes that the deposits generally occur as veins
within batholiths and in altered rocks of contact zones bordering these
igneous bodies; or in similar settings associated with igneous stocks or
volcanic rocks (the so-called 'subvolcanic deposits').

The mineral belts and zones represent a small fraction of the total area
of Bolivia, but they constitute significant areas of the Altiplano and Cor-
dillera Oriental physiographic units.

The mineral production of Bolivia to date has been derived from relatively
few deposits, many of which have been known for years. Thirty to 40 percent
of the country has been prospected only by reconnaissance-type surveys. Modern
geologic techniques and methods have been used on a few of the most promising
areas in the mineral belts, and are being used in the concession areas granted
to various investigative teams now working in Bolivia. The outlook for many
important mineral discoveries is favorable, considering that the mineral belts
have not been adequately prospected or explored, and that large areas outside
the belts offer promising geologic conditions for prospecting and exploration.

Bolivia's mineral resource position

Exports

Bolivia is a leading producer and important future supplier of tin, and an
important producer of bismuth, antimony, and tungsten. The country ranks second



Tin content

among world producers of tin, exclusive of The People's Republic of China
and the U.S.S.R., as indicated infigure 3. Total tin reserves are es-
timated to rank third among the same producing countries. Tin mining has
dominated the Bolivian minerals sector since the early 1900's, and will
continue to do so in the foreseeable future. Bolivia is a member of the
International Tin Council and a signatory to and producer participant in
the Fifth International Tin Agreement which became effective July 1, 1977.

40
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g .2 Indones| 8 oE
g% : —_—— S g
i Austrelie Timme:l o < e
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Sources: USBM Minerals Yearbooks 1972, 1974
Commodity Data Summaries 1976, 1977

Figure 3.--Annual production by leading tin-producing countries, 1970-76,
exclusive of The People's Republic of China and the U.S.S.R.,
and annual average price.

The dependence of Bolivia on tin exports for the major share of foreign
exchange egrnings from metallic wineral exports, the leading mineral commodi-
ties contributing to Bolivia's export trade, and Bolivia's position among
world producers of selected commodities are shown in table 1.
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Table 1.--Principal metallic mineral exports, percent of total
export value, and Balivia's vanking among world
producers in 1975,

Percent of total
value of meta1117 Ranking among

Commodity mineral exportsl world producers
Tin 58 2
Zinc 13 *
Silver 9 9
Tungsten 7 6
Antimony 5 2
Copper 2 *
Bismuth 2 1
Lead 2 *

* Not ranked among ten leading producers.

1/ Source: Miﬁisterio de Mineria y Metalargia, 1976.

The total value of Bolivian exports and the relative share attributed to
minerals, petroleum products, agricultural and other products in the period
1950 through 1975, are shown in table 2. 1In the past quarter century, minerals
and petroleum products accounted for 86 to nearly 100 percent of the total value
of exports, with non~fuel minerals accounting for 77 to over 99 percent of the
total annual values in the period 1950 through 1972. Exports of agricultural
and other products averaged about 5 percent of the total value in the same
period of time. Although rising metal prices more than doubled the value of
mineral exports between 1972 and 1974, the share of the total represented by
the minerals sector dropped to about 60 percent in 1974 and 1975, mainly as a
result of the increase in the export value of petroleum products. The fuels
sector has gained in importance since the late 1960's, and accounted for
nearly 30 percent of the total value of Bolivia's export trade in 1974 and
1975, as indicated in figure 4.

Comparisons of values of mineral exports by several countries indicate
that the value of Bolivian mineral exports per capita is not large, and the

11
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Figure 4.--Value of Bolivian exports, 1950-1975

value of mineral exports per square kilometer of land area is small, but
the nation is very dependent upon the mining sector for export earnings
as shown in table 3.

Table 3 .--Comparison of values of mineral exports by several countries

Per capita Value of
Per capita mineral exports mineral exports
value of share of per square
Per capita mineral per capita kilometer
Country GNP exports GNP of land area
(us$) (US$) (percent) (Us$)
1973
BOLIVIA 203 42.29 20.8 204
Chile 752 117.24 15.6 1,569
Philippines 214 7.81 3.7 1,049
1974
BOLIVIA 223 70.38 31.6 349
Chile 782 175.26 22.4 2,413
Philippines 230 11.27 4.9 1,560

Adapted from: HIID, v. 1, Table 2-6, p. II-34.
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The importance to the central government of mining taxes for revenues
is shown below:

Table 4 .--Mining taxes, 1973-1975, and budgeted for 1976.

MINING TAXES
(In millions of $b)

1973 1974 1975 1976

ACTUAL ACTUAL ACTUAL BUDGETED

A. Taxes on mines in:

Private sector 433.3 371.4 199.6 200.0
Public sector 45.0 303.6 225.6 428.0
Total 478.3 675.0 425,2 628.0

B. Special Export Tax 452.2 800.1 622.2 340.0
C. Total 930.5 1,475.1 1,047.4 968.0

Central Government
Revenues 2,424.5 4,840.3 5,581.4 6,810.0

Mining Taxes as
% of total revenues 38.4 30.5 18,8 14.2

Source: Amembassy La Paz, 1975, p. 7.

Although important for foreign exchange earnings, tax revenues, and
expenditures in the domestic markets, the mining sector accounts for only
about 11 to 12 percent of Bolivia's gross national product, and at most,
employs 3 percent (between 60,000 and 75,000 workers) of the nation's force.
The report by HIID, however, emphasized that the impact of the mining sector
is very significant in four levels of the national economy:

1) domestic markets through expenditures for labor, materials, and
transportation services,

2) export markets for foreign exchange earnings as mentioned previously,

3) principal base for tax revenues to the Central Government, and,

4) impact on Central Government management of bank credit and/or money
supply by cyclical fluctuations in revenues from the mining sector and in

export-import taxes.
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Detailed analyses of these impacts, presented in volume I, Chapter III,
of the HIID report, show that a strong mining sector is needed to help
support the Bolivian economy.

Production and exports

Data on production and exports in 1973, 1974, and 1975 by the three
subsectors of the mining industry in Bolivia are shown in table 5, A and B.
Data on fuel exports and totals for the mineral industry in the same period
are shown in table 5, C and D. Production statistics are not available for
all products listed, so export data must be relied upon in comparisons of
relative values of individual commodities or groups of commodities. In an
economy where domestic consumption of minerals is small, probably not
exceeding 2 to 3 percent of production, exports may be expected to more
nearly equal production than the data indicate. The differences probably
are due to various factors such as export quotas established by the Inter-
national Tin Agreement; sales to domestic smelters, refineries or BAMIN;
and, where exports exceed production, sale of inventories accumulated from
previous years' production.

These tables show the dominance of tin in Bolivia's nonfuel mineral
export trade, and the relatively minor share of values attributed to other
metallic mineral products. The small impact of nonmetallic mineral commodi-
ties on the total value of exports is not surprising considering the generally
low value and bulk nature of the nonmetallics listed. However, their impor-
tance to the economy of the country may increase as domestic industry expands,
and especially so if more valuable nonmetallic mineral commodities are found
and developed. Recent press reports of the discovery of important deposits of
lithium in southern Bolivia suggest the possibility for developing a new
mineral enterprise.

The importance of fuels to the mineral economy of the country has been
noted earlier. Data in table 5 show that tin and fuels accounted for 40
and 31 percent, respectively, of the total value of mineral exports in the
period 1973-1975.

BOLIVIAN MINING ENTERPRISES

Bolivian mining enterprises are classified by the government into three
groups——the large mining subsector, the medium mining subsector, and the small
mining subsector. All enterprises in the large mining subsector are owned and
operated by the government. The medium and small mining subsectors include
all operations in the private sector. A new group identified as "mining
cooperatives"” is included in the Small Mining subsector for reporting purposes.
Another group designated as ''Other exporters'" is considered to be in the medium
mining subsector, although official export statistics for “other exporters"
are reported separately,
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The following table shows the gross value and share, in percent, of
mineral exports, exclusive of petroleum and natural gas, by mining sub-
sectors, '"Other exporters," and smelters in the period 1971-1975,

Table 6 .--Mineral export values 1971-1975. (Values in
millions of U.S. dollars) .

Mining 1971 1972 1973 1974 1975
subsector Value Z Value Z Value 2 Value 2 k Value 4
L?Zgﬁlgézis 91.3 62.3 93.1 64.2 114.7 64.4 196.4 64.4 171.8 70.2
Medium mines 32.8 22.4 31.5 21.7 44.9 25.2 70.8 2322 55.5 22.7
Small mines
(BAMIN) 22.5 15.3 20.5 14.1 18.6 10.4 37.6 12.4 17.5 7.1
Sub-totals 146.6 100.0 145.1 100.0 178.2 100.0 304.8 100.0 244.8 100.0
Smelters 23.9 -- 24,7 —- 36.2 -- 66.8 - 57.8 --
Other exporters 2.8 -- 4,3 -- 11.4 -~ 15.7 -- 10.6 --
Totals 173.3 -- 174.1 --  2258% —-  387.3 -- 313.2% --

Source: Ministerio de Mineria y Metalurgia, 1976, pages 114, 118, 122,
128, 131, and 132,

* Totals are not in agreement with data on page 132 in source report, which
shows 225.9 million and 314.2 million for 1973 and 1975, respectively.

Enterprises in the public sector are the dominant entities in the mineral
economy of Bolivia. The Ministry of Mining and Metallurgy is responsible for
COMIBOL, the corporation operating the largest mines in the nation, and for
SIDERSA which is charged with establishing an integrated steel industry and
for developing and operating the iron and manganese deposits of Bolivia. The
mining bank, Banco Minero (BAMIN), a dependent institution of the Ministry,
extends loans, offers technical and marketing assistance, and operates ore
and concentrate purchase depots established in La Paz, Oruro, Potosi, Tupiza,
’gochabamba, Tipuani, and Uyuni.

IIMM, the Mining and Metallurgical Institute, located in Oruro, is a
public institution, also under the Ministry, which is responsible for research
on mineral concentration, mining planning, smelting, refining, and technical
services such as laboratory analysis.
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Other institutions in the public sector having an influence on the
mineral economy of the country are:

The Central Bank which operates as the central national bank of Bolivia.
COBOEN--an organization to negotiate exploration and exploitation con-
tracts for developing Bolivia's uranium and other radioactive mineral

resources.

CBF, the Bolivian Development Corporation, which is guthorized to
enter into equity positions in large enterprises, including mining.

INSO, the National Occupational Health Institute, which is concerned
with occupational diseases in all sectors, including mining.

Universities in Oruro, Potosi, and La Paz, which offer curricula in
geology, mining and metallurgical engineering.

Large mining subsector

The large mining subsector includes the properties that were operated
by the Patino, Aramayo, and Hochschild interests prior to nationalization
under D.S. 3223 of October 31, 1952 (raised to status of law by the Law
of October 29, 1956), and other mines which have been nationalized since
then. These properties now are owned and operated by the State entity,
[Corporacion Minera de Bolivia (COMIBOL), which was created by D.S. 3196
“of October 2, 1952, and is managed by the Ministry of Mining and Metallurgy.
The corporation also operates two metallurgical units--the National Smelting
Corporation's (ENAF) high~grade tin smelter in Vinto near Oruro and an anti-
mony smelter adjacent to the tin smelter. A smelter for treating low-grade
tin is under construction adjacent to the high-grade tin smelter in Vinto.
The high~grade tin smelter has an annual capacity of 20,000 metric tons of
tin.

By 1980, it is planned that ENAF will have an annual capacity of 30,000
tons, sufficient to smelt about 80 percent of Bolivian tin concentrate pro-
duction expected by that time. ENAF also hopes that by 1980 almost all minerals
in the country will be processed 0'.a considerable extent in its smelters or
refineries. This would include facilities for processing tin, silver, lead,
bismuth, tungsten, zinc, copper and antimony.

The following 20 mining enterprises (Empresa Minera) operated by COMIBOL
were credited with mine production in 1975:

Bolivar Corocoro Oploca-Santa Ana
Bolsa Negra Huanuni Quechisla

Catavi Japo Santa Fe
Caracoles Matilde San Jose
Chroloque Morococala Tasna
Colquechaca Ocuri Unificada
Colquiri Viloco

Source: COMIBOL, 1976, Produccion de Minerales de la Corporacion Minera
de Bolivia de Los Afios 1952 - 1976 en Peso Fino (kilos).
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Tin is the principal product from 17 mines. Copper is the main product
from Corocoro and zinc is the main product from the Matilde enterprise.
Properties under COMIBOL's jurisdiction are situated in 58 separate mining
districts at altitudes ranging from about 3,000 meters to above 5,000 meters.

COMIBOL accounted for about 70 percent of the total value of Bolivian
mineral exports in 1975 (see table 6) and was responsible in 1973-1975 for
53 percent, by weight, of total tin exports, 72 percent of lead, 71 percent
of zinc, and 65 percent of bismuth exports (see table 5). About 53 percent
of the total mining tax revenues to the central government in 1975 were
paid by COMIBOL. About one-fourth of COMIBOL's total production comes from
cooperatives, private miners, repurchases of stolen ore, and mines leased
to private firms and cooperatives. At year-end 1975, assets were about
$274 million, and long-term liabilities and reserves totalled $80.2 million,
Mineral sales in 1975 totalled about $212.5 million, production and marketing
costs were $216.9 million, mine operating loss was $4.4 million, and net loss
was $10.7 million. On December 31, 1975, COMIBOL's employees totalled 25,573
compared to 24,556 & year earlier. (Ministerio de Mineria y Metalurgia, 1976,
p. 34.)

In 1975, the work force was distributed about as follows--37 percent
on the surface, 36 percent underground, 15 percent in zinc plants, and
12 percent in health and education activities. (Amembassy La Paz, 1976,
p. 17.)

COMIBOL's metallic mineral production in the years 1952 through 1975 is
shown in Appendix L. Four enterprises--Catavi, Colquiri, Huanuni and Unificada~--
accounted for 74 percent of the total tin produced by COMIBOL during the first
24 years of operation. The Catavi enterprise alone accounted for nearly 32
percent of the total for COMIBOL, and about 43 percent of the production by
the four leading producers.

