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MEMORANDUM FOR THE DEVELOPMENT LOAN COMMITTEE 

SUBJECT: Brazil - Mineral and Water Resources Program
 

Attached for your review are the recommendations for
 
authorization of a loan in an amount not to exceed $9,200,000 
to the Government of Brazil to assist in financing (1) surveys 
of mineral and water resources by the National Department of 
Mineral Production (DNPM) and the National Department of Water 
and Energy (DNAE), (2) technical assistance to the DNPM and 
DNAE, and (3) equipment for the DNPM and DNAE ("Program"). 

This loan proposal is scheduled for consideration by
 
the Development Loan Staff Committee at a meeting on Thursday,
 
May 11, 1967.
 

Rachel C. Rogers
 
Assistant Secretary
 
Development Loan Committee 

Attachments: 
Summary and Recommendations 
Project Analysis 
ANNEXES I-III 
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Iay 5, 1967 

BRAZIL - MINERAL AND WATER RESOURCES PROGRAM 

SUMMARY AND RECOMMENDATIONS 

1. APPLICANT: The applicant is the Ministry of Mines and 
Energy on behalf of its two departments, the Departamento 

Nacional da Producao Mineral (DNPM) and the D,2partamento 
Nacional de Aguas e Energia (DNAE). The GOB will be the 
borrower.
 

2. AMOUNT: Not to exceed 18,1400,ooc to cover the foreign 
exchange costs of commodities and services of U.S.
 

source and origin, including the services of U.S. technicians,
 

GOB participant training in the U.S.A. and procurement of
 

scientific equipment from the U.S.A., and to cover the local
 

currency costs of locally manufactured equipment, special 
contractual services for aerial photography, helicopter
 

services, base map compilation. 

3. TOTAL COST: The total cost of the proposed program is 

$20,167,000 including GOB direct funding of cruzeiros
 

for salaries, operational costs, installations, maintenance,
 
etc. GOB direct funding will be provided from federal
 

revenues. The relative contributions to financing the
 

project are as follows:
 

*The cost is estimated to be.$8,36,000, but the loan
 
amount has been rounded to $8,4oo,000.
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5. 	 BACKGROUND: Cooperative program between the GOB and USGS for the 
study of Brazil's mineral resources date from 1940, and in the 

field of hydrology from 1962. Heretofore, technical assistance in
 

these sectors has been extended on a grant basis. It is proposed
 
herein that beginning July 1, 1967 such assistance be continued but
 
on the basis of a loan from A.I.D. to the GOB.
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6. 	 PURPOSE: The purpose of the proposed loan is to assist the 
Brazilian government 1) in the strengthening of the I)NPM and
 

DNAE as agencies carrying out programs of natural resource evciua::o4,
 
planning and regulation, and 2) in implementing certain projects of
 
mineral and water resource evaluation and data collection.
 

7. 	 VITD.S OF aHE NSSION: The Mission recommends approval of the 
loan.
 

8. 	 COUNTRY CLEARANICE: COCAP has concurred in the loan recucst. 

9. 	 OTTiFRB, WORLD 1,NAT.CING: The Export-Import Dank, the inter-
American Development Bank and the Internati onal D-m. i'or keconstruction 

and D,evelopm4ent are not interested in financing this i-ogrnm. 

10. REC0N WhDATIOLS: It is recom:ended that a loan not to excecd 
YO' Q0,00'), to the Government of Brazil. b,-- authorized subject to
 

the following terms and conditions:
 

(a) Lorrow.er sh11 repay the l.oan to A.!.D. within forty years
from the :1.rs t disbtirsenen t under" the 1 oan, iluin a ucc 

-oeroid of not to excueed ten years. 	 orwersall pay to 
A.i.D. ;in United States dollars on i.-i;e disbursed bala-.o., 
the 'loan interest at the rate of one () neircent rer annu
during the grace period and two and one half' (2-,/2) 

ercent *;>2r annum thereafter. 

(b) As conditions precedent to the first disbursement of the loan 
Borrower shall submit to AID for approval: 

1) 	a detai2ed breakdown of the financial contribution which 
Borrower shall make to the Program; and 

(2) 	 a detailed work plan for the Program for the first year of 
operation. 

(c) 	 Borrower shall us(- for the Program, in lieu of any United States 
Dollars that would otheinqise be disbursed under the loan to 
finance the Brazilian currency costs of this Progrcm any 
currencies that may become available to Borrower after the 
date of the loan agreement in connection with asstanc 
(other than the loan) provided br the United States of America 
to Borrower, provided that currencies may be used i'or suc 
purpose.
 

Project Committee: 	 Loan Officer: CSBeL, USAID/azil 
Engineers : MIvite, ADavI's, USAiD/Brazi 
Lawyers JHeller, UTAID/Brazil; DCanmeron, AID/W 

Drafting Officers: 	MWhite, ADavis, ,ThBillig, CSBell 
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-MINERAL AND WATER RESOURCES 
PROGRAM BUDGET
 
(In Thousands)
 

1. 	AID Dollar Disbursements FY FY FY FZ FY 
LOA 1968 1969 1970 1971 1972 TOTALS 

U.S. technicians under PASA* 570 624 388 260 39 
 1,881.
 
(72.5 man years) 
 (22) (24) (15) (10) (1.5)
 

m.y. m.y. m.y. m.y. m.y.
 

International travel &
 
transp. of HIHE, U.S.
 
technicians 113 110 75 45 10 
 353
 

USGS and US1M Tech/Admin. 
Support (Lab services, 
report/map prep. 
publication, TDY spec.) 188 207 122 97 18 637 

Particinant Training in the 220 354 275 211 69 1,129 
USA (Tn-service & academic) 
includes per diem and 
international tvl, tuition, 
books, other costs. 

(onths) (308) (487) (385) (162) (64) 
m.m. m.m. m.M. m.M. m.m. 

Cor-r.od"ieLcs (Specialized, 717 502 500 215 86 2,020 
scienuific "or field & 
laboratory operations) 

Sub-Totals: 1,808 1,797 1,360 828 222 6,015 

2. Cruzeiro Costs in Dollar 

10A1v.ThAN 

Coa..ditics (local procure- 390 325 255 100 1j 070 
mert for field vehicles, 

field equipilent, lab. 
equinlment & supplies in 
support of operations) 

Other Costs (contract 
 421 400 400 1,221 
services for aerial 
photography, helicopter 
ser ices, base mao 
compilation & reproduct­
ion services, etc. 

Sub- Totals 	 811 725 655 100 2, 2)! 
Total Loan Punding: 1,808 2,608 2,o85 1,483 322 8,3o6*Under the PASA, AID will reimburse the Department of Interior in dollars for full 

personnel costs including allowances. 
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MIrNERAL AND"WATER RESOURCES
 

PROGA!' BUDGET
 
(In Thousands)
 

(Continued) FY 1y ly Py 
1968 1969 1970 1971 l)72 TY:-2kTS 

3. GOB Direct Funding 
(Cruzeiro costs in dollar
 
equiv.)
 

Salaries, Personnel Benefits, 
etc. 1,341 1,2432 1,,054 1,033 627 , .7 

All other expenses for field, 2, 218 1, 442 1,056 1,031 627 Z51,509 

office, & 1aboratory 
operations_ 

Total GOB Direct Funding •3,5". 9 2,874 2,11o 2,064 1,254 .L Jy 

Total Program Flinding 22, 167 
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AID-DLC/P-553 
SECTION I - PLACE OF THE LOAN IN TE PROGRAM May 5, 1967 

A. Role in the A.I.D. Program 

In the fall of 1965, when the annual "Country Assistance Program," 
document was submitted by USAID/Brazil, the Mission proposed to continue 
grant technical assistance in the mineral and water resources area for 
several additional years. In the Washington program review which followed, 
it was decided that because of decreasing fund availabilities, some 
technical assistance activities world have to be curtailed, discontinued 
Cr shifted to loan financing. The natural resource area, which offers 
promise of increased Brazilian export earnings, was deemed to be 
appropriate for loan financing. The USAID then informed the Brazilian
 
Government that beyond July 1, 1967, assistance for natural resources
 
could not be continued on a grant basis but that a loan proposal would
 
be given consideration. The Government formally requested loan
 
assistance in the fall of 1966 and a program for mineral and water
 
surveys, technical assistance and equipment procurement was drawn up in
 
consultation with the USAID.
 

...1..and the GOB believe that the technical assistance projects in
 
minerals resource surveys and hydrologic data collection should run 
for periods ranging from two to five years dependir.g on the specific
 
fields. 
 It is the judgment of both that to assure that technical and
 
administrative capabilities of the Brazilian governmentaL institlftiGns
 
to be assisted (the Departamento Nacional de Producao Mineral 

DNPM -- and the Departamento Nacional de Aguas e Energia -- DNAE -­
of the Ministry of Mines and Energy) are adequate to carry out their 
programs effectively, without further external help, programs of such
 
a duration are required. During the course of the technical
 
assistance effort, important natural resource surveys and hydrologic
data collection programs will be carried out by Brazilian Government 
technicians with the advice and assistance of U.S. Geological Survey

personnel. These assignments will provide the occasion for
 
professional advice and on-the-Job training by the U.S. advisers, in
 
proper survey techniques, survey planning, and program administration.
 
In addition, the scientific and administrative capabilities of the
 
Brazilian agencies will be strengthened and broadened by participant
 
training in the United States.
 

The USGS has been selected by the Brazilian Government as the
 
organization best qualified to assist the DNM and DNAE establish
 
themselves as agencies capable of carrying out nation-wide programs
 
of mineral evaluation and hydrologic data collection. Essentially,

the two departments will be carrying out activities paralleling

those of the USGS in the United States. Private cLturactors 

L.'ICIASSIFIED 
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for this reason were not deemed suitable to provide the necessary

technical assistance to these aspects of the program. However, after 
projects have been clearly delineated so that necessary consultant
 
services can be described in specific terms, such services will be
 
obtained from private sources. A.IDo grant-financing of USGS advisers

is scheduled to terminate on June 30, 1967. If te A.1°Do loan funds
 
can be made available by that time, the services 
of USGS advisers
 
now in Brazil will be available -to carry out the Mineral and Water
 
Resources Survey Program.
 

Throug,h F. 6A.9 .D.. and predecessor agencies invested approximately
$5.7 million of grunt, technical assistance funds in the Brazilian 
natural resource area. The grant activity "National inerals Survey

and Geological Train:ing" (512-11-120-252.2) w,,ill be continued under
 
the proposed loan as the 
 "Baliia Project" (DI2M-l); the "Hydrological

Data Collection and Analysis" grant activity (512-11-120-252.3) will
 
become the "Hydrologic Dta Collection" project (DNSA-1) 
 under the
 
loan; and the ":.:pI oration of Ground Water Resources for improved
 
Land Use" gr.nt activity (512-11-120-252.1) will continue as the
 
"Ground Vater ]rhoject" (DNP1,M-5) under the loan. The DITP4 "Central
 
Bra.-.il Project" (D'Y.:-2), "Tung,sten Project" (DNP'4-3), "Phosphate
 
Project" (D1,.ih-4) and the DWA:E "Potogrammetric Service" (DNAE-2) 
and "Comb ned Ta,'riffs-, Licerses, Statistical and Administrative 
ervices" (DNAE-) projects represent nei. areas of AoI.Do assistance. 

In a -ecent evaluation of the AID/Brazil Natural Resources Survey
Program, an AID Evluation Team headed by C.Tyler Wood has noted that 
"the USG has so'se remarkable achievements to its credit in Brazil. 
f1irst, US( Irooois s played an impo-rtant part in the discovery of 
large de,)o,"!ts of iron ore, manganese, and other minerals in Brazil. 
The acti vi , s :eading to these accomplishments were started during
World War II, when the U.S. needed access in the Western Hemisphere 
uco adeclua; uplies of critical materials. These discoveries have 
added signifirnly to the rate of Brazilian development. 

"Secondy, as proviously pointed out, the JSGS ]has laid a sound 
foundation for tcLe creation of brazilian capability to explore and 
identify , nrai resources. It has helsed build an institution 
which, we are confidCent , ill continue to grow - in which there is a 
strong mLLtipi.y: anr factor inherent in the number of trained geologists 
being produced who, in turn, will be capable of training steadily 
increasingr numbers of others. 

"t ,hirdly, and of broader significance, the USGS people, during the 
25 years of their presen ce in Brazil., have made a deep and lasting
impression. Such reputations are made only by men who are both eminent 
in their profession and -ossessqualities of mind and spirit that command 
admiration. TIhe U.S. has an asset of great value in the image which has
 
been created in Brazil by the USGS." 
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B. Role of USGS and/or Private Consultants in Brazilian Development
 

The technical assistance projects to be financed are "pre-investment"
 
activities in priority sectors of the Brazil economy. Geological and
 
minerals surveys are being given a high priority by the GOB. This is
 
because minerals have played a key role in national development and
 
the pattern of such development for many nations is dependent on the
 
extent, nature and utilization of its mineral resources. In Brazil
 
the minerals reserve situation is of even greater importance--today,
 
this segment of its natural resources provides one of the means by
 
which Brazil can undertake to resolve its balance of payments problems.
 
At the present time, the value and significance of mineral resources
 
are being determined through the research in geology by Brazilian
 
federal agencies. The magnitude of the job for a country of such size
 
as Brazil requires massive and coordinated effort and financial support
 
to conduct the work on a systematic and carefully planned national
 
basis.
 

The enormous water supply of Brazil, with its potential to provide
 
hundreds of millions of kilowatts of power, to irrigate millions of
 
acres of water-short land, to expand inland navigation, to provide
 
for flood control and for public and industrial water supply and
 
pollution control, depends on the availability of adequate hydrologic
 
information for proper planning and design. An expenditure of $10,000
 
in streafiow research can result in a saving of $10,000,000 when 
building a hydroelectric plant. The huge capital investments involved
 
in water resources development require hydrologic research of high
 
professional and scientific quality.
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Natural resources surveys are essential to national develop­
ment and must necessarily be undertaken by government agencies
 
because the expenses involved are too great for individual
 
producers to bear and it is the only mechanism in which the
 
rcsults can be published for the benefit of the community at
 
large and for the stimulation of investment and development
 
by the private sector.
 

The Government has indicated the degree of priority it assigns
 
to the Mineral and Water Program iii the drawing up of the Ten
 
Year Plan for the Mineral Evaluation of Brazil and in the present
 
reorganization steps it has taken to strengthen the DNPM and DNAE.
 
In consultation with AID the Ministry of Mines and Energy has
 
selected certain projects of the Ten Year Plan for AID assistance.
 
The projects selected represent, in the minerals area, surveys and
 
investigations of mineral reserves offering the most promising
 
economic prospects and which are not benefiting at present from
 
adequate commercial exploitation. Similarly the activities to be
 
carried out with the DNAE have been carefully selected to correct
 
shortcomings in DNAE activities and provide essential hydrologic
 
data not being sufficiently developed by other agencies.
 

The Brazilian government has planned a number of major programs
 
in the natural resources area. In addition to the Mineral and
 
Water Program, they have proposed river basin programs including
 
a plan to d-velop the vast Sao Francisco Valley area in the
 
Northeast and the Taquari River in the southeremost state of
 
Rio Grande do Sul. An AID loan has been requested for the Sao
 
Francisco program and AID-provided funds at the Fundo de Financiamento
 
de Projectos e Programmas (FINEP) are being sought to carry out a
 
pre-investment itudy and regional master plan for the Taquari area.
 

UNCLASSIFIED
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SECTION II - HISTORY AND BACKGROUND 

A. Mineral Resources Surveys 

Cooperative programs for the study of Brazil's mineral resources

date back to 1940. 
During World War II this assistance was carried
 
out 
on a war emergency basis and consisted principally of geologic

investigations, mineral evaluation, beneficiation tests and related
 
projects to assist in developing mineral commodities critical to the
 
Allied war effort. In 1948, the governments of the United States
 
of Brazil and the United States of America recognizing the mutual
 
desirability of continuing the cooperative program established in

1940, entered into a 10-year agreement (1948-1958) for the purpose

of further scientific collaboration between geologi.3ts, engineers

and metallurgists of the two countries, through the U.S. Bureau of
 
Mines and the U.S. Geological Survey of the Department of the
 
Interior of the Government of the United States and the Departamento

Nacional da Producao Mineral of the Ministry of Agriculture of the
 
Government of Brazil, in various projects relating to the mining
 
economy of the two countries.
 

In 1959, a second ten-year agreement was signed between the two
governments represented by the D1NPM and the United States Operations

Mission (now USAID). The objectives of this ten-year program were
 
primarily to develop the cartographic and topographic mapping

facilities, library and scientific laboratory facilities, to develop

argently needed Brazilian geologists by participation in the
 
Geological Educai.Ion Project and to establish a series of geology
departments in various universities. During the 1959-1967 period,

major efforts were directed at improving and expanding training of
geologists at the undergraduate level. In addition, A.I.D. technical
 
advisers assigned in a number of geological and mineral resources
 
investigations and non-ferrous metal projects. 
At this point, with
the development of facilities in DNPM and with the recruitment of
 
Brazilian geologists supplied through the Geological Education
 
Project efforts were turned to systematic geologic investigations

and mapping of specific areas of Brazil.
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Previous USGS activities in Brazil in the field of mineralresources studies have supplied published data which has served as the basis for extensive private investment. For example,
USGS bulletin 946-A on manganese deposits at Urucum, Mato

Grosso, was followed by the development of the Companhia
Meridional (U.S. Steel). Another USGS bulletin, 964-A, on
 manganese in the federal territory of Amap, 
was instrumental

in obtaining a $60,000,000 loan from the Export-Import Bank
for a joint venture by Bethlehem Steel and Antunes. A numberof USGS bulletins and professional papers on the "Quadriltero
Ferrifero" presenting accurate data on iron-ore reserves was

largely responsible for the presently estimated 100 million
dollars per year of iron and manganese ore exports. 
 Publication
of this data proved that existing Brazilian iron-ore reserves
 
were sufficient to miintain Brazilian steel production and also
 a large export capacity. 
Similarly, mineral exploration in
Bahia in the copper belt has resulted in more than 100
applications for prospecting rights that have been filed with

the GOB. 
It is expected that from this general interest by

private individuals and companies that the beginning of a
copper mining industry can be established. In accordance with
both A.I.D. 
 and USGS policy, the GOB will be encouraged tostimulate private industries through publication of datacollected. Few private companies can afford the scientific
study ncocessary to produce the mireral and hydrological
information that will be made available as a direct result
 
of this loan.
 

