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SUBJECT: Brazil - ;3outhern States Highway laintenance Equipment 

Attached for your review are the recommendations for 
authorization of a loan in an amount not to exceed $31,600,000
 
to the State Highway Departments of Rio Grande do Sul, Santa 
Catarina, and Parana for equiprment for highway maintenance and 

betterment, for technical assistance to the Highway Departments 
of each State, and for reorganization of the several Highway 
Department s. 

This loan proposal is scheduled for consideration by
 
the Development Loan Staff Committee at a meeting on Monday,
 
June 12, 1967.
 

Annex VT, the Loan Authorization, will be distributed 
before the DLJ-C meeting. The conditions are set forth fully 
on pages v, vi, and vii of the Summary and Recommendations 
section of the paper. 

Rachel C. Rogers
 
Assistant Secretary 
Development Loan Committee
 

Attachments: 
Sumary and Recommundations 
Project Analysis
AI1EXES I-V
 
AN1EX VI - To be distributed
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June 7, 1967 

RAZIL - Maintenance Equipment and Technical Assistance for 
the Highway Maintenance Departments of the States 
of Rio Grande do Sul, Santa Catarina and Parant 

SU*= AND RECON4ENDATIONS 

1. BORROWERS: The Borrowers will be the State Highway
Department of Rio Grande do Sul (DAER/RGS), the 

State Highway Department of Santa Catarina (DER/SC) and the 
State Highway Department of ParaM (DEj/FR). The loans 
will be guaranteed by the GOB and by the respective states. 

2. RJRPOSE OF THE LOAUS: The projects are designed to 
accomplish the following objectives: (1) to provide

DAER of Rio Grande do Sul and the DER's of Parani and Santa 
Catarina with the necessary highway maintenance equipment 
to adequately maintain and upgrade the road networks of 
their respective states; (2) to provide the necessary
technical assistance to accomplish reorganization of the 
Highway Departments of each state; (3) to assist each 
state Highway Department in the assuming of maintenance 
responsibilities for all federal roads, in each state. 
which are presently being maintained by the DNER (the 
National Highway Department). 

3. AMOUNT AND TOTAL COSTS: Not to exceed in total 
value US$ 31.6 million to cover the direct foreign

exchange costs for goods and services to be purchased in 
the United States. The cost breakdown for this project is 
shown below: 

UNCLASSIFIED /... 
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U.S. Maintenance Equipment/Technical Assistance
 

4US$ Millions) 

Rio Grande Santa
 
do Sul Catarina Paren&
 

U.S. Dollar Loan
 
Maintenance Equipment 8.1 4.3 6.4
 
Spare Parts 	 1.1 .5 .8 
Shipping and Insurance l.b 1.0 1.5
 
Technical Assistance 1.0 1.0 1.0
 
Engineering Training U.S. .1 .1 .1
 
Contingencies 1.2 
 .6 1.0
 

TOTL . . .o0,..,o...- . I 7 .1. 

Loan from Title IV Counterpart
 
Wheat Fund
 
Maintenance Equipment and
 
Spare Parts 1/ 2.0 1.6 1.6
 

Technical Assistance .2 
 .2 .2
 
TOTAL .. 0.......... 2.2 	 18F 5.8
 

State Contribution of
 
Locally Purchased Equi]ment

and Spare Parts 
l/ 	2/ 6.o 5.4 4.6 16.o
 

Total Amount U.S. Dollar Loan ............ US$31.6
 
Title IV Counterpart Fund ...............US$ 5.8
 
Total Amount of States Contribution ...... US$16.O
 
Total Amount of Project in U.S.Dollars .......... $
 

i/ 	All cruzeiro figures are based on March 1967 exchange rate
 
of NCr$2.70 - Cost of local equipment have been inflated
 
by 25% to cover the estimated average inflation of 25%
 
over a two year disbursement period.
 

2/ 	The states are presently spending from $2.9 million (Santa

Catarina) to $4.4 (Paran.) to support the current cost of
 
maintenance programs; these amounts will increase to
 
between $4.6 million pnd $6.4 million to support the
 
proposed programs.
 

.UNCLASSIFIED
 

http:NCr$2.70


-iii- UNCLASSIFIED
 

4. BACKGROUND: In March 1965 the Mission receivedrequests for highway maintenance equipment loans fromthe states of Rio Grande do Sul, Santa Catarina and Paranmas part of a national program designed to upgrade and
modernize the maintenance capability of Brazilts individual
state highway departments. 
A Danish consulting firm,
flyaPmajl" was already working on transport master
planning studies for the Southern states sponsored by the
World Bank and the GOB. 
Because of the Southern rtatese
proposed maintenance projects, the Bank agreed to modifr
the master plan's scope of work to include maintenance
feasibility studies which the consultant submitted to the
Mission in March 1966.
 

These feasibility studies did not possess sufficient
information for developing an equipment loan.
 

The Mission was told, however, that the necessary information
required for a loan document would be available in the
transport master planning studies completed 	in October 1966.
Upon examination of the master plan it was discovered that
more information was 
still needed. 
 To solve this
problem, the consultant prepared a supplementary maintenance
feasibility report which was presented to the Mission on
December 20, 1966. 
This supplementary report along with
the master plan, original maintenance feasibility studies
and the findings of several trips to the Southern states
undertaken by the Mission otfices of Capital Development
and Engineering, constitute the information 	presented in
this Capital Assistance Paper.
 

5. 	 INTEREST OF OTHER FINANCIAL AGENCIES: 
 The Ex-Im
Bank, 1DB and IBRD have indicated no interest in
financing this project. 
Other 
free world financing is not
available on reasonable terms for this project.
 

6. STAJTORY CRITERIA: 
All Statutory Criteria of the U.S.
Foreign Assistance Act of 1961, as amended, have been
met. 
(See Exhibit 1, Annex I).

7. 
 COUNTRY CLEARANCE: 
 COCAP approved this project for


A.I.D. financing in Jrne 1967.
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8. 	 ISSUES: 

1. Borrowers' Contributions to the Projects
 

The total cost of the proposed highway maintenance projects for the Southern states is US$55.4 million. USAID will
finance $51.6 million,59 percent, the states will finance
 
US$15.7 million, 30 percent, and the GOB will loan to the 
states from the Title IV, Counterpart Fund, US$5.8 million,11 percent of the proposed projects. In addition to this, the
highway departments of the three states will be required to
make 	annual expenditures of between $4.6 	million and $6.4 millionfor maintenance costs as well as support major road construction 
programsto be financed by the World Bank and the states. (SeeInvestment Program in Financial Analysis, page 64). The
Borrowers' contribution to these projects, therefore, appears

adequate.
 

2. 	 Santa Catarina's Ability to support the proposed Main
tenance Project
 

The Highway Department of Santa Catarina is presently
spending 48% of its total budget and 57% of its assured
 
sources of revenues on maintenance. The proposed project

will require the department to spend 38 percent of its
 
total budget and 71% of its assured sources of revenue
 
in 1970. This financial burden is high in relation to
 
Santa Catarina's sister states. 
 The state should be able
 
to support the proposed program for the following reasons:
 

(a) 	The highway department and the state shall covenant in
 
the Loan Agreement that maintenance operations will be
 

given priority over road construction and that road main
tenance will have first call on all state highway depart
ment funds.
 

(b) 	The financial and economic benefits presented in the

economic analysis are substantial for the proposed 

investment.
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9. 	 RECOMMENDATIONS: It is recommended that three loans be 
authorized as follows: 

(a) 	 A loan to the State Highway Department of 
Rio Grande do Sul (DAER) not to exceed US$13.3 
million. 

(b) A loan to the State Highway Department of Santa
Catarina (DER) not to exceed US$7.5 million. 

(c) A loan to the State Highway Department of
Paran4 (DER) not to exceed US$10.8 million. 

These loans will be subject to the following terms and 
conditions: 

(a) 	 The repayment of the loans by the Borrowers 
within fifteen (15) years of the date of the

disbursement, including a three (3) year 	grace

period. 

(b) 	Interest rate of 
3-1/2% will be charged on
 
all disbursed loan funds including those
 

during the grace period.
 

() 	 Interest and principal to be repaid in U.S. 
dollars in semi-annual installments. 

(d) 	 All equipment and material financed under this 
loan will have their source and origin in theUnited States. All technical services except for

local engineering services will have their source andorigin in the United States. Local engineering services
will 	be funded from PL 480 funds to the extent possible. 

(e) Supervisory engineering services will be
contracted with a firm satisfactory to A.I.D. 

and under USAID approved conditions. 
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(f) The two-step option will be offered to the GOBI with repayment schedule at forty (40)including yearsa ten (10) year grace period with interestof one (1) percent during the grace period and twoone-half (2-1/2) percent thereafter. 

(g) The GOB 
ill guarantee the loans.
 

(h) The states shall also guarantee the loans and shall commit 

themselves to provide any additional funds necessary forthe projects.
Other terms and conditions: 

(a) The Borrowers and the DER shall covenant andprovide evidence satisfactory to A.I.D. that theircontributions to the projects will be made available
as needed for the continuing maintenance of equipmen~t
purchased and for the continuing operation 
of the highway
departments. 

(b) The Borrowers shall covenant to make adequatefunds available to carry on an equipment replacement and procurement program after the completion
of the projects.
 

(c) The Borrowers shall covenant that maintenanceoperations will be given priority over roadconstruction and that road maintenance will have firstcall on the stateshighway departments' funds. 
(d) The states shall covenant that all newconstruction will follow the 

road
 
established in 

general priorities
the World Bank sponsored masterplanning studies. 

(e) The states shall covenant that contract proceduresfor road construction will be amended so thatthe roads will be fully completed before being turned
over to the various DERgs 
 for maintenance. 
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(f) 	 Each state highway department will develop and 
present an operational maintenance program satisfactory to AID prior to the procurement of equipment. 

(g) 	 The states shall covenant that they will enforce
vehicle weight and dimension legislation on

their highway network. 

(h) Concurrent with the signing of the loan agreement
with the states, the DNER, USAID and the Borrowerswill sign separate agreements which will guarantee thetransfer of the DNER maintenance responsibilities,
equipment and personnel in the Southern states to therespective state highway departments and will establish a reasonable time-table for this transference.
DNER will also agree to pay the various 

The 
state highwaydepartments for assuming the maintenance responsibilities

of the federal highway network. 
(i) 	 The loan will be subject to other terms and 

conditions as A.I.D. may deem advisable. 

9. PROJECT COMITTEE: 

Loan Officer/Chairman - J.M.Prindiville-USAID/B-ADCD 

Engineers 
 - J. Campbell-USAID/B. NpR
 
K. S hedler-USAID/B-ENMH 

Equipment Specialist - P.Tysinger-USAID/B-EJUU 
Economists - C.Bischoff-AID/W-IA/CD 

J. Tendler-USAID/B-PpEC 

Legal Officer - J.Heller-USAID/B-LGS 

Drafting Officer - J.M.Prindiville-USAID/B-ADCD 

Approvedb:
 

L.V. Perez-USAID/BADCD 
W.A.Ellis-USAID/BDDOM 
S * . VanDyke-USAID/B.DOM 
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AID- D/P-592 

SECTION I - PLACE OF THE LOAN IN THE PROGRAM June 7, 1967 

1.01 - Brazil's state highway departments are now confronting 
a very-serious problem caused by (1) the rapid 

expansion of the nation's highway network in the past 10 years 
and (2) its alarming early deterioration attributed to 
improper maintenance and poor road construction i/ This has 
caused highway officials to focus their attention on proper 
maintenance and construction methods to ensure that the 
existing investment in the highway systems will not further 
deteriorate and future investments in construction will fully 
realize their economic potential. 

1.02 - One of the goals of USAID's ass.stanceto Brazil's 
transport sector as outlined in the 1968 Capital-


Assistance Program Manual is to foster a more efficient
 
and effective operation of selected state highway depart
ments of Brazil. Consequently, the Mission is giving
 
particular attention to (i) highway department organization;
 
(ii)planning, programming and highway operations; (iii) 
the management of highway construction by contract; (iv) 
modern mechanized highway operations which include equip
ment needs and their adequate maintenance; and (v) highway 
maintenance. 