In the period 1973-1975, Catavi's production slightly exceeded the total
production of the Medium Mining subsector, and exceeded by 63 percent the
total output of the Small Mining subsector in the same period.

COMIBOL's costs for mining and marketing tin in the 6 years, 1971 through
1976, were summarized as follows in Industrial OQutlook Reports:
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Table 7 .--Tin Mining and Marketing Costs (US$/1b)

Mining  Export 1/ Total cost Aver. tin
Year cost taxes Royalties HTIS— on market price (LME)

1971 1.10  0.14 0.00 0.31 1.55 1.59
1972 1.03  0.18 0.08 0.35 1.64 1.71
1973 1.05  0.37 0.23 0.48 2.13 2.18
1974  1.60  0.24 0.81 0.59 3.24 3.71
1975 1.59  0.21 0.55 0.67 3.02%/ 3.11
1976  2.02 0.28 0.72 0.78 3.803/ 3.40

1/ Handling, Transport, Insurance, Smelting

2/ Ministerio de Minera y Metalurgia, July 1976, Informe No. 3, and
Amembassy 1977, p. 10, reports $3.03 per pound.

3/ costs are provisional and subject to modifications. A special study
by the Ministry for the International Tin Council reports production

cost of tin metal to be $3.59 per pound. (Metals Week, May 2, 1977).

Sources: Amembassy 1976, p. 11, and Amembassy 1977, p. 10.

Available reports on COMIBOL operations do not identify specific or
general exploration projects such as diamond drilling, crosscutting, explora-
tory drifting and raising at its major properties for the purpose of developing
additional reserves of ore. It is assumed that this type of work is in pro-
gress and that geological mapping and sampling is performed on a regular
basis by a resident staff at each operating mine to determine exploration
targets. Such projects would be logical successor projects to the dis-
coveries made by the recently completed 2,100 meter crosscut at the
Caracoles mine, announced by COMIBOL on February 19, 1975. This crosscut
intersected 16 tin~bearing veins and is reported to have cost about $960,000.
Exploratory drifts and raises on the promising structures in this crosscut
to determine lateral and vertical extent of the veins, and the grade and
potential tommage of ore should receive priority attention in order to either
extend the life of existing mines or to develop new mines.

In its plans for exploration at the Caracoles mine in the period 1975-
1979, COMIBOL indicates a 4-year prefeasibility study at a cost of $103,000.
Continued studies of this nature are necessary and should be on-going at all
major operating mines, but additional effort and funds should be dedicated
to "Proving-out'" discoveries made by prefeasibility and feasibility studies.
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A report that COMIBOL in April 1975 undertook another crosscut of
1,472 meters at the Caracoles mine suggests that a viable exploration
program is continuing here; however, the project is not included in the
list of exploration projects. On the basis of the cost to complete the
2,100 meter crosscut discussed above, the second crosscut will require an
expenditure of at least $675,000, an amount nearly $100,000 greater than
the combined projected funding for the eight exploration projects planned
by COMIBOL.

A Five-Year Development Plan for the period 1975-1980, under the
guidance of the Ministry of Mining and Metallurgy, includes 47 prospecting
and exploration projects (COMIBOL, 39 projects; GEOBOL, 5 projects; and
COBOEN, 3 projects) at a total estimated cost of $6.17 million. Most
of COMIBOL's projects are mining exploration projects presumably located
in its mines or within the 5-kilometer wide belt (Fiscal Reserve) around
each property. Detailed surface and geological investigations and diamond
drilling are programmed, but details of individual projects are not available.
Whether the projects scheduled from mid-1976 in the following list or shown
in figure 5 are included in the Development Plan is not known.

Table 8 .--Prospecting and exploration projects summary--COMIBOL

gzzgeZi 1968 to Mid-1976 Mid-1976 to completion Total cost
Cost No. Cost No. of projects
Prospecting $870,800 3 $325,400 3 $1,196,200
Exploration 1,434,200 11 580,400 8 2,014,600
Total $2,305,000 14 $905,800 11 $3,210,8001/

1/ Funded by COMIBOL except for $100,100 expended by Dowa Mining Co.
at Minera Bolivar project.

The technical staff employed in July 1976 by the Geological Exploration
Department, COMIBOL, and personnel available on a consulting basis from
agencies and departments of the Government included about 46 personnel. The
staff included geologists and geological engineers (36), geophysicist (1),
geochemist (1), mining engineers (2), photo-geologist (1), and topographers (5).
Experience listed for these individuals ranged from 1 1/2 to 28 years and
averaged 8.2 years.

The Geological Exploration Department in mid-1976 possessed about a dozen

field vehicles, 7 hammer drill units, a dozen units of geophysical equipment,
and three optical instruments. In addition, COMIBOL has engaged two private
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concerns, Dowa Mines Co., and Golder Associates, for geological and geo-
physical research and diamond drilling. Three Government agencies are
available for mineralogical and metallurgical work.

The corporation recognizes the need to replace the hammer drill units,
and to obtain 5 diamond drill units, a dozen light vehicles and trucks,
field instruments, and additional equipment for analytical and research
laboratories. Also needed are technical advisors specializing in geophysics,
geochemistry, and geological appraisals.

COMIBOL seeks risk capital from domestic and foreign institutions to
support its requirements for additional equipment and technical advisory
services,

Two types of reserves are reported by COMIBOL--underground and surface.
Underground reserves include material which has not been mined. Surface
'reserves' include material in mine dumps, mill tailings, and other accumu-
lations from the processing of previously mined rock. It is uncertain from
the information on hand which type of reserve may include material in
laterites or placers. Though surface 'reserves' are a valuable source of
minerals, their exploitation is primarily a metallurgical problem, not a
geological problem.

Published estimates by COMIBOL (1975) of reserves of selected materials
report totals to the closest ton. Facts seldom are available to warrant this
degree of accuracy.

Another summary of COMIBOL reserves in 1974, presumably based on data
obtained from COMIBOL show different quantities and grades than COMIBOL pub-
lished, as table 9 illustrates.

Available information offers little evidence to evaluate the ore reserve
situation in the large mining subsector. Conflicting data on reserves in a
single year as noted above, uneconomic grade (lead 2.7% in 1974), and listing
exact quantities where facts do not warrant, suggest that a realistic appraisal
is needed. The general opinion of those concerned with the problem is that
discovery and development of additional reserves is a prime necessity if the
mining sector is to remain an important segment of the economy.

The private sector includes all enterprises in the medium and small
mining subsectors, the mining cooperatives, and Banco Industrial (BISA), a
private development bank that provides financing in the private industrial
sector.

26



(YA
6%6°%6C
192 LY
9L
066°8
9.5°9T

91%°891

JuajU0) [BISN

651 00062 weiIyToM 916 LE°T 70°L9
TLe T 000°¥8€*¢C ourz S9E° L8Y 68°8 96%°78%°S
8€8°7 000°699°1 peoq TT6HS 0L S00°LE0°‘T
ZLE0°0 000°190°2 IBATTS L8E“ vE€6 1L°€ LTE6TS T
€211 000°L6L yinusTg 0€%“6 11°1 (AN VL
S81°¢ 000°91Z T 1sddop 8L°1LT 81°2 €L0°WLT T
8760 000°6SL°LT ury Y€1 %0¢ 10°1 0LE“LLT 0T "
I ‘opely \Mmmmmmmmm X3Tpowmo) JUS3U0) [e3I9N 9 ‘opein /T 5241353

61-8T so38ed ‘Q/6T ‘Z®d BT ASSEqUOWY yx

16—06 so3ed “G/pT ‘RIAITOY °p BIS3UT} UOTOBIOAIO)y :SIVDINOS

*S9TIC893IBD DAISSOI POII9JUT PUB PIIBOTPUT ‘painseswm S|pN[oul /g

*pe3I®BIS jou S9T10393BD 9AILS’Yy /T

¥¥3310d3y YOOTINQ [ETLiFSNpul

weiyTom
QurZ
peaT
ASATIS
yInustyg
a9ddoy
ury,

Z3Tpoumo)

(suo3 o1a3sm uyl sarlfjuenb)

¥310day TOIIWOD

%161 UT seor3iiadoad JOUGIWOD UT S[EII33EW poloa[os JO S9AIDS31 polewllsi--*6 91qel

27



Medium Mining subsector

In recent years, the medium mining subsector has included 27 to 34
(1976) private companies, of which 2 are controlled by foreign interests,
and 4 or 5 others have some participation interest by foreign firms.

Medium mining enterprises must meet the provisions of D.S. 05674 of
December 30, 1960, which requires a paid-in capital of not less than

U.S. $100,000, and a minimum monthly production of 5.5 metric tons of

fine tin or tungsten; or 20 tons of antimony or zinc; or 15 tons of

lead or simple copper; or 10 tons of copper in complexes; or 500 kilo-
grams of silver.l/ The subsector is considered to be the most dynamic

in the mining industry in responding to market changes and governmental
policies. The Association of Medium Miners, Asociacion Nacional de Mineros
Medianos, is a trade group representing companies in the subsector. Member
firms of the Association and their principal mineral products are listed in

table 10.

Table 10.-~Firms and enterprises in the Medium Mining subsector and

principal mineral products in 1976

Firm or enterprise

Atoroma Ltda.

Avicaya Ltda.

Barrosquira Ltda.

Berenguela Ltda.

Bernal Hnos.

Caballo Blanco Ltda.

Casado Hnos.

Canaviri

Cerro Grande Ltda.

Cebadillas Ltda.

Compaitia Explotadora de Minas Ltda. (CEM)
Compafiia Minera del Sur S.A. (COMSUR)
Churquini Enterprises, Inc.

"Don Vicente"

Empresa Minera Unificada S.A. (EMUSA)
Esmoraca Ltda.

Estalsa Boliviana Ltda.

Fabulosa Mines Consolidated

HORMET S.A.

International Mining Co.

Lequechico Ltda.

Nitto Bolivia Mining Co.

Empresa Minera Pabon

Santa Isabel Ltda.

San Jose de Berque

1/ Pan American Union, p. 22.
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Principal product

Tin

Tin

Tin

Tin

Antimony

Zinc, tin, silver
Antimony, copper, lead
Tin

Tin

Antimony

Tin

Tin, antimony, lead, zinc
Antimony

Tin

Antimony, tin

Bismuth, silver

Tin

Tin

Tin

Tin, wolfram

Tin, zinc, silver
Copper

Tin, copper, silver
Wolfram, antimony
Antimony, wolfram, lead, bismuth



Table 10.--Continued

Firm or enterprise Principal product

San Juan Ltda. , Antimony, copper, tin, lead, zinc
San Luis Ltda. Antimony, copper

Schiavi Industrial Minera (No products listed)

Semivi Ltda. Antimony

Soteca Ltda. Tin, copper

Suka Ltda. Tin

Tarumita Ltda. Antimony and others

Ursic, Orlandini y Cia. Ltda. Tin

Yana Mallcu Ltda. Tin

Sources: Asociacion Nacional de Mineras Medianos, (no date), p. 15.
Ministerio de Mineria y Metalurgia, 1976b, v. 1, p. 31.

The Medium Mining subsector accounted for 21 to over 25 percent of the
total value of exports by the mining sector in the period 1971-1975. Nearly
70 percent of the exports of antimony, over 50 percent of the tungsten, and
about 22 percent of the tin exports are credited to this subsector. Taxes in
1974 amounted to about 25 percent of the total paid by the mining sector to
the central government and represented about 8 percent of the total tax
revenues received by the government. Exports in 1975 were valued at about
U.S. $56 million.

The subsector employed about 7,500 persons annually in 1974 and 1975.
Nineteen of the 25 firms in the subsector in 1975 had fewer than 300 employees
and five had between 500 and 1,000 employees.,

Exploration activities in the medium mining subsector are restricted by
high operating costs, high taxes, and metal price fluctuations. The majority
of the companies conduct exploration work sufficient only to replace the ore
reserve mined each year. Some operators acquire small mines which offer good
possibilities for developing ore reserves rather than undertake projects on
their own properties. Other operators are reported to have invested funds in
enterprises such as construction and agriculture where chances for possible
profit are better than in mining. Three or four firms are involved in projects
to explore favorable structures and to develop new mines.
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Leading producers of elght mineral commodities produced in rhe
Medium Mining aubsector, and velative sahave af praduct ive in the vedia
1974, 1974, and 1979 dre shown beluw.

Table 11.--Leading producers and percentage of total production
of mineral commodities in Medium Mining subsector,

1973-1975 -

(See previous table for complete titles of companies)

Commodity

Tin

Antimony

Wolfram

Zinc
Copper
Lead
Silver

Bismuth

Complex minerals

Wolfram-tin
Lead-silver
Tin-silver

1973
CEM, 35%
Estalsa, 19%
Avicaya, 10%

EMUSA, 62%
Casado, 15%

San Jose, 100%

COMSUR, 99%
Nitto Bol., 99%
Casado, 92%

San Jose, 1007

Int. Min., 100%
San Jose, 1007

1974

Estalsa, 247
Ursic, 13%
Fabulosa, 12%

EMUSA, 72%
San Juan, 13%

Int. Min., 50%
San Jose, 25%

COMSUR, 98%
Nitto Bol., 97%

Casado, 92%

Int. Min., 100%

1975

Estalsa, 26%
Int. Min., 15%
Fabulosa, 11%

EMUSA, 767
San Juan, 11%

San Jose, 527
Int. Min., 477

COMSUR, 997%
Nitto Bol., 99%
Casado, 97%

EMUSA, 100%

Int. Min., 100%
San Jose, 1007

Canaviri, 100% Canaviri, 100%

Copper~silver Min. Pabon, 1007 - -

Sources: Ministerio de Mineria y Metalurgia, 1976, Informe No. 2, (3.1).

Ministerio de Mineria y Metalurgia, 1976, Estudio de Factibilidad
del Fondo Nacional de Exploracion Minera, v. 2, Table No. 2, p. 86
for 1975.
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Data on production costs in the Medium Mining subsector are incomplete.
Replies to questionaires requesting such information from producing com-
panies were more numerous from producers of tin as shown by the following
record. Overall, the data probably range from poor to excellent in rep-
resenting costs in the subsector. Data from a single producer may or may
not be representative of costs by other producers operating in similar
circumstances.