B. ~ydrologic Surveys 

Technical assistance in hydrologic work in Brazil hasbeen provided the Government of Brazil by USAID since 1963,to increase the availability and improve the reliability ofhydrologic data by increasing the institutional effectiveness

of the Department of Water and Energy of the Ministry ofMines and Energy, and the Division of Hydrology of SUDENE.
The collection and analysis of hydrologic data is a prerequi­site for all engineering design of hydroelectric and irrigation
projects, flood control and navigation studies, and municipal
and industrial water supplies. Adequate and reliable data forplanning such proje-ts can save millions of dollars through the
elimination of over and under-construction.
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The hydrological data collection network 
has been
 

with emphasis on the Northeast, and the 
appreciably expanded, 

has been considerably
reliability of field and office work 

of on-the-job training provided by
improved as the result 

data has been consider-
USAID technicians. The backlog of raw 

of SUDENE. 
ably reduced, particularly in the Hydrology DivAsion 

of daily stream1,100 station-yearsThere, the computation of 
availableinformation made

discharge has been completed and the 

to other government of Brazil agencies and 
the public and 

private sectors. 
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Much work and technical assistaice is required to improve 
the facilities, practices, avad methods for the collection, 
compilation, and distributioa of hydrologic data throughout 
Brazil. This involves the training of hydraulic engineers in 
modern methods of collecting and analyzing hydrologic data and 
the centralization of control of collection, compilation and 
publication of data, including the standardization of forms.
 
The networks of ctreamflow, rainfall and evaporation stations 
must be greatly expanded to provide hydrologic data essential 
for planning and design. 

C. The Departwiiento Nacional da ProdurZo Mineral (DNPM) 

1) Organization
 

A service of the Brazilian governmoint to study the 
geological resources of the country has existed since the 
latter part of the 19th century. Such service was of limited 
scope with few personnel and largely li,,iited its activiti-es­
to attempting to establish the broad outlines of the gcology 
of Brazil. In l93 , ith the pro=ulgation of the Code of 
Mines, the Departwnento Nacional da Pro,'uqno Mineral (DNP14) 
was established with the function of being a regulatory 
agency of mining statutes. To this agency was added all 
other geological and mineral and water service activities 
of the government. Since its creation, the DNI has been 
unable to obtain an adequate staff of Brazilian geologists 
which has hampered its planning for development of the 
mineral and water resources of Brazil. It has only been in 
recent years that Brazilian universities have been producing
 
geoOl 7 graduates, and it is only in the past few months 
that the federal government has increased the number of 
geologist positions in the DNP. to 163 an essential step 
toward the goal of establishing the agency as an effective 
technical arm of government in natural resources development. 

A reorganization and reorientation of the DNPM has been 
published (Decree N9 59.873 of 26 Dec. 1966) that provides 
the agency with the structure and means of carrying out the
 
Minerals Plan, described below. This calls not only for 
administrative reorganization, but a la.rge increase in its
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staff of technical personnel, and consequent administrative 

and clerical staff, modernization of its laboratories and 

service facilities, library, cartographic services, increase 

in its field installations and equipment, trarsportation and 

communications. The greatest shortage is in young geo­

scientists who have the training and know-how needed to
 

carry out geologic mapping and mineral resou--ces appraisal
 

utilizing the many branches of the science, and who have
 

the managerial experience to undertake in an efficient and
 

productive manner field operations that can yield desired
 

results in as short a time as pissible.
 

In the USAID's judgment, the DNPM has the managerial 

and administrative capability to carry out the projects 

proposed for AID loan financing. The staff of DNPM will 

be assisted by USGS Geologists and U.S. Bureat of Mines 
engineers. 

2) Role of DNPM
 

As a means of determining the value and extent of the 

mineral resources of the country, in the expectation that 

these resources will make a substantial contribution to 

national production in the eventual development of a self
 

sufficient agricultural and industrial economy, the GOB
 

through the Ministry of Mines and Energy established the
 

Ten Year Master Plan for evaluation of the Mineral Resources
 

of Brazil, 1965-1974. The DNPM has been designated as the
 

executor of the Plan and the coordinator of all activities
 

related to it.
 

The Plan indicates three types of activities to be 

undertaken in its implementation: (a) Geologic mapping
 

of the entire country at a scale of 1:1,000,000; (b)
 

of mapping and regional resources
"Basic Projects" 
evaluation, undertaken at a scale of 1:250,000; and (c)
 

"Specific Projects" of detailed mapping, drilling sampling 

and assaying of specific mineral deposits (including
 

ground water) or of mineral districts, for purposes of
 

bringing such deposits or districts into production and
 
An Advisory
utilization at the earliest possible date. 
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Council for the Ten-Year Plan proyides the DNPM with orienta­
tion and guidance in the preparation of plans for implementa­
tion of the Plan.
 

The Projects 
proposed for AID loan financing have been
 
selected by DNIM in accordance with guidance and advice
 
provided by an Advisory Council for the Ten-Year Master Plan
 
for Mineral Evaluation of Brazil. The projects have been
 
selected to develop basic geological information important

in the eventual development of important regions of Brazil,
 
not only for mineral resources but for land utilization
 
planning, including land classification, water power,

irrigationk soils, agriculture, rural development and highway
 
and power line construction.
 

D. The Departamento Nacional de Aguas e Energia (DNAE)
 

1) Organization
 

The Department of Water and Energy was organized as a
 
separate department within the Ministry of Mines and Energy

in mid-1966. 
Until then its many present functions were
 
exercised by several government divisions, hydrology being

conducted by the Division of Water of the National Depart­
ment for Mineral Production (DNPM). By concentrating all
 
activities in hydrology (surf~ace water) and many of the 
power and energy regulatory an6 8;tandardization services 
in one department of government, the Ministry has greatly 
increased the avilability of these services for efficient
 
infrastructure design and for national planning of water 
resources development. During the period when the DNAE 
was at the Division level, it received minimal assistance 
from AID under grant funding. This assistance was in 
advisory services of USGS hydrology specialists in data 
processing and publishing, and in reorganization of the 
Division into a Department. 

A reorganization and reorientation of DNAE is under
 
study to provide the agency with the structure and means
 
of carrying out the responsibilities assigned and defined 
by the federal laws of Brazil. This calls for administra. 
tive reorganization, a large increase in its staff of
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technical personnel (which the Federal government has recent­
ly authorized), and supporting personnel, modernization of
 
its laboratories and service facilities, field installations
 
and equipment.
 

In the USAID's judgment the DNAE has the managerial and
 
administrative capability to carry out the projects proposed
 
for AID loan financing. The staff of DNAE will be assisted
 
by USGS technicians and one FPC or TVA statistical expert.
 

2) Role of DNAE
 

Implementation of a national water and energy program
 
is the responsibility of the newly established DNAE, and
 
includes development of a nation-wide net of hydrologic,
 
rainfall and evaporation measuring stations, developing
 
data for selection of sites for hydroelectric power develop­
ment, the distribution of electricity and the establishment
 
of rates and tariffs for energy consumption throughout the
 
national territory.
 

The specific projects proposed for AID loan financing
 
have been selected by the DNAE in accordance with the
 
responsibilities defined by federal law and under which
 
federal appropriations are made to the agency. The projects
 
are designed to serve the National and public interest by
 
providing essential hydrologic data for planning and design
 
for land classification, flood control public and industrial
 
water supply and pollution control, irrigation, and development
 
of electric power.
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SECTION III - DETAILED DESCRIPTION OF THE PROJECTS 

A. DEPARTAMENT0 NACIONAL DA PRODUQAO MINERAL 

1. DNPM-I BAHIA PROJECT 

Introduction
 

The Protect will be financed by A.I.D. loan funds of 
$3,323, 000 and GOB Budgetary funding of Cz $8, 34o, 0oo, 0o
the equivalent of $-3,799,00G. The project will be 
completed by June 1971.' 

Through Project Agreement 512-11-120-252 (Bahian copper)

of the Iatural Resources Survey, signed with the Ministry
of Mines and Energy (MME) and the USAID, the Bahia Project
has been in existance as a Development Grant Project since
July 1965 and was scheduled for phase-out at the end of
 
five years in June 1970. Starting on July 1, 1967,
financing of this project, as inplanned this documentation,
will be through technical assistance loan. The project has
operated through a PASA with the U.S. Geological Survey
(USGS) with the Departamento Nacional da Produqo Mineral
(DMPM) as counterpart agency. To June 30, 1967 A.I.D. will 
have provided the services of five USGS geologic specialists
full time and on temporary duty costing $685,000, in 
addition to $53,000 for commodities and $125,000 for 
participants. 

This project is behind schedule in implementation of the
ge6logic mapping phases of activity due largely to the 
inability of the sub-contractor (Cruzeiro do Sul) because 
of unfavorable weather, to carry out photography, essential
 
to the preparation of base maps required for the geologic

mapping. 
Because of the delay in the air photography, the 
DNPM has increased the duration of the project to five years,
four of which will be loan funded, for a phase-out date 
of mid-1971. The number of USGS specialists has been
 
increased from five to six.
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Purpose and Importance 

Started late in 1964, the Bahia Project is designed
 
to meet the double purpose of: a) geologic mapping and
 
mineral resources appraisal of a large region of Brazil
 
known to contain important mineral resources and to be an
 
area of potential settlement, and b) to train young geo­
scientists in modern techniques of field and laboratory
 
investigations, and report preparation; and prepare an
 
administrative cadre that can lend effective support to
 
efficient operations, working within the framework of
 
existing Brazilian regulatory statutes. The Project is
 
one of the "Basic Projects" as oullined in the Ten-Year
 
Plan and its mission is the specific implementation of a
 
part of the Plan. Final reports of the project will
 
present the geology of the Project region, about 250,000
 
square kilometers, as geological maps at a scale of
 
1:250,000 as well as reports on mineral deposits of the
 
region, including the base metals (copper, lead, zinc,

iron, manganese, antimony, tin) the light metals
 
(magnesite, bauxite, barite) and construction materials
 
and chemical materials. In addition to this information,
 
the base topographic and geologic maps produced will serve
 
for planning purposes in projects in hydrology, groundwater,
 
soils, agriculture, rural development, irrigCzion and
 
engineering (routbs for highways, railroads, power lines).
 
Careful attention will be paid to mapping and mineral
 
appraisal activities of regional and local organizations.' The
 
USGS technicians will assist the DNPM in coordinating these
 
activities and definingthe roles of the respective agencies
 
involved.
 

In addition, the Bahia Project can serve to train per­
sonnel who will help to staff other basic projects.
 

The Ten Year Plan specifies that the DNPM is the repository
of all information regarding minerals and is responsible for 
the development of mining technology in Brazil. A.I.D. 
assistance to the Bahia Project will also provide advisory ser­
vices in the establishment of a mineral statistics office and 
in mining technology and development services for the Division 
of Mining Development of the DNPM. 
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Project Targets 

To achieve the objectives of regional resources evalua­
tion and geologic of the Bahia Project area, by June, 1971, 

the following targets are established: 

1. 	 Complete the geological mapping and mineral resources 
appraisal of the area of about 250,000 sVare kilo­
meters in central Bahia State bounded on the North 
and South by the 10th and 15th parallels of latitude 
and on the East and West by the 38th and 45rd meridians 
of 	longitude. 

2. 	 Complete the systematic geological mapping of the 
project area of 20 one-degree quadrangles at a scale 
of 	1:250,000.
 

3. 	 Complete a systematic mineral resources appraisal and 
evaluation of' all known mineral localities within the 
Bahia project area. 

4. 	 Publish geological maps and reports and mineral 
evaluation and appraisal reports on the entire Bahia 
Project area. 

5. 	 Publish a Geological Map of Bahia at a scale of 
1: 2,000,000. 

6. 	 Publish a metallogenic map of the State of Bahia at
 
a scale of 1:2,000,000.
 

a cadre of young geologists
7. 	 Establish for the DNMI. 
and geo-scientists with a high proficiency of 
professional competence in geological mapping, mineral 
resources evaluation and appraisal, mineral prospecting, 
mineralogy, petrography and general resources in­

ventory.
 

8. 	 Establish an adequate administrative and managerial
 
structure within the Project that, through experience
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gained with the project is in a position to operate 
other basic projects of the IVPM as required by the 
Ten-Year Plan. 

9. 	 Obtain adequate and appropriate additional space for 
technical services needed by this and other projects 

of a basic or specific scope of activity by 
constructing an additional floor to the present head­
quarters of the INPM, Rio. 

10. 	 Improve the supporting technical services of the IVEM, 
including the library, the cartographic services, 
analytical laboratories and beneficiation laboratory. 

11. 	 Upgrade and streamline editorial and publication 
procedures as a means of establishing easy and rapid 
access of geological maps and mineral resources 
information to the general public. 

12. 	 Establish a mineral statistics office that, using 
modern techniques of data compilation, can provide a 
public information service on mineral development and 
trade in Brazil. 

13. 	 Upgrade the mining advisory service of INPM in the 
general field of mining technology and development of 
all the mineral commodities list as deficient by the 
Ten Year Master Plan. 

The Course of Action 

The loan will finance the costs of: 

1. 	 Six geologic specialists from the staff of the U.S. 
Geological Survey, who have a wide range of experience 
in regional geological mapping and mineral resources 
evaluation and appraisal. 

2. 	 Training geologists in the field and laboratory on 
specific mapping, prospecting, mineral evaluation and 
mineralogy and petrography protects under the 
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instruction, guidAnce or supervision of USGS geologistsor senior Y-TfIM scientists; chemists and other labora­tory 	specialists to work 	under the instruction andsupervision of USGS specialists or senior scientists
 
of the lcaborat6rio da Produqo Mineral. 
Selected
 
personnel will receive special additional instruction
in techniques of mineralogy, petrography and photog­
ranmetry, as may be arranged. 

3. Providing 52 man-years of in-service or academicparticipant training in the United States to Brazilionpersonnel. This 	 is at an approximte average rate of
13 men per year which is the expected rec.uitment ratefor the Bahia project. Training grants wi!Uprov-ided for periods 

be 
of 12 months, 8 months, and 4months, depending on the type training desired and thelength of time needed f.ir satisfactory training in a

given subject. Specialities in which personnel wiul
be trained will be economic geology, geochemistry,

analytic: chemistry, engineering geology, photo­
geology, trography-mineralogy, structural geology
and tectonics, cedimentology, general geology a.ndgeological administration and managcmemt. When it isnot possible in any year to :ill the participant quotarIth personnel of the Bahia Project, personnel may beselected from other projects or activities of the MURM.
 

4. 	 Providing financial and acbdministrative support to theflIL4 library in order to modernize its facilities andto upgrade its services by contracting ad.ditional 
professioral librarians and administrative staff.AID 	 also will train in the U.S. end moreor senior
members of the Library staff in modern techniques of
library services and facilities. 

5. Installing laborr,tory facilities, in effect non-existent
in the DN-- at present, in photogeology, geochemical
prospecting and sedimentology, associated with theBahia Project operations, but available for use in
other IKPM activities. 
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6. 	 Supplementing by additional purchase of instrumentation, 
existing x-ray diffraction and mineralogical and 
petrographical equipment and services, available in 
The Division of Geology, for use of the Bahia Prnj'3ct 
as well as general use of other activities of "he
 
IVPM.
 

7. 	 Purchasing modern instrumentation in spectrochemistry and 
analytical chemist.y for installation with thL 
Laborat6rio da Produqco Mineral in order that hese 
services are more effectively available for use of 
the Bahia Project as well as other activities of the 
IINM. 

8. 	 Purchasing eqipment for a general paleontological 
laboratory, which does not exist in the ENP2M4, to up­
grade research facilities as a means of providing 
much needed support to the Bahia Project and other 
geological activities of the INPM. 

9. 	 Providing at project headquarters in Rio and at field 
headquarters in Vit6ria da Conc'uista, such repair and 
maintenance facilities as are feasible for all equip­
ment, vehicles and radio communication equipment. 

10. 	Through sub-contracting services, obtaining serial
 
photography of all of the Bahia Project area at a 
scale of 1:70,000 for use in field mapping as well as
 
compilation of base maps.
 

l. 	 Obtaining through the Conselho Nacional de Geografia,
 
or through a sub-contractor in the private sector, the
 
establishment of field control of air photos and the 
cox.-pilation of base topographic maps on which to 
compile field geologic mapping for publication of a 
scale 	of 1:250,000 of the 20 degree quadrangles of 
the project area. 

12. 	 In the course cf geologic mapping of the project area, 
appraising all known mineral occurrences and make 
gene ral evaluations of all such deposits as may 
appear to be of a magnitude that may result in their 
development as a producing mineral property. 
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13. 	 Undertaking such geological and geochemical studies as 
may indicate the existence of mineralized belts or 
districts, and the structural controls and other 
factors on mineral distribution and concentration in 
the project area.
 

14. 	Providing full time, for two years, two mining 
engineering specialists from the staff of the U.S. 
Bureau of Mines, one a mineral statistics expert to 
undertake the establishment of a mineral statistics 
section with the IPM and one a mining engineering 
expert in mining technology and development of base 
metal and non-metallic mineral deposits to work in 
an advisory capacity with the Division of Mining
 
Development of the DNPM.
 

15. 	Providing one and a half man-years of temporary duty 
services for specialists in geological investigations
of mineral deposits, mineral economics and mining. 