1.63 - The proposed projects are designed to make a
 
significant contribution towards the solution of
 

Brazil's serious transport proilem, by financing the dollar
 
cost for highway maintenance equipment and technical
 
assistance in an important region of the country. It is the
 
fourth project in a series of projects that commenced over 
three years ago with a $20.0 million technical assistance 
and maintenance equipment loan to SUDENE, authorized on 

I/ 	 During 1955-1965, Brazil total highway network expanded 
from 387 to over 690 thousand Kin. 

ICXASSIFIED 	 ...
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November 18, 1964. Since the, USAID has authorized two othersimilar loans. One for $15.0 million to the DER of MinasGerais, authorized on May 28, 1965 and the other, a $20.0

million loan to the DER of S1o Paulo, authorized on
August 18, 1966. 
This amounts to a total of $55.0 million
that has been authorized to deal specifically with highway
maintenance in Brazil. 
Except for Sgo Paulo, these projects
are from 65 to 90 percent complete. Although slow in initialstages of implementation, they are now progressing satisfactorily.
(Annex II, Exhibit 1, shows the present status of USAID
financed highway projects in Brazil.) The proposed projects are
a logical consequence of GOB and USAID's plan to upgrade and
modernize the highway departments of Brazil and will constitute
the fourth, fifth and sixth loans of this category establishing
a definite identification of USAID wit 
a road betterment,

maintenance equipment and technical assistance program.
 

1.04 - In addition to this, the World Bank is presently

planning to conduct the second phase of transport
master planning studies in thirteen states. 
USAID will
participate in these studies by financing the master


plan for the State of S~o Paulo, using $1 million of
funds lent to the State for this purpose as part of
the A.I.D.-financed highway maintenance program. These master
plans include USAID approved highway maintenance feasibility
studies in their scopes of work. 
It is anticipated that these
studies will provide additional highway maintenance and
technical assistance projects in the future for USAID
 
financing.
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SECTION II 
 - DETAILED DESCRIPTION OF THE PROJECT 

A. History and Background
 

2.01 -
In January 1965 the Mission began discussions with the

DNER on a program designed to upgrade and modernize the
maintenance capability of Brazil's individual state highway departments. 
The program that evolved from these discussions con

templated the following goals:
 

(a) The eventual divesting of all maintenance respons
ibilities of the DNER, of the Federal road network
and the transference of these responsibilities to the individual states. The DNER would.then assume a position


in Brazil's transport sector similar to the U.S. Bureau
of Public Roads by being responsible only for planning
road construction, establishing standards and assist,
where applicable, the DER's in arranging financing..
 

(b) The upgrading and modernizing of the operational
and managerial capabilities of the individual state
 
highway departmentnby providing the necessary highway

maintenance equipment and technical 
assistance.
 

2.02 -
On July 27 and October 8, 1965, an exchange of letters 
(see Annex II, Exhibit 3) by the Mission and the DNERestablished a Combined Special Work Group to organize and develop
a national highway maintenance program. On September 25, 1965
the DNER informed the states which had requested financial assistance for maintenance equipment that the GOB and USAID were considering a national highway maintenance equipment and technical
 

assistance program to cover their needs.
 

2.03 -
The first states to be considered under this program
were S.o Paulo, Rio Grande do Sul, Santa Catarina

and Parand. The Sto Paulo project has already beenauthorized, and the Southern states represents the second
phase of this program. 
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1. 	 World Bank Transport Study 

2.04 	 - Prior to USAID involvement with the DNER a World Bank 
Mission came to Brazil to investigate the possibility


of conducting a transport study. Preliminary findings were
 
that the country faces a very serious crisis in the Transport
 
Sector and that significant improvements in planning adminis
tration and operations of various transport facilities are ur
gently required.
 

2.05 	 - In order to remedy this situation, the Bank and the GOB 
entered into an agreement, the terms of which required


the Bank to select and finance foreign consultants to conduct
 
transport studies in Brazil. A special agency GEIPOT (Grupo

Executivo de Integraqo da Politica de Transportes) was created 
to coordinate and implement the transport studies and during 
the first phase accomplished the following: 

1. 	 A French consulting firm drew up a transport master 
plan for the State of Minas Gerais. 

2. 	 A Danish consulting firm, KAMPSAX, drew up a similar 
master plan for the Southern states of Rio Grande do 

Sul, Santa Catarina and Parand. 

3. 	 A Dutch consulting firm studied the major ports of
 
Rio de 	Janeiro, Santos and Recife. 

4. 	 A U.S. consulting firm, Coverdale & Colpitts, studied 
the railroad and acted as overall coordinator for the 

transport study. 

All the field work for above studies was completed by November, 
1966. The reports for the ports and railroads have not yet been 
released, however. 

2. 	 Master Planning Studies for the Southern States 

2.06 	- The master plan recommends the construction and completion
of a large program of primary and feeder roads as well as a majoi 

equipment program in the Southern States. The Bank and GOB will 
finance approximately $40.0 million worth of construction and 

UNCLASSIFIED 
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asphalting on matching basis with the states.a 
The financialplan for the construction program has not yet been established.
This program will undoubtedly put a heavy strain on the resources.
It is proposed that the maintenance budgets of the states? maintenance programs will have first call on the states
ments' funds. highway depart-
If necessary, the construction program will be
execitbed with additional resources including, if required, newroad user charges. 
The Bank has no objection to giving priority
to the maintenance programs.
 

B. 
 The Borrowers
 

2.07 - The three state highway departments in the proposedproject were created by the following state laws:Rio Grande do Sul, Law No. 750 of Augu3tCatarina, Law No. 
11, 1937; Santa217 of September 12, 19 46; Parand, LawNo. 1052 of October 20, 1952. 

2.08 - The organization and functions of all state highwaydepartments are essentially similar.
of the principal One
sources of funds (derived fromtax on lubricants a soleand fuels) for the state road programs is
their allotted share of the National Highway Fund.
Fund is administered This
by the National
Funds are Highway Department (DIER).also obtained by the DER's performing maintenanceconstruction delegated to the states under agreements witn 

and 

the DNER. 

2.09 - The DER's of Parand, Santa Catarina and the DAER ofRio Grande do Sul are subordinated to the State
Departments of Public Works. Theyand administratively are, however, financially
autonomous and are empowered to contract
proposed loans. 

2.10 - The organizational structures and proceduresments are essentially of the highway depart-.similar in the states of Santa Catarind
and Parand and slightly different in Rio Grande do Sul.(See Annex II Exhibit 2 
 for a complete legal description of
the Borrowers).
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C, Engineering Analysis 

(1): Present Level of Maintenance 

2.11 -	 From a technica, stand point, the road networks in
the Southern states both state and federal aremaintained far below an acceptable level. The

vBasOmS for this are as follows: 

1. 	 Insufficient maintenance equipment much of which isold and 'worn out and shortage of trained personnel.
 

2. 	 Existing roads are poorly designed and badly
constructed, resulting in deficient draina ge,defective road shoulders and ditches.
 

3. 	 New roads, though now geherallybuilt by better
construction methods, are seldom fully completedbecause funds have been eroded by inflation,and contractors
 

are not presently required 
to deliver to the state 	 highwaydepartments completely finished roads. This forces themaintenance divisions to assume the responsibility ofcompleting the roads, diverting money, equipment and
personnel from regular maintenance operations.
 

Ad.. 	 Since both the D=R and the state highway 
departments are maintaining state and federalroads in the same area, there exists unnecessary


duplication of facilities and equipment. 

2.12 -	 The net result of the above is inefficiency and
uneconomical operations for both the state and the 

road users. 

(2) Technical escription of the Proect
 

2.13 - The purpose of the proposed projects is to correct 
the existing deficiencies in the highway departmentsof the Southern states by (a) providing highway maintenance

equipment, spare parts and tools to: 

1. 	 Adequately maintain the state and federal 
highway systems, 

UNCLASSIFIED 
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2. 	 Upgrade the existing road networks through
road betterment so that they may be readily


maintained by normal maintenance procedures,
 

3. 	 Rehabilitate the existing maintenance 
equipment, 

and (b) providing technical assistance to: 

1. Implement a reorganization of the state high
way departments, to improve management capfbi

lities, planning, programming and administration.
 

2. 	 Establish modern engineering criteria, standards 
and procedures for both paintenance and construction. 

4. 

3. 	 Assist in developing and establishing training 
programs for the use and care of maintenance

equipment, modern shop facilities, spare parts depots, and material 
warehouses.
 

4. Implement the orderly transfer to the state
highway departments of the DNER facilities, equip

ment, personnel and maintenance responsibilities. 

(3) 	 Equipmyent Program 

2.14 	 - The basic equipment list for these projects drawn 
up by the consultants and is 

was 
based on the following: 

1. The number of kilometers of earth, gravel, and 
paved roads in each of the Southern states#

federal and state highway networks. 

2. 	 The average daily traffic for these roads. 

3. 	 A reclassification of highways for which 
major improvements and construction are 

contemplated until 1970. 

A list of usable equipment taken from state 
records. 

U IASSIED /.0 
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5. 	 The number of maintenance residencies to be 
equipped with tools and spare parts. 

2.15 	 - The consultants designed the equipment list for 
maintenance operations by Swedish standards. USAID 

Engineers in their analysis of the project altered the
 
equipment list to adjust the mix of types of equipment to more 
realistically meet Brazilian standards and take into account 
the present conditions and traffic of the roads. To accomplish 
this, USAID Engineers reviewed the consultants' recommendations
 
with DER and DNER officials in each state. They travelled
 
extensively over the state and federal highway networks, spot 
checking the condition of existing equipment and the operations 
of the various residencies. 

2w16 -	 Based on their observations and experience gained from the 
Minas Gerais highway maintenance project and countries
 

with similar road conditions as Brazil,.the USAID engineers
 
established that:
 

Equipment needs, labor, material, and super
vision will be heavier for these projects,
 

in order to attain a satisfactory level of mainte
nance than in similar projects in the United
 
States.i/The Brazilian requirements are greater
 
because
 

(a) 	 The roads are poorly constructed (having little
 
or no ditches, unstable cuts and inadequate
 

completion of sub-grade, base, and surface courses>
 

(b) 	 rainfall is more intensive.
 

(c) 	 traffic for earth and gravel roads is heavier
 
(with 70 to 80 percent truck traffic as compared
 

with 10 to 15 percent in the United States on equivalent
 
roads).
 

(d) 	Legal axle loads exceed those in the United States (18,000

pounds in the U.S. and 22,000 pounds for Brazil).
 

(e) 	 maintenance personnel are less skilled than in 
the United States. 

/ 	 it od be pointed out that conditions in the U.S. and Brazil
 
are really not comparable. The above comparisons to the U.S.
 
are not to imply the application of some sort of U.S. standard,
 
but rather to give the reader a point of reference.
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2. Because of poorly constructed roads, substantial
betterment must be undertaken in order that themost important and basic principle of highway maintenance 
can be achieved, that is, the rapid discharge
of surface water from the highways. In order to
accomplish this, ditches must first be cleared or
constructed. This operation requires extra motorgraders and auxiliary coverage per kilometer. Inaddition to this, rock ledgeand boulders in theroad beds and ditch areas must be removed before
 a road can be graded. This requires special equipment. Sub-standard curves, peaks and dips should
also be improved and earth roads should be gravelled
to have an all weather capability. These operations
are necessary for road betterment and equipment must be 
provided.
 

2.17 - The selection of the equipment and the establishment 
of the number of kilometers which the equipment is
able to maintain are based on the judgment of the USAIDEngineering staff. 
This judgment as mentioned previously
is based on experience in Brazil and other foreign countries
and the evaluation of the consultants reports. It is alsobased on discussions with maintenance engineers and officials
from the three state highway departments and on the basis
of observations and analysis of the available data.
 

2.18 r For road maintenance and betterment operations, theMission engineers have proposed 8 types of work crews to
perform the required work, and have also estimated the equipment needed for each crew and the number of kilometers which
each crew can adequately maintain. 
A description of these
crews and their equipment are contained in Annex III, Exhibit 1. 