Table 12.--Production cost data, 1973-1975,
Medium Mining subsector

No. of producers Average cost
and no. (in parens) per

Mineral Period furnishing data Metric ton  Pound
Tin 1973- 1st half 19 (10) $2,679.49 $§1.21
2nd half 19 (7) 3,561.12 1.61

Annual average 3,075.44 1.39

1974~ 1st half 19 (7) 2,488.07 1.13

2nd half 19 (1) 5,978.56 2.71

Annual average 2,865.17 1.29

1975~ 1st half 19 (6) 6,657.52 3.02

2nd half 19 (5) 6,406.89 2.91

Annual average 6,568.09 2.98

Antimony 1973- 1st half 10 (3) 911.22 9.23
2nd half 10 (3) 1,055.94 10.70

Annual average 986.04 10.00

1974~ 1st half 19 (2) 1,659.37 16.82

1975- 1st half 10 (L) 1,011.43 10.26

2nd half 10 (1) 1,276.24 12.94

Annual average 1,173.71 11.90

Complex 1973~ 1st half 1 (D) 1,258.69 0.57
minerals 1974~ 1st half 1 (D) 1,400.73 0.63
Lead-silver 1973~ 1st half 1 (1) 203.24 0.092
2nd half 1 (1) 229.68 0.10
Annual average 216.29 0.098

1974~ 1st half 1 (1) 3,837.90 1.74

Wolfram—-tin 1975~ 1st half 1 (1) 5,334,02 2.42
2nd half 1 () 4,573.90 2.08

Annual average 4,888.06 2.22

Source: Ministerio de Mineria y Metalurgia, 1976, Informe No. 9
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Small Mining subsector

The Small Mining subsector in the past has included all private
mines not meeting the classification prescribed for the Medium Mining
subsector. A new mining subsector identified as Mining Cooperatives,
previously included in the Small Mining subsector, was formally recog-~
nized in June 1976, and legislation is being considered to establish
its legal responsibilities.

Exports, principally of tin and antimony, credited to the Small
Mining subsector in 1975 totalled about $17.5 million and represented
about 7 percent of the total value of Bolivia's mineral exports. About
90 percent of small mine output is sold to BAMIN and the remainder is
sold to foreign buyers. Cooperatives are obligated to sell to BAMIN or
COMIBOL although special arrangements can be made to sell copper and
sulphur to other buyers. Small miners indebeted to BAMIN are obliged to
settle their debts before selling their mineral production to other buyers,
and are free to export their minerals through and with the authorization
of BAMIN.

The number of small firms active each year varies with economic condi-
tions and in prosperous years has totalled nearly 4,300 firms, plus 100 to
120 firms in the “others" category. The number of workers employed by the
small mining firms ranges from 15,000 to 23,000.

The National Chamber of Mining (Camera National de Mineria) represents
the majority of the small mining firms in discussions and meetings with the
government and the public on problems of interest to the group. Likewise,
the Association of Cooperatives (Asociacion Nacional de Cooperatives Mineras)
represents the interests of the cooperative firms.

Production by the cooperatives in 1975 was valued at about $23 million,
and most of it was sold to COMIBOL. The Association of Cooperatives re-
ported that 97 cooperatives were active in six regions. Employees of the
cooperative associations number from 16,000 to nearly 23,000 persons.

Cooperatives normally lease from COMIBOL the properties they operate,
and because of the short time period of interest in the properties, they
are unable to obtain credit from banks. Their common mining practice is
to extract the better grade ore, thereby leaving marginal grade ore for
possible but improbable future exploitation.

Data on sales to BAMIN in 1974 by small mine operators in three

Departments are shown in the following tables. Data for 1975 were not
available for analysis.

32



Table 13.,--No. of producers, quantity and grade of materials sold to
BAMIN agencies in 1974 in the Departments of Potosi, Oruro,
and La Paz by producers in the Small Mining subsector,

Dept. and Net Metal
material No. of producers ‘Sales content Grade %
(Metric tons)
Potosi
Tin 398 4,800 1,227 25,6
Antimony 151 1,987 1,172 59.0
Copper 48 1,637 371 22.7
Lead 73 1,748 1,193 68.2
Bismuth 35 50 8 16.0
Silver 53 310 284 91.6
Zinc 53 1,297 725 55.9
Jamesonite 2 3 2 66,7
Wolfram 11 3 2 66.7
Oruro
Tin 349 : 2,532 928 36.6
Antimony 105 1,066 605 56.8
Copper 59 549 118 21.5
Lead-silver 29 - 466 315 67.6
Bismuth 9 21 5 23.8
Silver 2 13 5 38.5
Zinc-silver 2 66 23 34.8
Wolfram 34 65 45 69.2
La Paz
Tin 317 1,507 655 43.5
(No data available for other products in the Department of La Paz)
Totals
(Tin only) 1,064 8,839 2,810 31.8

Source: Ministerio de Mineria y Metalurgia, written communication,
July 22, 1976, Report No. 2 (2.2)
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The following data account for 91 percent of total tin production

by the_Small Mining subsector in 1974, and probably represent the general
situation for the entire sector.

Table 14.--Number of sales of tin in 1974 by producers in the Small
Mining subsector to BAMIN agencies in the Departments of
La Paz, Oruro, and Potosi classified by weight categories.

Weight of individual sales Number of sales
(metric tons) Departments Total
Concentrates (neto) La Paz Oruro ©Potosi no. of sales %
Less than 5 261 268 270 799 75
5 - 10 29 35 47 111 10
10 - 20 14 24 28 66 6
20 - 40 6 8 23 37 3
40 - 60 2 4 13 19 2
60 - 80 3 5 2 10 1
80 - 100 0 0 5 5 1
+ 100 2 5 10 17 2
Totals 317 349 398 1,064 100

Tin content (fino)

Less than 5 295 313 342 950 89

5 - 10 12 17 23 52 5

10 - 20 4 8 19 31 3

20 - 40 4 8 11 23 2
40 - 60 1 1 2 4

60 - 80 0 1 0 1 -1
80 - 100 1 1 1 3 j

Totals 317 349 398 1,064 100
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Table 15.-~Tin content of sales in 1974 to HBAMIN agencies
in the Departwents of la Paz, Oruro, and Potosi
rlasaified by welpht catepories,

Tin content of sales in 1974 (metric tons)
Weight category, Departments Total
(metric tons,tin) La Paz Oruro Potosi Weight %

0-5 256 296 315 867 31
5- 10 70 124 163 357 13
10 - 20 56 106 240 400 14
20 - 40 132 206 317 653 23
40 - 60 44 41 97 182 7
60 - 80 -- 68  -- 68 2
80 - 100 -9 91 95 283 10
Totals 655 928 1,227 2,810 100

0f the 1,064 sales recorded, less than 50 were multiple sales by the
same producer. No producer made more than about 4 sales during the year,
and the cumulative production represented by multiple sales was not large
enough to seriously affect the distribution by weight categories.

These data indicate that:

1. Producers of less than five tons of tin annually accounted for 75
percent of the total number of Small Mine producers in the three Departments.

2. Producers of less than five tons annually accounted for 31 percenc
of the total tin contained in concentrates sold to BAMIN agencies in these
Departments. Also, producers of no more than 40 tons of tin contained in
concentrates accounted for 81 percent of the tin sold to BAMIN.

No ore reserve estimates are available for the small mining subsector.
Virtually no reserves are developed in advance of current operations because
of the economic necessity to mine ore and derive immediate income to offset
expenses; in other words, 'hand-to mouth' types of operations are commonplace.
However, opportunities likely exist in the small mines for discovering deposits
with good potential for significant reserves because of the large number of
properties which have not been explored.

GEOBOL has compiled information on 5,240 small mines and has classified
the data by types of minerals produced as the following table shows:1/
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Depar tment

Chuquisaca

Cochabamba

La Paz

Oruro

Potosi

Table 16 .--No. of small mines in six Departments

listed by types of minerals produced

No. of small mines

Single Complex mineral
Commodity mineral by main mineral Total
Tin 3 0 3
Ant imony 16 0 16
Copper 22 0 22
Bismuth 1 0 1
Zinc 8 11 19
Lead-zinc - 119 119
Total 50 130 180
Tin 24 0 24
Antimony 16 0 16
Copper 5 8 13
Tungsten 1 0 1
Zinc 0 1 1
Lead-~-
silver _0 41 41
Total 46 50 96
Tin 848 20 868
Antimony 159 8 167
Copper 153 144 297
Tungsten 332 2 334
Bismuth 11 0 11
Zinc 4 1 5
Lead-
silver it 184 184
Total 1,507 359 1,866
Tin 210 17 227
Antimony 78 16 94
Copper 55 44 99
Tungsten 33 7 40
Bismuth 0 1 1
Lead-
silver 0 28 28
Total 376 113 489
Tin 1,056 60 1,116
Antimony 483 31 514
Copper 283 21 304
Tungsten 52 8 60
Bismuth 33 23 56
Zinc 21 34 55
Lead-
silver - 496 496
Total 1,928 673 2,601



Table 1¢.--Continued

No. of small mines

Single Complex mineral
Department Commodity mineral by main mineral Total
Tarija Copper 1 0 1
Zinc 0 2 2
Lead-
silver 0 5 5
Total 1 7 8
Grand Total 3,908 1,332 5’240,

The preceeding data indicate that average annual production by the
individual operator in the Small Mining subsector is very low, and he
therefore is unable to undertake an exploration project of consequence
on his own resources, even on matching fund or joint participation basis
with outside interests. One means of providing assistance to these
operators is the current "prefeasibility project" conducted by GEOBOL,
which is discussed later in the report. Another means would be for a
Government agency to undertake an exploration or development project that
could be mutually beneficial to a number of operators in the same district.
For example, if a mineral deposit owned or being mined by a number of
operators warrants exploration, an exploration project might be undertaken
with the financial support of an exploration fund in a joint venture arrange-
ment whereby the owners would pledge to pay royalties on future production
in order to compensate the fund for its expenditures on their behalf.
Opportunities for joint venture agreements are suggested by the records of
sales to BAMIN, discussed above, which show about 150 sales of tin-bearing
material mined in Concepcion canton (region), Frias province, Department
of Potosi; 52 sales from Quime canton, Inquisive province, Department of

La Paz; and 46 sales from Antequera canton, Poopb province, Department of
Oruro.

Many opportunities exist for developing new operations, as is suggested
by the following data which was compiled from statistics prepared by BAMIN
and GEOBOL.

1/ Amembassy, La Paz, 1975, p. 39, 40.
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Table 17.--Number of known mines, producers, and inactive

mines in La Paz and Potosi Departments (tin only)

Department Known mines Producera

La Pus LY. 7

Potosi 1,056 398
Totals 2,114 715

Inactive mipea

kEX

658

1,189

Although producers with more than one operating mine are included
in these statistics, their numbers are small and do not adversely affect
the conclusion that there may be many properties warranting serious con~

sideration for prefeasibility and/or feasibility studies.

the number of properties in these two Departments are inactive.
same ratio of inactive to total mines is applied to the 5,240 mines
inventoried by GEOBOL in six Departments, more than 3,400 inactive mines

may be cobnsidered for study.

Two-thirds of
If the

Average costs per unit of work or production for exploration, develop-

ment, and production in the Small Mining subsector are difficult to determine

because of the wide disparity in operating conditions due to location and
characteristics of the deposit being mined, meager resources available to

the operators, and the lack of systematic records of operations.

On the

basis of whatever information that could be gathered, the Ministry compiled

the following estimated costs in 1976:

Table 18.-~A. Estimated costs of production, Small Mining subsector,

1975.

Commodity

Antimony
Grade, percent 50 55 6
Cost per gross

unit, fine,$U.S. 16.06 16.02 1
Tin
Grade, percent 10 20
Cost per pound,
fine, $U.S. 4.30 3.44
Wolfram
Grade, percent 55 60
Cost per gross
unit, $U.S. 80.98 81.05 8
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Table 18.--Continued

B, Estimated coft vf underproudd workitgs,
Small Mining subsector, 1975.

Type of excavation Crosscut Drift Intermediate drift Raise

Cost per meter, $U.S. 54.93 59.53 33.93 26.96

. ( )

Estimated costs for exploratory drilling and underground work were
estimated by the Ministry in 1976 to range from $80 to $90 per meter
depending upon the stage of exploration in evaluating a deposit.

Productivity levels

The large mining subsector annually mined from 4.07 to 5.45 million
tons of ore (all commodities) in the period 1972-1975. No ore production
data are available for the medium and small mining subsectors. In lieu
thereof, rough estimates may be derived on the basis of the following
formula and data:

Table 19.--Estimation of ore production by Medium and Small Mining subsectors.

Formula: (millions of metric tons) )
Large mine ore_prod.l/ . Medium mine ore prod. . Small mine ore .rod.
Percent of large mine Percent of medium mine Percent of smali mine
exports to total exports to total exports to totul
exports< exports< exports%
Data Mining subsectors
Large Medium Small
1972 4,35 . 1.47 . 0.96
64.2 21.7 14.1
1973 4.07 . 1.59 .- 0.66
64.4 25.2 ) 10.4
1974 5.02 . 1.81 . 0.97
64.4 ’ 23.2 ) 12.4
1975 5.45 . 1.76 . 0.55
70.2 22,7 7.1
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Table 19.~-Continued

Summary, production

Large Medium Small
1972 4.35 1.47 0.96
1973 4.07 1.59 0.66
1974 5.02 1.81 0.97
1975 5.45 1.76 0.55

1/ Amembassy, La Paz, 1975 and 1976, pages 10 in both reports.

2/ Table 6, page 20 this report.

These estimates depend entirely upon a ratio derived from the
performance of the large mining subsector, and may not be wholly appli-
" cable to the situation in the other mining subsectors.

Mines in the medium mining subsector may be more efficiently operated,
in which case actual ore production may be less than the calculations
suggest. The situation in the small mining subsector is too variable to
be objectively evaluated. Production in many of the small mines is very
low, and few mines attain even modest levels of production.

On the basis of the number of underground and surface workers reported
in the three mining subsectors, productivity per daily man shift in 1975 as
estimated in the following table was about 0.97 ton in the large mine sub-
sector, 0.76 ton in the medium mines, and 0.09 ton in the small mines.

Table 20.--Average production of mine ore per workerg surface and underground.