16. 	 Providing one senior geologist from USGS staff to 
serve as principal U.S. program coordinator for the
 
INPM 	and IAE projects and one geologo.oc program
assistant whose functions will 	be to coordinate 
administrative matters for these projects. Although
 
these positions are listed under this Bahian Projectp
 
costing will be prorated to all project accounts of
 
this loan program of the Ministry of Mines and
 
Energy.
 

dOB will: 

1. 	 During the four-year term of this project, assign 50 
to 64 young Brazilian geologists to the project who 
will work under the technical supervision and guidance 
of the USGS specialists assigned to the project or of 
senior LNR4 specialists. The training rate of Brazil­
ian personnel will be from 10 to 16 per year and will 
average about 13 per year. The type of training to be 
adainistered to these personnel is as follows: 

UNCLASSIFIED 

http:geologo.oc


- 17 	- UNCLkSSIFIED 

Trainees Per year
 

Photogeology 
 2
 
Regional geologic mapping 
 5
 
Economic geology 
 3Geochemical Pbospecting 
 - I
 
Minera.logy and Petrography 
 I1
 
Chemistry 
 1 

13 
2. 
Provide an adequate staff of mining engineers and technicians
plus 	adequate facilities to carry out work in mining tech­nology, mineral statistics and mineral beneficiation for
the project under the guidance of U.S. Bureau of Mines
 

specialists.
 

3. Provide adequate administrative and clerical personnel

to staff the Bahia Project, to service technical

personnel and activities of the Project. 
Such 	service
personnel should not number more than the technical
 
personnel of the project.
 

•4. Expand space facilities at project headquarters in Rio
 
de Janeiro to allow for about 9 square meters of work
 space for each geologist on duty in Rio with the
project, and no less than 400 square meters of space
for administrative use and for sample and map storage,

in addition to such laboratory space as is '-.eded,

available in the INPM building
 

5. 	 Use the Fundo de Mineraqto of the lNF24 as seems
kppropriate and in accordance with GOB regulations tosupport with cruzeiro funds the operations of theBahia Project, not only in contingencies but as the
Project activities may expand and evolve.
 

6. 
 Pay project technical personnel salaries that are
 
comparable to going salaries in private industry of
Brazil, to be disbursed as basic salary, as 
special

emolument as approved by the Ministry of Mines and

Energy and by payment of per diem and field expenses.
 

7. 	 Create administrative policies and procedures for

administrative control and logistical support of all
operations of the Bahia Project, including procure­
ment, disbursement and accounting procedures, cost

analyses, audit support, all executed within the
 
current statutory regulations of the GOB.
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8. 	 -rovi.de space for a gene.r). paleontologicel labo,­

tory. 

9. 	 In order to u3rade and maintain hMtrh stomdards of 
report d ramp pre..ration and processing to.wrd 
publication, e.nd to establish stand.-rds of accept­
ance for repo.t texts and iluztrations, geolo ec
and topographic maps, create a foxmU editorial and 
technical review system for all n-nucripts, and
establish norms and format for the MIPM geologic 
c ograpy oiTice. 

Progress to Date
 

The Bahia Project has been in existence since 1961. 
In the time since its inception the following has been
 
accomplished:
 

1. 	 rte Boqu!ra Quadirngle . nd the Morro do Chapxu
rT.nc3ugle, g'-ological maps at a scale of 1:250,000
have been comleted and are now in final carto­
graphic cavilation for publication. These two 
quadrangles represent 10% of the total project area. 

2. 	 Geolcgic mapping is weUl in progress in two other 
quadrangles, the Y-acubas Quadrmngle and the Barra 

1es:v '_ Scze - sc Ie.. 

3. 	 Ceochan-tcal yxospectI%.g for copper deposits have 
been completp.d and reports prepared oad published 
on the copper region of northern project area., 
centered around the Caralba copper deposit, east 
of BoMiM. 

4. 	 Resulting in put 	dirertly from field geochemical
investigation, and indirectly through interest 
generated in the region through field investigations
of project pe"'sonnel, local "prospectors" hve
carried on add.itional work on their own to the extent 
that 	several Jlrazitan mining companies have 	official­
ly requested the 1LM for more than 200 "prospecting 
rights" in as copper=-,uy localities or showings in
the project area.
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5. 	 A final report is now in preparation which is the 
result of one year of field work in the correlation
 
of the comparatively well-known geology of the Quadri­
l6tero Ferrifero of Minas Gerais and the rocks of the
 
northern part of this state,, with those of Bahia in
 
the project area.
 

6. 	 A geological map of the Boquira Lead Mine has been
 
completed as a geochemical study of the lead content
 
of soils and stream alluvium in the region of the
 
Boquira Mine.
 

7. 	 Completion of a plane table geological map and sampling
 
of the Matino copper locality, 60 kilometers east of
 
the Boquira Mine, done to determine the geologic
 
setting of copper in this region, and as a means of
 
training.
 

8. 	 Preparation of a manuscript copy of the Geological
 
Map of the State of Bahia at a scale of 1:2,000,000.
 

9. 	 Completion, in collaboration with the Geochronology
 
Laboratory of the University of Sto Paulo, of a
 
number of isotopic age determi-nationS of rocks of
 
the project area for correlation purposes.
 

10. 	Assemblage and use in field work of an experimental
 
mobile, truck-mounted geochemistry laboratory that
 
is capable of producing several hundred analytical
 
determinations per day on site, in the field,,at a
 
mineral locality.
 

ll. 	A start has been made in establishing a service
 
laboratory for the project, in Rio, to provide
 
chemical, mineralogical and petrographical analyses
 
for project field activities.
 

12. 	Administrative procedures have lbeen established, with­
in the statutory regulations of the Brazilian govern­
ment, for purchasing of needed I'Leld, office and 
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laboratory supplies and equipment, as well as the 
payment of personnel salaries, that facilitates smooth 
operations and logistical support to all activities of 
the project.
 

13. 	 New air photography at 1:50,000 scale has been 
completed through a sub-contractor for about one-third 
of the project area. This photography is basic to the 
undertaking of geologic mapping in the field. 

14. 	 Because of a delay in obtaining air photographs by 
the sub-contractor, due to unfavorable weather for 
photography in certain portions of the project area, 
there has been a consequent delay in the compilation 
of the topographic base maps on which are plotted the 
geological data resulting from field work. This has 
resulted in the project being behind schedule in 
completion of plans, and has placed the work of the 
field parties ahead of the base map preparation. 

15. 	Field headquarters have been established in a rented
 
house at Vit6ria da Conquista. This provides field
 
office space, interim living accommodations and
 
storage facilities for field equipment, supplies and
 
vehicles.
 

16. 	 Radio sets have been purchased and are now being 
installed to provide communications between project. 
headquarters in Rio, field office in Conquista and 
the field parties that may be working in the large 
territory of the project area.
 

17. 	In order to provide project staff as well as other 
DNPM personnel with current geological literature, 
assistance bas been given to the Library of the DNEM 
in procurement of journals and texts as well as other 
library services. 

18. 	 Office and laboratory space have been provided in Rio 
for project operations, despite rather severe space
 
shortage in the building housing the DNPM. This
 
space includes office space for each field party, 
used for compilation of field data for preparation of. 
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geological maps and reports, and laboratory space for 
various analytical determinations made on samples 
collected during field work. 

19. Sixteen young geo-scientists are now being trained in
 
various field, office and laboratory techniques related
 
to geological investigations, including geologic

irapping at various scales of regional geological

features, mineral localities,-. mines 'in production, geo­
chemistry, photogeology, plari'table mapping, minera­
logy, spectroscopy, petrography, and map compiLation
 
and report preparation.
 

20. Working contacts have been made with the laboratories 
and geology departmenti at the University of SEo
 
Paulo and Bahia and wi;h the Instituto de Tecnologia
Industrial at Belo Hor*zonte. Such contacts, mainly
for analytical services in geochemistry and geo­
chronology are of benefit to both the project and the 
institutions.
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IMm BAHIA PROJECT BUDGET 

(Inthousands) 

.1.A.J.D. Dollar Disbursements 
• L AN. . . . . . 

""-r 1968 PY 1969 
Technicians (2 USBM for 2 yrs.
6 usos Full-ti) 208 208 

PY 1970 

156 

FY 1971 

156. 

Totals 

728 

Intornational travel & tranap. 
of HHE 

40 40 30 30 1140. 

USGS ond USBX Tech/Admin. Support 
(Lab Sorviceo, roport/map prep.
publication, TY spec.) 

72 72 5 51 252 

Participant Training in the USA 
(In-sorvico & acadcmdc) Includes 
per di=m and international tvl, 
tuition, books, coats. (Equiv. 
to 52 =a years) 

117 117 .117 117 h63. 

Cc=2odities (Specialized, sciontific 
for field & laboratory oprations) 

100 
-­

100 100 50 350 

Sub-Totals, 537 537 457 407 1,938 

2. CM niro Costs in Dollar Equivalent 
LOAN 

Cocodities (local procurement for 
field vehicls, field equipment, 
lab. equipment & otipplies in 
support of operations) 

110' 100 100 310 

Other Costs (Contract Services for 
aerial photo7=phyq helicopter 
ervicos, baoo map conpilation & 
reproduction services, eto.) 

. 32 30 400 1,075 

Sub-Totals: 435 450 500 1,.385.' 

Total Loan Funding, -537. 972 907 907 3,323 

3. GOB Direct Funding (Cruzeiro coats in 
dollar equivalent) 

Salaries, Personnel Benefits, etc. 
All other expenses for field, 
office, & laboratory operations 

392 
827 

410 
410 

430 
430 

450 
450 

1,,682. 
.1,682 

Total GOB Direct Funding: 1,219 820 860 900 3;799 
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2. DNPM-2 CENTRAL BRAZIL PROJECT 

Introduction
 

The project is financed through a USAID loan of
 
$783,000 and GOB budgetary funding of Cr$1,394,000,000, 
(the equivalent of $633,00) over a period of three years. 

The Central Brazil Project is one of the larger of the
 

IBasic Projects" specified in the Ten Year Master Plan for 

Mineral Evaluation of Brazil, 1965-74. AID-financed technical
 
assistance will be provided for intensive geological and
 
mineral investigation of about one-sixth of the total area
 
of the Central Brazil Project, in the expectation that on
 
completion of this intensive phase, the boost given to project
 
operations will provide the impetus to carry it to completion
 
in the period of the Ten Year Plan.
 

Three USGS geologists, specialists in regional geology,
 
ultrabasic rocks and evaluation of minerals, will be assigned
 
to the project which is scheduled for phase-out in June 1970.
 

Purpose and Importance
 

As outlined in the Ten Year Master Plan, the Central
 
Brazil Project, one of the "Basic Projects" of the Plan,
 
covers an area of 24 square degrees (12 to 18 degrees
 
Latitude and 46 to 50 degreeE Longitude) of territory,
 
laRely in the State of Goi~s. The activities included in
 
this technical assistance loan includes mapping one-sixth of
 
the Central Brazil Project, about 50,000 square kilometers in
 
four square degrees of area, over a period of three years as a 
means of giving an impetus toward eventual completion of the
 
project in the term of the Ten-Year Plan. The area selected 
for this phase of the project is known to contain an extensive
 
belt of serpentinized ultrabasic rocks with deposits of tin, 
copper, asbestos, nickel and cobalt, and favorable for the
 
occurrence of other deposits associated with this type of rock,
 
iron, manganese, platinum and chromium. Beyond the determination 
of the mineral potential 
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of the region, the project will also establish basic
 
geological information important in the eventual development
 
of this inportant region of the heartland of TLrazil,
 
adjacent to the National Capital, that are useful in
 
resources and land utilization planning, including land
 
classification, water power, irrigation, soils,
 
agriculture, rural development and hg:;hway and power
 
line construction.
 

There is available general knowledge of the geological
setting of the region through a recently published report
by the DNPM on the "Projeto Araguaia" at a scaie of 
1:1,000,000, of the territory north and northwest -C the
 
project area. 
In addition, basic geologic information is
 
available in reports being prepared by DNPM on the regional
geology to the 
 west in Mato Grosso. Some geological

correlation work has already been completed by personnel

of the Bahia Project, of rocks in the Bahia area, across
 
Minas Gerais into southern Gois within the Central Brazil
 
Project area.
 

In greatly increasing its staff of young geologists,

the DNPM will need to train these new staff members in 
techniques of geological mapping and mineral resources
 
evaluation. This project will provide in-service training,

in the field, office and la6oratory for 12 or more 
geologists under the supervision and guidance of one senior 
DNPM geologist who will be the administrative chief of the 
project, and three or more USGS geological specialists in 
the type of geology and mineral deposits known to exist in 
the project area. 

Project Targets
 

1) Complete geological mapping of approximately
 
50,000 square kilometers of four square degrees of*
 

territory within the Central Brazil Project area, in
 
the headwaters drainage of the Tocantins and Paran
 
rivers in the State of Goi~s.
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2) 
Complete the geological mapping on 16 one-quarter.

degree (15 minutes) quadrangles at a scale of
 

l:.0O,O0O of area delimited as follows: 
 Four

quadrangles between 13900' and 15900t Lat. and
 
48900' and 48930' Long.; ten quadrangles between
 
14730' and 17900' Lat. and 48930' and 49930'
 
Long.; and two quadrangles between 17900' and
 
lb?00' Lat., and 49900' and 499301 Long.
 

3) Complete the evaluation of all mineral localities
 
and specific appraisal of those localities which
 

indicate promise for development on that may be of
 
significance in determination of mineral provinces
 
or epochs in the region.
 

4) 
Complete geological and mineral reconnaissance.
 
investigations of areas adjacent to the project,


to provide a better understanding of the rocks and
 
minerals of the region to be mapped in detail.
 

5) Publish geological maps and reports, and reports
 
on mineral evaluation on all work undertaken in
 

the project area.
 

6) Publish a metaloganic map of the region showing
 
mineral localities, mineral districts, metaioganic
 

provinces and epochs.
 

7) 
Train 12 or more young Brazilian geologists,

members of the staff of the DNPM, in all phases


of geologic investigations of the rocks and minerals
 
of the region, essential laboratory techniques, and
 
report and map preparation.
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Course of Action 

The AID loan will finance the costs of: 

1) Three, full-time USGS specialists for the project,
 
two in regional geology and one in the economic
 

geology of mineral deposits associated with ultrabasic
 
rocks. 

2) One man year of temporary duty services of specialists
 
of the USGS or other a8ency, to undertake specific
 

assignments with the project in connection with mineral
 
resources investigations.
 

3) Participant training in the U.S. for at least 10 
Brazilian geologists who will have worked for the
 

project. This training will be in practical service in
 
field or laboratory with the USGS in connection with the
 
geology of ore deposits, or academic training in this
 
field with an American univecsity.
 

4) By sub-contracting, providing aerial photographs and base 
map compilation in order that these materials are available 
in a timely fashion to geologists engaged in the geological 
mapping and mineral resources work. 

5) Five field vehicles, along with boats, two outboard
 
motors, pack animals and such plans and vehicle
 

charters as may be required for efficient operation of
 
the project field investigations.
 

GOB will:
 

1) Assign one senior DNPM geologist to the project,
 
who will be the administrative chief of the project,
 

and at least 12 young Brazilian geologists, members of
 
the staff of the DNPM, to work with the project for
 
its duration. 
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2) The DIIPM will proviae adequate administrative
 
and clerical support services and personnel,
 

including drivers, field assistance, and drillers.
 

3) Mineritl evaluation work will include drilling
 
to shallow depths with such equipment as may be
 

available with the DNPM or that may be subcontracted
 
to Brazil.an private firms.
 

!') The DTi will provide all necessary field, office,
 
and lz.boratory equipment and facilities, and pay 

for the in.intenance and operatin- costs of all vehicles 
and equipr ient. 

5) Field headquarters will be established at the
 
DNPI regional office in Goitnia, Goi.s. Radio 

equipment will be purchased and installed by the 
DNPM to maintain a communication between all field 
parties aiid field headquarters. 
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DNPM-2 	 CENTRALA, BFAZTL PC'7.'?.CT BTLG. 

(in thousoncs) 

I..A.I.D. Dollar Disbursements: 
LOAN FY 196F FY 1969 FY 1970 Totals 

Technicians (3 USGS Full-time) 78 78 78 23,4 

Internntional travel & transp. 

of HHE 15 15 15 45 

USGS Tech/Adnin Support (Lab
 
Services, report/map prop. 27 27 27 81
 
publication, TDY snec.)
 

Participant Training in the USA
 
(In-service P academic) includes 31 31 31 93
 
per diem and internationl tvl,
 
tuition, books, costs.
 

Commoditi3s (Soecialized, scientific
 
for field & labontory operations) 50 50 20 120
 

Sub-Totals: 201 201 .171 573 

2. Cruz(!.ro Costs in Dollar Fuiv.
 

LOAN
 

Commodities (Local procurerent 
for field vehicles, field 60 50 110 
equipment, lab. equipment & 
supplies in slpport -f oneritions) 	 I
 

Other Corts (Contrict Services
 
for aerial photography, helicopter 50 50 100
 
services, base map compilation &
 
reproduction services, etc.)
 

Sub-Totals: 110 100 210 

Total Loan Funding: 201. 311 271 78 

1. 	 GOB Direct Furding (Cruzeiro costs 

in dollar eq '',a-Fent) 

Salaries, PerrvnneL Bencfitp, etc'. 6P 91 102 261 

All ot.lcr exoenser for field, 
office .nc Lih',sitory o.,ovi.,ons MJ8 91 103 372-

Total 110B Direct Friin::: 246 1P2 205- 633 
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3. IPM-3 TUNGSTEN PROJECT 

Introduction
 

The project is financed by A.I.D. loan funds of
$393,000 and GOB budgetary funding of Cr$500, 000? 000.
(equivalent to $237,000.), 
ovei a two year period. One
 
USGS geologist will be involved.
 

This project is intended to determine the possibility
of re-establishing the production of the tungsten (schee­
lite) mining district centered in central Rio Grande do
 
Norte.
 

Purpose and Importance
 

This project is undertaken as one of the "SpecificProjects" of the Ten Year Master Plan to Evaluate the 
Mineral Resources of Brazil, 1965-1974.
 

The tungsten (scheelite) deposits centered in central
 
Rio Grande do Norte were for many years a valuable economic
 
resource. Discovered in the early 1940s, the earliest
geological and mineral investigations of the scheelite deposits
were conducted during World War II jointly by geologists of
 
the Departamento Nacional da Produqco Mineral (DNPM) and the
US Geological Survey (USGS). These reports with maps werepublished by the DNPM. From the middle 1950s to the early
1960s, as many as 19 mines were, at one time or another, in
operation in this tungsten district of which Currais Novos,
Rio Grande do Norte, is the largest center. The income from

scheelite production gave to the region a substantial economic

boast. Currently, only one mine and a few prospects are

producing a few tons of concentrate per month.
 