2.19 -
A discussion of the considerations which went into the
establishment of the equipment 
list for each crew is
 
as follows: 
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Crew I
 
2.20 -
Earth Road Maintenance (235 lu 
per crew). Crew I will
use a motorgrader for every 78 km 
in the U.S. amOtOrgrader could cover approximately 75 miles. 
Due to
heavier rainfall, poor compaction, obstructionsand ditches, in surfaces 

U.S. 
and 5 to 6 times heavier truck traffic, thestandard has no meaning in Brazil. 
The equipment listed
for Crew I represents an engineering judgment of the type
and numbers of auxiliary equ"pent necessary to
the motorgrader operation fo1:xc 

complement0 cavating 
and removing
ar and o premnrocks from ditches 21emoving unstable material from roadand slopes3 ompacting warsthe roadway, anylemoving and disposing
of excavated material. 
 The equipment list is balanced in
that the numbers of auxiliary units,such as dump trucks,
loaders, etc., 
are astigned in the numbers necessary to
complement the motorgrader operation without incurring
losses in idle time.
 

Crew II
 
2.21!- Maintenance and betterment of side ditches, shoulders,
embankment slopes, bridges, culverts and drainage
pipe on asphalt roads (120 km per crew). 
A motorgrader has
been assigned for each 60 km of asphalt highway. Traffic on
asphalt roads is of higher priority than on earth roads, thus
the difference in motorgrader coverage. 
A selection of
complementary equipment was made on the same basis as for
Crew I. 

Crew III 
2.22 - AsphaltSealinZ (615 km per crew). 
 Type III work crew will
place an asphalt surface treatment on paved roads in order
to make them impervious to the damaging effect of water
upon wearing courses under the Pavement.
treatment is normally applied every four to five years.
is required every two years in Brazil because of local 

It
 
conditions, namely: heavy truck traffic, weaker base 
and sub.
 

In the U.S., such
 

bases, inferior surfacing materials and poor drainage. 
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2.23 - Consequently, approximately twice the 'amountequipment is used by of 
requirements on an 

Crew III as compared to theequal stretch of road in the 
U. S.This equipment list is also balanced to prevent any idle
time.
 

Crew IV
 
2.24- This work crew will provide gravel for a~out 
(400 kin) 

of 'gravel and earth roads 
at a rate between 30 to 50
km per year. e equipmenthigher designatedratio than it would be the U. S. is in a slightlywill allow these crews The extra flexibilityto provide gravel surfacing to heavilytravelled and weak sections of the earth road system. 

Crew V 
2.25 - This work will provide thecrew surface maintenancefor asphalt highways to patch the surfaces and apply spot
leveling courses to replace the original cross sections and grades.
Each crew will cover approximately 120 kilometers. 
A similar
crew in the U.S. could cover twice the kilometrage.
Heavier traffic, poor highway construction and inferior asphalt
pavement, however, require the recommended assignment of equipment.
 

Crew VI
 

2.26 Asphalt plants have been assigned toevery 235 km of asphalt roads because of the heavier
traffic and poor road construction. 
 One-half
the number of plants would suffice in the U.S. for an equal
number of miles of asphalt road. These plants will supplytype III work crews. 

Crew VII
 

- Rock crushers2.27 and quarry plants. This work crew is equippedto provide crush rock fromareas where quarry sourcesriver gravel is not available. in those 
equipment is based on known 

The need for this
location of river gravel andcomputed gravel requirements. 
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Crew VIII
 

2.28 - Maintenance of gravel and Macadam roads (210 km). ForWis work crew a motorgrader will cover 65 miles versus75 to 100 miles in the U.S. 
The reaso for this are a much
heavier truck traffic (4 to 5 times greater thanfin-the-U.S.)and the-poor condition of the existing gravel and macadam roads. 

2.29 - As can be seen from the above description the

relatively heavy equipment requirements for these
projects are 
necessary because of the poor condition of the
existing highway networks. Consequently, provisions have been
made for road betterment operations which will eventually
result in significantly reduced maintenance costs and considerably longer road life. This bcttermcnt program will becompleted in ap!roximately 4 to 5 yearq with the proposedequipment. After the completion of this prograi,equipment 7irii the bettermentstill have considerable remaining economical lifeto be asbigned to routine maintenance of the existing highwaysystem. 
 It should be noted here that
in spite of the heavy equipment requirements for maintenance
as compared to the U.S., the benefits for these projects are
very high (See internal rate of return calculated in Economic
 

Section).
 

2.30 - After establishing the total maintenance equipment
requirements for the southern states, the USAID
engineers subtracted the number of units of maintenance
equipment on hand which 
were still economically usable. 
The
lack of operation and maintenance records in these
states required the judgment of USAID engineers rather thanother methods for determining the economically usable life 

of the existing equipment. 

2.31 - In the U.S., the following criterion for replacing 
motor vehicles is used.
 

1) total mileage
 
2) age

3) adverse maintenance records 
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2,32 - USAID engineers and 	the equipment specialists used thefollowing to 	determine the depreciation rate ofexisting equipment in the Southern States: 

(1) 	 The Kampsax report; 

(2) Spot inspection of the equipment in the
 
residencies of the three highway departments;
 

(3) Information from state highway officials;
 

(4) 	 The study of maintenance equipment operations
in the state of Minas Gerais; 

(5) Experience with previous projects in Brazil
and other countries with similar road and climatic
 
conditions.
 

2.33 - In the judgment of the engineers the intensive maintenancerequirement in the southern states results in greater
equipment depreciation than would be experienced by maintenance
equipment in U.S. highway departments. For example:
would have an average 	 a motorgraderlife of 12 years for maintenance operations.
In 	the proposed projects 10 years is used as the average economic
life. 

2.34 - While this 
method of detemining the average
useful life of maintenancenot 	 equipment isbased on 
precise 
cost data. ft 
 does incorporate the
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experience acquired in Brazil and countries with simia- roadconditions and makes allowance for thethe southern special conditionsstates. inThis method of dete!rIng useful econ.omic life is considered to be reasonable.
 
2.35 - The following are the "economically useful average lives"of the major units of equipment which were taken intoconsideration in developing the equipment list.
 

Economical Life of Equipment
(In years) 
(A) 

Maintenance 
(B) 

Equipment Maintenance 

Motor Graders 

to be used. 
in SouthermStates 

10 

Equipment 
in theU.S. 

12 
Tractor Dozers 

8 10 
Front Loaders track type 8 10 
Front Loaders wheel type 7 10 

Dump Trucks 

5 -5 

Cars (Pickup & Jeeps) 5 5 

Stone Crushers (large) 15 
 15+
 
Asphalt Distributor 

15 15+ 

UNCLASSFnr 



-15- UNCLASSIFIED 

2a36-The inventory of the economically usable existing equipment.was cubtracted from the total equipment requirements
for each State. The new equipment requirements were thendivided according to sources of procurement, either fran
the U.S. or Brazil. 
Only those items which Brazilian industry is presently unable to manufacture will be procured

in the U.S.!'This list was priced from current catalogues

with alllowances for lower prices to be obtained from
competitive bidding. 
Spare parts requirements have been
estimated at approximately 10 percent of the total pur
chase in Brazil and at 15 percent for equipment to be

purchased in the United States. 
The cost estimates
 
thus obtained are considered to be reasonable and
satisfy the Section 611 of the Foreign Assistance Act.

A detailed list of equipment can be found in Annex III,Exhibit 6. 
A summary of the equipment is located on the next
 
page. 

1/ With minor exception discussed pageon 27, para. 2.69. 
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2.37 -
The equipment list will be further refined by the consultant
consultants to be hired by the Borrowers during the
implementation period of the projects by (1) 
a detailed inventory
of the condition of the equipment in all state and federal
maintenance residencies, (2) a complete inventory of all roads
and maintenance requirements as determined by traffic count,
actual road conditions and priorities. 
This is a normal
procedure for projects of this type and any adjustment can be
covered by contingencies.
 

(1 ) Present Level of Maintenance and Proposed

Maintenance Procedures
 

2.38 
- The consultant estimates that presently the state andnational highway networks are being maintained at about60 percent of a satisfactory level of maintenance. 
Practically
speaking, all the roads in both the state and federal system
need some form of road betterment. 
The existing condition
of these roads and the proposed maintenance to be provided
for the three basic types is described below:
 

Asphalt Roads* 

2.39 - The quality of the existing 3,664 km of the asphalt
road network in the Southern states is extremely poor.
Cracked and badly repaired holes on these roads permit water
to saturate and weaken the base and sub-base allowing traffic
to create a pumping action 
that pumps silt and clay into the
base courses causing further road deterioration, and subsequently
reducing the supporting characteristics and life of the road.
The consultants investigation reveals and USAID engineers concur
that this condition is attributable to both poor surfacing
practice and inadequate maintenance.
 
2.40 - For asphalt roads, the equipment will be utilized to
 

perform the foJlowlng maintenance:
 

(1) Repairing of all damaged areas 

(2) Placing a leveling course at a rate of 15 percent
 
annually.
 

Account for i5 percent of thb total state and federal

highway network in 
 the Southern States. 
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(3) Application of new wearing course at the rate of
 
15 percent annually.
 

(4) A program for the completion of road shoulders,
 
ditches, and side slopes.
 

2.41 	- The average ADT (average daily traffic) for asphalt roads 
in the Southern states is 900, and the consultants estimate


that a 	maintenance crew will be required for every 120 km.
Annex III, Exhibit 1 shows the maintenance crew and equipment
requirements for each state for the proposed maintenance of
 
asphalt roads. 

Gravel 	Roads * 

2.42 - The existing 11.842 km (47 percent) of the gravel road
 
network is in unsatisfactory condition and suffers


extensive weather damage as a result of improper drainage,

insufficient gravel and inadequate maintenance.- This situation

leads to extensive wash-out areas and wash-board conditions.
 
Seventy percent of the traffic of these roads consists of
 
trucks which further accelerates deterioration of the roads.
 

2.43 	- The maintenance and betterment to be provided for
 
gravel roads is as follows:
 

(1) supplying the gravel
 

(2) grading of the roads
 

(3) completion of ditches, shoulders and side slopes.
 

2.44 -	 The average ADT for gravel roads in these states is 200 
and the consultants estimate that a maintenance crew


will be required for every 235 km. Annex III, Exhibit 1, shows
the maintenance crew and equipment to be used by each state. 

* Accounts for 4W of the total state and federal highway network 
in the Southern States. 
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Earth 	Roads * 

2.45 - The earth roads in the Southern States comprises 9,481 kmof the road systems and are impassable during the rainyseason and become rutted dust roads during the dry season.
Approximately 80 percent 
of the traffic of these roads consistsof trucks providing farm-to-market transportation. Theconsultants estimate that efficiency of these roads can be

greatly improved by: 

(i) 	grading of the road surfaces 

(2) 	supplying gravel and stone to correct critical
 
stretches of the roads
 

(3) 	a program of completion of ditches, shoulders
 
and side slopes.
 

2.46 -
The average ADT for earth roads in the Southern tates
is 150. As explained in the economic analysis, subsstantial benefits will be gained from the conversion of earth
roads to gravel. The equipment to be provided under proposed
projects will, therefore, be used in a systematic program of
providing gravel surface at the rate of 1,000 km per year,
with 	emphasis to be given to the roads with the highest ADTY.A maintenance crew will be required for every 235 km of earth
roads. Annex III, Exhibit 1 shows the required crews and
equipment for the proposed maintenance of earth roads.
 

(5) Maintenance Priorities
 

2.47 - In general, the use of a lower than optimum level ofmaintenance is appropriate where roads have a low ADT,because of the lower level of benefits to be obtained inrelation to cost. 
This question is important in determining
the size of the necessary equipment stock because traffic
density is one of the major factors affecting maintenance costs.
 