Total
underground

1975 mine and surface Average production
Mining production labor force per worker {tons)
subsector (million tomns)l (thousands) Annual Daily<t/
Large 5.45 18.041 3/ 302 0.97
Medium 1.76 7.46 4/ 236 0.76
Small 0.55 20.0 3/ 27.5 0.09

1/ See preceeding table.

2/ Estimated on basis of 310 working days per year.

3/ Amembassy, La Paz, 1975, p. 17

4/ Ministerio de Mineria y Metalurgia, 1976, p. 33

5/ Estimated from range of 15,00 to 25,000 (HIID, I-11). Cooperatives
" employ an additional 16,000 workers (HIID, II-21).
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Data also are fragmentary for estimating the productivity per-man-day-
shift for underground labor, but the few available statistics analyzed
below suggeat average daily undevground wmine production per man in 1975 was
about 2.0 tons in the large mines, 1.3 tone in the medive minea, and 0. 1%
ton in the small mines.

Table2]l .~-~Average production of mine ore per worker, underground.

Average production

1975 mine per underground
Mining production Underground worker (tons)
subsector (million tons)l/ 1labor force Annual Daily</
Large 5.45 8,8893/ 613 2.0
Med 1um 1.76 4,5004/ 391 1.30
Small 0.55 12,0004/ 46 0.15

1/ See Table 19.

2/ Estimated on basis of 310 working days per year.
3/ Amembassy, La Paz, 1976, p. 17.
4/ Estimated to be 60 percent, of total labor force.

The slight advantage in average daily production per worker in the
large mine subsector over the medium mine subsector (2.0 tons vs. 1.30
tons) may be due in large part to the fact that about a third of COMIBOL's
recent mine output resulted from the block cave system of mining used in
one mine (Siglo XX). This system of mining should yield about 30 tons
per man shift but obviously did not do so there. However, the average
yield at Siglo XX no doubt was greater than that attained in the other
mines, and helped the subsector attain the productivity level shown in the
above analysis.

Productivity levels per man shift in 10 to 16 mines operating in

the United States on vein deposits similar to those commonly developed in
Bolivia were reported recently as follows:
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Table 22.--Productivity levels in mines in the United States.

Tons per man shift Mines
Median High Low Reporting
Cut and fill stoping 11.5 27.5 3.85 14
Cut and f1ll, total mine 4.9 10.8 1.90 15
Shrinkage stoping 25.2 46.2 7.2 10
Shrinkage, total mine 8.0 21.0 3.0 10

Source: Wimpfen, Sheldon P., 1973, table 31-29, p. 31-24.

The term 'stoping' noted above refers to underground operations
employing workers for the specifiedtype of mining. The term 'total
mine' includes the entire mining operation, which requires both under-
ground and surface workers.

The low productivity levels in the Bolivian mines compared to
levels achieved in the U.S. mines reported in the above table are due
to many factors, such as adverse working conditions in the mines, in-
experience, and lack of training for specialized skills, inefficient
management, and equipment deficiencies. These have been discussed in
recent reports on the mining situation in Bolivia.

EXPLORATION SITUATION

Rules and regulations for prospecting, exploration,
mining, and treatment

All mineral substances in Bolivia are under the dominion of the State
by virtue of the Code of Mines promulgated May 7, 1965 (copy in Appendix).
Petroleum and other hydrocarbons are exempt from the regulations of this
Code and are subject to special laws. Natural-occurring superficial deposits,
such as salt, are also under the dominion of the State, but unlike the situa-
tion for other minerals, the owner of the land has priority for concessions.

The right to conduct aerial surveys, prospect, explore, exploit, treat
or smelt mineral substances is granted as concessions by the State. As
mentioned previously, the national mining industry comprises the State and
private mining subsectors. To assure proprietorship rights to sufficient
mineral and land resources for the State mining industry, certain mining areas
are established as fiscal reserves. Special legal provisions apply to exploita-
tion and treatment of mineral substances existing in these reserve zones.
Private mining activities are not permitted in these zones. except by special
authorization.
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Aerial reconnaissance surveys are authorigzed through issuance of
licenses following approval of applications by the technical divisions
of the Government and issuance of a Supreme Resolution.

Any person may prospect on free land (land not included in pre-
viously established reserve or concession areas), but must obtain
exploration and/or exploitation concessions in order to conduct explora-
tion or mining operations.

A petitioner for an exploration concession must submit an application
to the superintendent of mines, the perfect, or the subprefect of the
jurisdiction in which the property is located. Upon satisfying the
application requirements, a concession is issued by the State which grants
exclusive right to explore for minerals in designated areas not otherwise
included in a previously granted concession or reserve.

An exploration concession may include 2 to 20,000 parcels or claims
of land, referred to as pertenencias, with each parcel, ideally a square,
measuring 100 meters per side. Concessions are granted for a period of
two years, and require payment of a patent fee equal to one-half of the
fee for an exploitation patent. Extension of a concession for one year
is possible, but the initial area must be reduced to one-half its original
size, and another patent fee must be paid. The grantee has the exclusive
option to obtain exploitation concessions within the exploration area.

An "exploitation concession gives the grantee the real and exclusive
right to exploit, treat, smelt, and indefinitely profit by the mineral
substances he may obtain within the perimeter of his concession, . . ." The
total area allowed for each direct exploitation grantee is not to exceed
20,000 pertenencias. The scale of annual patent fees required for these
concessions is as follows:

Fee per pertenencia

No. of pertenencias Bolivian pesos
Up to 5,000 1.20
* " 10,000 2.40
" " 15,000 3.60
" " 20,000 4.80
Over 20,000 1/ 6.00

1/ Applicable to multiple grantee ownership situations.
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Royalties and taxes apply to all concessions in addition to the
patent fees.

Abandoned dumps, slags and tailings within an exploitation con-
cession area are considered accessory property, and separate rights
to exploit them are issued "by the Superintendent of Mines to whoever
may first solicit them." These rights do not include the rights to
exploit mineral deposits either on the surface or the subsoil. Annual
patent fees equal to those established for exploitation concessions
apply.

Rights to install mineral treatment plants are granted by the
Ministry of Mines. Land belonging to the State required for the plants
is granted free of charge. Private smelting plants may be established
by authority of the Ministry of Mines and subject to favorable reports
from the National Smelting Corporation assuring satisfactory integrationm
of such plants into the national mining industry.

Certain areas, designated as 'fiscal reserves,' are established by
the government for the purpose of assuring COMIBOL rights to sufficient
mineral and land resources for its operations. These include a zone 5
kilometers wide surrounding each of the COMIBOL properties. Private
mining activities under provisions of exploration and exploitation con-
cessions are permitted in fiscal reserves only by special authorization.
The privileged status of fiscal reserves has no predetermined time limit.

Participation in mineral development projects in fiscal reserves by
foreign interests was authorized by Decree Law 1099 dated July 26, 1973,
whereby nationals or foreigners may be granted concessions to explore and
exploit gold and other mineral deposits in the national reserve area.
Grantees may export 50 percent of the gold production after first deducting
the royalty due the government.

The total area of fiscal reserves and exploration concessions in force
represent about one third of the total land area of Bolivia. (See fig. 6.)
Situations where fiscal reserves and concessions overlap mineral belts and
zones pose administrative problems in deciding priorities for developing
mineral discoveries, and limit the area of favorable ground open to general
prospecting and exploratiom.

As of July 1976, the following exploration concessions were in effect:
1. A project (D.S. 11614, dated July 2, 1974) to investigate two
areas in the Departments of Cochabamba and La Paz. The UN, COMIBOL, an«

GEOBOL are financing the project at levels of $350,000, $300,000, and
$100,000, respectively.
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2. Joint contract (D.S. 9240, dated June 4, 1970) between COBOEN
(Bolivian Nuclear Commission) and Y La Compania AGIP S.P.A. (Italian
interests) to explore certain areas in the southern portion of the
Department of Potosi. AGIP furnishes all equipment and personnel and
makes all investigations, COBOEN coordinates the work.

3. Exploration of a selected area in the northern portion of the
Department of La Paz north of the Matilde mine. Funded for a total of
$800,000 by: COMIBOL, $350,000; UNDP, $100,000; GEOBOL, $350,000. Work
is to consist of geochemical and geophysical investigations and drilling
to test anomalies of interest.

4. Apolo project--investigation by West German interests of an area
180 km. north of La Paz for base metals and gold. Total cost of the 30-month
project will be $2 million.

5. Investigacion Del Precambrico--joint project by GEOBOL and Institute
of Geological Science, London (IGS) to explore the Precambrian Shield area
near the border with Brazil. The estimated time to complete the project is
five years, at a total estimated cost of $4,350,000 including an assistance
grant of $2,791,000 from IGS.

Contractig&ffirms in Bolivia

Foreign contractors in Bolivia usually are well equipped and staffed
to undertake any mineral exploration work for which they are engaged by
the private sector or by COMIBOL.

The capabilities of the Bolivian contractors listed below have not
been evaluated, but few of them are able to conduct all types of work
associated with exploration programs. Hopefully, as exploration activities
increase, domestic firms will become better equipped and qualified to conduct
a greater share of the exploration work in Bolivia than they are capable of
doing at present, Two problems confront domestic firms: difficulty in
obtaining equipment and supplies from abroad, and shortage of Bolivian
professional and skilled personnel.

Private sector

Exploration in bolivia by the private sector has been negligible in
recent years. Officials of the Small Miners Association acknowledge that
exploration is lacking in this subsector, and explain that the main cause
is the lack of funds for this type of activity. They report that records
of operating costs are not maintained, and that they cannot afford equip-
ment and personnel for exploration work. If successful exploration projects
were demonstrated in these mines (referring to exploration work by GEOBOL
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Table 23.--Bolivian contracting firms offering mineral
exploration services

Name Services offered

1. Analytical Laboratories of

Marlene Schuler Chemical and geochemical analysis.
2. Louis Astudillos Geological and mining consultant.
3. GEMCO Geological, economic and mining studies.
4. GEO CONSULT Consulting on geological engineering,
geology and mining.
5. GEO-EXPLORACION Geological, geophysical, and geochemical
exploration,
6. Geologia y Prospeccion Consultants
7. Tom Heard - SOMCO Mining consultant
8. 1IPA (Ingenieria Politecnica
Americana) Diamond drilling
9, Prudencio (Geotec) Drilling?
10. SERMIN (EMUSA) All types of exploration work including
drilling.

in its prefeasibility studies which will be explained later), individual
mine operators may be interested in offering their mines for exploration
by GEOBOL or similar organizations.

In the medium mine subsector, modest exploration programs may be
conducted in the larger mines of the group, but in general exploration
activity is minimal. The reasons cited for this situation are the lack
of risk capital for mining ventures, and the opportunity for more attrac-
tive investments in other enterprises. Contributing to this development
are high costs of production and supplies, and tax and royalty costs
which are considered by the mine operators to be excessively high.

In lieu of undertaking exploration projects to maintain or expand
reserves, some operators of medium mines acquire small mines which offer
development possbilities,

The Medium Mine subsector would favor a loan program which would offer
loans to miners through BAMIN, and believes a board of directors should
administer the fund with representatives assigned from BAMIN, GEOBOL,
and each of the mining subsectors. Technical service for such a fund should
be furnished by GEOBOL.

47



Public sector

A modest level of exploration is conducted in the large mine sub-
sector, but the consensus is that reserves actually are decreasing
rather than increasing. If economic obstacles to a vigorous exploration
effort could be overcome, significant discoveries could be expected in
this subsector because of the opportunity to explore the fiscal reserve
area surrounding each of the large mines.

GEOBOL is the major organization gathering information of most value
for prospecting and exploration in Bolivia. 1Its ongoing regional, district,
and topical investigations are acquiring basic knowledge of the mineral
resources of the country through geologic mapping, geophysical and geo-
chemical studies, satellite imagery and aerial photography, and actual
physical exploration.

Of particular value in helping to define anomalous target areas in
hitherto unmapped or unexplored areas are the studies by the Landsat
(ERTS)-Skylab Project in the Division of Natural Resources in GEOBOL.

A dedicated staff under skilled leadership is applying advanced techniques
and methods to identify specific structures as possible exploration targets.
For example, three areas of particular interest may be cited. A Landsat
image covering an area near Potosi reveals two lineaments--one west-trending,
the other north-trending--which may be important to the concentration of
mineral deposits in this highly mineralized district. In the Amazon Basin
region northeast of La Paz, surface configurations resembling broad deltas
suggest possibilities for the occurrence of extensive placer deposits. A
previously uncharted mountain range is revealed by ERTS imagery of the area
northeast of the Muton iron-bearing district in the Department of Santa Cruz.
None of these are specific targets for immediate exploration until checked
in the field, but they indicate prospective areas of interest much as the
traditional prospector locates areas worthy of exploration work.

Prefeasibility project

The most active and promising exploration program in the public sector
is the '"prefeasibility project" conducted by GEOBOL's Small Mines and
Resources Inventory unit (Programs de La Inventariacion de Recursos Minerales
de La Mineria Chica).

This program is operating with equipment and supplies acquired at a
cost of $US 850,000 granted to GEOBOL under a Project Agreement between
International Development Association (World Bank) and BISA, Credit No. 455
B 0, January 18, 1974. Under Article III, Part B of the Agreement, GEOBOL
has a number of responsibilities of which one is '"to select mines (in the
small mine subsector) with the best potential and to provide technical and
exploration assistance to their owners;' Under Part C(c), the Ministry of
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Mining and Metallurgy is responmsible for "a study of the feasibility of
establishing a mineral resource exploration fund in Bolivia," which is
the purpose of this report.

The prefeasibility project is providing technical and exploration
assistance to small mine owners, as required by Part B of the Agreement,
and is investigating two groups of study areas-—designated as Type A and
Type B. The same criteria were used to select the areas. Because of
staff limitations only four areas could be studied initially, and these
were designated Type A. A rough yardstick of the possible cost of each
study was used--an investment of plus $US 500,000 for a Type A area
(includes diamond drilling), and up to $US 500,000 for a Type B area
(no diamond drilling included).