Although studies of the tungsten reserves already exist,

the studies are too general and lack sufficient data for
private industry to make an investment decision. 

combination of a drop in the 

The
 
orld price for tungsten and
 a lack of technical knowledgeplosed the majority of Brazilian
 tungsten mines formerly in operation in the Recife area.


In the last three years, the price of tungsten has risen from
20 dollars per short ton unit to 43 dollars. A combination
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of the increased price combined with the publication of
 
complete geological data which this project is designed
 
to supply may again make tungsten exploitation an
 
attractive investment in Brazil. Detailed geological
 
data could provide, if favorable, an independent source
 
of information which would support the private mining
 
companies' efforts to obtain financing. Although it is
 
possible for piAvate investment to carry on their own
 
exploration of this nature, the GOB considers that speed
 
and a need of comprehensive development of the tungsten area
 
require a government survey program. It is believed this program
 
could stimulate significant private investment with resulting
 
benefit to the jobless Northeaist. If survey results are
 
negative, a sound body of geologic information will have been
 
gathered to forestall further effort and expenditure of
 
scarce investment capital that coild be used in a higher
 
pay-off area.
 

During the boom years of activity, little technical studY 
was made toward identifying ore controls and guides, 
there having been a lack of mapping, sampling and 
assaying of the ores as mining proceeded. During the 
early 196 0s, the "Bureau de Recherches Geologiques a 
Miniers" of France undertook, on behalf of SUDENE, a 
general reconnaissance and inventory of the scheelite 
,mineral district. It is reported that the French
 
organization located upwards of 250 scheelite localities,
 
including about 20 mines that at one time or another in
 
the last 20 years were producers but nearly all of which
 
are now closed. The French organization also reported
 
an estimated reserve of about 150,000 metric tons of
 
tungstate in the 5,000 square kilometer mining district
 
which wduld moan that the district has one of the larger
 
reserves of tungsten in the world.
 

The project is designed to attempt to establish through
 
detailed geologic mapping, studies of ore controls,
 
drilling, sampling and assaying of the deposits and their
 
geological environment and the feasibility of re-establishing
 
this tungsten district to its former importance as a
 
producer of scheelite and consequent prosperity for the
 
region.
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As stated above, it is the expectation that through
 
this project sufficient basic geolori.c and mineral data
 
will be compiled to establish the basis for stimulating
 
the interest of the private mining community in Brazil in
 
organizing a coordinated mining operation in the district.
 
This will have the added effect of making the country self­
sufficient in tungsten as well as providing foreign 
exchange through export of excess of needs. Moreover the
 
project will serve as a meanq of training young geologists 
of the DNPM in economic or ining geology, making them 
qualified.
 

As the geological investigations of the district
 
proceed, examinations of existing tungsten mines will be 
made to determi ne the feasibility of study of the mines and 
determination made of the best technology to be adopted in 
opening new mines. In addition a mineral beneficiation plant 
will be established that wil. provide basic information on 
processing of the scheelite ores as well as a testing
 
plant for other ores from the region.
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The project is of two-year duration, undertaken 
jointly by the USGS and the DNPM. A senio: 'jSGS man and 
a DNPM counterpart will work with the assistnce of a 
junior staff implementing project objectives and targets.
 
Even though Brazilian universities are now graduating a
 
number of geologists, these young people have not the
 
opportunity of obtaining the necessary know-how in the
 
specialized techniques of mineral district studiefs. This 
project is planned specifically to serve the double 
purpose of attempting to re-establish what was once a 
prosperous mining district, and training a number of 
DNPM's younger staff in modern techniques of geological 
evaluation of an important mineral district.
 

Project Targets
 

This project is designed to achieve the following
 
targets:
 

1) Make accurate base maps to complete the
 
geologic mapping of all or select portions
 

of the 5,000 square kilometer tungsten mineral
 
district of Rio Grande do Norte at a scale of
 
1:100,000 or at scales that may most accurately
 
define geological features important in delimiting
 
tungsten mineralization.
 

2) Determine through geologic mapping, drilling,
 
sampling and assaying the structural ore controls 

of the tungsten mineralization and the detailed 
mineralogy of the ores, gangue and wall rock. 

3) Establish guidelines for prospecting for further
 
deposits of acheelite and delimit the areas
 

within the district favorable for such prospecting.
 

4) Determine the economic factors relating to the 
possible re-establishment of this mineral 

district into an ore-producer at a scale commensurate 
to its potential. 
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5) Train four or more young geologists of the staff
 
of the DNPM in mining geology and mineral
 

district ;studies, through academic and in-service 
training in the United States.
 

6) 	 Publish detailed reports and maps on the mineral 
district as a whole in order that interest might


be generated in the private sector toward organizing
 
a coordinated mining development program for the
 
district.
 

7) 
Complete the project, including preparation of
 
all final manuscripts of reports and maps, two
 

years after it is started.
 

8) 
To assign two young mining engineers from the
 
staff of the DNPM for in-service training in
 

mining technology and beneficiation.
 

9) -To provide such beneficiation equipment as will
supplement that existing in the DNPA4 installations 

at Campina Grande, Paraiba, in establishing a 
beneficiation laboratory to process the scheelite
 
ores of the district as well as other ores from the
 
Northeast Brazil region.
 

10) 	To complete a study of all scheelite mines in
 
the area and determine the best mining technology


practices to be established for mining in the district,

including a detailed survey of beneficiation procedures

best adapted to these ores.
 

11) To train two or more young BraZilian mining 
, members of the DNP4 staff, in all

phases of mining technology and beneficiation as 
applied to this mining district. 

Course of Action
 

The 	A.I.D. loan will finance the costs of:
 

1) 	One USGS geologist, a .pecialiat in mining geology

and structural control of ore depomits, to
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undertake geologic studies of the tungsten district 
of Rio Grande do Norte. 

2) All field equipment and instruments, including
 
geochemical and geophysical indtrumentation as
 

will be required for field investigations.
 

3) 	 Air photographs and base maps at scales needed 
to complete the geolgic mapping; and provide
 

cartographic services in. compilation of final 
manuscript copy of all maps prepared from field 
investigations.
 

-4) At least four field vehicles for use in the
 
mapping programs and at field and regional head­

quarters of the project.
 

5) 	 One U.S. Bureap of Mines engineer, specialist 
in ore beneficiation to undertake a detailed 

study of mine recovery and installation of new 
mines and the best beneficiation practices be 
adopted to handle the scbeelite ores.
 

GOB 	willI 

1) 	Assign one senior DNPM geologist or mining
 
engineer and ftur additional geologist to
 

undertake general mapping as well as mapping and
 
sampling of mines and mineral localities. In the
 
course of project activities, these personnel will
 
be given in-service training in all phases of
 
geblogical investigations of a mineral deposit,
 
including undergiound mapping, sampling techniques,

geological sections, geochemical and geophysical 
prospectii.g, plane table mapping, mineralogy of ore 
and gangue minerals, ore controls and final report and 
map 	preparation.
 

2) 	 Provide administrative support, including clerical 
personnel, field assistants, drivers, drillers and 
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such other personnel and services as may be required

by field, office and laboratory activities of the
 
project.
 

3) 	 Provide appropriate drilling equipment from 
existing equipment with the DNPM to determine
 

geologic controls and reserves of scheelite ore in
 
the 	mineral district.
 

4) 	 Provide laboratory services for chemical, 
mineralogical, petrographic and geochronological 

determinations on samples collected during the course
 
of field investigations.
 

5) Provide project headquarters at the DNPM regional 
office at Recife and field headquarters located 

.at the DNPM field center at Campina Grande in the 
state of Paraiba. 

6) Supply all maintenance and operating expenses of 
vehicles, drilling equipment and of ll field and 

laboratory equipment. 

7) 	Provide an adequate staff of mining engineers and 
technicians plus adequate facilities to carry out 
work in mining technology and minerals beneficiatton 
for the project under the guidance of the U.S. Bureau 
of Mines specialist. 
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DNPM-3 TUNGSTEN PROJECT BUDGET 
(In thousands) 

1. A.I.D. Dollar Disbursements:
 
LOAN 

FY 1968 
Tech'icians (1 USGS and 1 USBM­

Full-time) 
 52 

International travel & transp. of HHE 10 

USGS 	 USBM Tech/Admin.Support 18 

(Laboratory services, report and 
map publication, TDY specialists) 

Participant Training in USA 

(Equiv. to 4 man years)
 
In-service and academic
 

Commodities (Specialized 100 
scientific for mobile and station
 
laboratories, geochemical, geo­
physical and ore beneficiation 
equipment)
 

Sub-Totals: 180 

2. Cruzeiro Costs in Dollar Equivalent 
LOAN
 

Commodities (local procurement for field 

vehicles, field equipment, lab equip­
ment 	& supplies) 

Other Costs (Contract service for aerial 
photography, helicopter services, base
 
map compilotion/reproduction services) 

Sub-Totals: 
Total Loan Funding :-1o 

3. 	 GOB (DNPM) Direct Funding 
(Cruzeiro costs in dollar equiv.) 

Salaries, Personnel enefits, etc. 45 

All other expenss for field, office '92 

and laboratory operations 

Total OB Direct Funding: -37 

UNCLASSIFIED
 

FY1969 Total 

52 lo4 

10 20 

18 36 

32 32 

80 180 

192 372 

5 ,. 

16 x6' 

21 .2 
213 '3.__._ 

45 90 
55 147 

100 237" 
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4. DNPM-4 PHOSPHATE PROJECT 

Introduction
 

This is a project of two years duration in which USAID 
will assign two USGS geologists, specialists in phosphate 
geology, mineralogy and geochemical prospecting methods. 1. 
will be financed with AID loan funds of '322 000 and GOB 
budgeting funding of Cr$687,000 00 (equivalent to $312,00Q). 

Marine phosphorite was digcovered at Olinda, near Recife
 
on the northeast coast of Brazil in the late 1940s. Since
 
the early 1950s a private mining company has been exploiting 
the phosphate deposits, with uncertain financial success in 
marketing the mining product as finally ground phosphate for 
direct application as plant nutrient. Distribution of this 
material is mainly in the northeast Brazil market; distribu­
tion in the south Brazil market has not been successful eco­
nomically because of the high cost of production and trans­
portation to the southern markets.
 

There has been little U.S. Government assistance to the
 
development of this source of fertilizer material. In 1952,
 
in connection with a minerals investigation project in Brazil, 
USGS geologists investigated the uranium content of the phos­
phate and made recommendations for the use of the trace amounts 
of radioactive substance in the phosphate as a means of pros­
pecting for other phosphate areas that might crop out. In 
1963, a USGS ground water specialist spent a month in Recife 
at the request of the GOB and provided advisory service to 
phosphate mining operations in connection with control of 
groundwater flow into open pit mining operations. 

Purpose and Importance
 

In May 6, 1965, the Inter-American Committee on the 
Alliance for Progress (CLAP) expressed concern over the in­
creasing disparity between the 2.5 percent rate of growth of 
the population of South America and the relative decline in 
per capita food production for the population. CIAP urged 
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the immediate establishment of research programs in thealliance countries to bolster food'protra-ction. 
 A means of
substantially increasing agricultural productivity in Brazil
lies in the widespread application of fertilizers, plant nu­t±ients and soil conditioners to the generally depleted and
the low quality soils of much of the country. Two importantquestions must be resolved in promoting the use of fertilizers
for agricultural development: what is the availability anddistribution of indigenous resources, and how can their use be
made economically feasible for Brazilian farmers.
 

The purpose of this project is to determinebution and reserves the distri­of phosphate deposits through intensive
geological investigations along the northeast coast of Brazil
and the Jatob6 
sedimentary basin in western Pernambuco. 
The
most intensive study will be made in the known deposits near
Recife, extending geological knowledge of the reserves to the
coastal regions to the north and south, establishing guide­lines that can serve to assist the search for deposits along
the entire coastal area. 

recently been found. 

The Jatob6 Basin deposits have only
There are marine phosphorite of an age
comparable to those of the coastal deposit, but probably with
a different geological setting. 
Detailed investigations will
be made of these deposits to determine the quality and reserves
of the material which might be used as agricultural fertilizer.
Basic geologic and mineral data (maps and reports) will be
compiled and published for public dissemination with the primary
objective to stimulate the private mining industry.
 

Preliminary survey of the project area, 20 km wide and
100 km long, indicates that this area could produce ph6sphate
more economically than the area now being mined in Olinda.
Moreover, the Olinda source of phosphate ore is gradually
becoming exhausted and costs will increase still further as
mining continues. As phosphate ore is a low cost material
transportation cost forms a large percentage of the final price.
The area to be explored contains a navigable river, the Sao
Francisco, which might supply cheap transportation for future
production. 
This would enable the Sao Francisco river valley to
be supplied with cheap phosphate phich is now uneconomic if
shipped from Olinda.
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This project is one of the "Specific Projects" of the 
Ten Year Master Plan for Mineral Evaluation in Brazil 1965-74, 
phosphates being a mineral commodity in which Brazil is highly 
deficient. In addition to determining the reserves of phos­
phate in a portion of northeast Brazil, 8 or more Brazilian 
geologists will be trained in geological investigations of 
phosphate deposits and in the specialized techniques for geo­
chemical prospecting for such deposits. Of special importance 
in this geological training will be to establish the charac­
teristics of the geological environment of these known deposits
 
in order that the same criteria may be used in selecting other
 
regions of Brazil for prospecting for marine phosphorites.
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Project Targets 

To accomplish the objectives of phosphate evaluation in 
Northeast Brazil, the following targets are established: 

1) 	 Map, geologically, in detail, the Cretaceous marine 
phosphorite deposits in the vicinity of Recife, to 

establish the geological environment of deposition and 
etratigraphic position of the phosphate deposits as a 
means for laying sound groundwork for undertaking map­
ping 	in other areas.
 

2) 	 Undertake geological reconnaissance of possible phos­
phate-bearing areas north and south of Recife and 

map those areas that appear to have a potential as a source 
of phosphate rock. 

3) Undertake a geological and geochemical reconnaissance 
of all coastal areas of NE Brazil that have Creta­

ceous rocks in order to determine the existance of phos­
phate deposits in these areas.
 

4) 	 Map, evaluate or appraise the newly discovered phos­
phate locations in Jatobg basin in western Pernambuco 

state. 

5) 	 Establish guidelines for geological and geochemical 
prospecting for phosphate as a means of stimulating 

private prospecting for these deposits in both the coastal 
areas as well as in the Jatob& basin. 

6) Publish geological reports and maps on all field and 
laboratory investigations undertaken under the terms 

of this project. 

The Course of Action 

To accomplish the objectives and targets of the Phosphate 
Project the AID loan will finance the costs of: 
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1) 	Assigning two USGS Geclogists, specialists in all
 
phases of geological investigation of phosphate de­

posits, to work in the Coastal areas of northeast Brazil
 
and the Jatoba Basin of western Pernambuco.
 

2) 	Providing one-man-year of temporary advisory serv­
ices for specialists of the USGS or other agency
 

to lend assistance in problems relating to phosphate
 
development in NE Brazil.
 

3) Training six Brazilian geologists in modern geolo­
gical and geochemical techniques of field and lab­

oratory investigations and mapping of phosphate deposits.
 

4) 	Providing 8 man-years of participant training in the 
U.S. to include in-service training with USGS field 

and laboratory investigations, mining geology aspects of 
phosphate mining; and academic astraining, appropriate,
in U.S. Universities, with emphasis of the study of sedi­
mentary mineral deposits and the mineralogy and petro­
graphy of sedimentary ores. 

5) 	 Providing aerial photographs of the coastal area of 
northeast Brazil and the Jatoba Basin, and compi­

lation of base maps of thebe regions at appropriate

scales for use in geological mapping.
 

6) 	 Providing all field equipment, instruments and spare 
parts, including such geophysical and geochemical


instrumentation as will be required for field investi­
gations. 

7) 	Purchasing a special truck-mounted sugar drill for
shallow hole drilling to delimit the phosphate beds

in select areas. This drill to be available for use in
those areas where conventional drills of the IM cannot 
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provide timely or desired results.
 

8) 
 Providing four field vehicles for field investigat­
ions in both the coastal areas of the project as
 

well as in western Pernambuco.
 

The GOB will: 

1) 	 Asi.gn one senior DNPM geologist as principal counter­
part an' 8 or more young geologists from DNPM staff
 

to undertake geological investigations with the USGS
 
geologists.
 

2) 	 Provide adequate administrative support to project

field and laboratory operations, including adminis­

trative and clerical personnel, drivers, drillers, field 
assistants and maintenance personnel. 

5) 	 Provide laboratory services in analytical chemistry
and mineralogy and petrography as a means of com­

plementing field investigations and provide cartographic
services to support map preparation needs for the pro­
ject. 

4) 	 Establish project headquarters with the Recife regional 
office of the DNPM. 
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DNPM'-4 ?PHOSP~rATM PROJECT- BUDGET 
In thousandsF 

1, A.I.D. Dollar Disbursements 
* LOAN 

Technicians (2 USGS Full-time) 
Fn 1968 

52 

FY 1969 

52 

Totals 

0o4 

International travel & transp. of HhM 10 10 20 

USGS Tach/Admin. Support 
(Lab services, report & map publication, 
TDY 7pecialists) 

18 18 36 

Participants Training in the U.S.A. 
(Observation, in-service, academic 
training, int'l travel cost) 

62 62 

Comoditiej 
(Specialized drilling, lab/ 
scientific equipment 

50 20 70 

Sub-Totals: 130 162 292 

2. Cruzeiro Costs in Dollar Equivalent 
LOAN 

Comodities 
(Local procurement for field 
vehicles, field equipment lab. 
equip, and supplies, etc.; 

10 _I0 

Other Costs 
(Contract serv. for aerial photo­
graphy, helicopter serv., base map 
compliation/reproduction services, etc) 

20 '20 

Sub-Totals: 30 30 

Total Loan Funding : 130 192 -322 

3. GOB (DNXP.) Direct Fundl.ng 
(Cruzeiro costs in collar equivalent) 

Salaries, Porsonnel Benefits, etc. 
All other expenses for field, off'ice 

znd laboratory operations 

68 
J093 

68 

68 

136 

17& 

.'Total GOB Direct Funding: 176 136 312 
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5. INP-5 - GROUND 14ATER PROJECT 

Introduction 

The project will be financed through AI.D. loan funds of
-$308, 000 and GOB budgetary funding of Cr$3, 045, 000,000
(equivalent to $1,384,000). Seven man years of USGS 
specialists will be required during the two year duration of 
the project.
 