2.48 	- In the road network of the Southern states, traffic
density is unusually high. The consultants found that
85 percent of the asphalt roads have ADT's of 500 or above,80 percent of the gravel roads have AlJ's of 250 or above, and
85 percent of earth roads have ADT's of 150 or above. 
In fact,
 

*Accounts for 38 percent of the state and federal highway

network in the Southern States.
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the consultants state that most of the roads are carrying
traffic loads in excess of designed capacity. They recommend 
substantial upgrading of roads, particularly in the case of 
gravel. The consultants further estimated that only 5 per
cent of the road network had an ADT of less than 50. 

2.49 - These ADT levels provide very high cost benefit ratios 
as shown in the Economic Analysis; therefore, optimum


maintenance is desirable for a large percentage of the road
 
system.
 

2.50 - While detailed traffic counts and projections ofevery 
road in the system were not attempted, allowance has 

been made in the size of the new equipment stock to reflect 
the fact that a small percentage of the road system has lower 
than average ADT. 

2.51 - The phrase"optimum maintenance"is used herein to mean 
fully adequate maintenance as opposed to any level of 

maintenance which falls short in some respect of maintaining the 
road to its original design standards and performance. Where 
ADT's are high, maintenance at some level just below optimum 
would yield slightly lower economic returns because total 
maintenance cost is a fraction of total vehicle operating 
costs, which means that up to the optimum level of maintenance, 
the returns from road user benefits are proportionately greater 
than the maintenance investment necessary to achieve them. Li 

lAccording to consultmfi "the cost of vehicle operations depend
 
to a great extent on the condition of the road, and changes of 

the level of maintenance will have considerable impact on the 
operation cost. Since the cost of maintenance is small compared 
to the cost of operation, about 10,, with a traffic of 1000 ADT 
and less than 53 with 6000 ADT, it is evident that a major improve
ment of maintenance can be justified to give a relative littleunit
 
reduction of the cost of vehicle operation". Source: Supple.
 
mentary Road Maintenance Study - Dec. 19b6 - Highway Study for the
 
Three Southern States, p.1l.
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'(6) 
 Tiabor Intensive Considerations
 

Substitution of labor for equipment
 

2.52 -
USAID engineers investigated the possibility of using
intensive labor in place of machines for road maintenance. 
It was found that such large quantities of workmen
would be needed per kilometer to achieve a satisfactory level
of maintenance, that the cost to the state highway departments would be prohibitive. 
For example, a front-end loader
can load a truck 10 times faster and at 1/15th of the cost ofusing manual labor at Brazilian wage rates. Furthermore thelogistical problems of transporting men over the entire highway
network as well as supervision and housing would be extremely
difficult to solve without great cost increase to the highway
departments. 
(A detailed cost comparison for using labor
intensive methods vs equipment in highway maintenance is

located in Annex II, Exhibit 4).
 

Equipment Repair vs. Replacement
 

2.53 - As explained fn paras. 2.33 through 2.36, the estimate

of economically repairable equipment was based on U.S.
standards adjusted for Brazilian Conditions. The consultants
and USAID engineers estimated that on this basis approximately
50% of existing equipment was worth rehabilitating. 
A more
refined method of measuring the relative cost of repair vs.
replacement is not feasible now owing to lack of data on hours
of equipment operation or condition of equipment. However,
during the implementation phase of the program, the consultants
will assist the states in establishing a refined method of
comparing the relative costs and benefits of repair vs. replacement which takes account, among other things, of the lower costs
of Brazilian skilled labor. 

Eqipent :aintenance
 

2.54 -
In the Southern states as in all developing areas
maintenance equipment isused more intensively and is
more subject to breakdown and a shorter life. 
In order to meet
these conditions a 
better than average equipment maintenance
 
service is required.
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2.55 - USAID engineers review of the condition of existing
 
equipment disclosed that the Southern states main

tenance departments are not getting maximum use out of the
 
equipment because of improper preventive maintenance.
 

2.56 - For this reason the projects will provide major
 
assistance for intensive equipment maintenance. This will
 

require (1) additional mechanics, (2) additional training for
 

existing mechanics, (3) more shop facilities and (4)
 
additional training for equipment operators and supervisors.
 

(7) Transfer of DNER Maintenance Responsibilities to the
 
State DER's
 

2.57 - The GOB is committed to having the DNER transfer its
 
maintenance responsibilities toothe stdte highway
 

departments. Since the 14th February 1967, the World Bank
 
and GEIPOT through their consultant, KAMPSAX, have been
 
conducting reorganizational studies of the Southern states
 
highway departments. One of the main goals of these studies
 
is to set up an effective time-table for the transference of
 
maintenance operations.
 

2.58 - This transfer will take place gradually during the
 
implementation phase of the projects. The consultants
 

estimate and USAID engineers concur that the state highway
 
departments of Rio Grande do Sul and ParanA now have the
 
technical and managerial capability of absorbing the federal
 
highway networks in their states.
 

Financial and
 
other arrangements will have to be made between the DNER and
 
the various state highway departments prior to the implemen
tation of the projects. An agreement in principle was reached
 

UNCLASSIFIED
 



- 23 -	 UNCLASSIFIE 

in a meeting with the Director of the DNR on April 10, 1966.
A condition of the loan will be a definite agreement on this
 
matter between the various states and 
the DNER. 

2.59 	- Presently, the DER of Santa Catarina does not have the
 
capacity to maintain its entire federal 
highway network. 

The technical assistance to be provided by this project will 
assist 	the DER/SC in developing the necessary managerial aud
technical capabilities to assume the additional maintenance 
responsibilities. It is envisioned that the DNER will be 
able to transfer its maintenance operations to the DER/SC
during the four year implementation period of the project.
Already the DER/SC is maintaining about 250 km (20 percent)
of the 	federal highway network and is reorganizing its 
forces 	to assume even more maintenance of the Federal system.
 

2.60 -	 The DNER's ultimate objective is to relinquish all 
its operating activities in the iouthern~states and
 

assume 	 a role similar to the Bureau of Public Roads in the 
United States by dealing only with financing, programming,
maintaining standards and promoting highway safety. 

(8) 	Procurement Schedule
 

The procurement of equipment will take place in two phases.
No procurement of equipment will take place, however, until


after preparation of a maintenance plan satisfactory to USAI1D.
 
In the 	first phase equipment will be procured only to maintain 
the state highway network. After negotiations with the DNEM
 
have been completed for the transference of maintenance 
responsibilities of the federal network to the states, equipment

will then be procured for the maintenance of federal road system. 

(9) 	Technical and Economical Advantages of Integrated
 
Maintenance
 

2.62 	- Integration of the DNER with the various state highway
departments will permit the elimination of the MR 
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central office, and warehouse as well as several residencies

in each of the three states which will permit the remaining

DER residencies to be better equipped and managed. 
This 	will
provide more efficient services by reducing overhead and

operating costs. Maintenance forces will also be able to
work and concentrate on uninterrupted sections of the road
without unproductive travel to and from work, permitting

one machine or maintenance group to maintain more kilometers
 per working day. USAID engineers estimate that savings of up

to 30% can be achieved by integration of maintenance 
. 

(10) 	Engineering Plan for the Execution of the Project

Uighway Maintenance
 

2.63 	-
Each one of the highway departments will'be required

to hire a qualified consultant for a period of


four years to assist in implementing the projects.

Their duties and responsibilities will be as 
follows:
 

1. Review KAMPSAX reorganization studies and assist
 
the DER's to make all necessary recommendations
 
and changes.
 

2. 	 Conduct status inventories of all maintenance
 
equipment in each of the state and federal


residencies to determine the precise components and spare parts

requirements and actual equipment assignments.
 

3. 	 Assist each residency in conducting a detailed

road maintenance requirement inventory (includ

ing the location of new quarries and gravel sources).
 

4. 
Assist the highway departments in establishing

long range equipment replacement schedules.
 

5. 	 Assist the Borrowers in developing central

work shop facilities and adequate warehouses
 

to support the now additional and existing equipment.
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6. 	 Develop specifications for local and U.S.
 
procurement.
 

7. 	 Implement training programs for the maintenance 
and use of the new equipment both local and U.S. 

purchased. 

8. 	 Assist the state highway departments in develop
ing accurate cost records, and budget systems
 

which 	will permit each residency to systematically 
plan highway betterment in addition to normal main
tenance. 

9. 	 Assist state highway departments in establishing 
a total maintenance budget to assure USAID of 

proper funding for the proposed maintenance projects. 

10. 	 Assist the Borrowers in the implemectation of a 
program enforcing Legal Loan Limits. 

11. 	 Assist the Borrowers in absorbing operations and 
facilities of the IMi11 in their respective states. 

12. 	 Assist the Borrower in developing an operational
 
maintenance program to be revised. annually.
 

(11) 	 New Road Construction 

2.64 	- The consultant will also look into the problem of 
. highway maintenance as related to poor construction 

practices on the state and federal roads. They will develop 
(1) adequate construction standards on current and future 
highway and (2) assist the DM's in setting up a department 
that will be responsible for checking the quality of con
struction work being done by contractors. One of the 
covenants of the loan will insure the enforcing of standards 
and inspection for highway construction. A detailed descrip
tion of the cost of technical assistance can be found in 
Annex ITT, Exhibit 5. 
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Technical Description of the Borrowers
 

(12) Capacity of the Borrowers to Absorb Program
 

Rio Grande do Sul
 

2.65 # As mentioned previously, in the opinion of the Mission
 
highway engineers and the Bank's consultant, DAER hasthe experience and capability to overtake the maintenance 

the federal highway system within the state of Rio Grande do 
of 

Sul in the relatively near future. The highway department
is well managed and doing a creditably good job in mainte
nance, in spite of the lack of proper equipment, spare parts

and shop facilities.
 

Santa Catarina 

2.66 - The Bunk's consultant and the Mission highway engineers 
find that the DIM/SC does not presently have the
capacity for assuming the maintenance responsibilities of the entire


federal highway network within the 
sate of Santa Catarina.
 
Reorganization, training, new equipment and the technical

assistance proposed in this project are absolutely essential
 
before the DER/SC can assume this additional responsibility

With the proposed technical assistance and equipment the

DER/Sq, in the opinion of KAMPSAX and USAID engineers, will
 
be ready to assume this responsibility within two years.
 

Paran6..
 

2.67 - The consultant finds and USAID engineers concur, that
 
the DER/PR now has the experience and technical


capability to immediately assume maintenance of the entire
 
highway system within the state. The DER/FR is already
maintaining 70 percent of the national highway system. 

l/ In late May 1967 the DER/SC was made an autonomous highway
organization and given overall responsibility for maintenance
 
and construction.
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The DE/PR is well managed and has made considerable efforts to 
modernize its operations. Great progress has been made in 
spite of the lack of trained personnel and modern equipment. 
A complete description of the maintenance departments, 
administration, organization and residencies can be found in 
Annex III. 

13. Law of Similars 

2.68 - All the equipment on the list for U.S. procurement
 
represents items to be procured in the United States
 

.since they are not manufactured in Brazil, with the exception 
of blades for the motor graders. CACEX prior approval for 
import licenses has not been obtained; however, the GOB is 
currently revising import'regulations to make this possible 
for development loans. A condition precedent to signature 
of the loans will be CACEX approval. 

2.69 - On the list of equipment to be purchased in Brazil are 
214 motor graders. Generally speaking, these motor
 

graders are of good quality except for the quality of steel
 
used in the blade. Brazilian blades wear out 6 to 8 times
 
faster than U.S. blades. Because of this, glades for the
 
motor graders will be purchased in the U.S*
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14. Procurement
 

2.70 
- The highway maintenance equipment, spare parts, shopequipment and tools, and supplies to be procured from
the proceeds of this loan represent equipment and supporting
spare parts which are not presently manufactured in Brazil.
The equipment list (shown in III) has beenAnnex approved bythe state highway departments of Rio Giande do Sul, Santa
Catarina and Paran&. Procurement in the United States ofAmerica will be conducted by the BPR and will be limited 
to those companies which have established parts and services
facilities in Brazil and therefore will be able to supplyparts and technical assistance for the equipment procured.

The acquisition of equipment and supplies in Brazil will be
carried out in accordance with local highway department regulations with the assistance of the consultants.
 