Some 30 criteria were used to select study areas which would be most
likely to develop producing mines if geologic studies and exploration work
were done. Among the information sources, criteria, and factors considered
were: favorable information in reports and data already on hand; recommen-
dations of engineers, geologists, and mining personnel familiar with the
proposed study area; past production record and regularity of production;
present infrastructure; density of mines; potential based on known geology;
and availability of regional concentrator. A quick field check of possible
study areas helped in the selection.

A staff of about 50 geologists, mining engineers, geophysicists, geo-
chemists, and supporting technicians was available for this project.
Personnel were assigned to ten areas with priority granted to the four
areas listed below which were judged to be the most promising for future
development.

Table 24.--Initial prefeasibility study areas.

Name Location Principal commodity
La Salvadora 85 km. NE of Oruro Antimony
Maria Teresa 15-20 km. east of Lake Poopo Tin
Tuntuco 100 km. SE of Potosi Zinc
Porvenir 60 km. SE of Oruro Tin

The study areas range in size from 5 to 8 square kilometers. Each
study includes topographic and geologic surface mapping, geophysical and
possibly geochemical surveys, and underground geologic mapping. Map
scales range from 1:2,000 for surface mapping and 1:500 for more detailed
mapping. The completed maps indicate exploration targets which are tested
later by diamond drilling and/or crosscutting, drifting, or raising.
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Each study project, including the final report, is completed in about
45 daya, Explorvation work then follows based an recommendations in the
veport ,

The funds ($850,000) granted to GEOBOL under the current Project
Agreement with the World Bank have been used to upgrade or replace
existing equipment, and to obtain new equipment not previously available
to the staff. Grant funds have been expended on items in the following
general categories in the approximate percentages noted:

Table 25.--Distribution of grant funds for prefeasibility stydies.

Percent
Diamond drilling equipment 53
Field equipment and supplies 16
Vehicles 16
Communications equipment 7
Computer and supplies 6
Laboratory equipment and supplies 2

A budget for the prefeasibility project for the 5-year period,
1975-80, has been estimated as follows:

Annual ~ 5-year
Salaries and field expenses US $350,000 Us $1,750,000
Operating expenses 350,000 1,750,000
Equipment and supplies 500,000 2,500,000
Total $1,200,000 $6,000,000

Ideally, completed prefeasibility studies disclosing geologic targets
worthy of additional exploration and development should be followed by
feasibility studies. Favorable results from these would justify loans to
prepare mines for production. As there is little, if any, private risk
capital available for such ventures, either exploration or development,
mine operators have no alternatives at present but to seek funds in the
public sector. A proposed loan to BAMIN from the World Bank is under
consideration for on-lending to mines in the small mines subsector for
mine development, and possibly for feasibility studies. The basis for
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the loans to the small mines would be the Type A, Type B prefeasibility
studies. Feasibility studies with further exploration work, probably,
but not necessarily, would be prepared by the Inventory of Small Mines
unit of GEOBOL.

PROGRAMS IN OTHER COUNTRIES OFFERING
ASSISTANCE FOR MINERALS EXPLORATION

Other countries have developed and operated programs to encourage
minerals discovery and development. These range from training programs
for prospectors to government-funded ventures intended to discover,
develop, and, in some instances, operate mines. All programs have the
same purpose--to encourage exploration which, if successful, may expand
mineral production. Most are joint venture programs in which the govern-
ment shares with the participating private sector in the risks and costs
of exploration. All exploration loan programs include provisions for
repayment of government funds expended. Some are liberal, others are
strict in the terms of repayment. Available copies of enabling legisla-
tion or program regulations are included in the Appendix to this report
to serve as reference material in designing and planning a program for
Bolivia.

No individual program among those described in the following pages
may be entirely desirable or feasible for adoption in Bolivia, but certain
features in some are worthy of consideration for the proposed Mineral
Exploration Fund.

The programs for which some information was available are either
currently active or have been active in the past 15 to 20 years in Canada,
Great Britain, Japan, and the United States. A United Nations~-sponsored
program also is described. Programs supported by other nations such as
France and West Germany are not included because information was not
readily available for review. The omission is not intentional or an
oversight.

Canada
Prospectors’' Assistance Act--British Columbia

The Province of British Columbia, Canada, under the Prospectors'’
Assistance Act has provided grubstake grants since 1943 ranging from
$1,000 to 4,000 per year to qualified prospectors (individuals, not
corporations) to prospect and explore for minerals in the Province. The
amount granted to each individual depends on the nature and extent of the
program conducted but does not exceed $4,000 in any one year. About $1.2
million had been expended on grants to nearly 2,000 prospectors in the
period 1943 through 1975.
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Additional funds may be granted as bonuses in the amount of 1) $1,000
when a detailed geological, geochemical, or geophysical survey is conducted
on a mineral property, and 2) up to $20,000 for diamond drilling on the
basis of 50 cents per foot up to 2,000 feet and 25 cents per foot thereafter.

During the 1975 field season, 188 prospectors were grub~staked at a
cost of approximately $228,200. In 1976, about 63 prospectors received
grants totalling about $125,000. The decline may be due in part to
uncertainty about the policy of a new provincial government on problems
affecting the prospector.

Anyone not having experience, training, and understanding of pros-
pecting sufficient to qualify for assistance under the Act, may apply for
a grant to attend one of the prospectors' training courses which are held
annually at suitable locations throughout the Province. About 250 persons
attended such courses in 1974, and about 600 attended in 1976. The Act
also provides for additional instruction and on-site guidance to prospectors
in the field.

For the 1977 season, consideration is being given to issuing about
100 grants distributed among three categories of approved applicants:

1. $2,000 for 45 days work by experienced prospectors,
2. $1,000 for 25 days work by novice prospectors, or

3. $1,000 for 45 days work by novice prospectors with
experienced prospectors.

Prospecting and Mining School

The British Columbia & Yukon Chamber of Mines in 1976-1977 conducted
its 58th annual night school series of prospectors' training classes.
Part 1 of the series is a general interest introductory course in mineralogy,
geology, mining, and prospecting. Further instruction in the art of prac-
tical prospecting is given in Part II. Classes meet twice weekly from early
October through February. Students pay $20 for the 20 lectures and one
field trip in Part 1, and $15 for the 10 lectures in Part 2. Additional
expenses total about $15 for the purchase of a textbook, mineral-rock set,
and magnifying glass. Instruction is given by staff members of the University
of British Columbia, mining companies, the B.C. Department of Mines and
Petroleum Resources, consultants, and legal experts.

Northern Mineral Exploration Assistance Program
The Northern Mineral Exploration Assistance Program, 0il and Mineral
Division, Development Branch, Department of Indian Affairs and Northern

Development, Yukon and Northwest Territories, Ottawa, Canada, in the period

52



1966 to December 1975, offered assistance up to a maximum of 40 percent
of an applicant's approved exploration expenditures. The Minister of
Indian and Northern Affairs announced on December 23, 1975, that the
program will not receive additional funding in 1976-1977 owing to
budgetary restraints,

The program provides for interim payment to the applicant of 75
percent of the total grant owing at the conclusion of the exploration
work with the balance paid after audit; for projects of long duration,
payments may be made more often. Applicant's administrative costs
are limited to not more than 10 percent of direct program expenditures,
and none of the applicant's administrative costs are allowed if the
applicant has contracted out the complete exploration program. Ex-
penditures incurred prior to or after the stated period of the program
are not eligible for assistance unless they are advance or belated
payment for goods or services used during the exploration period.

Repayment is required if the project results in the discovery of an
economic ore body, and production for gain commences on the property.
When production has started, the applicant is required to repay the
full amount of the loan with interest by either:

1) Installment payments,

2) One cash payment,

3) 1Issuance to the Government of fully paid common shares in the
company, or

4) Any combination of the above.

The requirement for repayment may be waived should production cease.
Interest is charged at the rate of two percent plus the average of interest
rates on long term Government of Canada bonds outstanding during the calendar
year next preceeding the calendar year in which the amount becomes owing.

Prospector's Assistance Act, Yukon and Northwest Territories

This program offers assistance up to $900 per year, distributed as
follows:

Food, rental of equipment, and
purchase of expendable items $350.00

Prospector's traveling expenses 550.00

Up to two-thirds of approved assistance may be given in advance of expenditure.
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No information on the success or short-comings of this program
was available for review,

Quebec Mining Exploration Company (SOQUEM)

A stock company chartered in 1965 under Act 13-14, Elizabeth II,
chapter 36, by the provincial government of Quebec, Canada, SOQUEM has
the overall objective to become a holding company managing mining
interests and reinvesting profits into exploration. Its specific
objectives are:

(a) to carry out mining exploration by all methods;

(b) to participate in the development of discoveries, including
those made by others, with power to purchase and to sell properties at
various stages of development, and to associate itself with others for
such purposes;

(¢) to participate in the bringing into production of mineral
deposits, either by selling them outright or transferring them in
return for a participation.

The initially authorized capital of the company was $15 million.
This has been increased to $45 million, and the stock subscription
period of 10 years has been extended by 5 years to December 31, 1980.
Its total capitalization is, or will be, totally subscribed by the
Minister of Finance out of the consolidated revenue fund of the
Province, and as a joint-stock company is governed by the Quebec
Companies Act.

SOQUEM does not expropriate, nationalize or simply take over
existing properties. "It is not meant to be a public utilities
monopoly, but a company that will take risks and could eventually make
profits."

Lead time, the period of time between discovery and production, when
all studies, development, and operating facilities are undertaken and
completed, determines how soon royalty income may be expected. Small
deposits usually can be developed and made productive in less time than
is required to bring large deposits on stream, but the level of output
is proportionately less, and the amount of royalty would be smaller than
is expected from a large deposit.

It is unlikely that annual production from an individual mine which
may receive exploration assistance from the proposed Minerals Exploration Fund
in Bolivia would reach the $30 million level shown in the analyses of the UNDP
Revolving Fund program. Large operations, such as open pit, porphyry copper
mines, probably are considered to be the principal source of royalties for the
UNDP program if the projected income level is to be realized. Presently known
deposits in Bolivia are not of the size likely to yield a similar level of income.
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In the financial report by SOQUEM for the fiscal year ending
March 31, 1976, the economic prospects for the Quebec taxpayer re-
sulting from SOQUEM operations were stated as follows:

Economic Prospects

Table

The Québec taxpayer has the right
to ask what return he will get for

the $24,5 million the Québec govern-
ment has subscribed to the capital
stock of SOQUEM over the past ten
years, $23,283 million of which had
been committed by the end of the
last fiscal year.

From 1966 to 1976 SOQUEM
undertook about 225 exploration
programs. Of these three have
reached the operation stage: Lou-
vem, Niobec and Somex; a fourth,
the Seleine mine, has reached the
stage of underground mining devel-
opment prior to operation; 32 other
programs are still in progress and
involve mainly the search for mineral
deposits; 189 have been abandoned
because of negative results.

La Société Miniere Louvem Inc. has
produced income for SOQUEM since
1972; in a few years’ time, Niobec
Inc., which is now in operation, will

as well. In addition, salt production
from the Rocher-aux-Dauphins
deposit by Seleine Inc. is forth-
coming. Consequently, on the basis
of the known mineral reserves of the
first two, and of the probable
reserves of the third, the Board of
Directors thought it would be useful
to present the following chart on the
income which SOQUEM can
reasonably expect to earn from these
three commercial enterprises.

Using as a base the economic
factors and the parameters generally
accepted by the industry, SOQUEM
has compiled the following table of
the present value of the profits which
should be earned by the develop-
ment of the three discoveries. To
this should be added the mineral
duties payable to the provincial
government, in accordance with the
law on taxation of mining operations.

Estimate of net income, or cash flow (SOQUEM share), and
mineral duties to be paid to the provincial treasury

by Louvem, Seleine and Niobec

Cash flow Mineral duties to be paid
Period Estimated value? Present value? Estimated value! Present value?
$000 $000 $000

1976 to 1980 (25,722) to (14,167)  (22,601) to (13,880) 4,231 t0 4,246 3,455 to 3,468
1981 to 1985 58,934 to 76,381 30,199 to 39,676 5,384 to 8,690 2,754 to 4,308
1986 to 1990 54,021 to 78,959 17,497 to 25,258 10,741 to 16,993 3,468 to 5,348
1991 to 1995 47,289 to 82,125 9,464 to 16,321 11,181 to 22,250 2,224 to 4,427
1996 to 1999 41,886 to 66,304 5,409 to 8,588 10,259 to 18,860 1,322 to 2,443
Total: 176,408 to 289,602 39,968 to 75,963 41,796 to 71,039 13,223 to 19,994
Total: Estimated value — cash flow and mineral duties 220,268 to 350,641

Total: Present value — cash flow and mineral duties 53,191 to 95,957

Note (1) In the case of Seleine, two sales profiles have been used to calculate the cash flow and mineral duties. The
first may be described as pessimistic, and the second as optimistic.

Note (2) The present value is determined by discounting profits at an annual interest rate of 10%.
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Continued excerpt from SOQUEM financial report:

SOQUEM began receiving dividends
on its research and development
investments five years ago. At the
end of the fiscal year, the cumulative
value of the net assets of Louvem
($4,929,200), investments in Niobec

mineral duties in the amount of
$832,000. Combining these figures
with those of the preceding table,
the estimated return on the invest-
ment of the Québec taxpayer,
expressed in present values, is as

($2,743,337), and other assets follows:
amounted to $9,191,751. Moreover,
Louvem paid the provincial treasury
Table
Pessimistic Optimistic
outiook outlook
$000 $000
Present value — cash flow and
Louvem, Niobec and Seleine mineral duties 53,191 95,957
Net value of various assets accumulated up
to present, or shareholder equity 9,192 9,192
Mineral duties paid by Louvem 832 832
Total: 63,215 105,981
Subtract:
Subscription to capital stock 24,645 24,645
Estimated surplus 38,570 81,336
Estimated return 156% 330%

When evaluated this way, the returns
from the three enterprises allow

an estimate of anticipated sur-

plus, at discounted value, of from
$38,570,000 to $81,336,000. This
surplus does not include eventual
income from the sale of mining
properties, nor the return on dis-
coveries which may be made by
SOQUEM in the years to come. For
the provincial treasury, the fore-
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salt, which is the basis of the entire
industrial economy.