This project will train geologists in modern hydrologic
work while appraising ground-water resources of selected
 
areas. The project is not new to Northeast Brazil, having
functioned since mid-1953 with the Superinteni5 ncia doDesenvolvimento do Nordeste (SUDENE) as the sounterpart agency.

To June 30, 1967, A.I.D. will have provided 9-1/2 man 
years
in technical services, at a cost of approximately $138,000,

and in addition $8,000 for commodities and $51,000 for the

training of Brazilian hydrogeologists in the United States.

The agreement 
with SUDE was to run until June 15, 1968, but

with the termination of Grant funding in sight, 
 it will end
 
by June 30, 1967. The current SUD E project originated with
 a ]IPM proposal in 1961 that USAID and LWPM cooperate on
investigations of ground water in the Northeast. A geologist

was assigned on temporary duty 
to appraise the possibilities

and to .suggest a plan of operation. The emergence of SUDENE
 
as a dominant agency in development and planning implementation
in the Northeast led to establishing working arrangements with
that agency, rather than with DNPM. 

Attempts to improve the availability of water by

constructing dams and wells 
date back to the early years
of the present century, if not before. The fore-runner 
of the Departamento Nacional de Obras Contra as Slcas (DNOCS)
began about 1910 to collect geographic, geologic, and hydrologic
data, and this agency subsequently has built many dams and hasdrilled as many as 10,000 wells. Other governmental ago-nceslater sought to solve parts of thesome water problem. Among them 
are the Comissno do doVale S~o Francisco (CVSF); Superintendni­
cia do Desenvolvimento do Nordeste (SUDENE), and its well-drilling 
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subsidiary, Companhia Nordestina de Sondagens e Perfuraies 
CONESP); the Fundaqlo de Servigo Especial de Sa-ide Pdblica 
FSESP); the Divis~o de Fomento of the INPM; the First Group,

Army Engineers; and State agencies, such as ECOSAMA (Bahia), 
Departamento Estadual de Poos e Acudagem (DEPA - Pernambuco), 
Companhia de Aguas e Solos (CASOL - Rio Grande do Norte), and 
the Ceard Department of Mines.
 

Most of the effort of these various agencies has been 
directed right at the heart of the problem. They have sought 
to alleviate the shortage of water by (a) constructing dams 
to impound streams, or (b) drilling wells to make ground water 
available where there is no possibility of obtaining surface 
water. They have usually been impelled by a sence of urgency
that has precluded the establishment of a factual basis for 
the work to be done, and has led inevitably to undertaking 
some projects that were doomed to failure. Not since about 1920 
has INOCS engaged in the kind of scientific investagation that 
characterized its first decade. Only since 1960 have SUDENE, 
and since 1963 CONESP and the Divisto de Fomento of the I PM, 
sought to apply geologic criteria to the selection of well 
sites and to the drilling of wells. Only since 1965 has 
the Division of Hydrogeology of SUDENE concentrated its efforts 
on hydrologic investigation as contrasted with water develop­
ment. 

Foreign assistance to Brazil on water resources dates
 
back to about 1954, when the United Nations sent 'ne
 
hydrologist. The United Nations have had hydrologists in
 
Brazil most of the time until January 1966. France has helped
through the French Technical Assistance Program. Currentl, there are 
two French technicians working with SUDENE's Divis~o de 
Hidrologia to train professional and semi-professional personnel
through a Basin School of Hydrology. Israel has provided 
assistance, mainly in well development to the State of rIdo
 
Grande do Norte. USAID has worked with SUDENE since the
 
signing, on April 30, 1964, of a Project Agreement for ground­
water investigations. USAID has also provided assistance of
 
another type through the services of two well-drilling advisors
 
one of them headquartered in Fortaleza and the other in Recife. 
These men have worked with CONESP, ECOSAMA, and LNOCS dilling 
crews. West Germany has offered, and Brazil has accepted,
assistance in hydrology which may be initiated soon. 
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Purpose and Importance 

The ground-water project will be part of the Ten-Year
 
Master Plan to Evaluate the Mineral Resources of Brazil,
 
1965-74. The purlose of this project is to strengthen and
 
support the Divisto de Fomento of the LNPM by providing
 
practical training for its newly hired geologists and the
 
guidance of an experienced well driller for its well-drilling
 
crews. At the same time, appraisal of ground-water resources
 
will be made in selected areas, buit it is not anticipated that
 
the whole Northeast will be covered. The A.I.D.-assisted
 
effort will be directed - at the research aspect of the-efly 


IEPMs work, and to the u.ssemination of basic hydrogeologic
 
data.usable by the public.
 

The objectives of the Divisao de Fomento are to conduct
 
research, teat drilling, and development of ground water in
 
select semi-arid areas of the country, especially in the
 
Northeast, and to promote the utilization of ground-water
 
resources through an intensive program of drilling and
 
equipping wells intended for supplying water for both the
 
public and irrigation. At the same time, the Divisto de,
 
Fomento will collect, catalog, and analyze the geo-hydrology
 
data resulting from its well-drilling operations or obtained
 
from other sources. Suitably interpreted and published, these
 
data will become the basis for future water development. This­
drilling and publication of data effort will be carefully
 
coordinated with the ground-water activities carried out by
 
SUDENE and other agencies in the Northeast.
 

Water supply has long been a problem to the residents of
 
Northeast Brazil. It makes itself felt in crop failures,
 
which periodically drive part of the rural population to seek
 
work temporarily in the cities. It is felt, also, in the
 
limitations imposed by the probable rainfall. Only crops that
 
can survive to maturity on the normal amount of rain are worth
 
planning. Those requiring more mean too big a risk.
 

The IEPM program is important to the continued growth,
 
prosperity, and development of the Northeast because water
 
is essential to life. People cannot live, and cattle and
 
crops cannot live and grow, where it is lacking. The amount
 
and chemical quality of the available water determine, to a
 
large degree, the kind and extent of the development, whether
 
agricultural, industrial or commercial, that can be carried
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out in a region. The DNPM effort to improve the availability
of the water supply, therefore, is fundamental to the welfare 
of the region. 

A.I.D.'s technical assistance will make the NM's workmore effective. In short, A.I.D. will be helping the.IM to
accomplish more useful work at a lower unit cost than would
otherwise be possible, and it will contribute to knowledge
of ground water, providing 
a basis on which agriculture and 
other enterprise can go forward. 

The project is of 2-year duration and is to be under­taken jointly by the INPM 
 and US(8. It will have two
 
segments: hydrology reaearch 
and training; and a welldrilling program. It will require the services of two USGShydrogeologists and one expert well driller for 2 years, and 
one expert in reverse circulation rotary drilling for 6 to
12 months. It will require from IPM 12 br 14 geologists
and supporting personnel. It will provide training inhydrogeology in the United States, for selected Brazilian
 
personnel.
 

Three types of ground water investigation will be undertaken. 
These are: rapid reconnaissasce, thorugh reconnais­
sance, and intensive investigation. 
They are described
 
below:
 

RaPid reconn1ssance: Localities having relatively small
water requirements or relatively little ground-water,
large areas of unknown 

or 
potential, can be covered by rapid

reconnaissance. 
These include localities where the level

of 6conomic development probably can be raised only slightlyby improving the utilization of available water resources.
Chief reliance for detailed geologic mapping is on existing

small scale geologic maps. Principal rock types 
areidentified but intensive field mapping of all geologic
formations cannot be undertaken. Records of representative
wells 'and spring will be collected, but a complete inventory
thereof is not to be attempted. Samples will be collected
from representative water sources and analyzed chemically.No test drilling is to be done. Tests by pumping from wellsunder controlled conditions are made only opportunely, and 
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therefore infrequently. Such tests generally will yield 
information on the specific capabities of wells rather 
than the hydraulic properties of aquifers. The resulting 
reports will be informative but brief. 

Rapid reconnaissance of ground water is being carried 
out by SUDENE's Division of Hydrogeology in a plan scheduled 
to run 3 to 5-years. Under this plan, teams of 2 or 3 men 
each are assigned to appraise the ground water potential of 
quadrangles of the 1:500,000 map series. Work is under way 
in quadrangles east of longitude 429 W and north of latitude 
129 S. IPM's work in this area will be either through 
reconnaissance or intensive investigation, in order to avoid 
duplication and will start from the base already laid by 
SUDENE. 

Thorough reconnaissance: Localities having somewhat 
greater water requirements or somewhat greater ground-water 
potential than those described above are done by thorough 
reconnaissance. These are localities where a fairly 
significant impact on the level of economic development 
may be achieved by improving the utilization of ground 
water. Geological mapping of the more promising aquifers
 
is done as necessary, but the less promising formations
 
are handled as in rapid reconnaissance. The well and 
spring inventory and the water sampling are more thorough 
than in rapid reconnaissance, but not complete. Limited
 
exploratory drilling is done and in favorable circumstances 
one' or more aquifer tests will be made. The report is 
more quantitative than that resulting from a rapid recon­
naissance to the extent that data are more complet and lend 
themselves to quantitative interpretation. The report 
however, is brief.
 

Intensive investgation: Localities of moderate to 
great need of water or considerable ground water potential 
receive intensive investigation. These are localities 
where a substantial impact on the level of economic develop­
ment may be achieved through improving the utilization of 
ground water. Each phase of investigation is more thogough 
than in the rapid and thorough reconnaissance types of 
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investigation, but the quantitative phase, esp .ially is 
stressed. This means that exploration drilling and aquifer 
testing are major parts of the effort and that considerable time 
is required for carrying out an investigation. The report is 
more elaborate than those for reconnaissance investigations. 

Project Targets 

The c6rgets to be achieved within the two-year term of
 
this project are:
 

1. 	 To complete ground water studies of a structural basin
 
in the central portion of the State of Bahia, including

portions of the Itapicuru, Vasa Barris and Pombal river 
valleys. 

2. 	 To complete the in-service trainiAg of at least four
 
geologists and six or more technicians in well drilling,
 
in all phases of ground water investigations of the
 
area 	selected.
 

:3. 	 To extend and refine knowledge:of ground-water resources 
into 	areas adjacent to that studied.
 

4. 	 To establish modern methods of recognition and application 
of the use of ground water in irrigation. 

5. 	 To introduce into Brazil the reverse-circulation 
hydraulic-rotary drilling equipment. 

6. 	 To produce reports for publication on all technical 
activities of the project. 

The Divisfo de Fomento now has in NE Brazil only two 
geologists on its staff but expects to have a dozen more 
by March 1967. The new geologists will be inexperienced 
recent graduates. To train.these new-comers in the techniques
;and philosophy of modern ground water investigation, it is 
proposed that they shall work with two experienced USGS 
hydrogeologists, who will teach through frquent and at times 
protracted visits to field locations, and will ensure that 
the work is productive. Two qualified personnel will be 
given hydrogeologic training in the United States during the 
second year of the project.
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The Divislo de Fomento now has 14 percussion drills

and 3 rotary drills in NE Brazil. It intendd to obtain a
 
reverse-circulation rotary drill under the terms 
of this 
agreement. It has drillers but needs supervisory personnel
capable of ensuring steady productive work from all machines 
and crew. This means a "tool pusher", in the terminology
of the rade. An American tool pusher would provide
this coordinative function while training Brazilians in the 
work. 

The reverse-circulation rotary hydraulic drill will
 
be new to the well-drilling business in Brazil. The 
machine is more expensive than the percussion and rotary
drills used heretofore, and should be kept busy if it is 
to pay for itself. It requires drilling techniques and 
skills so far not known in Brazil. To train Brazilian 
drillers in its use, an experienced American driller will 
be needed fulJl-time with this drill for 6 to 12 months 
starting from the delivery of the drill. 

:The reports produced for publication will include 
illustrated by maps, cross-sections, and diagramson the 
areas investigated, or on related subjects. 

Course of Action
 

To achieve the goals of this project the following 
tourse of action will be undertaken. 

The A.I.D. loan will finance the costs of: 

1. 	 Assigning the ground water specialists from the staff of 
the USGS, one full-time drilling specialist in ground 
water investigations and one part-time (TDY) specialist
(6 to 12 months) in the use of a reverse-circulation 
rotary hydraulic drill. 

2. 	 Providing participant training in the U.S. for four or 
more geologists, with the USGS in ground water 
investigative activities. Such training to be under­
taken only on completion of this project. 
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3. 	 Providing one vehicle for each of the two USGS geologists
and field party and such other transportation as is
 
necessary to maintain effective, productive field
 
operations.
 

4. 	 Purchasing the reverse-circulation hydraulic-rotary
 
drill for use in project operations.
 

GOB will:
 

1. 	 Assign one senior Brazilian engineer or geologist

who will be the senior counterpart of the project,

four or more geologists from the Ztaff of the IM;

and as many drilling engineers or technicians from
 
the rolls of the flNPM as may be required to maintain
 
in efficient operation all drilling equipment to be
 
used.
 

2. 
 The lNPM will provide such maintenance and operating
 
expenses as are,required to provide sustained
 
service of all field equipment, vehicles, drills and
 
accessory equipment.
 

3. 	 Establish headquarters of the project in the regional
 
office of the I ME 
 in Recife.
 

4. 	Review and refine DNPM plans for both hydrogeological
 
research and ground-water development, along the
 
following lines:
 

A. 	 Selection and delimitation of the basin in Bahia
 
where irrigation by wells appears to be feasible,
 
evd elaboration of the plans and arrangements

for demonstrating that ground water in sufficient
 
quantity and satisfactory quality for irrigation

is present. 
In this area an intensive investi­
gation will be contemplated, covering the following
 
aspects of geohydrology:
 

1) 	 Mapping and measuring of the geology for­
mations and determirAtion of their structure.
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2) Inventorying wells, including measurements 
depth to water and well discharge; and the 
collecting of drillers' logs of wells. 

of 

3) Inventorying springs, 
of their discharge. 

including measurements 

4) Determining altitudes of wells and springs 
that the water levels be related to each 
other in a piezometric map. 

so 

5) Periodic measuring of water levels to 
determine water-level fluctuations. 

6) Test drilling to verify and to extend the 
available data on the thickness, character, 
and distribution of rock formations and on 
the occurrence. 

7) Test pumping to determine the hydraulic 

properties of aquifers. 

8) Sampling and chemical analysis of water. 

9) Collecting data on precipitation, and on 
streamflow, for use in analyzing the 
hydraulic system. These data normally are 
obtained from the files or the printed 
reports of the government agencies respon­
sible for making the corresponding measure­
ments. 

. Determine which other area or areas should and 
can be investigated in a similar but less
 
intensive manner than that suggested above with 
the available money, manpower, and equipm~ent. 

UNCLASSIFIED
 



DNPM-

_RUDWATFR 
 PROJL:CT BUrjGET
 

(in thousandes)
 

1, A.I.D. Dolla, Disbursements:
 

' 
FY 196, FY 1969 Totals
Technicians '(2 USGS full-time) 
 "I 

52 62 114 
Technician fExpert well-drilling
 
Supv. Direct Hire or Contract) 16 16
 
International travel & transo. 
 10 15 
 25

of HHE
 

USGS Tech/Advin.Support (Lab
services, report/map prepar. 1V 18 36
 
publication, TDY spec.)
 

Participant Training in the USA
 
(In-services & academic) includes 
 _ 16 16
 
er dier. and internrtional tvl,
 
tuition, hooks, costs.
 

Commodities (Specialized, scien­
t~fIc for field & laboratory 811
 
operations)
 

Sub-Totals: 
 161 . 12.7 288 

2. 	Onizeiro Costs in Doir!r Eqiv,
 
,LCAN 

Commodities (Local procurerent

for field vehicles, field 
 10 10

equipment, lab. equipment &
 
supplies in support of operat!ons,
 

Other Costs (Contract Services
 
for aerial photography, helicopter

servipes, base map, compil-tioi Pr 0 
 10
 

- reprpduction services, etc.)
 

Sub-Totals: 
 20 2O
 

Total Loan Funding,: 161 147 

3. 	 GOB Direct Funding (Cruzeiro 
coets in dollar equiv.) 

Salaries, Person.el Benefits, etc. 
 341 341 682
All other expenses for field,
office, and laboratory operations _36f' 341 702 

Total GOB Direct Funding: 702 682 a, 384 
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B. DEPARTAIaNTO NACIONAL DE AGUAS E EN,-,RGI.\ 

1. DNAE-1 - HYDROLOGIC DATA COLLECTION
 

Introduction
 

During the five year duration of this project AIDloan funds of $1,565,000 and GOB budgetary funding of 
cr$8;.81O,o0Oo0 (equivalent to$4 9+,O09 O) will be
 
required.
 

Hydrologic drcta, especially streamflow data, is a 
necessary pre-requisite for the proper planning and
 
design of water resources development projects and for
 
water control. Streamflow data, including average and

total, daily, monthly, and annual discharge, flood

dischaages and mininum flows, are needed for the planning

and design of hydroelectric, irrigation, flood control

,and navigation projects, and for industrial and municipal

water supply, as well as for their operation. The size

of a project, spillway capacities, upon which the safety.

of a dwn depends, the area to be irrigated, etc., are

based on the available data and its extrapolation, or

correlation iith rainfall Cdta. 
The basic data programs

will continue indefinitely in Brazil, just as they will
 
in other countries, 
as the vt-lue of the data is realized
 
and used for planning and design. 
The DNAE of the Ministry

of Mines and Energy is responsible for hydrologic data
 
collection throughout Brazil and is 
now starting to expand

its activities to the two-thirds of Brazil that has only

melger hydrologic data to obtain the data for all water­
use planning in Brazil.
 