15. Fxcess Property
 

2.71 -
The Borrower shall utilize, with respect to imported
goods financed under the loans to which Borrowers taketitle at the time of procurement, such reconditioned United
States Government-owned excess property as may be consistent
 
with the requirements of the projects as may be available
within a reasonable period of time. 
The Borrowers shall seek
assistance from A.I.D. and A.I.D. will assist the Borrowers
 
in ascertaining the availability of and in obtaining such
excesd property. A.I.D. will make arrangement for any

necessary inspection of such property by the Borrowers or

their representatives. 
The cost of inspection and of
acquisition, and charges incident to the transfer to
 
the Borrowers of such excess property, may be financed

under the loans. Prior to the procurement of any goods,

other than excess property, financed under the loans and
other having sought such A.I.D. assistance, the Borrowers shall
indicate to A.I.D. in writing, on the basis of information then
available to them, either that such goods cannot be made available from reconditioned United States Government-owned excess
property on a timely basis or that the goods that can be madeavailable are not technically suitable for the use in the
 
projects.
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D. Economic Anaiusis
 

1. Economic Description of the State
 

2.72 - Paran&, Santa Catarina and Rio Grande do Sul are the
 
southern-most states of Brazil. 
They are flanked to
 

the east by the Atlantic ocean, Uruguay to the south, Argen
tina and Paraguay to the west, and 
n~.o Paulo to he north.
 
These states comprise a total area of 577,723 km , respective
ly about 6.8% of Brazil's total territory. The areas of each
 
state are as follows:
 

Rio Grande do Sul - 282,000 km2 

Santa Catarina - 96,000 km2 

Paran& - 200,000 km2 

2. Population
 

2.73 - The total population of the southern states is about 16
 
million which represents about 18% of Brazil's total popu

lation. The population by states as of _965 is 
as follows:
 

Rio Grande do Sul 
- 6.0 million 
Santa Catarina - 3.5 million 
Paran, - 5.8 million 

2.74 ' 
The average annual growth rate for the southern states
 
between 1940 to 1960 and the projected annual growth rate 

till 1976 are as follows: 

Average Annual Projected Annual
 
Growth Rate Growth Rate 

1940-1950 1950-1960 1960-1976 

Rio Grande do Sul 2.3 
 2.7 2.6
 
Santa Catarina 2.8 
 3.2 3.3

ParanA 5.5 7.3 5.0 
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ParanA annual growth rate of 7.3 is especially high in relation
 
to the annual population growth rate of Brazil which is about
3.6% (See Annex IV). 
 This reflects the high rate of coloniza
tion that has taken place in the state. Paran& is now and will
continue to be one of the fastest growing states in the country.
This growth is reflected in the increasing number of municipalities which have grown up in these states over the past decade.
 

194 1950 1960 1964
 

Rio Grande do Sul 
 88 92 152 201
Santa Catarina 44 51 102 195
ParanA 47 80 162 274 

5. Agriculture 

- Because of their geographic location, excellent climate,
and wealth of natural resources, the southern states have
great potential for diversified agricultural production. 
The
soil is adequate for intensive agricultural development, a
factor of great importance to the country's overall economy.
Rainfall is evenly distributed throughout the year,and long
droughts are not of common occurrences. The seasons of the
year are well defined, contributing to diversified agriculture

activities. Production of wheat, soybeans, wool and rice surpasses the output of'all the other Brazilian states. ParanA

is one of the greatest coffee producers and exporters of the
 
country.
 

2.76 - The southern states in 1960 accounted for about 28.2%
of Brazil's total agriculture production. Their share
 
was as follows:
 

Agriculture

Production 
 Territory Population
 

Rio Grande do Sul 
 ll. 3% 3.3% 7.7Santa Catarina 
 4.1% 1.1% 
 3.0ParanA 
 12.8% 2.3% 6.o 
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2.77 - Although nearly 70% of the area of the three statesoccupied by farms, isonly 14% is cultivated. This isattributed to large areas being used for livestock production

and to generally poor transportation.
 

2.78 - In 1960, agriculture accounted for 41%, 51% and 64 ofthe total production in Rio Grande do Sul, Santa Catarinaand ParanA respectively. 

2.79 - The following is the share of the three states in Brazil's

total production of:
 

a. soybeans, wheat, wool and pine 
 90-100%
b. potatoes, tobacco, corn, hogs, meat 
 45- 55%
 
c. coffee, rice, beans, manioc,
.
 cotton, beets 
 17- 44%
d. bananas 
 less than 17%
 

4. Industry
 

2.80- Though agriculture is the most important sector of the
southern states' economy, industrialization of the
states' many available resources has been greatly developed
in the last 15 years. 
 Cons :ruction and expansion of existing power plants and transmiision lines is making possible
the creation of new industries, fostering industrial development and placing these states into the main stream
of the industrial structure of the nation. 
This is especially true in the state of Parand which has embarked on a successful industrial development program.
 

2.81 - The following is a comparison of sectors of production

for the southern states in 1960:
 

Rio Grande Santa 
 All of
do Sul Catarina ParanA Brazil
 
Agriculture 41% 51% 64% 28%Industry 
 16% 
 21% 10% 
 26%
Service 
 42% 28% 26% 
 46% 
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2.82 -
Based on calculations of the real value of production

in the three states, the following indices show thevalue of production in 1960 in relation to its value in 1955

(1955=100)
 

Rio Grande Santa
 
do Sul Catarina ParanA
 

Agriculture 
 96 118 244

Industry 
 114 124 
 133
Services 
 119 130 180
Total Production 
 109 132 227
 

5. External Sector
 

2.83 -
In 1960, the total value of exports to national and
foreign markets from the three southern states amounted
to 35% of the income generated in the region and to 53% of the
value of goods produced. 
Foreign exports represented about
18%, the rest being delivered to the other Brazilian states
demonstrating how much the economies of the three states are
integrated to the national economy and dependent on external
 
markets and transportation.
 

2.84 -
ParanA has the largest share in foreign exports, about
50%. This consists mainly of coffee and cotton. Rio
 
Grande do Sul and Santa Catarina exported 28% and 22%, respectively, of their production. The region had in 1960 a favorable trade balance with foreign countries resulting in a sur
plus of 30%.
 

6. Transport Sector
 

(a) Present Vehicle Fleet
 

2.85 - The consultants findings show that the total
 
vehicle fleet for the southern states in 1964
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was the following:
 

Rio Grande Santa 
do Sul Catarina Paran& 

Passenger cars 
Pick-up 
Trucks 
Buses 

85,355 
8,llO 

30,943 
3,020 

28,873 
5,012 

15,922 
963 

66,407 
10,745 
40,173 
1,668 

Total 127,428 50,770 118,993 

(b) Growth Rate of Present Vehicle Fleet
 

2.a6 -	 The consultants calculated the rate- of growth 

for the vehicle fleet as fo] lows:
 

Projected Annual Growth Rate from 1966 to 1976 

Passenger Heavy and
 
Cars Medium Trucks Buses 

Rio Grande do Sul L1.1% 8.4% 5.5%Santa Catarina 9.1% 6.7% 4.5%
 
Paran& 	 12.3% 9.5% 6.2% 

2.87 	- The above figures do not include the generating effect on 
traffic of improved roads and future hi hway construction

It can be assumed, however, that these rates of growth will be
increased with the availability of well maintained and new roads. 
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Benefit Cost Analysis (Consultant's Study)
 

2.88 - The purpose of these loans is to bring the road sys
tems of the three Southern States to a condition of 

maintainability and then to apply satisfactory maintenance
 
to the system on a continuing basis. Presently, some 80%
 
of the system is unable to benefit from normal maintenance.
 

2.89 - In viewing loans of this type in benefit-cost terms,

the benefits to the system's users in the form of
 

reduced vehicle operating costs and any benefits to the
 
system's owners (the three Southern States) are balanced
 
against additional costs (capital & operating) to the owners
 
as a result of the investment. A satisfactory maintenance
 
level is considered to be that at whic4 the system fully

delivers the services for which it was designed, or, put

another way, the road is restored to and sustained at nearly

its original condition. When this is achieved, owners and
 
users alike are assured of the benefits which were anticipated

and which were used to justify the original construction of
 
the roads in the system.
 

2.90- There are undoubtedly important additional economic
 
and social returns to an investment in highway main

tenance. As in the case of a construction project, there
 
may be productivity effects, such as -I rovc'icnts in education, 
health services, postal service, and other benc-fits 

for the regio being served. However, these are
 
extremely difficult to 'uantify, and in practice this is not
 
usually attempted.
 

2,91 - In the feasibility study underlying these loan proposals,
lack of statistical data and time constraint dictated
 

that the comparison of the present state of maintenance of
 
the system with the desired maintenance level be done on
 
the basis of representative examples of the different types

of roads and conditions actually encountered in the Southern
 
States.
 

2.92 - The consultants concluded from examination of all types 
of roads in the area that to reach the desired level of
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maintenance and to sustain that level over a 7-year cycle
of normal annual and periodic intensive maintenance would
require additional annual investment of approximately 66%
over the present level. 
Put another way, the present inadequate level of maintenance results from annual expenditures
which are only 60% of the amount that should be allocated
 
and spent for this purpose.
 

2.93 - The consultant compared the saving in vehicle operating
costs resulting from properly maintained roads as
against the extra cost of improving the present level of
maintenance. 
For gravel roads (47' of existing mileage in
the three Southern States), the benefit cost ratio was 4.7.
For earth roads (38% of mileage), the ratio was 6.3.
paved roads (154 of mileage), the ratio was 5.0. 

For
 
For paved
roads, the benefit cost ratio for the omer (the state DM),.
based on savings on reconditioning, was 4.5.
 

2.94 - The ADT and cost figures used for the benefit-cost
 
ratio refer to "average" roads, and are based on
the consultant's detailed examination of traffic and cost
data for various types of roads during the preparation of
a five-volume Master-Plan for highway construction in the
 

three southern states.
 

V/ The satisfactory maintenance cycle for paved
roads in the region is considered to be seven years
(i.e., beginning with a paved road in prime condition,
maintaining it annually to the desired standard, and
putting it back to original condition by resurfacing at
the end of seven years). By coincidence, conditions in
the region are such that seven years is considered a logical
"life of the project", based on average life expectancy
with normal care of the equipment mix making up the large

bulk of the loan.
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Gravel Roads
 
/2.95 - Gravel roads make up 4 of the ileage in the three 

southern states. A noinal traffic load for these roads is 400 3/ 
ADT. Given the breakdoi.m of traffic into heavy trucks, medium 
trucks and buses, the passcngcr cars, the per ;un annual e.%endi
ture on vehicle operation is ITC:%, 11,11115: (All cost 
cxpenditurcs are ars of January 1967" expresSe in new cruznros). 
If the roads were i-.iaintained at optimizm level, this cos 
would be reduced to NCr.? 42,J34 per ycar -- an annual saving 
of iICr , 6,320. Annual maintenance costs per lsi, on the other 
hand, amount to 14C4.; 2,019 at the present level of mai tenance. 
With atisfactory maintenance pratCicc';, Lhee costs _ would 
rise Lo INCr:3,5o5 per ycar -- an increazc of 1,Cr 1,346. 
Comparing thc savings in vehicle oper.ting cot to the cost of 
increased iaintenance yields a bcnefit-cost ratio of 4.7. 

a V 

2/ This proportion will not change significantly during the time it 
would take to implement the loan. 

5_ The consultant's definition of ADT is a surmration of the 
various kinds of vehicles (see Table I), rather than a conversion
 
of all traffic to passenger-car equivalents.
 

The consultant arrived at the cost of present vehicle
 
operation by calculating first the level of operating costs on an
 
optimum maintained road, and then estimated the increase in vehicle
 
operating costs due to the substandard level of present maintenance 
to amount to 15%. The cost of present-level vehicle operation is
 
achieved by multiplying the optimum-level cost by 1.15.
 