Andrew J. Freyman, in an article published February 1975 in the
Western Miner magazine, noted that SOQUEM was receiving ''requests to
provide advisory expertise in organizing, and running, exploration
organizations in developing countries."” The annual report for 1975-1976
stated that as a result of an agreement concluded in October 1975 with
the Industrial and Mining Development Bank of Iran, SOQUEM had begun a
cooperative plan with the Iranian Mining Fund to promote the mining
industry in Iran. '"Collaboration at this stage consists in providing
the necessary services to organize the Fund and set it in motion.

Once this stage is completed, the two companies will study the possibility
of jointly undertaking mining investment projects in Iran, Canada and else-
where in the world."

SOQUEM receives sustained annual financial funding from the provincial
government and thus is assured of support to conduct a predetermined level
of operations. It is free to initiate negotiations with private interests
to investigate promising mining properties on a joint venture basis, and
to proceed with any operation even into the production stage. Some companies
consider that these advantages pose unfair economic competition to private
ventures. For example, the management of St. Lawrence Columbium & Metals
Corporation, which recently went into receivership, has inferred that it was
subject to unfair competition from Niobec, Inc., & columbium operation, in
which SOQUEM holds a 50 percent stock interest.

The initiatives open to SOQUEM in seeking exploration targets, negotiating
programs with private companies, and joining in producing operations with com~
panies are in contrast to the limitations imposed in the exploration programs
conducted by the United States Government under the DMEA and OME programs.

Northern Roads Network program

A number of programs have been or are in effect to provide or improve
access to mine properties.

Canada's Department of Indian Affairs and Northern Development in 1970
established a 10-year "Northern Roads Network Program" to facilitate re~
source development and communications in the Yukon and Northwest Territories.
Resource roads built under the program are classified by one of the following
degignations for which the listed assistance is offered:

Tote trails.--Low standard roads to resource projects in the explora-
tion or development stage. Financial assistance offered up to 50 percent of
the construction cost but not to exceed $20,000.

Initial access roads.~--Same as tote trails but because of length, terrain
or difficulty of construction total cost would exceed $20,000. Federal
assistance not to exceed 50 percent of actual road cost, with maximum yearly
contribution limited to $100,00 if the project is exploratory in nature, and
to $500,000 if primarily for development.

57



Permanent access roads.--Higher standard roads than above and providing

permanent accese from an existing permanent road to a resource project

in the pre-production stage.

Federal contribution of up to two-thirds of

the cost of construction may be made but not exceeding 15 percent of actual
capital invested by the company prior to commencement of commercial pro-
duction or exploitation, or $40,000 per mile, whichever is the lesser amount.

Resource airports

The Department of Indian Affairs and Northern Development announced
in 1966 a program to assist in the construction of Resource Airports in
the Yukon and Northwest Territories.

Exploratory axrports.-—Federal assistance to defray 50 percent of the

cost of construction up to a maximum of $20,000.

Preproduction airports.——Federal assistance to defray 50 percent of

construction costs up to a maximum of $100,000.

Roads and airports constructed with Federal funds involved are to
be built on lands held by or relinguished to the federal government.
These facilities are to be available for public use at all reasonable

times.

Great Britain, Mineral Exploration and Investment Grants Act 1972

A financial assistance program for mineral exploration in Great Britain
is operated by the Department of Trade and Industry under the Mineral Ex-

ploration and Investment Grants Act 1972.

The following remarks on certain

provisions in this program and in the OME program operated in the United
States show interesting similarities and differences:

Provisions

Eligible applicants

Limitation on amount of
Gov't participation in
single contract

Eligible minerals
Interest rates on

Government funds
paid on contracts

OME program

Restricted to small
operators.

$250,000

36 listed in
General Provisions

Treasury interest rate
in effect in month
contract is executed.
plus 2 percent.

Simple interest.
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British program

No restrictions but must be
qualified to conduct the work
or to employ contractors.

None stated.

Non-ferrous metals, fluorspar,
barium minerals, and potash.

Annual compound interest at

rate of Public Works Loan

Board annuity rate for a
10~-15-year loan in force when
individual Federal payments are
made on a contract plus 1/2
percent. When accumulated interest
totals 20 percent of the value of
the individual Gov't payments,
further liability for additional
interest on those payments ceases



Provisions
~=Qyxs.ons

Repayment by Operator

Modifications to
repayment liability

Percent of Government

Eligible work

Date work is first
eligible for
Government reimbursement

Frequency of
Government payments

Ownership of
information derived
from project

OME program

5 percent royalty on

gross proceeds of

production until repaid
in full with interest,
or until the end of the
royalty period, usually
10 years from date of
certified contract,
whichever occurs first.

If contract is not

certified, no repayment
required after date of
notice that certifica-
tion will not be made.

Seldom changed from
original contract terms.

50, 62 1/2, and 75

percent.

Exploration and evalua-

tion (development)
type work.

Date that contract is

executed.

Usually paid on monthly
basis for approved work
completed in preceeding

month.

Considered company

confidential.

Not

released without

Operator's or

successor's per-

mission.
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British program

Repayment in full with interest
due if production begins within
12 years after last payment by
the Government; or by install-
ments beginning within 18
months of start of commercial
production and annually there-
after until repaid in full with
interest. No repayment required
if project is unsuccessful.

If the value of minerals found
does not justify considering the
project an unqualified success,
but some values are present, the
repayment liability may be
modified.

35 percent.

Exploration, mineral processing
and metal extraction assessments
including pilot plant operations.

Gov't may reimburse for work
done between date application
received and date decision is
made to approve for contract.
Not applicable for denied
applications.

Not more often than seimannually.

Property of Government and may

be published if:

1. Company defaults on contract.

2. The project is unsuccessful
and 2 years have elapsed
since Gov't released Operator
from repayment liability.



Provisions OME program British program

3. 12 years have elapsed since
last payment of Gov't contri-
bution, unless the department
is satisfied that minerals
in the area have been
adequately developed.

Above provisions not applicable

if Operator repays contribution

and interest in full.

Environmental Work is planned to keep Land use activities are controlled

aspects potential harm to the under Town and Country Planning
environment at a Acts. Local planning authorities
minimum. are responsible for deciding

whether or not planning permis-
sion is required for a specific
land use such as mineral ex-
ploration.

Japan, Metallic Minerals Exploration Agency

The Metallic Minerals Exploration Agency of Japan (1964) succeeded an
agency which was established May 20, 1963, under Law No. 78, 1963 and amended
in 1964 and 1966.

The Agency provides loans to Japanese enterprises to explore metallic
mineral deposits, conducts geological investigations to define exploration
targets, guarantees loans for exploration projects, collects and offers
data regarding metallic mineral resources, maintains a center for collecting
data and information on exploration and development of mineral resources and
operates a geological survey research vessel for submarine mineral resources
investigations. In 1968, funds were authorized for exploration abroad by
Japanese mining companies, and for guarantees of liabilities incurred abroad.
A special financing system providing for '"repay on your success" was introduced
in 1972 to promote exploration abroad for uranium ore. Since 1970, the Agency
has conducted cooperative geological surveys in developing countries, and in
1971, conducted surveys of cooperative regional development plans, mainly of
natural resources, in the regions of developing countries where Japanese
enterprises were exploring nonferrous mineral deposits.

From an initial capital of Y200 million in FY 1963, the Agency had grown
to a total capitalization of Y6,900 million by the end of March 1973.

Individual applicants for loans for domestic projects must employ
more than 1,000 full-time workers, and companies must be capitalized at

Y50 million or more and employ more than 1,000 full-time workers.

60



Mineral commodities eligible for financial assistance are copper, zinc,
lead, manganese, and copper ores.

Interest is charged at the rate of 7 1/2 percent per annum.

Loans are to be repaid within 6 years including one year deferment.
In special cases, the term may be extended to 10 years with one year
deferment.

In the 9 years from FY 1963 through 1971, loans had been made to 15
companies (152 mines) for prospecting and exploration work at a total
cost of Y64,100 million, of which 52.6 percent was the Government's share.

Regional geological surveys in 27 districts were conducted by the
Agency in the period, FY 1966-1972, at a total cost of Y2,359,816,000.
These were the first—stage activities of a l0-year program which accelerates
prospecting for domestic base metal resources by mining companies. In
addition, Y40,429,000 were expended in basic geological surveys of two gold-
silver mining districts.

Following these regional surveys, detailed geological exploration
projects were conducted in target areas by core drilling, geophysical
surveys, and exploration tunnels. Costs for this work were shared 60
percent by the Government, 20 percent by the mining companies concerned,
and 20 percent by prefectural govermments. In fiscal year 1972, total
expenses were Y935,915,000 of which the Government's subsidy was Y561,549,000.

Loans are available to Japanese metal mining companies who explore ore
deposits abroad and to companies supplying funds for metallic minerals ex~
ploration by other Japanese or foreign companies.

Bauxite, chrome, and the ores of copper, lead, zinc, manganese, uranium,
and nickel are eligible for financial assistance.

Loans may be used '"to cover exploration expenditures and investments
to obtain concessions or options of exploration."

The Agency is limited to loan up to 50 percent of exploration expendi-
tures, but this may be increased to 70 percent in special circumstances.

Interest is charged at no less than 6.5 percent per annum.

Repayment is required within 10 years including a deferment of one year.

Under its Guarantee of Liabilities project for overseas development of
metal mines, the Agency provides funds to banks and other financial institu-
tions for eligible liabilities to develop copper, lead, zinc, manganese,
uranium, bauxite, and chrome ores. The Agency may guarantee up to 80 percent

of individual liabilities for which an annual fee of 0.4 percent is charged.
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United Nations Development Programme
Revolving Fund for Natural Resources Exploration

The Revolving Fund (the Fund) for Natural Resources Exploration was
created by the Governing Council of the United Nations Development
Programme (UNDP) at its twentieth session, 490th meeting in June 1975
(DP/53Rev. 1 and Corr. 1 in Appendix). Established as a trust fund by
the General Assembly and placed in charge of the Secretary~General, the
Fund is administered by the UNDP through a director appointed by the
Governing Council. The Council will govern the Fund for the first 4
years at the end of which the Economic and Social Council will review
the functions, institutional arrangements, and repayment system of the
Fund, and recommend to the General Assembly such changes and improvements
as may be necessary. Funds totalling about $6 million have been con-
tributed to the Fund (Japan about $4.5 million, and the Netherlands $1.5
million), and two projects, one in Bolivia and one in Sudan, have been
approved.

The Fund is to be used in developing countries and will be financed by
voluntary contributions from member nations. Preliminary estimates suggest
that an initial program of about 10 projects, with new projects coming
in at the rate of 15 to 20 per year, could be started if contributions
totalled about $7.7 million in the first 2 years, and increased to about
$18 million in the third and fourth years combined. The program might level
off in 7 or 8 years at about $12 million involving some 20 new projects per
year.

The revolving aspect of the Fund relies on sufficient repayments
(Replenishment Contributions) being received as royalties on production from
successful projects. A royalty of 2 percent of the value of produced commodi-
ties will be assessed for a period of not more than 15 years of active pro-
duction within a period of 30 years, with the total repayment limited to 15
times the original investment by the Fund. Terms may be modified if factors
warrant. Governments requesting projects will be required to assume an
obligation to make Replenishment Contributions to the Fund only for success-
ful projects when the resulting mines come into production, and at rates
based on the value of production, limited in time.

Exploration activities under the Fund will be phased or staged so that
the results of work as it is completed will determine whether or not to
continue with a project, and what future course of action offers the most
promise if work is to continue. Thus, under the pre-feasibility phase,
activities would include the following sequence:

Preliminary activities--evaluating data provided by the applicant
country, and field checking areas proposed for exploration.

Technical reconnaissance~-defining targets for detailed prospecting by
"using photo-geological, geochemical, geophysical, and other techniques."
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Detailed evaluation--"large-scale mapping of the targets, detailed
geochemical and geophysical investigation, trenching, pitting and prospect
drilling to limited depths to outline geological structure in depth, and
as far as possible to obtain information on the order of magnitude of
tonnages and grades of possible ore bodies." Limited beneficiation tests
and preliminary studies of infrastructure, marketing, profitability, etc.,
may be included.

A project could be started in any one of the activities.

If the results of pre-feasibility activities are favorable, feasibility
studies would follow. Such studies normally require large expenditures
which the Fund is unlikely to be able to support in the initial years of
funding as presently envisaged.

The UNDP reports its studies suggest that ''there is a very high
degree of probability that the Fund would reach revolving status (that is
be self-supporting) within a period of less than 25 years."

UNDP forecasts are based on optimistic aspirations for the Fund, and
on favorable factors assumed in the calculations. Critical to the success
of the program are an annual level of funding adequate to support selected
exploration projects, a favorable rate of discovery, lead time of sufficient
duration to complete exploration and development work, and a significant
level of annual revenue from each successful project to sustain future
operations of the Fund. Contributions to the Fund would be its sole
support until royalty income, termed "Replenishment Contributions" by
UNDP, is realized from the successful projects. In the following Discounted
Cash Flow (DCF) analysis, obligations totalling $63 million are shown through
the first seven years of the program. Whether contributions by member nations
in the UN would be forthcoming in sufficient amounts to sustain the program
prior to receipt of Replenishment Contribution is uncertain.

The UNDP suggests that one in ten projects may result in a discovery
and future production. The prefeasibility studies program by GEOBOL may
result in a more favorable discovery rate on subsequent exploration pro-
jects because of a critical screening of prospective project areas, and
the thorough investigations being made of the selected areas.

Assumptions and estimates for discounted cash flow analyses:

1 of 10 projects is a discovery.

Assume a discovery in Year 1.

6 years from discovery to production.