Purpose and Importance
 

The purpose of the project is to increase the insti­
tutional effectiveness and technical know-how of the

hydrology operations of the newly created DNAE. 
The up­graded a..,cncy is eosti itted to carryin,, out its reuponai.
bilities on a natio:Lal scale, whore i, prior to 1965, it 
had operated largely in the southeastern one-fifth of
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Brazil. 
It now has offices installed in Goi'ania, Belm,

Man.us and CuiabA, in order to expand and improve its
 
operations and services. 
Its operating funds have been
 
increased from Cr$1.2 billion in 1965 to Cr$ 3.5 billion

for 1967. Large special-purpose river craft have been 
constructed for streamflow investigations. New stream. 
flow and other hydrologic stations are being established
 
to meet national planning and international commitments 
. 
the DNAE is taking an active part in the International 
Decade of Hydrology and is embarked on a program to 
obtain hydrologic data in the vast, ungaged areas of
 
Brazil in order to expand the global knowledge of
 
hydrology in the country.
 

New training activities have been initiated, centered 
in Belo Horizonte, and the agency's control offices and
 
district chiefs hold frequent seminars to standardize
 
their activities.
 

Streamflow investigations were begun in Brazil
 
about 1910 and have been carried on by several agencies,

primarily in the southeastern region from Bahia to Rio
 
Grande do Sul. Some streamflow data has been collected
 
in the Northeast, but data is almost non-existant for
 
the remaining two-thirds of the country. 
The northeast
 
and southeast are well covered with rainfall stations
 
at present, many of which have been established since
 
1962. Rainfall data are available in only a few
 
locations in the other sections of Brazil. 
Among the 
parties involved in various degrees in hydrologic data 
collection are the DNAE; DNOS (Departamento Nacional de
Obras e Sanewnento); SUDENE (Superintendency for the 
Development of the Northeast) in cooperation with DNOCS
(Departa.., nto Nacional Obrasde Contra as S~cas);
several state-controlled electric power corporations
and several private consulting firms for various federal, 
state and private entities. There has been little
 
coordination in the hydrologic data collection programs;

data necessary for planning purposes is difficult to
 
locate; records havd usually not been computed and
 
compiled or published until needed for a project study,
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and are therefore not available in useb.ble form; one 
agency may not be aware of what another is doing or what
 
is available, which resu2.ts in duplicatiLon of effort.
 
It will be the task of the DNAE director general to
 
coordinate the establishaent of systemaoic record-keeping
 
and improvement of methods.
 

The enormous water supply of Brazil, with its 
potential to provide hundreds of millions of kilowatts 
of power, to irrigate millions of hectares of water­
short land, to expand inland navigation, to provide for 
flood control and for public and industrial water supply 
and pollution control, depends on the availability of 
adequate hydrologic infornation for proper planning and 
design. An expenditure of $10,000 in streamflow research
 
can result in a saving of $10,000,000 when building a
 
hydroelectric plant. The huge capital investments
 
necessary in water resources developmert demand the best
 
in hydrologic research. The GOB has selected the DNAE
 
as the agency best suite4 to provide hydrologic research
 
on a national scale. 

Project Targets 

The 	 following are the targets for the five year term 
of the hydrologic Data Collection project:
 

1. 'Establish, at a high level of standards, nationala 
network of hydrologic stations, improve the operations
 
of existing stations, and to publish basic data for
 

* 
national planning of water resources development.
 

12. 	 Equip the DNAE with such equipment as is needed for 
establishing, on a single standard of operation, its 
'national network of hydrologic stations.
 

:3.-	 Train a cadre of hydrologic personnel to man all 
ositions planned in the completion of the national
 

network of hydrologic stations.
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4. 	By the completion date of the project, raise the number
 
of stream-gaging stations from 1100 at present to 1500; 
rainfall stations from about 1500 to 3000 and to 
establish 100 water evaporations stations. 

5. 	 Install recording equipment at 500 streamflow and 300 
rainfall stations. 

6. 	Publish reports on all phases of the project, on its
 

completion.
 

Course of Action 

The 	AID loan will finance the costs of: 

1. 	Assigning three hydrologists from the staff of the USGS
 
who 	 have ample experience in organization and execution 
of hydrologic programs on a national scale. The USGS 
specialists will advise, assist and recommend means of 
improvement of practises and procedures in field and 
office activities and in organization and purchase of
 
equipment, and to improve efficiency of operations and
 
reliability of information.
 

2. 	 Providing in-service training in all phases of operation 
to all Brazilian personnel assigned to the project.
 

3. 	 Providing training in the U.S. for about 36 weeks each 
to an average of six key personnel for year, with 
shorter periods for some officials for organizational
 
and 	management procedures training. 

4. 	Training specialized personnel in computation and
 
compilation techniques of all data in accumulation or: 
to be gathered. 

5. 	 Through dollar expenditure in the U.S. or through 
dollar converted to cruzeiro expenditure.:in Brazil, 
procure (in the U.S. orBrazil) such services and
 
equipment, including additional field vehicles,
 
needed to establish and improve all stream-gaging,
 
rainfall and evaporation stations in the country
 
under the terms of this agreement.
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The 	GOB will:
 

1. 	Assign one senior Brazilian engineer as principal
 

counterpart to each U.S. specialist and three or
 

more Brazilian junior engineers or specialists who
 
will work on a fulltime basis in the organization
 
and implementation of all phases of the project
 
objectives and targets.
 

2. 	Compute, compile and publish five thousand station­
years of back stremflow data, as well as rainfall 
and 	other uncompiled data. Computation and compila­
tion to be accomplished if necessary by subcontractors 
providing modern computer service techniques.
 

3. 	Equip a station in a small hydrologic basin with
 
recording instrumentation to be used as a training
 
and demonstration center.
 

4. 	Provide project operations with all essential field,
 
office and laboratory equipment and services,
 
including aaministrativ and field personnel; radio­
communications with all district headquarters and
 
principal centers of field operations; field vehicles
 
for use of personnel engaged in carrying out the terms
 
of this project, and the payment of maintenance and
 
operating costs of these vehicles.
 

5. 	 Provide cartographic and printing services for the 
.,publication of all reports resulting from project
 
operations.
 

Progress to Date
 

In hydrologic data collection, the USGS has furnished
 
technical advisors since January 1963. This assistance was
 
extended to the Northeast (SUDENE). One advisor served
 
from January 1963 to October 1965 for the overall data 
collection and operations program under which procedures
 
and practices were established, equipment supplied and
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installation begun. A second advisor, from April 1964 to 
June 1966, concentrated on the computation and compilation 
of a back-log of' 1100 station-years of streamflow data 
and 30,000 station-years of rainfall data extending back 
to about 1910. This has now been completed but is still 
unpublished; data is now computed currently to avoid such
 
backlogs. A 3-iLonth detail of another advisor assisted, 
in 1965, the computation program. Since August 1966, an 
advisor has been assisting in the Northeast program to
 
further increase reliability and efficiency. Commodities
 
totalling $103,000 have been supplied to the NE program.
 
The present chief of the SUDENE Division of Hydrology has 
rettxned from an 8-months training in the U.S. 

Direct assistance to DNAE, beginning in early 1966, 
consisted largely of advisory services in organization, 
definition of responsibilities, functions and goals. 
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DNA.1 HYDROLOGIC DATA COLLECTION AND A?!ALYSES 
(In thousands) 

PROJECT BUDGET 

. AID Dollar. Diobursements:WOAN 
LO--

Technicians (3 USGS Full-time) 

FT 1968 

-
78 

FY 1969 

78 

FY 1970 

78 

Lf 1971 

52 

FY1972 
" 

Totals 
"-- -­

286 

International 

9f ME' 
travel & tranp. 10 .'15 15. 10 50 

USGS Tech/Admin.Support (Lab 
services, report/map prep. 
publication, DY spec.) 

Participant Training, in the USA 
(In-service & academic) Includes 
per diem and international tvl,
tuition, books, costs. 

Commodities (speci~aizedscientific 

for field & laboratory operations) 

18 

30 

90 

31 

37 

85 

18 

41 

70 

26 

41 

65 

16 

36 

93 

165 

346 

Sub-Totals: 

2. Cruzeiro Costs in DollarEguiv. 
LOAN 

2a6 246 222 194 52 94o 

Commodities (Local procurement 
for field vehicles, field 
equipment, lab. equipment & 
supplies in support-,of 
operations) 

"195 175 155 100 .625 

3.' 

Sub-Totals; 

Tota4 Loan Funding : 

GOB Direct Funding (Cruzeiro costs 
* in dollar equiv. 

Salaries, Personnel Benefits, etc. 
All other expenses for field, office. 
laboratory operations and contract 
services 

Total GOB Direct Funding: 

.226 

3hl 
486 

-
827 

195 

441 

363' 
364 

727 

17,5 

397 

381 
382 

763 

155 

349 

414 
414 

8.28 

100 

152 

431 
432 

863 

625. 

,565 

1,930 
2,079 

,o009 
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2. DNAE-2 PHOTOGRAWETRIC SFIVICE
 

Introduction
 

During the five year duration of this project AID loan 
funds of $1,430,000 and GOB budgetary funding of 
Cr$2,000,000,000 (equivalent to $909,090) will be required. 

The Departamento Nacional de Aguas e Energia (DNAE) was 
established in early 1966, combining in-'one department various
 
government activitieb and regulatory services in water and
 
power development. Among the activities incorporated was
 
the Divislo de Aguas of the Departamento Nacional da Produglo 
Mineral and the Photogrammetric Service attached to it.
 

The Photogrammetric Service has been in operation for 
more than thirty years as a mapping service. It has a fleet
 
of five aircraft, and its own hangar and maintenance fa­
cilities near Rio de Janeiro. The oldest aircraft is 30 
years old and still in good flying condition, which testi­
fies to the grade of maintenance. Available are aerial 
cameras, photo-processing, stereoplotting and interpretation 
equipment, all located at DNAE headquarters in Rio. Part 
of this equipment is of Swiss and part of American 
manufacture. Standardization of such of this equipment is 
desirable, but not indispensable. The grade of topographic 
maps produced is good, with very fire detail for use in 
water development studies. Some of the personnel have been 

with the Service for more than 25 years and all are dedicated 
to their work. Present aircraft do not have altitude 
capability; instrumentation for modern photography is needed 
and old cameras should be replaced, Up-grading of certain 
stereoplotting and interpretation equipment is required. 

-Purpose and Importance 


The DNAE has been given the authority as a regulatory 
agency of the Federal Governzient to plan, establish and
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carry out programs in hydrological and water power
 
development in the country. To fulfill its responsibi­
lities for developing hydrology and water power development
 
studies in Brazil, the DNAE must have as a technical arm­
a servide that will produce the needed base maps of a
 
great variety suited to the particular plans of a
 
hydrological basin study, a land development project or
 
an electric power development plan. The service
 
plans to develop to fill this basis technological need*
 
is its Photogrammetric Service. This Service was 
transferred along with then Divisno de Aguas of the De­
partamento Nacional da Produqo Mineral (DNPM) to the 
DNAE when this agency was organized. In existence for 
many years as a service of ti1IeDNW4, where its scale
 
of activity was commensurate with the responsibility of.
 
,he agency to which it was attached, the Photogrammetric 
Service now finds itself in a position of having to 
greatly increase its activities and production and to 
perform a manifold function in the production of 
topbgraphic base maps at large scales as well as photo­
interpretation of special land forms andifeatures.
 

The Service's present anmual rate of map production
 
by photogrammetric techniques, is 5,000 to 8,000 square
 
kilometers of territory at scales of 1:25,00 or larger.
 
The!plan of the DNAE for national coverage of hydrological
 
studies: of basins and for water power development for the 
next 20'lyears calls for the preparation of maps of about 
1,000,000 square kilometers of territory in specially 
selected areas. The DNAE plans for the Photogrammetric
 
Ser'Vice now call for increase in the rate of production 
of mapsrto about 50,000 square kilometers per year. Such
 
an increase in map preparation capacity requires that the
 
Service increase its staff of trained personnel as well as
 
the instrumentation for map preparation, and to modernize
 
its small fleet of aircraft needed to supply special
 
scale air photography for nap compilation.
 

,Photogrammetric services are available in Brazil in
 
the civil and military brarich of government ae well as in
 
the private sector. Such nervices are of good quality
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although production schedules are slow in government 
operations. The Conselho Nacional de Geografia received
 
for several years technical assistance from USAID in 
establishing a national program of production of general
 
purpose base maps at scales of 1:1,000P.00, 1:250,000, and
 
1:100OO0, not suitable for the needs of detailed work
 
carried on by the DNAE staff. 

There are three commercial companies in Rio that 
provide good quality general purpose maps compiled through 
photogrammetric techniques and they can undoubtedly 
supplement the needs of the DNAE Photogrammetric Service 
as it develops its plans tvwards the 20 year goal of 
special purpose mapping of large areas of the territory of 
Brazil. The Photogrametric Services activities do not 
overlap those of government and private sector services
 
because the DNAE mapping requirements are specialized,
 
requiring the backstopping, guidance and orientation of
 
,hydrologists and other special engineering talents to
 
,achieve maps to support sound planning in water and 
:power development. T~e DNAE mapping will produce 
valuable information that can be used in programs of 
.irrigation, land development, soils,' agriculture, mine­
rals, geology and hydrogeology and Will need to be 
coordinated with other national resources mapping programs. 
This coordination can be achieved by press release for
 
general public information. USGS advisers will provide
 
assistance in coordinating mapping programs.
 

Project Targets
 

:1) Equip the Photogrammetric Service of DNAE with 
11 the photographic and scientific equipment necessary

'to carry out the needed mapping functions for a national 

:.hydrologic and power development program. 

'2) Establish a cadre of 40 well trained photogramme­
trists in the Service capable of rapid and 

!accurate compilation of high standard special purpose, 
,large scale maps. 
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3) Establish a production rate for the Section, of
 
about 50,000 square kilometers per year of large
 

scale mapping (1:25,000 or less).
 

The 	Course of Action 

The 	A.I.D. Loan will finance tii costs of: 

1) Assigning three Photogrammetric and photo­
interpretation specialists from the staff of
 

the USGS for a total of ten man-years of assistance
 
to the project.
 

2) 	Providing participant training in the UBGS
 
facilities in the U.S. to at least eight persons
 

per year, in such specialities as serial photography,

photo-laboratory, photo and map restitution, photo

interpretation and horizontal and vertical control.
 
Such training may also be carried out at the
 
facilities of the Inter-American Geodetic Survey in
 
Panama, so as not to require English language
 
proficiency.
 

3) 	 Procuring approximately $870,000 of new equipment,
•.! 	 including two new aircraft, cameras, stereo­
plotting equipment to be provided in the three initial 
years of the project. 

GOB 	 will: 

1) 	Establish map production schedules to meet the
 
target rate of 50,000 square kilometers of mapping
 

per 	year. 

2) Assign specially selected trainees to the Service at 
the rate of at least ten additional candidates per 

year for 5 years in order to train, develop and estab­
lish & capable staff of photogrammetric technicians. 
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DNAE-2 PHOTOORAMMETRY PROJECT BUDGET 
(Inthousands)
 

I. AID Dollar Disbursements:
 
LOAN 

Fr 1968 FY1969 FY1970 Fr1971 711972 Total 

Technicians (10 man years USGS Topo) 36 78 76 52 39 -28i 
Salaries, plus pers. benefits, 
(retirement, insurance, etc) 

International travel & transp. 10 5 15 5 10 45
 
of HHE-.
 

11SGS Tech/Admin.Support (Lab 17 23 23 17 18 98 
services, report/map prep.
 
publication, TDY spec.)
 

Participant Training in the USA 17 30 30 30 26 133
 
(In-service & academic) Includes
 
per diem and international tvl,
 
tuition, books, costs
 

Commodities (Specialized, scientific 246 167 310 100 50 873
 

for field & laboratory operations) ......
 

Total Loan Funding: 326 303 454 204 "143 1,43a
 

2. GOB Direct Junding (Cruzeiros cost in 
dollar equivalent) 

Salaries, Pprsonrel Benefits, etc. 45 68 91 114 137. 455
 
All other expepqqs for field, office, 46 68 91 113 136 4a54
 
and laboratory operations and other
 
commodity require-ents
 

Total GOB Direct Funding, 91 136 182 227 273 909
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3. I1AE-3 - COMBINED ThRIFS, LICENSES, STATISTICAL AND 
ADMINISTRATION SERVICES 

Introduction 

During the first year duration of the project, A.I.D.
 
loan funds of $182, 000 -and GOB budgetary funding of Cr$1,272,000,000
 
(equivalent to $578,000) will be required.
 

Law No. 4904 of 17 December 1965 revised the organization
 
of the Ministry of Mines and Energy elevating the former
 
Division of Water of the Departamento Nacional de Produqto
 
Mineral to the level of a department, as the new National
 
Department of Water and Energy (MAE). In the cbange, several 
regulatory services of the GOB were also incorporated into
 
the INAE. The ]XA is composed of the Division of Water, the
 
Division of Electrical Energy and Concessions, the Division
 
of Tariffs, the Statistical Service, and the Photogrametic
 
Service. The law set up a new organizational framework and
 
increased the agencyts responsibilities in licensing,
 
regulating, and coordinating water and power utilizations.
 
It also confirmed and reinforced the 21AE's nation-wide
 
responsibility and authority in these fields.
 

The changeover to Departmental status .lA to a critical 
exmination of technical procedures and management methods 
which had been in effect for many years. As a result, it 
was determined that technical and administrative modernization 
was an indispenfable requisite to the efficient and 
economical discharging of increased responsibilities. 
Technical assistance, providing on-the-job practical training 
in the United States and in Brazil by U.S. agencies with long 
experience in the specific MM areas of interest, was 
the logical response to the DNAE's training needs. 

Purpse of-Emportance
 

The purpose of this project is to improve the performance 
of several key units of the NiAE. Assistance will be provided 
through procurement of advanced equipment for data processing 
and control, and in personnel training. 
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The IAE units involved are long-established units, which
have recently been reorganized and redirected, namely the 
Division of Tariffs, the Division of Electric Energ, 'and 
Concessions, the Statistical Service, and the Administrative
 
Section. Their enlarged staffs will benefit from training in 
rate studies, benefit-cost ratios, power dispatching, power
transmission, interconnection, licensing and water rights
law, statistical control including computer methods, and 
administration and management. 

As the production of power increases and the develop­
ment of Brazil increases, especially in the interior, the
 
work load of these units increases in size and complexity.