V Maintenance cost estimates were derived according to the
 
following procedure: Costs of operation and administration of the
 
present level of maintenance for existing equipment and replacements
 
were calculated for the three southern states for the year of 1967. 
The same costs were calculated for the satisfactory maintenance 
program. Present level maintenance costs for the three southern 
states for 1967 would be Xlr) 26 million, and satisfactory level 
costs would be IICr'; 43 millibn. The former figure is 60% of the 
latter; in order to arrive at present level maintenance coots per 
kilometer-year for the various types of roads, 60% of the cost 
estimate for satisfactory maintenance per kilometer-year for each 
respective type of road was taken. 

i 
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Earth Roads
 

2.96 - The same procedure is used for earth roads, which
 
account for 38% of the mileage in the three southern
 

states. Normal traffic for earth roads in southern Brazil is
 
200 ADT. Ayvrage annual expenditure for vehicle operation is
 
Mr$40,876, 6, With the proposed improvement in maintenance,
 
this expenditure would be reduced toiCr$37,160 -- a saving 
ofI1r$3,716. At the present level of maintenance, average
 
annual per km maintenance costs are,Cr$878. At the optimum 
level, costs would rise toltr$1,463 -- an increase of 

NCr$585. The benefit cost ratio is, accordingly, 6.3. 

Paved Roads
 

2.97 - The benefit cost ratio for paved roads, 150 of road
 
mileage in the three southern states, is.based on
 

annual figures over a 7-year period, the maintenance cycle
 
for this type Of road. User benefits arc, as for earth and
 
gravel calculations, the average annual savings in vehicle
 
operating costs as compared to the increased cost of maintenance.
 
Owner benefits refer to the decreased cost of reconditioning
 
an optimum-maintained road, as compared to the increased costs
 
of maintenance.
 

6/ The consultant estimated that present-level vehicles operating
 
costs on earth roads are 10% greater than they would be on a 
satisfactorily maintained road. 

UNCLASSPFIED 



- 38 - UNCLASSIFIED 

2.98 - The consultants assumed a normal bus and truck t ffic on 
paved roads in Southern Brazil is about 400 A!W /. The 

consultant assumes a 61' growth rate 7 for traffic over the next 
seven years, which gives an average of 500 ADT for bus and truck 
traffic 8/ during this period. Passenger vehicles are assumed to make up 
make up 52% 2/ of total traffic, or 340 ADT which gives a total ADT 
of 1040. Present vehicle operation costs per km on paved roads are 
NCR$75p868 per annum. With the optimum level of maintenance, these 
costs i/ would be reduced to NCr$70,209 per annum -- a saving of 
NCR$5,659. Maintenance costs per km are NCr$1,712 per annum. At the 
optimum level of maintenance, costs would be NCr$2,853 -- an increase 
of NCR$1,141. The savings in vehicle operation costs, as compared to 
the increased level of maintenance costs, gives a benefit cost ratio 
of 5.0. 

/ KAMPSAX and other estimates generally plane annual traffic
 
growth rate at a conservative 6-7% aacross the board.
 

8/ The consultant chose the most conservative of the various 
ADT growth rates it had estimated for roads in the Master Plan.
 

9/ The consultant states that this seemingly high percentage
 
of passenger vehicles is in conformity with the actual traffic
 
distribution on some roads carrying the greatest traffic volumes
 
in Rio Grande do Sul. Though the truck percentage on many roads, 
particularly in Parand, greatly exceeds 18%, the 48/52 distribu
tion was used in the report in order to keep the benefits at a
 
realistic but conservative level. An increase in the truck
 
percentage would result in greater benefits.
 

10/ The consultant estimates that operation costs on a present
level-maintained road are the same during the first four years
 
as for unsatisfactory maintained road, and for the last three
 
years are equal to the mean costs of vehicle operation on
 
satisfactory-maintained gravel and paved roads.
 

ll/ The consult;nt used a "normal" traffic load of 500 in
 
making this Benefit Cost comparison. Actual ADT on paved is nearly 
double this figure at the present time. Traffic as stated in
 
this report is in motor truck units which is then converted to a
 
traffic distribution by various types of vehicles. See Annex IV,
 
Exhibit 1, for formula. Converting motor truck units to vehicles,
 
the consultant arrived at "normal" traffic loads of earth, gravel 
and paved roads of 200, 400 and 1040 vehicles respectively. 
Table 1, shoim in Annex IV, Exhibit 1, is a table of traffic 
expressed in 14'IJ. These can be converted to passenger car units 
by multiplying by 2.5 or converted to an average traffic using the 
procedure explained in Exhibit 1.
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2.99 -	 In addition to user benefits in the form of savings on 
vehicle operation costs, the proposed maintenance pro

gram will result in savings to the producers -- the State High
way Departments. On a satisfactorily-maintained road under

conditions found in southern Brazil, the application of a
 
new wearing course is needed every seven years in order to
 
restore the pavement to its original condition. The cost
 
of this application is lCr$56,575perk:1. At the present level 
of maintenance, the road becomes so deteriorated that it

is necessary to make major repairs of the 	base. The cost 
of reconditioning, a paved road at the present-level main
tenance, isWi Cr$61,446rc rg,i.e., I Cr$2k,671 greater than the
reconditioning cost of a satisfactorily-maintained road.
Thnis figure discounted to present value at a rate of 18 12/ 
represents a saving of! r$7,809 pr" ;21L0 the produer. 
This saving,represents another benefit from the'proposed

maintenance program, in addition to the user benefits des
cribed 	above. 

2.100-	 The consultant's study is admittedly a quite limited
 
attempt to quantify the benefits resulting from an


improved maintenance program. The ADiT is not a calculated 
averag7e, but assumed A traffic gro';h ratean one. is not
included in the analysis for earth and gravel roads. 
Present-level vechicle operation costs are not based on

direct 	observation, bur rather on estimates of the per
centage increase in vehicle operating costs caused by the
 
present substandard maintenance. The cost n"'present level
maintenance is assuned to be the saine percentage of optimum
maintenance cost for all roads -- taken, as it is, from the
 
total cost figures for maintenance.
 

2.101- There is a major underestikaate, however, which biases 
the study in a conservative direction. The percentage

increase in vehicle operating costs due to substandard main
tenance is believed by the consultant to be much greater than
the 10% and 15% figures used for gravel and earth roads -
and closer to the level of 30%. 
In order to be on the safe
 
side, the consultant settled for the lower estimate. 
 Since
 

12/ The consultants uted a discotu rate o. Ir, to 	be conservative. 
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The savings in vehicle operating costs are of a much higher
 
absolute value than the increase in maintenance costs (see
 
Table 1), this under-estimation causes a significant conser
vative bias in the benefit cost ratio. Along with the highly
 
limited area of benefits which the study seeks to quantify,
 
this suggests that the analysis does not fall into errors 
of over-estimation. 

Alternative Method of Measuring Economic Benefits
 

2.102- Using adjusted actual rather than "average" data compiled 
by the ccnsultant, an independent approach to the economic
 

return on the projects can be made by calculating the overall 
internal or discounted rate of return of the investment, i.e., 
the rate of interest that will equate the flow of benefits 
and costs for the project in present value terms. The costs in 
this case are: (1) the capital nve-tmen, of $1 ) million, and 
(2) the annual costs of increased ir-tintenance operations
associated with the project. Tii benefits to result from the 
project are: (i) the annual ,;avjn-s to rc-Ld users from lower 
operating costs rcsulting; from tiu di:proved road surface provided
by better radintenance and from the betternwnt of the earth roads 
to gravel roads, and (2) benefits to the producer, ., the 
Highway DepaLrtment, from lower annual costs of reconstruction 
as a result of better mraintenance which avoids the need for 
prermature reconstruction. This cquating of benefits and costs 
providers an internal rate of return for the project of' 27 percent. 
This rate of return is consistent with tne high cost-benefit 
rati6s deter-ined by the Consultants;. This result is not surprising 
because of the following, factor.-: As traffic reaches capcity 
volumes, maintenance co:;ts decline in proportion to vehicle operating 
costs; this nieans that inve tAr.,ent in iirproved maintenance under 
such conditions prod]uces proportionately rreater total benefits 
in terms of road user savings 1/. In this project, where maintenance 
is substantially below an acceptable level, and where traffic 
volumes are near or in exce;s of ca-acity, it is evident that 
the benefits to road users must be several times the additional 

i/ 	 According to KA1'UAX, "rhe cost of vehicle operations depend 
to a great extent on the condition of the road, and changes of 

the level of maintenance will have conriderable impact on the operation 
cost. Since the cost of maintenance is rvall cor-ared to the cost 
of oneration, about 1O, with a trai'fic of 1000 AL'2 and less than 5$ writh 
6000 ADT, it is evident that a mijor improvement cn maintenance can be 
justified to give a relative little reouction of the , t cost of vohicle 
oeration". Source: Supplementary Road lbhintenance Study - Dec. 190b -

Highway Study for the Three Southern States, p. 41.
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investment in maintenance. Even with the crude data used 
herein to quantify the benefits in this project, there can
 
be no doubt that the proposed maintenance investment will
 
yield very high returns to the economies of the Southern states.
 

Detailed Methodolog
 

2.10_.i 	 In calculating the internal rate of return, the following
 
data and assumptions were used:
 

1. 	 The average life of the equipment pool is seven 
years, and at the end of seven years there is no 

salvage value. Actually the lives of the individual pieces of
equipment vry, greatly, with trucks and light equipment having 
a life of five years, and some of the 1eavier equipment having 
a life of 10 to 12 years. However, 7 years is considered to be 
a conservative estimate of the average life of the total equipment
 
pool.
 

2. Delivery of equipment takes place over three years
 
with 1/5 of the equipment arriving at the end of

1968, 1/5 at the end of 1969, and 1/3 at the end of 1970. These
portions of the pool will be fully expended in 1975, 1976 and 1977. 

3. The life of the project was established as 8 years
 
(1968 through 1975), i.e., the 7 year life of

the' equipment plus one year lag in delivery. 

4. 	 The equipment pool is designed to meet the 
maintenince requirements of the system in 1970;

i.e., the roads in spi-vice and L!,Q traffic on chose roads at that 
date. Traffic has been held constanui at the level projected at the 
beginning of 1970, and the costs of maintunance have been 
estimated on the basis of the same traffic. 
It is assumed that
 
equipment needed after 1970 to meet additional ADT requirements
will be part of a future project. 

5. 	 The internal rate of return has been computed for 
the entire project, without attempting to compute

separate rates of return for each state or type of road.
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2.104-	The user-benefits to result from the project are the
 
reductions in the annual operating costs of all 

vehicles operating on all roads to be maintained tunder the 
project. Annual operating costs are calculate! by multiplying
 
the ADT x vehicle operating costs per kilometer x the
 
number 	 of kilometers x 365 days. 

Average DailY Traffic (ADT) 

2.105-	 In this analysis, the ADT was established on the basis 
of:
 

1. 	 D1NER cotunts at 25 locations in three states; 

2. 	 535 counts by the state hghray departments; 

3. 	 An additional 60 and 125 counts by the DIIER and 
the states respectively, made at EAMUPSAX's request. 

2.106-	 The consultants believe that the actual traffic counts 
are representative for 1565 even though the saz~le is 

limited. This analysis uses the traffic counts thus developed. 
For purposes of computing benefits, the results of the counts 
were averaged to determine the ADT for each type of road; this 
ADT was then projected to 1970 at the growth rate of 6 percent
used by the Consultants in their master plan studies (See
Annex IV, Exhibit I for explanation of traffic distribution). 

Vehicle Operatin Costs
 

2.107 	 The consultants developed vehicle operating costs by
interviewing truck and bus companies operating vehicles
 

in the Southern states and through direct observation of the
 
cars used by the consultants. These costs were then adjusted

downward by the consultants to arrive at the cost of operations 
on well maintained roads. The costs thus derived are given in 
Annex IV, Exhibit A and are used in this analysis. 

User Benefits
 

2.108 	 All user benefits used in this analysis are based on the 
judgment of consultants, who traveled extensively over 

the road network in the Southern states. The consultants 
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conservatively estimate that savings in operating costs at therate of at least 10 percent to 15 percent, will be realized
by raising maintenance to adequate levels. Actually theconsultants and the USAID engineers are of the opinion thatsavings as high as 30 percent could be realized in view ofthe generally poor conditions of the roads.
 