Production value at Year 6 metal prices plus increase of 5 percent per year.
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Table 26 .-~Forecast of UNDP Revolving Fund operations
assuming $30 million annual value of mine
production, and:

A.--Two percent royalty on production

Total
No. of obligations.. Present
Ycars of new for new Expected Value Cumulative
speration projects projects _ royalties Balance @ 10% _ Present Value
(millions $) (millions $)
1 10 6.0 -- -6.00 -6.00 -6.00
2 12, 7.2 - -7.20 -6.55 -12.55
3 13 7.8 - -7.80 -6.45 -18.99
4 15 9.0 - -9.00 -6.76 -25.75
5 17 10.2 - -10.20 -6.97 -32.72
6 18 10.8 - -10.80 -6.71 -39.43
7 20 12.0 0.60 -11.40 -6.44 -45.86
8 20 12.0 1.39 -10.61 -5.45 -51.31
9 20 12.0 2.32 -9.68 -4.,52 -55.83
10 20 12.0 3.47 -8.53 -3.62 -59.44
11 20 12.0 4,89 -7.11 ~2.74 -62.18
12 20 12.0 6.51 -5.49 -1.92 -64.,11
13 20 12.0 8.44 -3.56 -1.13 -65.24
14 20 12.0 10.55 ~-1.45 -0.42 -65.66
15 20 12.0 12.85 0.85 0.22 -65.44
to
43 20 12.0 104.25 92.25 1.68 0.39
B.--Five percent royalty on production
1 10 6.0 -= -6.00 -6.00 ~-6.00
2 12 7.2 - -7.20 -6.55 -12.55
3 13 7.8 -- -7.80 -6.45 -18.99
4 15 9.0 ~-= -9.00 -6.76 -25.75
5 17 10.2 - -10.20 ~6.97 ~32.72
6 18 . 10.8 - -10.80 -6.71 -39.43
7 20 12.0 1,50 -10,50 ~-5,93 -45,35
8 20 12.0 3.47 -8.54 ~-4.38 -49.73
9 20 12.0 5.79 -6.21 ~2.90 -52.63
10 20 12.0 8.68 -3.32 ~-1.41 -54.04
11 20 12.0 12.22 0.22 0.08 -53.95
12 20 12.0 16,27 4,27 1.50 -52.46
13 20 12.0 21.11 9.11 2.90 -49,56
14 20 12.0 26.38 14.38 4.17 -45.39
15 20 12.0 32.13 20.13 5.30 ~40.09
to
21 20 12,0 78.70 66,70 9.91 9.51



Number of new projects and obligations per year based on UNDP Revolving
Fund estimates.

Royalty period limited to 15 years of active production within a period
of 30 years. Assume continuous production in first 15 years of operation
for these analyses.

Discounted cash flow @ 10 percent.

The present value of a sum of money expresses the greater economic
value attached to earlier payoffs or disbursements in relation to later
transactions. The present value can be represented by the formula:

PV = Qt/(1 + r)t,

where PV is the present value in period 0 of a sum of money Q  received in
period t at an interest rate r. The analysis can be extended to include
cash flows over several (n) periods by representing the present value as

o ~t
PV =% Qt(l +r)
t=0

The periods of time needed for the UNDP Revolving Fuund to reach a
revolving status are projected to be 15 and 11 years, respectively,
depending upon whether a 2 percent or 5 percent royalty on production is
required. These projections are based on data and estimates considered
by the UNDP and on other assumptions and variables including the annual
value of mine production, royalty rate, amount of annual obligations to
new projects, years to reach production, and the discovery rate. The
years required to reach a revolving status and to repay cumulative
obligations are estimated to be as follows:

Years from start

Value of annual of program until Years until
Royalty on mine production, annual royalties cumulative
value of mine in millions of exceed $12 million obligations
production dollars annual obligations are liquidated
2 percent 30 15 43
5 percent 30 11 21

Lead time, the period of time between discovery and production, when
all studies, development, and operating facilities are undertaken and
completed, determines how soon royalty income may be expected. Small
deposits usually can be developed and made productive in less time than is
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required to bring large deposits on stream, but the level of output is
proportionately less, and the amount of royalty would be smaller than is
expected from a large deposit,

It is unlikely that annual production from an individual mine which
may receive exploration assistance from the proposed Mineral Exploration
Fund in Bolivia would reach the $30 million level shown in the analyses
of the UNDP Revolving Fund program. Large operations, such as open pit,
porphyry copper mines, probably are considered to be the principal source
of royalties for the UNDP proyram if the projected income level is to be
realized. Presently known deposits in Bolivia are not of the size likely to
yield a similar level of income.

United States

Mineral exploration loan programs

The United States Government has been involved in mineral resource
exploration programs for four principal purposes:

1. To find deposits of specific commodities during periods of emergency
when industry has to concentrate on production activities and has little time,
funds, or personnel available for exploration;

2. To enlarge the domestic mineral resource base in the light of future
needs for economic growth and security;

3. To obtain data on which to appraise the Nation's mineral resources;
and

4. To encourage minerals exploration by private industry.

Since 1950, the Department of the Interior has provided three successive
programs of financial assistance to private industry to stimulate exploration
for domestic mineral reserves. These were the Defense Minerals Administration
(DMA), 1950-1951, and the Defense Minerals Exploration Administration (DMEA),
1951-1958, programs, both authorized under the Defense Production Act (DPA) of
1950, as amended, and the Office of Minerals Exploration (OME) authorized by the
Congress under Public Law 85-701, August 21, 1958 (copy in Appendix together
with Regulations--Title 30). OME operated as an agency in the Department of
the Interior until the program was transferred to the U.S. Geological Survey
effective July 1, 1965. Each of these programs provided loan funds to approved
applicants for work on mineral exploration projects.

The value of reserves of recoverable minerals discovered to date on 453
of 1,369 exploration projects is estimated to be $1.2 billion. This new
mineral wealth eventually will be tapped to help meet future emergencies and
the Nation's expanding demand for minerals., It provides a domestic supply
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of minerals which otherwise would have to be obtained from foreign sources.
The Government's financial contribution will be recovered in part, either
directly from royalties on production, or indirectly in taxes and other
benefits.

Loans to explore deposits of 36 eligible minerals are offered by OME
on a participating contractual basis to private industry. At present, 27
mineral commodities important to the economy except lead, zinc, and tungsten
are eligible for Govermment participation in 50 percent of the allowable
costs of exploration. In addition, gold, silver, the platinum group metals,
mercury, antimony, bismuth, rutile, tantalum, and tin are eligible for 75
percent Government participation. Combinations of minerals from the two
groups are eligible for Government assistance of 62 1/2 percent of the
allowable costs.,

Assistance is not available to finance prospecting ventures or to
develop properties for mining. Government participation in a single
contract may not exceed $250,000.

Repayment to the Government of Federal funds expended on an exploration
contract plus simple interest is made through a royalty of five percent of
the gross proceeds from any production sold from the property from the date
of the contract. If within 6 mouths of final reporting and accounting on a
contract the Government decides to issue a certificate of possible production,
the period of royalty obligation continues to not less than 10 years or more
than 25 years from the date of the contract, or until the Government contri-
bution is fully repaid with interest, whichever occurs first. If a certification
is not issued, the operator is advised that there is no further obligation for
royalty payments.

Simple interest accrues on Federal funds as they are made available. The
rate of interest is not less than the Department of the Interior would be
required to pay if it borrowed from the Treasury, plus a two percent interest
charge in lieu of the actual cost of administering the contract.

The decision on whether to approve or deny an application is based on
the report from the field office, the soundness of the applicant's proposal,
and various qualifying criteria. A contract prepared for approved applica-
tions clearly specifies the work to be done by the operator or by a contractor
chosen by the operator, the allowable costs of various items of work, the
total allowable cost of the project, and the Government's share of the cost.
Copies of cost estimate forms and a sample contract are included in the Appendix.

During the course of contract work, the operator submits to the Government
periodic, usually monthly, reports describing the work accomplished and vouchers
for expenses incurred. Reimbursement is made by the Government for approved
work completed in the previous month or operating period. Field personnel
periodically examine properties where contract work is underway. Contracts may
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be amended if changes are judged advantageous to the Government. At the
conclusion of the exploration project, OME field personnel prepare a
technical report on the results of the work. If no discovery is made,

the contract is terminated, and no further obligation remains for re-
payment of Government funds expended. If, however, a discovery is certified
by the Government and the operator or successor producer sells ore produced
from the property, the loan and accrued interest are repaid through royalty
(5 percent) on production according to terms of the contract. OME personnel
continue to monitor certified projects until the Government's contract
expenditures and interest are repaid or until the repayment period has
expired, whichever occurs first.

The DMEA program offered assistance to all approved applicants whether
individuals, partnerships, small companies, or large companies. 1Its
success in discovering significant ore reserves was due, in substantial part,
to the broad base of participation. In contrast, the OME program limits
participation to the small operators who are unable to obtain financial help
from commercial sources on reasonable terms. Its modest record of mineral
discoveries over a span of years more than twice the duration of the DMEA
program is attributed in large part to the restriction on participation.

The Government could not solicit applications for assistance to explore
promising mineral properties under either the DMEA or the OME programs. The
initiative for submitting applications for assistance was, and is, the
responsibility of the private sector. Changes in proposed exploration
projects could be suggested to the applicant if economies could be made in
operation, or if targets could be explored more effectively.

The repayment record of the DMEA program shows that 97 of the 399
contracts certified as successes repaid their loans in full within periods
ranging from a few months to over 15 years, and averaged five years from
date of contract. Repayments, based on a royalty of five percent on
production, totalled $5.5 million from mine production valued at $110 million.
About 35 percent of the DMEA projects were certified as successes, and about
25 percent of these fully repaid their loans to the Government. These repay-
ments constituted 80 percent of the total amount received in royalties from
all contracts.

One quarter of the OME contracts have been certified as successes, and
only about 9 percent of the total Government expenditures for project work
has been repaid through royalties on production. The limited success of the
OME program is attributed in part to the fact that the large mine operators
are not eligible to participate whereas all operators, large and small,
participated in the DMEA program.

The following statistical summary of the DMEA and OME programs illustrates
that neither program was self-supporting (that is, neither program derived
royalties from production equal to expenditures), but the recoverable value of
ore discoveries made under each program far exceeded the total cost to the
Government for contract expenditures, technical and administrative expenses.
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Table 27 .--Statistical summary of DMEA and OME programs through June 30, 1975

Years in force

No. of applications

No. of contracts

No. of certified discoveries

Contract disbursements by the Government

Technical and administrative expenses
to the Government

Average annual costs to the Government,
exclusive of interest

Write-offs (losses to the Government on
contracts permanently closed)

Royalties on production paid to
the Government

Loans repaid in full

Estimated recoverable value of
ore discoveries

Ratio of applications to contracts

Ratio of applications to certified
discoveries

Ratio of contracts to certified
discoveries

Ratio of certified discoveries to
loans repaid in full

Ratio of applications to loans
repaid in full

Ratio of contracts to loans
repaid in full
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DMEA
8
3,888
1,159
399

$23.3 million

$8.4 million

$4.0 million

$14.9 million

$7.1 million

97

$1 billion

3.3 to 1

9.7 to 1

2.9 to 1

4.1 to 1

40 to 1

11.9 to 1

OME
17
944
210
54

$4.8 million

$4.1 million

$0.52 million

$2.1 million

$0.43 million

6

$170 million

4.4 to 1

17.4 to 1

3.9 to 1

9 to 1'

157 to 1

35 to 1



Uranium program

The United States uranium exploration and development program in the
period 1947-1962 was the largest mineral development endeavor ever under-
taken in the history of the world's mineral industry. Under the Atomic
Energy Act of 1946, the Atomic Energy Commission (AEC), now a part of
the Energy Research and Development Administration, offered the following
incentives:

1. Guaranteed minimum price for certain high grade uranium ore for
10 years.

2. Bonus of $10,000 for delivery of premium grade uranium ore from
deposits not previously worked for uranium.

3. Guaranteed minimum prices for certain uranium-bearing ores, and
vanadium associated with uranium ores.

4. Haulage and development allowances for uranium ore producers.

5. Bonus payments for initial and certain other production of
uranium ores to assist in developing new sources.

6. Provided for access to lands for uranium mining purposes which
otherwise were not open to mineral location, and issuance of leases for
mining uranium deposits on certain lands.

7. Supported inclusion of uranium and vanadium on the list of
minerals eligible for Government financial assistance in the program of
the Defense Minerals Exploration Administration (DMEA).

8. Establishment of ore-buying stations in new uranium-producing areas.

9. Supported a broad program of geological studies and uranium explora-
tion conducted by its own staff and by the U.S. Geological Survey. For
example, the AEC and the USGS drilled a total of 5,575,000 feet of drill
holes in the Western States in the period 1948-1956.

The AEC program increased uranium ore reserves from 1 million tons to
86 million tons in 11 years. It increased annual uranium ore production to
8 million tons in 1960 from 50,000 tons in 1948, and enabled the uranium
industry to fulfill supply requirements for strategic purposes by 1958. Also,
it provided a basis for industry to gear up for civilian nuclear power needs
beginning in the early 1960's.

Access roads programs

The United States Government in the early 1950's shared in the costs of
constructing access roads to mineral deposits under financial assistance
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programs to encourage mineral exploration authorized by the Defense
Production Act of 1950. Usually an access road for exploration was
considered a part of the exploration project and its expense was
included in the total cost of the project work.

Also, during the 1950's, mine access road construction allowances
were added as premiums to the Government's payments to producers of
uranium ore.

COMMENTS

The thirteen programs herein reviewed offer assistance for improving
infrastructure facilities, training for prospectors, exploration incen-
tives, and opportunities for development and production.

There is a need for access roads to mineral properties or mineralized
districts in Bolivia. Whether access road construction should be included
as an item in the proposed Minerals Exploration Fund has not been discussed
with Ministry officials. Resolution of the question depends basically on
the decision on the priority of claims on available funds.

Road and airport construction programs in Canada call for Federal
contributions toward construction and dedication to public use of all
facilities completed with first priority given to use for mineral resource
developnent.

The expense of building access roads for mineral development in the
United States was included as part of the exploration project for which
Federal funds were expended on exploration. Federal funds used for road
building, therefore, were repayable through royalties on mineral production.

A minerals exploration program in Bolivia should include assistance
to the prospector. The several programs offering aid to prospectors in
Canada could serve as models on which to draft applicable assistance in
Bolivia. Technical resources available in GEOBOL, the University, and the
mining sector could be utilized for training purposes at selected sites
such as in La Paz, Oruro, Potosi, and Cochabamba. The portion of the Fund
dedicated to prospector training probably should be limited to a fixed
percentage, perhaps 5 percent of available funds.

Exploration programs on mineral deposits using government funds
entirely have been conducted in the United States (uranium exploration)
and Canada (SOQUEM). COMIBOL also uses public sector funds in its explora-
tion program although COMIBOL is a corporate entity as is SOQUEM.