For example, in 1965 the Secgto de Energia Hidr~ulica
 
received 290 projects to evaluate and review 'which total­
led 	over three million kilowatts; the Secqto de Concesses 
prepared 96 reports or replies for licenses for power
distribution, 44 for thermoelectric plants, ten for hydro­
electric plants, 24 transfers of license rights, and others
 
to increase, decrease, or otherwise affect power and water 
in Brazil; the Secqto de Fiscalizaqgo e Estatisticas pro­
cessed about 5,500 entries of files of surveys and ins­
pections of electrical installations of municipal, industrial

and 	other private interests, as well as administrative acts, 
requests for rate increases, complaints, and other matters.
 
The reorganization of IAE has increased the responsibilities
 
and up-graded some Sections to Divisions; the work-load in
 
all phases is increasing with the increasing power develop­
ment and electrification in the country.
 

Project Targets 

1. 	 .Modernize the organization, methods and procedures in 
'regulating and coordinating power and water resources 
'development on a national scale of the Division of 
'Tariffs, the Division of Electric Energy and Concessions,

'the 	Statistical Service and 	the Administrative Section 
'of the DNAE.
 

2. 	 rEstablish modern data processing and statistical control 
:methods in the 	above named divisions'. 
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3. 
Train personnel in all,.phases of operation of the above
 
named divisions.
 

Course of Action
 

The 	course of action required to achive objectives is
large2y through sending participants to the U.S. for periodsof training with appropriate agencies of the U.S. Government. 

The A.I.D. loan will finance the costs of:
 

1. 	 Training in the U.S. of four to six months durition
for four (4)persons per year from the Division of Tarrifs,

with the Federal Power Commission, the Tennessee
Valley Authority, and other power agencies, in power rate
structure, benefit-cost ratio, distribution costs, rural

,electrification and related studies.
 

2. 
 Short term training in the U.S. for 15 persons from
the Division of Electric Energy and Concessions in power
*licensing, water rights, detection of conflict of
interests, and related fields with the Federal Power
C6mxission, the Tennessee Valley authority, the Bureau of
Reeczastion, the Department of the Interior Solicitor's
 
Office and with State agencies.
 

3. 	 Provide four months training in the U.S. for each of 4participants from the Statistical Service, in power
statistics and control.
 

4. 	 Provide the Statistical Service with six-months services
of.a U.S. specialist in statistical analysts studies of

large electrical operations.
 

54 	 Purchase'for the Statistical Service, in the U.S. or in
Brazil, statistical computer equipment at a cost of 
$10,000.
 

4
6. 	P1
ovidd training in the U.S. for five pLrticipants from the
Aftiniatration Section, each of six months duration, inadministration and management with appropriate U.S. agencies.
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GOB vill: 

1. Pay all GOB personnel costs and all other expenses.forfield, office and laboratory operations. 
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DA-3 COMBINED SERVICES PROJECT BUDGOET 
(In thousands) 

1. ATfl 711.p_ isbursements: 
LOANFY 1968 'Fr1969 Fr19I0 F7Y1971 F711972 TOAL 

Technicians (6 mos.detai. of FPC L,4. -14 

or TVA Statistical Expert) 

International travel and 8 - " 8 

per diem 

Participant Training in the USA 25 29 56 23 27 160 
(In-eorvice & acadomic) Inoludes 
per diem and international tvl. 
tuition, booka, coats. 

Sub-Totala 47 29 56 23 21 182 

2. Cruzeiro Coats in Dollar Equiv. 

Comodties (Local prbcurement " " -

for field vehicles, field 
equipment, lab. equipment & 
supplies in support if 
operations) 

Su-Totala, - - " " 

Total ,;oan Funding:i 56 23 27 

.3. 'GOB Direct Fundi (Cruzeiro costs 
equivalent)Salariese252 

in dollar 

Salaries, Personnel Benefits, etc* 

All other expenses for field, office 

41 
'119. 

.46 
45 

50 
50 

55 
54 

59 
59 

252 

and laboratory perations ,. - . -- --

Total OW Direct Funding, 160 91 100 109 118 578' 
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SECTION IV - ISSUES 

A. Local Currency Financing
 

The full cost of the five-year Mineral and Water Resources
 
Program will come to $20.167 million, including both dollar and
 

cruzeiro costs (see Program Budget, page v of this paper). AID's
 

direct dollar costs of the program will amount to $6.015 million.
 

On the local currency side the GOB has agreed to provide, from
 

regular budgetary sources, the equivalent of $11,861,000. This GOB
 

contribution will be represented by (a) the salaries and other
 

personnel costs of DNPIM and DNAE technicians assigned to carry out the
 

AID-assisted mineral and water survey and data collection activities,
 

and (b) the expense of related field, office and laboratory operations.
 

Local currency costs of $2.291 million for additional Brazilian-made
 
commodities, ana Brazilian contractual services are to be met from
 

other sources. The GOB has requested that these costs be financed
 
with the AID loan.
 

In the loan discussions, the Government indicated that the
 

maximum contribution that could be made from regular budgetary sources
 

was the 4l,861,000. The size of this contribution, however, in relation
 

to the amount of the proposed AID loan and the fact that the GOB has
 

agreed to loan-financing of assistance formerly grant-funded argue in
 

favor of accepting an 11 to 9 ratio of GOB-AID cost sharing.
 

To minimize AID dollar financing while easing the burden to be 

borne by regular GOB revenues, AID proposes to stipulate in the loan 

agreement that to the extent that other AID program-related Brazilian 

Government-owned local currencies become available (as a consequence of 

AID program assistance loans, payments received under "two-step" dollar 

project loans and PL 480 Title IV projects) such currencies be used to 
the extent feasible in lieu of AID dollars. Current estimates are that 

AID will be certain to have theuc -urrencies available, although 1967
 
Program Loan Ccunterpart has been totally programmed (Roads $21.6 million
 

education and .textbooks $18.5 million, intermediate credit 78 million,
 
labor 15 million, public administration $2.2 million, CONTAP and participants
 
$24 million, this loan $3.6 million, and $10 million reserve); PL 480
 
Title I cruzeiros are firmly reserved for the Mogiana Program; and PL480
 

Title IV cruzeiros are almost entirely allocated to the Rio-Sao Paulo
 
Highway and to the Southern States Highway maintenance program. The remaining
 
balance and future accruals are destined to the agricultural sector in
 

accrordance with AID's over-all present policies' there remains the two step
 

loan interest windfall which will be available. The USAID Controller 
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estimates these funds as being in the order of $9.9 million in FY 68 and
 
$18.8 million in PY 69. This computation was made by the USAID/Controller
 
without taking into account the interest payments on loans not yet made, 
but expected to be approved during FY 67 and thus understates the interest 

payments that will actually accrue. The only claim against these funds 
is approximately $9 million for program support and the balance will be 
available for other program uses such as this loan. However, the USAID 
does not consider it feasible now to negotiate the future use of these 
funds. In the annual discussions concerning the programming of AID 
program-related cruzeiros, AID will strive to secure allocations for 
these purposes. 

To ss".c' full- fund~ing, for the five-year term of the Mineral 
and Water Resources Program, while awaiting the accrual of other 
sources of cruzeiros, the /JD loan must permit disbursements not to 
exceed $8.4 million including the full $2.291 million of local costs 
not othepwise met. 

In the event that AID dollar financing for local costs of the 
Proc- ai.: turns out to le necessary, it is not extected that the effect on 

the U.S. balance of iaym-ents will be significant vis-a-vis Brazil. The 
financing will be spread over five years, declining from $1l,O0in 

]9) ;100,000 SpecialFY 1 to in i'7 1972. The Itter of Credit procedure 

will be used, requiring the me of the dollars for procurement in the 
U.S. In addition, the cruzeiro expenditures may themselves result in 
dollars flowing to the U.S. Some of the Brazilian manufactured 
commodities may bring about increased exports of U.S. materials and 
component parts to i-azil. ii addition, some of the items are 
manufactured by American subsidiaries as, for example, the computer, 
the field vehicles and cameras. Procurement of this type would result 
not only in the export of component parts to Brazil but contribute to 
American sui sidiaries' profits for remittance to the U.S. In another 
category of local cur-rency costs, contracting for aerial photography 
may prove to be feasible on a Brazilian-Anerican joint venture basis. 
The dollar comiiponeit of joint venture contracts would thus directly 

reduce the amount of AID local currency financing. 

B. FiTEP (F'undo de i'inanciamento de Projetos e Programmas) 

in llovembu-r 196'5, AID auth( rized a loan of $11 million to 
FINF&1P which had L !zn esta'olished by the GOB earlier that year to 
direct and finance pre-feasibillty and feasibility studies, general 
surveys and sectoral, regornal and other pre-investment studies in 
aiverse fields. AID alsc made available I billion cruzeiros to 
finance FIIFEP studies conducted thy Pxazilian firms. 

At the time AID extended its dollar loan, it was envisaged 
that ,;5 mi.lion of -the loan Ponds would meet FIZEP's needs for 
feasibility studies and $6 million would finance natural resource 
surveys of the type proposed in this paper. 
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For two principal reasons, however, FINEP-financing is now
 
believed inappropriate for the Mineral and Water Resource Surveys
 
Program. First, at present F]INEP has already made, or is in the
 
process of making, firm commitments for $9.6 million of its AID
 
Loan, broken down as follows:
 

a) Meterological Survey...............$2.2 million
 
b) Telecommunications Study...........$1.6 million
 
c) Sao Paulo Master Plan ..............$ .5 million
 
d) Taquari River Basin ................$ .5 million
 
e) Rio-Niteroi Bridge .................$4.0 million
 
f) CoEigua Port Study................. $ .6 million
 
g) Espirito Santo Highway .............$ .09 million
 
h) Para Pulp and Paper Plant ...........$ .08 million
 

In addition to the above, YINEP is expected to finance i study expected 
to cost approximately $1 million of the Rio de Janeiro subway system. 
Thus, the FINEP loan is now almost entirely committed, or at least 
developed far enough so that it would result in a drastic revision of 
present planning if the remaining FINEP funds which are not yet formally 
committed were suddenly diverted to this loan. Second, the experience 
of FINEP has led USAID to conclude that the organization is better 
adapted to directing discrete studies than a program of technical 
assistance-oriented resource surveys and data collection activities. 
Separate AID financing, directly for the Ministry of Mines and Energy
 
is believed the most effective way of achieving the dual purpose
 
of the loan: strengthening the DNPM and DNAE as national agencies in
 
the natural resource area and developing priority resource data.
 

SECTION V,- IMPACT ON THE U.S. ECONOMY
 

Loan funds will be disbursed for U.S. goods and services
 
directly rel tted to the Resources Program or, if Special Letters of
 
Credit are issued, for general Brazilian imports from the U.S. U.S.
 
balance of payiients effects are discussed in Section IV A.
 

Resource survey results, which will be published both in
 
Brazil and in t e U.S. as a consequence of the loan, are expected to
 
be of interest to potential American investors,.
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SECTION VI - IMPLEMENTATION
 

A. Program Execution
 

The loan agreement will be signed and conditions precedent met
by July 1, 
1967 when grant funding terminates for natural resource
 
activities.
 

Prior to the first disbursement, the GOB will provide a detailed
breakdown'of the GOB's financial contribution to the Program. 
The
breakdown will indicate the form of the contribution, timing and
channels of disbursement, to assure proper accountability. In addition,
the GOB will provide a detailed work plan for the first year of
operation of the Program, concurred in by the USGS, covering each of
the individual projects and an 
overall program execution schedule,
preferably including critical path analysis or similar technique for
setting out work plan schedules.
 

During the first year of operations, on the basis of experience
gained, the GOB will prepare a detailed work plan for the four remaining
years in a form similar to 
the plan for the first year of operations.
This plan, also concurred in by the USGS, will be submitted to USAID
not later than one month prior to the first annual program review
 
(described below).
 

B. Annual Program Reviews
 

Program reviews, participated in by AID, USGS, USBM and the
Ministry will be conducted at least once a year on or about the
anniversary date of the signing of the loan agreement. 
These reviews
will consider annual plans and schedules for the mapping, surveying,
equipment procurement, training and technical assistance activities.
They will also.assess progress in carrying out past agreed plans. 
The
GOB's financial support for the Program will be studied in the light
of thedetailed financial breakdown submitted by the Government to ful­fill conditions precedent. 
The current GOB budget for the Program will
be reviewed as well as the Ministry's request for funds for the following
year. 
The annual meeting will also review the adequacy of AID and GOB
funding for, and of the technical input into, individual projects, and
on the basis of the appraisal of program activities and progress reports
for the previous year, will consider expansion or contraction of activities
in individual projects within the total financial availabilities for the
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program. (Between annual reviews, changes or adjustments among the
 
projects may be authorized, but in the event that such changes are
 
"substantial", i.e. involve a change in scope or money amounts of
 
nxz: than ten percent -- they will require GOB, AID and USGS
 
concurrence.)
 

Inasmuch as the agreed adjustments in the scope of individual
 
activities affect the work schedule and funding of the individual
 
projects, the Borrower will be expected, within a time limit
 
determined at the annual review meeting, to submit for AID acceptance
 
a revised work plan, execution schedule and funding breakdown covering
 
both AID and GOB funding, all of which will be concurred in by the
 
USGS.
 

C. Program Supervision
 

Technical monitoring of the program will be performed by the
 
Office of Engineering Resources of USAID/Brazil and by the GOB
 
Ministry of Mines and Energy. The senior geologist of the USGS team
 
will have overall responsibility for directing USGS efforts and
 
coordinating the work of USBM and other U.S. agency personnel.
 
Counterparts of the senior USGS geologist will be the directors
 
general of the DNPM and DNAE who have been given full responsibility
 
and authority for carrying out the program. Senior GOB geologists
 
have been designated project chiefs in charge of each of the eight
 
individual projects. A USGS or USBM technician will be named to
 
coordinate each of the projects and will report to the senior USGS
 
geologist.
 

D. Procurement of Commodities
 

U.S. made equipment will be procured by the USGS, as agent for
 
and for the account of the GOB, following normal U.S. Government
 
procedurep. The USGS Participating Agency Agreement (PASA) contract,
 
to be approved by the GOB, will provide for USGS services as procure­
ment agent. USGS will be reimbursed by AID/W for U.S. procurement and
 
the loan will be charged correspondingly.
 

To avoid import license delays in the procurement of U.S.
 
commodities for the program, the Brazilian authority CACEX will be
 
expected to review and give preliminary approval to all U.S. commodities
 
to be provided under the loan. The CACEX preliminary approval will be
 
obtained prior to commencement of procurement procedures by the USGS
 
in Washington.
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Procurement of Brazilian equipment will follow normal GOB regula­
tions and will be approved and certified by the senior USGS geologist.

The system of payment for Brazilian commodities will depend on whether

AID will be financing the procurement using Special Letter of Credit
 
procedures or whether other sourcc: , of cruzeiros (e.g. counterpart)
 
are made available by the GOB. 
If Special Letters of Credit are
 
involved, a system of local currency payment will be worked out in
 
advance by USGS, GOB and the USAID Controller's office. Payment for

such commodities may be handled on the basis of reimbursement for
 
submitted vouchers or a revolving fund may be established.
 

Excess property lists will be reviewed by USGS personnel in
 
Brazil and the U.S. prior to undertaking procurement of either
 
American 
or Brazilian commodities.
 

Bulk commodity procurement restrictions set forth in Sections
 
604 (a" and (b) of the Foreign Assistance Act will be observed for

Brazilian commodities to the extent that such commodities are
 
procured under the AID loan.
 

E. Contracting
 

The responsibilities of the USGS will be set forth in a PASA
 
agreement between AID and the USGS, as 
requested by the GOB. It

is anticipated that the services of U.S. Bureau of Mines, Federal
 
Power Commission and Tennesse Valley Authority personnel will be
 
provided for within the USGS PASA. 
ApprovAl of the PASA by AID,

USGS and the GOB will be required as a condition precedent to
 
disbursement.
 

Contracts for other services (e.g. aerial photography) will be
 
approved by the senior USGS geologist in Brazil and by USAID/Brazil.
 

F. Repor-ting
 

Reports on physical progress, including both technical and
 
financial aspects, will be submitted by the Ministry of Mines and
 
Energy to AID at least every three months.
 

Quarterly reports cn shipping under the loan will also be
 
required.
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G. Participant Training
 

Individuals selected for participant training in the U.S. will
 
be selected by the Ministry with the concurrence of the senior USGS
 
geologist and the approval of USAID/Brazil. Selection will be on the
 
basis of technical qualifications and English language training.

Attention will be paid to proper phasing of on-the-job and academic
 
training of DNPM and DNAE personnel so as to avoid disruption of the
 
surveying and other activities being carried on under the Program.

Language preparation will be scheduled to permit timely departures for
 
the training. Appropriate commitments will be obtained from the
 
participants to assure their return to their Ministry jobs. PIO/P

documentation will be used to facilitate AID/W processing of trainees.
 

UNCILASSMIED
 



May 5, 1967
 

UNCLASSIFIED
 
AID-DLC/P-553
 
ANNEX I 
Page 1 of 1.8 

"CIMCK LIST OF STATUrORY CRfITERIA 

(Alliance for i:rogres,) 

1. FAA §.102. Precautions that have been or are being 
taken to assure that loan proceeds are 

not diverted to short-term emergency purposes (-uch 
as budgetary, balance of payments, or military 
purposes) or any other purposea not essential to the 
country's long-range economic development. 

UMID personnel will approve all'?IO/C's" and requests 
for opening letters of commitment and will assure that 
funds are disbursed for goods and services needed for 
the program.
 

2. FiC §..102. Information on measures taken to utilize 
United States Government e:ccess personal 

property in lieu of the procurement: of new items. 

The U.S. Geological Survey equipment specialists in
 
Washington and Brazil will screer all equipment lists
 
and search excess property supply depots to determine
 
what, if any, equipment can be obtained in that manner.
 

3. FArA . 102. Information whether the,country permitss or 
fails to take adecuatc measures to prevent, 

the dai-r_,ge or destruction by mob action of United 
St;:tes property. 

i
 
The Govcrnment of 	!,razil does not permit and takes 
adeuate r'-asures to prevent, the damage or des­
truction by mob action of United States property.
 