2.109 The reasonableness of the 10 to 15 percent savings
estimate can be shown by comparison of the differences
in operating costs on well-maintained paved, gravel and dirt
roads. This relationship is 
 analogous to the effect ofimproved maintenance because the differences in operating costs
are largely accounted for by the difference in the smoothness of
the road surface. Taking paved roads as 100 percent, and using dataon a medium-sized truck, the following relationship is shown
by Exhibit A of Annex 
 IV: 

Percentage increase in
 
operating costs
 

Paved (=100%)
 
Gravel over paved 

Earth over gravel 

33
 
28
 

User Benefits on Paved Roads
 

2.110- According to the consultant, paved roads in the Southernstates have a life of approximately seven years between
resurfacing or major overhaul. 
During the first four years of
life, while road isa in relatively new condition,inadequate the presentlevel of maintenance does not significantly increasethe level of operating costs. During the last three years,
however, the roads deteriorate badly owing to neglect during the
first four years, and become badly cracked and potholed, causing
operating costs of vehicles to soar. 
 The consultants have
estimated that adequate and regular maintenance during the first fouz
years will result in savings in operating costs equal to one half
the difference between operating costs on paved and gravel
roads during the last three years, or about 15 percent. Calculated
on the basis of operating costs observed in Brazil, this
benefit equals $11,226 per kilometer per year i1. On the
 

See Annex IV, Exhibit B. 
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basis of a seven year road life, it is assumed that 1/7 of

the system is renewed each year. 
Under present conditions,
it is also assumed that 4/7 of the system is in fair conditions and-that.3/7 As in a deteriorated condition. Further, assuming
that 1/3, 2/5, and all of the new equipment is in full operation
in the 	years 1969, 1970, 1971 respectively, and that the first
four years of maintenance will not result in significant user

benefits, the first significant benefits will therefore accrue
in 1975. 
At that time, the benefit will be calculated as 1/3 x
5/7 x $11,226 x the number of kilometers (3,664). In 1974, the
benefit will be 5/5 3/7 x
x $11,226 x 3,664 _J In 1975 (theend of the comparison period) the benefit will accrue to 3/7 of
the road system. See Annex IV, Exhibit C for a flow of these
benefits. 
The total flow of benefits through 1975 for this
 
type is $40.6 million.
 

User Benefits for Gravel. and Earth Roads 

2.111. 	 For user benefits on y.ravel and earth roads, the

consultants in their B:C analysis, 
 estimated that thepresent level of maintenance results in 15 percent and 10 percent
higher 	operating costs respectively than would be the case if the
roads were properly maintained. To be conservative, this
analysis will assume only a 10 percent saving for both types of
roads ?/. This results in a savings of $l,3d7/km for gravel
and $2,O07/kin for earth roads (see Annex IV, Exhibit B forcalculations). For purposes of calculating the annual benefits,
it is assumed that t., surfaces 
 of the 	roads are improved eachyear, but that it will require four years to bring the roads
 up to a level where 
 full 10 percent benefits can be achieved. an average basis this means that in the second year of improved 

On 

maintenance, the raid is improved enough to achieve 25 percent ofthe user savings benefit, in the third this rises to 50 percent, andso on. 
On this basis, and on the assumed equipment arrival
 
schedule, the first year of benefit would occur in 1970 and
would equal 1/3 x 1/4 x benefit per lun x no. of km. In 1971, thebenefit would be 1/3 x 1/4 + 
1/3 x 1/2 x the benefit per km x no. of inm. See Annex IV, Exhibit C for computations of thebenefits over the life of the project. 
The annual benefits in
1975 for gravel roads are $17 million and $19 million for earth
 
roads.
 

_ The jump from 1/3 to /5 is explained by concentration of
2/5 of the total new equipment on the 3/7th of the total 

system in deteriorated condition. 
_/ The reasonableness of thin 10% saving was previously discussed. 
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User Benefit from Conversion of Earth Roads to Gravel
 
2.112. One of the highest returns from this program will be
the user benefits to be derived from the conversion of
earth roads to gravel roads. 
As can be seen from an analysis
of the operating costs (Annex IV, Exhibit B), costs of operation
on gravel roads are about one-third less than on earth roads.
The consultants have rocommended that all roads with ADTts ofmore than 200 should be converted to gravel. 
More than 3,00Okmof earth roads now have ADT's in excess of 200. Normal trafficincreases will of course put additional kilometers in this
category before the project conmences. 
The program will give
the states the capacity to convert approximately 1,O00per year, or to 1,200km
600km a year more than they cre presently converting.
 

2.113- In the calculation of benefits due to conversion, the
consultants estinted that 75 percent of the difference
in operating costs is due to surfacing and 25 
percent due to
alignment. 
 The consultants therefore in their calculations
estimated a 75 percent reduction in operating costs. 
In this
analysis a more conservative reduction is used 
- 66 percent.
On this basis user savings per ]kn have been calculated at$3,680 per km (see Annex IV, Exhibit B for calculation).
 

2.114- Under 
 the project, the states will be able to convertan additional 600km pcr year of earth to gravel roads.
Kiloheters converted in one year will not generate benefits
until the next. 
However, benefits will be cumulative and roads
converted in the first year will provide benefits throughout
the life of the project.
6oo km 

In 1970, the benefit will be 1/3 xx $3,68o; in 1971 the benefit will be onin 1970 plus 400 km convertedthe 200 converted in 1969. See Annex IV, Exhibit b
for the flow of these benefits.
 

Producer Benefits 

2.115-
 In the case of paved roads, a benefit in the form of
reduced surfacing costs accrues to the producer. 
According to
information received from the various states, the norral periodbetween reconstruction or major-overhaul of asphalt roads is 7years despite the fact that in the 5th year, as discussed later,
major deterioration has alr,. dy set in owing to inadequate
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maintenance. Normally, at that time, the pavement is in such 
poor condition that it is ripped up and removed, and new 
aggregate is mixed into the existing base or a new layer of
 
aggregate is placed on top of it, or both.
 

2.116. According to the current practice, the normal period

between reconstruction of asphalt roads is 
seven years,


During these years, the following developments normally take 
place:
 

2.117- The deterioration of the road that took 7 years with 
optimum maintenance now takes about 4 years. After these4 years the road could be restored to its original condition
 

by application of a new wearing course. 
 For lack of appropriate

equipment this is not done, and from that point on , 
the wearing
course of the road rapidly deteriorate.s, and cracks and potholes

occur, and permit water to saturate and weaken the base and sub
base, requiring the road to be reconstructed or given a major
overhaul at the end of 7 years. At the end of these 7 years,
such overhaul wll include major repair of the base and placement
of a plant-mix mat on top. The consultants have estimated the
 
cost of such repair to be the same as a 5 cm layer of plant-mix

and an 8 cm layer of water bound macadam. With optimum
maintenance, the consultants ebtimate that the cost of the
 
repair can be reduced by the cost of the 8 cm of water bound 
macadam, or approximately, $971 per km every 7 years. 

2.118-
 The producer benefit to be received will, therefore, be
 
a one-time benefit at each reconstruction period. Assuming

that 1/7 of the road system is renewed every year and that three 
years of maintenance are required before the cost reduction can
be achieved, the first benefit will occur in 1972 and will equal
1/3 x 1/7 x $971 x the number of km of paved roads (3,664). In
1973 the benefits will occur on 2/5 x 1/7 of the roads; and in
1974 the benefit will occur on 1/7 of the roads; thereafter, for
the life of the project, the benefit will accrue to 1/7 of the

roads each year. The annual return on 1/7 of the road is $0.5 
million (See Annex IV, Exhibit E). 
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Other Benefits
 

2.119-	Other benefits which will accrue to the economy and
 
the state have been touched on briefly, earlier in
 

the paper. 
However, one which has not been mentioned is a
 
reduction in maintenance costs which will start to occur
 
around the 4th and 5th year of operation as a result of the
 
betterment program, the costs of which are included in the 
capital and operating costs of this project. Up to the 4th
 
and 5th year, extensive maintenance will be required to keep
 
the road surfaces at a satisfactory level. After four years,

the improved roads will require less extensive maintenance
 
operations to achieve these surfaces, and the equipment used to that
 
point on betterment may be transferred to ncw roads or be used
 
to replace worn out equipment. This benefit has not been
 
calculated because the value will be small in the earlier years
and will not become significant until later years. It will, 
however, contribute to a significant reductionin maintenance 
costs in future periods.
 

The Costs of the Program 

2.120- The program has two costs; the capital cost of the new 
equipment pool, and the increased costs of maintaining 

roads at a higher level. The capital costs have been established 
at $53 million. 

2.121-	 The increased costs of better mintenance have been calculated 
by subtracting present of maintenancecosts 	 (adjusted by

estimated increased costs of maintenance due to increased traffic
 
th.ough 1971) from projected future costs of maintenance with
 
the new equipment pool.
 

Present Costs
 

2.122-	 The consultants estirnted present costs as being 60 per
cent of their estimated cost of optimum maintenance. This 

analysis has attempted, by the use of adjusted state cost data, 
to arrive at the true cost of maintenance under present circumstances.
 
To establish these costs, actual cost data from the records of
 
the states of Parar& 
and Santa Catarina was obtained. In the
 
case of PranM, data presented a much higher cost per km than was 
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expected; after discussions with the state, it became obvious 
that these costs were high because of an excessive labor
 
force. (As a result of the proposed reorganization to be
 
accomplished under the projects,these excess labor costs are 
expected to be reduced substantially; also the new projects

will be able to absorb much of the excess labor). Based on
 
the normal labor component in relation to equipment, reductions
 
of 40 percent were made in equipment operators' costs and 50 
percent in general labor costs before computation of per/km
 
cost of maintenance. The effect of these reductions is to
 
reduce the internal rate of return. Further, equipment

depreciation was removed since equipment depreciation will be
 
measured as a capital cost of the progam. Calculations of
 
per/lm costs of maintenance in Paran6 and Santa Catarina, even 
after labor reduction costs in the former state, resulted in 
adjusted actual costs which were 
equal to approximately 80
 
percent of costs projected for optimu maintenance _/.
 

2.123- The analysis of the iraintenance costs and operations

in the Southern states indicates that the present


maintenance costs are high because of inefficiencies resulting

from (1) excessive wear and down time of old equipment, and (2)

improper maintenance practices. The first inefficiency, which
 
will be corrected by the replacement of equipment, is an
 
important clement of cost of the present level of maintenance.
 
The consultants, in an earlier study to deternne the economies
 
of replacing existing worn out equipment, estimated that operating
 
costs for the existing level of ir.aintenanco could be reduced by

10 percent to 30 percent by an equipr.-ent replacement program.
This cost saving, which is in effect a producer benefit, is 
already included in this program; however, a lack of adequate
data prevents segregation of this benefit. It is reflected, 
however, as part of the user benefits in the form of reduced 
maintenance costs of optimum maintenance. The second inefficiency,
improper mintenance practices is largely correctable without new 
equipment and therefore should not be included in this analysis as
 
a cost to be reduced by the equipment project. This inefficiency

will in effect be corrected by technical assistance. in reorganization,

whether new equipment is made available or not. It is difficult,

however, to quantify the costs of these inefficiencies. With
 

l_ This compares with the 60 percent estimate made by the consultants. 
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respect to improper mainteilance practices, it is estimatedthat inefficiencies of operation caused increasing costs of 5
to 10 percent. 
In view of the difficulty of quantifying
these costs, it was decided for purposes of this analysis to
reduce present maintenance costs by 20 percent to eliminate the
effect of improper maintenance practices. 
This also has
the effect of reducing the internal rate of return. 
Taking
the above factors into account, the adjusted cost per km of the
present level of maintenance was established. 
These resultant
costs were then multiplied by the number of kilometers in
the 1970 road system. These total annual costs were thensubtracted from the projected total annual costs under the
 
attributable 
project to arrive at the increased annual costs of maintenance
to these projects. These are as follows:
 

Thou -ands of 

Paved 
 Gravel 
 Earth
 
Paran 
 a 
 $ 698 '!;
Santa Catarina 518 $ 549

434 1,002Rio Grande 314do Sul 414 1,818 865 
2.124- These annual costs or applicable parts thereof, together
with the capital costs of the project, constitute the
total cost to be charged against the benefits in determining
the internal rate of return. See Annex IV, Exhibits E and i. 