The majority of the minerals exploration loan programs provide for
joint ventures with the private sector, and all include some provision for
repayment of government funds expended on exploration with terms for repayment
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varying among programs. Some require repayment within a specified period
of time, others require repayment of government funds expended on the basis
of a royalty on production plus interest. The latter approach to repayment
may offer greater incentive for exploration in the small and medium mining
subsectors. Loans to COMIBOL should be considered as commercial loans re-
repayable on a predetermined schedule with interest, regardless of the
success or failure of the project undertaken.

Under a "repay only if successful" type of loan program, the successes
will not support the entire loan program. This is evident from the records
of the United States' DMEA rrogram which is considered to have been
successful in discovering significant reserves of ore, but royalties from
the successful projects were not intended to repay to the Government its
contributions to the unsuccessful as well as the successful projects.
Approximately one third of the total disbursements by the Government to
exploration projects will be repaid by the time period of royalty on the
few remaining 'open' contracts terminate in 1989. SOQUEM forecasts a more
favorable return to the taxpayer because as a corporate entity, it has
certain operating privileges which were not available to the DMEA program.

A continuing royalty payment obligation could be established whereby
a successful project would be required to continue paying royalty for a
specified period of time (say 25 or 30 years from date of contract) even
beyond the point of having repaid its own loan. This type of repayment
plan may yield funds in addition to the amount expended on successful
projects, but the likelihood is remote that the return would equal or
exceed the amount originally invested in the successful and unsuccessful
projects.

The terms of a repayment plan that would virtually assure full
return of the funds expended on successful and unsuccessful projects
would be disincentives rather than incentives for exploration. Royalty
rates or payment schedules would have to be so high or demanding as to
dissuade prospective borrowers from participating in the program.

RECOMMENDED EXPLORATION PLAN FOR BOLIVIA

The exploration plan described in the following pages was prepared
in accordance with the objectives of P.I.P. NO. BOL-1, namely, to consider
means by which exploration (in Bolivia) could be stimulated and expanded,
and with Bolivian officials, to formulate a general plan and recommendations
for implementing the Fund (exploration program). The general idea of the
plan was presented in brief form in earlier drafts of this study which
were sent to Bolivian officials on October 31, 1975, and November 30, 1976.
Correspondence and discussions and conferences in La Paz, Bolivia, and
Reston, Virginia, in the period from July 1975 to February 1977, added to
the information and ideas which were incorporated in the earlier drafts.
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The principal goal of the plan is to hasten the discovery and
development of Bolivian mineral resources so that production may be
reached as quickly as possible. It is assumed that the results of
regional geological investigations will be available so that funds and
personnel can be directed to exploring favorable targets within the
general framework of known geological features. The general geologic
setting of proposed exploration targets outside previously studied
areas should be determined while specific deposits are being investigated.

Costs and personnel requirements are estimated for the essential work
needed to conduct the exploration project. Taxes and additional expenses
required for services mandated by law must be added in accordance with
prevailing regulations.

National Minerals Exploration Fund

A practical 'rock-in-the-box' incentive program is recommended to
further promote the discovery and development of Bolivia's mineral
resources. This program must encourage or enlist the interests, skills
and resources of prospectors, geologists, mining engineers, metallurgists,
and mining enterprises in the private and public sector, and interest risk
capital in the opportunity for profitable investments in Bolivian mining.

Accordingly, a National Fund for Minerals Exploration (the Fund)
should be established and authorized to:

* Conduct training courses for prospectors, and offer grants to
qualified individuals to prospect for mineral deposits in designated
areas.

* Furnish technical assistance, including personnel and equipment, or
augment existing technical and operating services for assessing
the mineral potential of selected areas or properties.

* Offer loans to qualified applicants in the Medium Mining subsector
to explore potentially significant mineral deposits.

* Conduct exploration projects in the Small Mining subsector under
special arrangements with mine owmers.

* Offer commercial type loans to COMIBOL to explore geologic targets in
COMIBOL properties.

Funds shall be allocated for these endeavors in the following approximate
percentages of the total amount available:
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Percent

Aid to prospectors 5
Technical assistance 15
Loans to enterprises in the Medium

Mining subsector 50
Finance exploration in the Small Mining subsector 15
Loans to COMIBOL 15

The Ministry of Mining and Metallurgy would have overall responsi-
bility for establishing and operating the Fund. Authority would be
delegated to its agencies and organizations for managerial, financial,
and technical services. Outside organizations would be engaged for
services not available within the Government.

The Ministry would have prime responsibility to obtain capital for
establishing the Fund, and for supporting subsequent operations., Sources
for capital would include the National Treasury and foreign governments
and organizations. Once financing is arranged, the Fund would be operated
mainly as an exploration loan organization offering financial assistance to
the Large and Medium Mining subsectors; as a joint venture operation offering
financial, technical, and exploration assistance to the Small Mining subsector;
and as a training and technical assistance program for prospectors and small
mine owners and operators.

A reasonable operating budget for the Fund in the first several years
would be about $2.5 million annually, of which field operations would
require about $2 million. The controlling factor on size of operation would
be the availability of technical personnel--geologists and mining engineers-—-
for field investigations. Ideally, one geologist and one mining engineer
would constitute a field team. A team would make the initial field examination
of a property being considered for financial assistance by the Fund, recommend
to approve or deny an application for assistance, and conduct the technical
services provided by the Fund on projects approved to receive financial and/or
technical assistance. One team with necessary supporting personnel should be
able to provide technical services to ten operating projects per year, and
make inspections and reports on properties examined but not approved for
assistance.

When the Fund has reached full operating status, administrative and
indirect operating costs should level off at about 25 percent of the total
cost of operations. Expenses may exceed this level in the first year or
two because of start-up expenses and equipment and supply acquisitions,
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The organizational line of authority for the Fund would be as

follows:

Ministry of Mining and Metallurgy

Minerals Exploration Fund

Board of Directors (6)

Ministry of Min. & Met. (2)
BAMIN (1)
COMIBOL (1)

Assoc. Medium Miners (1)
Nat. Chamber of Mining (1)

General Manager

I

Technical and administrative staff

This organization would be designed to provide the following

services to the entities shown:

Type of

assistance Prospectors'training
courses, technical
assistance.

Opérators Prospectors, small

mine owners.

Joint venture
exploration
projects and
technical assistance

Exploration
loans

Operators in Operators in the
the Small Medium and Large
Mining subsector Mining subsector
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Representative duties or activities of the entities shown on the
preceeding organization chart would be as follows:

Ministry of Mining and Metallurgy-

Appoint members to the Board of Directors
Set policy guidelines for the Fund
Arrange for capital to establish and operate the Fund.

Board of Directors:

Select General Manager

Establish rules and regulations to operate the Fund

Establish guidelines for training prospectors and providing
technical assistance

Establish criteria for considering loan applications

Establish limitation on amount of participation by the Fund in
a single exploration contract

Establish royalty or repayment plan

Approve or deny loan applications recommended to the Board by the
General Manager.

General Manager:

Select personnel for Technical and Administrative staff.

Prepare capital and operating budget each year

Appoint a committee in the Technical and Administrative staff to
review loan applications. This committee would be designated the
Review Committee and the General Manager would serve as Chairman.

Direct that field examinations be made of properties described in
applications referred by the Review Committee, and considered to
merit investigation on the basis of geologic information.

Refer applications recommended for approval by the Technical and
Administrative staff to the Board of Directors for final approval
for exploration contract.

Supervise preparation of exploration contracts, project operations,
and administrative activities on behalf of the Fund.

Technical and administrative staff:

Prepare loan application and contract forms and other documents needed
to operate the program.

The Review Committee will review all loan applications, return incomplete
applications for further information, and refer complete and accepted
applications to the General Manager.
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Assemble Field Teams, each to include a mining or economic geologist
and a mining engineer.

Field Teams will:

Conduct field examinations of properties described in each applica-
tion accepted and referred for further proces81ng by the General

Manager t'
Prepare reports on results of field examinations with recommendations
to approve or deny each application. N

Conduct interim inspections of each exploration project, usually on
a monthly basis, to examine geologic findings from work done, to
check on work completed under terms of the contract, and to
determine if a change in work plan is needed.

Review and approve or deny payment of vouchers submitted for project
work completed since date of the previous voucher.

Recommend and draft amendments to contracts.

Conduct final examination of project upon completion of exploration
project.

In cooperation with the entire technical and administrative staff,
prepare final reports on completed projects.

Fiscal and budget personnel will disburse payments on approved vouchers,
collect and account for royalty payments received, and maintain all
financial records.

Designated staff members will maintain personnel records and recommend
to the General Manager necessary personnel actions.

Aid to prospectors

The Fund shall conduct introductory training courses for prospectors in
cities or towns such as La Paz, Oruro, Potosi, Cochabamba, and others which
are in or near mining districts or regions. A general course in rock and
mineral identification, general geology, prospecting, and exploration will be
offered to interested persons who are uninformed on these subjects. Some
instruction on mining methods may be offered, too, depending upon availability
of instructors and funds. A successor course offering more detailed instruction
in practical prospecting methods will be available to those desiring a working
knowledge of prospecting. A nominal fee may be charged to enrollees for these
courses to help offset costs. The Fund will cover additional costs up to the
level established for this activity. At the level of operations suggested for
the Fund, aid to prospectors would range between $100,000 and $125,000 annually.
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Details on duration, daily sehedule of class instruction and related
matters will be formulated to suit the circumstances in each locality.

The courses will be given at two-week intervals during seasons most
convenient to the public. Facilities of schools, local public meeting
halls, or Government facilities will be used. The number of students and
instructors per class will depend upon the space, equipment, and training
personnel available. Nominally, 25 to 35 students with one supervisor and
2 or 3 technical instructors will comprise one class. Each 10-day course
will include daily morning and afternoon 3-hour sessions.

Instructors for these courses shall be detailed from available
technical organizations, companies or associations who have professional
geological or engineering staffs.

The basic educational materials are rock and mineral samples. Individual
sets, each containing samples of rocks and minerals commonly found in mining
districts in Bolivia, should be available for training in general identifica-
tion and classification of rocks and minerals,.

Also, the Fund shall consider offering practical training to prospectors
in the field. Such training could include field demonstrations of prospecting
techniques and methods or grubstake grants to experienced prospectors with
bonuses offered for specific investigations in promising areas,

Technical assistance

The Fund should assist GEOBOL's Small Mines and Mineral Resources
Inventory unit in its prefeasibility studies project. In helping to meet
the objectives of this program--providing technical assistance to the Small
Mining subsector, and conducting preliminary geological studies on selected
deposits--the Fund would benefit because such work would improve chances for
selecting the more promising exploration targets for later consideration by
the Fund, and help reduce the risk in exploration.

Participation by the Fund in the prefeasibility project should be
governed by provisions similar to those in Article III, Part B of the
Project Agreement between the World Bank and BISA, Credit No. 455 BO,
January 18, 1974, mentioned previously. One important departure from
these provisions could occur if GEOBOL technical personnel were unavailable
to undertake certain investigations. Professional personnel from the Technical
and Administrative staff of the Fund could be utilized in these instances.

About 15 percent has been suggested as a reasonable share of the Fund's
annual budget for technical services. This would provide from $300,000 to
$375,000 each year for a service which would help support the overall goal
of the Fund.
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Loans to enterprises in the Medium Mining subsector

The plan of operations proposed for the Fund in this subsector
is virtually the same as the U.S. Geological Survey's Office of
Minerals Exploration (OME) program which is described earlier in this
report. Regulations, sample contracts, and cost estimate forms for the
OME program are included in Appendix F to this report.

The sequence of actions and decisions from receipt of an applicant's
request for exploration assistance to execution of a contract for explora-
tion work, and the responsibilities and actions of the Operator and of
the Fund from start to completion of an exploration contract are shown
in figures 7 and 8.

As stated previously in this report, the Board of Directors will
be responsible for establishing criteria for considering loan applications,
deciding on the extent of participation by the Fund in a single explora-
tion contract, and establishing a royalty or repayment plan.

Any individual or company operating in the Medium Mining subsector
should be eligible for consideration for an exploration loan. All nonfuel
metallic and nonmetallic mineral deposits should be eligible for assistance.
The extent of aid offered can be established by stating a percentage of
assistance for individual commodities--thus, exploration for tin may be
eligible for assistance amounting to 50 or 75 percent of allowable costs,
and exploration for sulfur may be eligible for 35 percent assistance.

The aid offered may be more liberal for commodities expected to yield
greater production and income, and not as liberal for commodities with
less promise of significant economic return.

The extent of Fund participation in a single exploration contract
depends upon the total funds available to the Fund, and the number of
projects that the staff can manage. For example, an annual exploration
budget of $2 million probably could support 10 operating projects. The
staff also would have to conduct the initial examinations and prepare
reports need on all applications received and accepted during the year.
Successive contracts on the same property should be permitted if the
limitation on funds for a single contract precludes completion of an
extensive exploration project. The amount obligated per contract should
be determined by the estimated total cost of the work needed to complete the
proposed exploration project. For example, a contract for 500 meters of
diamond drilling may require $50,000, of which the Fund's share, based on
percentage assistance offered, may be $35,000. Another contract for 1,000
meters may require an obligation of $70,000 by the Fund. Within a period
of several years, the Fund would be assisting a number of projects, none
with obligated funds exceeding the ceiling established for Fund participation
in single contracts, and possibly no two contracts obligating the same amount
of money.
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Figure 7 .--Flow chart of actions from application
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Figure 8 .--Flow chart of actions from start to completion
of an exploration contract.
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The review of exploration programs in other countries in this
report disclosed a number of repayment plans. These included full
repayment of loans by installments or in a lump sum regardless of
production; royalty on production for a stated period of years; and
royalty on production for an unlimited number of years. Proposals
have been considered to change one of these plans to require royalty
on production until the loan plus an extra percentage (35 to 200
percent) is repaid. Whether any one or a combination of these plans
is in the best interests of the Fund has to be decided by the Board of
Directors. The plan adopted should not be a disincentive to exploration.
The rate of repayment, the period of time for payments, an the interest
charged will be critical to this decision. Royalty payments should be
applied first to pay accrued interest and the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>