4. 	 FAA §,201(d). Information and conclusion on legality 
(under laws of country and U.S.) and 

rcasonablenes- oZ lending and relending terms of the 
loan. 

LINCL SS IFIED 



V"~~ 

2 of4(.Ae 1. 

rh 'pr ed loni ossetwt as fBai 

the welfarec of itspope 

Vie plopn wdll potis ziln eo mc- vcofmlt 
contibut h are it h tinto co peope~l(Se i* 

6. FAA,d§21(b)(1),, Ete nd thei~hecnry ic~s aierc 
~re~snabl by o ,the pororicpe ond ActD o A'. 

'rsosvs othe viac~onomic, polvdlopmenriuetand 

wefa orn of it peole t a exett nd hc 

countrybuas demnstae detem(SatiSntonolea take
 

6 cun~2ihasbeen)Etant o wrL-hi conr,adbernritoth
 
~~~~~oteprinciples of "othc taActndof heC rer f
 

PooaadCatro untaannd is Esta
dell shoiing arepninsstth 
vitaleconomic,~ o poiticaJ andoi-cners fit


responl e. s tuleor andi : tn to. wchplthEvtal e 

sobci oncenepe 

cuntry ha51b)2) ntration cla detncmlnion o tkdem 

effetivestlfh'l mecourmi.
rdtchia
 

Acount sai'gs bc ae f dhrnet h 

Thintacdelvity hands snhouing e ponsivey-.nosto hi> 4 <y-.­
vitalS6conoic pIti and onensofis 

. F . 21 (b)(). Information and conclusion on
 
'Iactivity's 6roainii t n
 

,*41, 



UNCLASSIFIED
 
ANNEX I
 

Page 3 of 18
 

consistency with other development activities, and its contribution
 
to realizable long-range objectives.
 

The identification of exploitable natural resources, to which this
 
program will contribute, is related to and consistent with other
 
development activities. Additional exploitation of minerals will
 
provide raw materials for Brazilian industry and agriculture and
 
make possible an increase in Brazilian mineral exports. Similarly,
 
greater knowledge of Brazil's water resources can provide the basis
 
for an expansion of agricultural irrigation programs and hydroelectric
 
power production.
 

9. FAA §.251(b) (4). Information and conclusion on possible effects 
on U.S. economy, with special reference to areas
 

of substantial labor surplus.
 

The major portion of the loan will be used to finance goods and
 
services of U.S. source and origin. Also, any AID dollars for
 
local currency financing will be made available under the Special
 
Letter of Credit procedure requiring the expenditure of such dollars
 
in the U.S. It is expected that some of the procurement of Brazilian
 
goods and services for the program will result in (1) Brazilian
 
imports of American materials and parts and (2) profits to Brazilian
 
subsidiaries of American companies which can be remitted to the U.S.
 

10. FAA §.251(b) (5). Information and conclusion on the degree to
 
which the country is making progress toward
 

respect for the rule of law, freedom of expression and of the press,
 
and recognition of the importance of individual freedom, initiative,
 
and private enterprise.
 

The recent inauguration of an elected government marks a return to
 
full constitutionality in Brazilian government. A new constitution
 
has been adopted by the Congress and all the extra-constitutional
 
Institutional Acts have terminated. A number of laws and programs
 
have been instituted in recent years at all levels of government
 
to improve the climate for private enterprise. Press and National
 
Security laws enacted by the previous Brazilian government are more
 
restrictive than previous legislation; it remains to be seen how
 
these law will be applied by the new Government.
 

UNCLASSIFIED­
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1. FAA 9.251(b) (6). Information and conclusion on the deiree 
to which the country is taking sL:ep:; to 

improve its climate for private investment. 

Brazil has provided a very broad range of incentive.- ior 
private investment, domestic and foreign. The nationa. 
state and municipal level of government offer ta.x incentives, 
tariff concessions and low cost financing for investments in
 
priority sectors and development regions.
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12. FAA 0.25l(b) (7). Information and conclusion on whether or
 

or not the activity to be financed will
 

contribute to the achievemcnt of self-sustaining growth.
 

The activity will contribuce to the achievement of self­

sustaining growth through its assistance in identifying
 

exploitable natural resources.
 

Infor ;tion and conc.usion on the extent
13. FAA §.251(b) (8). 
to which the activity will contribute to
 

the economic and political,integration of Latin America.
 

The loan is intended to improve the capability of Brazilian 

To the extent that these instittionF becomeinstitutions. 

effective in identifying economically significant re ources,
 

the indirect effect of the project could be to increase
 

intra-Latin American trade.
 

14. FAA B.251(b). Information and conclusion on availability
 

of financing from other free world sources,
 

including private sources within the United States.
 

The Export-Import Bank, the Inter-American Development Bank
 

and the International Bank for Reconstruction and Development
 
It is believed
are not interested in financing this activity. 


that private sources within the U.S. would not be willing to
 

finance an activity of this kind.
 

15. 	 FAA §.251(b). Information and conclusion on capacity of the
 

country to repay the loan.
 

The loan will be repaid in dollars over 40 years at A.I.D.
 
considered
concessional interest rates.- Such terms are 


within Brazil's capacity to repay.!
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16. FAA 0.251(b). 	 Information and conclusion on country, , effort,s 

to repatriate capital investcd in other countrie!S 
by its own citizens. 

Brazil's efforts to stabil:ze the value of t,1r., cruzeiro through 
measures to counter inflation should contrib,.0,e to the return 
of capital invested in other countries by its cilizens. 

17. 	 FAA 0.251(b).. Information and conclusion on reaso-vabhle P0ros­

pec.s or repayment. 

The loan will be repaid by the GovuiEvment ol' B.razil. Terms are 
within Brazil's capacity for repayient.. 

18. FAA §.251(e). Information and conc.usion onofavalabilty anon 
appliration together with . 'ief in I'ormntion,uff' 

and assurances to indicate reasonably that-, un&P' <.il be uised. in 
an economically and technically sound marili'r. 

An application [or this loan has been rcfJ:v'". 2,1'.'i sLeul; 

information and assurances have been provJ.(I(u(. W ndt ate 
reasonably that funds will be us d. in an mi ,ally and-ejoi 
technically sound manner. 

19. FAA E.251(g). 	 Information and conclusion orn u:s- of loo-n to 
assist in promoting the co-o pe ratIve movement 

in Latin America. 

The loan will have no effect on the cooperatLive movement in 
Latin America. 

UNCLASSIFIED
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20. FAA §.251(h) Infornation and conclusion on whether 
the activity is consist(:nt with the 

findings and recommendations of the I:!tcr-American 
Committee for the Alliance for i'rojre:;s in its 
review of national 	 development activities. 

The loan is confistent with the findings and recom­
mendations of the Inter-idnerican Comnittee for the 
Alliance for Progress in its review of4ational 
development activities.
 

21. FAA §4252(a) 	 Total amount of money under loan whic. 
is going directly to pr~vate enter­

prise, is going to intermediatc credit institutions 
or other borrowcrs for use by private enterprise, io 
being used to finance imports from private sources, 
or is otherwise being uscd to finance procurements 
from private sources.
 

A large portion of 	the loan funds will finance the
 
services of U.S. government agency personnel. Com­
modities and contractual services procured will be
 
from private U.S. or Brazilian sources.,
 

22. FAA §.281. Extent to Which the loan will contribute
 
to the objective of assuring maximum
 

participation in the task of economic development
 
on'the part of the 	people of the developing

countries, through 	 the encouragement of democratic 
private and local governmental institutions.
 

The loan is intended to assist agencies 'of the 
Brazilian Govern:ient at the national level, 

23. 	 FAA §.601(a). Infori ation and conclusions whether 
loan will encoura.,e efforts of the 

'country tor 
(a) increase the flow of international
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jtrnde; (b) foster privatc initiative -nd competition; 
(c) encouragc development and uSC Of cooeraLives 
credit unions, and savings and loan ;::.sociat:f.ons; 
(d) discourage monopolistic practices; (e) improve 
technical efficiency of industry, agri.cuLture, and 
cor;m:erce; and (f) strengthen free labor unions. 

(a) 	 iincrall surveys may lead to c:xploitation of 
resources sufficiCt for .rul :)export, 

(b) 	 Resource dz-.ta developed as a result of this 
technical assistance program may .'timulate 
private initiative and conne titien. 

(c) 	 No effcct. 
(d) No effcct. 
(e) 	 Soundly gathered, evaluated innd publislhcd, 

resource da'.ta ma' reduce the waste and ineZ,­
ficiency of poorly planned mineral and water 
projects. 

(f) 	 No effect. 

24. 	 FiAA §,6Ol(b). Infor.mtion and conclusion on how the 
loan will encourage US. private trade 

and inves tment abroad ,ond hotw i uill encourage
private .$, p:.rticipation in orei:;n assis;tance pro­
grams (including use oCf privaLc tra¢cd channels and 
the services of U.S. private enterprise). 

Th loan will have no direct effect,
 

25. FAA -§,601(6). 	Conclusion and supportin, information
 
on compliance vith the Congressional 

policy that engineering and professional services 
of U.S. firms und their affiliates are to be used in 
connection with capital projects to the ma:imum e:t­
tent consistent with the national Literest,
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Since the purpo:!c of this teclinical assistance 
program is the rtrengthining of BraziILan Govern­
ment institutions, tke !;ervic,:s of U.S. .overnrnent 
agency personnel. in coniparvble U.S. government 
positions xicre requested. 

26. 	 FAA §,602. Information and c,)nclusions whether
 
loa;i will permit ..,merican small
 
business to participiate ct, itably in
 

the furnishing if goods and s: rvices financed by
it. 

Commodities fro:i the U.S. vilL be procured in a 
manner to permit participation by U.S. smill business. 

27. 	 FAA §.604(a): Aiip§,10,° Compliance .ith restriction 
of dornnoditv jrocurement to 

U.S. except as othern:ise 6ete-.:;iined by the President 
and subject to 3tatLtury reporting rer ilreenint-. 

Will be complied 	with.
 

28. FAA 8.6O4(b). Compliance 	with bulk commodity pro­
curement restriction to prices no
 

higher than the market price prevailing in the
 
U.S. at time of purchase.
 

Will be complied 	with.
 

29. FAA 5.604(d). Complicnce with rec:uireient that 
marine inSurance-be purchased on
 

commodities if te host country disdri-minater,
 
and that such insurance be placed iii tbe U.S.
 

kUCLASSIFIED 



IX 

Q,­

' 	 1"oan funds will be ri dc aivi.bc for marine
 
insurance on j.Lhoe,-.J sl' C
cofu.i.1QF , ~. *iu 


in.ourancc i s p1 Lccd. and comeiedtivc bat.,is aG
 
]'Specifiod in th' s Section of 'L1c'&Act. In the
 

even, tat~az,1
1disrimnats, gais~tanyU.S. 

~ 0Cnunn~. tb <& comapany, asthat~ ~ 'b74cce. 

reqjuired-b' this Section.,' 

30. J&,6O4j) qomplianrce vibh re:ui.reront, that. 
.fund~s' not bc. u:1ec or procurxeien 

of any 'a rictulturalcirmiodity oi rf lq thereof, 
ousd-th i t c-~e leAoot~ rc	 % 

Of 	 SLeCor iscoodi"y les~s' than partty, 

No 	 asriculItural cornnoditien 111ll be Procured., 

3 	 _19 _______11_(a_(1)_ Inforrnationan'cclson 

financial) and other 'ln neesr-Lo aIy
 
~ 2~the $assistance an6 6E a: rdasonably. firm eistimate
 

fiiccoto-tl nisua~ncC 6f the Unte
 

p-i. States. 

SNecessary technical and financial plans have been 
con~pted n reasonably firn: esttimate of the &ost, 

oteactivity to"_-he VUnited States ha been, szaiid< 

.L 7 .7 7, 	 ,-~ 

;7.77~J,~'~ ­
-~ 7-7 . - I ~ ,777,7 	 7M 



UNCLASSIFIED
 
ANNEX I
 

Page 10 of 18
 

32. FAA @.611(a) (2). Necessary legislative action required
 
within recipient country and basis for
 

reasonable anticipation such action will be completed in
 
time to permit orderly accomplishment of purposes of loan.
 

No special legislative action is required.
 

33. 	 FAA 0.611(b); App.0.l01. If water or water-related land
 
resource construction project or
 

program, information and conclusion on benefit-cost com­
putation.
 

The water-related aspect of this activity will be concerned
 
solely with data collection.
 

34. FAA §.611(c). Compliance with requirement that contracts
 
for construction be let on competitive basis
 

to maximum extent practicable.
 

No construction contracts will 	be invovled.
 

35. FAA 9.612(b) and 636(h). 	 Appropriate steps that have been
 
taken to assure that, to the
 

maximum extent pos. ible, the country is contributing local
 
currencies to meet the cost of contractual and other ser­
vices and foreign currencies owned by the U.S. are utilized
 
to meet the cost of contractual and oth2r services.
 

Brazil's contribution of local currency to this undertaking will
 
be made in the form of salaries of Brazilian Government personnel
 
and 'the provision of facilities and equipment. As stated in
 
Section IV, this is believed to be the maximum possible commit­
ment of local currency that the Government can make at present.
 
However, the loan agreement will provide that if AID program­
related, Brazilian Government-owned local currencies become
 
available during the course of the Mineral and Water Resources
 
Program, such currencies will be used in lieu of AID dollars
 
for local costs. Present and anlcipated requirements for
 
U.S.-owned Brazilian currency rule out the use of such ftnds
 
for this purpose.
 

36. FAA .619. Compliance with requirement that assistance to newly
 
independent countries be furnished through multilateral
 

organizations or plans to maximum extent appropriate.
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No contracts for architectural and engineering service
 
in excess of $25,000 will be financed under the loan.
 

54. 	A2p §.104. Compliance with b'ar against funds to pay
 
pensions, etc., far military personnel.
 

Funds obligated by the loan will not be used to pay
 
pensions, annuities etc*
 

55* App, §,106. If country attempts to create distinctions
 
because of their race or religion among
 

Americans in granting personal or commercial access or
 
other rights otherwise available to US, citizens
 
generally, application which will be made in
 
negotiations of contrary principles ps expressed by
 
Congress.
 

No attempts by Brazil to crealte distinctions because of
 
race or religion among Americans in granting personal
 
or commercial acces~r other rights otherwise avail­
able to U.S. citizens generally are known. If the Host
 
Goverraent atterapts to create such distinctions, 
application will be made in negotiations of contrary
 
principles as expressed by Congress.
 

56, App.§.ill. 	 Compliance with existing requirements for
 
security clearance. of personnel.
 

Existing requirements for security clearance of
 
personnel will be obseeved.
 

57. App,.L112. Compliance with requirement for approval
 
of contractors and contract terms for
 

capital projects.
 

Phe loan agreement f. )i2o s blpulate.'
 

UNCLASSIFIED
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5 8 4. Xpp. §,1 . Compliance with bar a11ainst usC of funds to 
pay assessments, etc,,,f 7. , meber 

Loan funds 'ill. not be dcsed to marike pym'nt to any 
U. N. member. 

59o Ap:1. §. 115. Coupliance with r''ulations On cup1 oy­
ment of U.S. nid local pea-sonneJ. for

funds obligatcd after April 30, 1964,(7,cegulalion 7). 

Not applicable 

60. Ip. 5.401, Conpliancc with bar against use of 
funds for publicity or propaganda

pur?oses within U.,3. noL herctofore authorized by 
Congrcss.
 

Loan funds will not;be used for pub-l'h:ty or propa­
ganda purpose iiithitn' the. U.S. 

UNCLASSIFIED 
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LOAN AUTHORIZATION 	 D R A F T 

Provided From: Alliance for Progress Funds 
BRAZIL--Mineral and Water Re~scrces Program 

Pursuant to the authority vested in the Deputy U.S. Coordinator, 
Alliance for Progress by the Foreign A Act of 1961 as 
amended, and the delegations of authority 1hereto, I hereby
authorize the establishment of a loan, pursuant to Part I, Chapter 2, 
Title VI, Alliance for Progress, of said Act to the GovernmenL of 
Brazil ("Borrower") of not to exceed nine million two hundred 
thousand United States dollars (US$9,200,000) to assist in financing
(1)surveys of mineral and water resources by the National Department 
of Mineral Production (DNPI) and the National Department of Water 
and 	Energy (DNAE), (2) technical assistance to the DNPMand DNAE, and
 
(3) 	 equipment for the DNM and DNAE ("Program"). 

This loan shall be subject to the following terms and conditions: 

1. 	 Interest and Terms of Payment 

Borrower shall repay the loan to the Ageucy for International 
Development ("A.I.D.") within forty year. f'rom the first dis­
bursement under the loan, incl.uding a grace period of not to 
exceed Len years. 13orrower shall pay to AT.D. in United States 
dollars on the disbursed balance of the loan interest at.'the 
rate of one () percent per annum durinbr the grace period and 
two and one-half (2,') percent per annum thereafter. 

2. 	Other Terms and Conditions
 

a. 	 As conditions precedent to the first disbursement of the 
loan, Borrower shall submit to AID for approval:
 

(1) 	 a detailed breakdown of the financial contribution 
which Borrower shall make to the Program: and 

(2) 	 a detailed work plan for the Program for the first year 
of operation. 

UNCLASSIFIED 



ANNEX III, Page 2 of 2 

b. United States dollars utilized under the loan to f'inarjcelocal currency costs shall be made available to the Borrower 
or its designee through the Special Letter of Credit procedure

and shall be used only for procurement'in the United States.
 

c. Equipment, materials and services (except shipping and inrine
insurance financed under the loan) shall have their origin inand be procured from the United States or Brazil. Shipping
financed under the loan shall be procured in the United States,
and marine insurance financed under the loan shall be placedin the United States with a company authorized -to do business 
in any state of the United States. 

d. Borrower shall use for the Program, in lieu of any United StatesDollars that would otherwise be disbursed under the loan tofinance the Brazilian currency costs of this Program, any currencies'
that may become available to Borrower after -the date of thisAgreement in connection with assistance (other than the loan)
provided by the United States of America to Borrower, provided
that currencies may be used for such purpose. 

e. The loan shall be subject to such other terms and conditions
 
as A.I.D. may deem advisable.
 

Deputy U.S. Coordinator 
Alliance for Progress
 

Date
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