ProjectedFutureCosts 
2.125- Projected future costs were calculated as follows: 

1. 
 The average annual operating costs of equipment
(less depreciation)
multiplied by the equipment to be assigned to each high,;ay department
 

over an economical life was
 
These annual operating costs were obtained from data developed
by the consultants on the Itinas Gerais project, from Brazilian
manufacturers handbooks, and from U.S. manufacturers handbooks.
In the opinion of the USAID/BPR engineers these are reasonable
estimates of costs to be realized under the project.
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2. 
 Labor costs for operating personnel represent
the total number of operators to operate the equipment
at current wage levels.
 

3. 
 M terial costs represent engineering estimates of
material costs for the program at current prices.
 
4. 
 General labor was estimated at 50 percent of
operating personnel costs, and works out to slightly
more than one laborer for each operator.
 

5. Supervision was estimated at 20% of total labor. 
6. Administration was estimited at 20% of total labor.
 

2.126- The cost figures thus developed are cons'ideredapproximate tothe real cost per km of maintenanceshould be realized under 'whichan efficiently executed program underBrazilian conditions. 

UNCiASSIFIED 



- 51 - UNCLASSIFIED 

E. Financial Analysis
 

2.12 -
The cash-flow statements located in Annex V, Exhibit 1,
shows the entire financial operations of the variousstate highway departments. 
For the most part, the financial
projections for future road construction and capital expenditures reflect tentative rather than final planning on thepart of the borrowers; however, these will not affect the
proposed projects since monies for maintenance come from
special revenues. 
This analysis will therefore concentrate
only on those sources of revenues which are directly applicable to the support of the proposed maintenance program.
 

1. Financial Schedule 

2.128- The financial plans for the proposed projects

establishes Usl 
31.6 million for imported
equipment and US$ 3 million for technical assistance to be
financed by A.I.D. 
The Borrower will fiuance U .16.0 million
(Cruzeiro equivalent) for locally manufactured equipment.
addition to this US In
5.8 million (Cruzeiro equivalent) will beloaned to the Borrowers by the GOB from the Title IV CounterpartWheat Fund to be also used to finance locally manufactured equipment and locally procured technical assistance. The proposed

financial schedules is as follows: 

UNCLASSIFIED
 



-52-	 UNCLASSIFIED 

(Millions of U.S. Dollars) 

1968 1969 1970 1971 Total 
Rio Grande do Sul 
A.I.D. Dollar Financing for 
equipment & Tech.Assistance 5.6 7,4 .2 .1 13.3 

DAER Cruzeiro Financing for 
equipment 3.0 3.0 6.o 

Wheat Fund for Equipment & 
Technical Assistance 1.0 1.0 .2 2.2 

Total Rio G. do Sul Project - 21.5 

Santa Catarina
 
A.I.D. Dollar Financing for
 
equipment & Technical Assist. 3.7 .6 .1 .1 7.5
 

DER/SC 	Cruzeiro Financing for
 
equipment 1.8 1.9 1.7 5.4
 

Wheat Fund for Equipment & 
technical assistance .7 .7 .2 .2 1.8 

Total Sta. Catarina Project 14.7 

Paran&
 
A.I.D. 	 Dollar Financing for
 
equipment & Tech. Assistance 5.5 5.0 .2 .1 10.8
 

DER/PR Cruzeiro Financing for
 
equipment 2.2 2.4 4.6
 

Wheat Fund for Equipment &
 
Technical Assistance .8 .9 .1 1.8
 

Total Paran& Project 17.2
 

Total Project ................................. .. US$ 53.4
 

2.129- The Borrowers will over the four-year implementation period
 
of the project spend approximately US$16.0 million of their 

own resources in support of the proposed loan
 

2. Financial Plan
 

2.130- As explained in the engineering section, the
 
projects
 

will be implemented in two phases in order to alleviate the
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financial and technical burden of absorbing the federal
highway networks. 
In the first phase these states will
only received equipment for their own state road systems.
In the second phase, equipment will be delivered for the
maintenance of the federal systems. 
Santa Catarina will
probably not receive equipment for the federal network until1969. 
The state of Rio Grande do Sul will need three years to
implement its project and will not receive maintenance equipment
for the federal system until the last quarter of 1968 and first
quarter of 1969. 
Since Parana is already maintaining 70 percent
of its federal road network, the DLR/flR will most likely receive
the total complement of equipment for both the federal and statesystems before the other two states. 

2.131- During the implementation phases of these projectsthe borrowers will be required to make additional
investments for the purchase of locally manufactured highway maintenance equipment due to the acquisition of the
maintenance responsibilities of the federal highway networks.
Because of this, the financial burden for the borrowers will
be at its heaviest during the implementation phase of the
projects. 
Once the programs have been established, however,
the cost of maintenance to the borrowers will be reduced and
the financial expenditures will level off. (See Investment
 
Prokram, p.64).
 

3. Title IV Counterpart -eat Fund
 

2.132- NCr$ 16.o million have been allocated from the
6th Wheat Agreement Title IV F~unds for the
purchase of locally manufactured maintenance equipment and
to finance local technical assistance. 
These funds will be lent
to the Southern states by the GOB with monetary correction 
and
interest rates to be established by the Central Bank.
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4. Source and Application of Funds
 

2. 133- The financial statements (Located in annex Vexhibit 1) were presentedvarious to A.I.D. by thestate highway departments and are actual thru 1966and estimated thereafter. 
The future projections of revenuesand expenditures are based on general planning. This isbecause the taxation system from which the states derivetheir incomes has 
recently been changed. 
Since the revenues
to be derived from the new tax system have not been quantified, revenue projections for the states are exceedingly
tentative. 
Fortunately, the State Highway Departments have
certain revenues which are assured and which, as this analysis
reveals, will provide funds to carry out the proposed maintenance programs. This analysis, thereIor, will.concentrate
on the state highway departments assured sources of income,
which will be, by agreement of the states and covenants ofthe loans, assigned to maintenance as a first priority. Thesources of revenues to be exanined are as follows: 

a) The National Highway 'und 

2.134 - As can be seen in the caih-flow statements in (Annex Vexhibit 1) one of the main sources of financing forthe Sourthern states highway departmcnts is the National HighwayFund (NILF). This fund is based on a federal tax on motor fuelsand lubricants created by federal Decree-Law No.26.5 of September
1960. On November 5, 1964, the National Highway Fund changedwasby the adoption of a sole tax on lubricants and fuels -- Law No.4452. This law tied the tax resources of the National HighwayFund to the price of imported crude oil and thus to the exchange
rate. 
The new law adopted a fuel and lubricant pricing formula
which eliminated the subsidized exchange rate. 
Together these
two laws resulted in an 80 percent real increase in revenues for
the National Highway Fund in 1964. 
The Fund is administered by
the DNER and was distributed as follows.
 

i. 4Q percent to the DNER. 

i. 
 48 percent to the' States and Federal District. 

iii. 12 percent to the municipalities.
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2.135- The total expenditures of the DNER are financed by
allocations from the National Highway Fund. 
The
allocation from the National Highway Fund to the states and
Federal District is distributed in accordance with area,
population and consumption of petroleum products. 
Under this
formula the DAER/RGS has over the past five years received
from the National Highway Fund about 40 percent of its total
budget. 
DER/SC and DER/PR have received during the same

period about 38 percent and 37 percent, respectively.
 

2.136- In January 1967, with the adoption of the new constitution, the pattern of the distribution of the

National Highway Fund was changed as follows:
 

i. 60 percent to the DNER. 

ii. 32 percent to the states and Federal District. 

iii. 8 percent to the municipalities. 

2.137 -This fund still represents 35 to 40 percent of the
income of the various state highway departments. In
real terms, this fund has not in the ist two years kept
pace with the rate of inflation as it is affected by thecruzeiro dollar exchange rate which by and large determines
the internal price of motor fuels on which the tax is based.In the long run, however, it is assumed '<t devaluation should
keep pace with inflation, allowing the fund in real terms to grow withfuel consumption. The projections of the revenues from this fundon pages 42 and 43 are based on a growth rate of 7.5 percent.
This has been the historical rate of growth of fuel consumption
in these states of which this tax is 
a function, and is
considered to be a reasonable forecast.
 

b) ICM Tax
 

2.138- To make up the loss to the State Highway Departments 
caused by a reduction in the allocation from the
National Highway Fund, 
a new state tax - ICM (Impbsto de
Circulaqgto de Mercadorias e Lubrificantes) - sanctioned by
the Federal Government, will go into effect in January 1968.
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This tax will charge 10.5 percent on all petroleum products

used by highway vehicles in all the states. 
This tax along
with the states' share in the National Highway Fund will
 
generate approximately the same income for the state highway

departments as in the past. 
Thus, 	in the projections on
 pages 42 and 43, the ICM on fuel and the HFlhave been
combined, and the growth projection is baoea on the assumption

that the ICM will compensate for the slight reduction in the
 
NHF income resulting from the recent change in its distribution.

The base year for projections is 1966. 
The reduction in the
1967 NEF and ICM combined projection is caused by the fact

that the ICM tax on motor fuels does not go into effect until
 
January 1968.
 

c) 	 State Contribution to the lighw y Departments 

2.139-	 Another major source of income is the state matchingcontribution to the respective DER's. The M-ission 
feels that the projection of these contributions is realistic.

The states have in the 	past made significant contributions tothe highway departments, and as 	mentioned previously, the
Loan Agreement will (1) covenant that the maintenance progsam

mill have first call on all highway departments funwds, and

(2) require zhe states to assure adequate financing of
 
maintenance operations. 

2.140-	 These state contributions taie two forms. One is a
budgetary allocation to 
the hiahway department, and

the other is the earmarking of a portion of sales 
tax
receipts for the road prograun. The state of Rio Grande doSul has both forms. The revenues from the sales taz
 
receipts shown for the state of Rio Grande do Sul are an
estimate of a 10 percent allocation of the 	new value added 
tax which replaces the previous state trannort tax.
Santa Catarina and Parand, 

In 
the state contribution to the

operating fund are limited to the 3tate contribution which
in theory, as 
in most states, is equal to the revenues from

the NIF; in practice it has been less. 
These 	funds have

therefore been projected from the 1966 base at a growth
rate of 5 percent, based on ai economic growth rate of 
5 percent in the southern states. 
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d) Contributions for the DTMR
 

2.141- The various state highway departments have in thepast received funds from the DNER for performing
maintenance and construction work on Federal highways.
The state highway departments will in the future receive
additional funds from the DuIER from the acquisition of theDiER equipment personnel and maintenance responsibilities.
The projections are an estimate and appear to be reasonable.
Agreements will be signed before the implementation of the
project establishing exact amounts which the DINER must pay
to cover the cost of having the state highway departments

maintain the federal roads. 

e) Other Sources of Funds
 

2.142- The projections of other sources of revenues, general
tax funds, industrial receipts, toll bridge tax, etc.,
although a small share of the highway departments budgets do
appear to be generally realistic and represent a secure
 
source of income.
 

5. 
 Cost of the Proposed Maintenance Programs
 

2.143- In order to determine the cost of the present

level of maintenance and the cost of maintenance
reqttired to implement the proposed projects the Mission hason the basis of maintenance cost data developed by the states,
the consultants and the World Bank calculated the annual cost
of maintenance of an average kilometer in the southern states
for paved, gravel and earth roads. 
These costs, however, do
not include equipment, since it is only considered a cost in
the year of purchase. Adjusted to January 1967 values these
annual costs for the present level of maintenance in new
 

cruzeiros are as follows:
 

Rio Grande Santa 
-do Sul Km Catarina Km Paran6 Km. 

1. Pavement 
2. Gravel 
3. Earth 

NCr$2,597 x 
1,467 x 

969 x 

472 
4,664 
3,604 

2,501 x 200 3,271 x 1,055 
1,573 x 4,129 2,202 x 1,817

969 x 1,024 1,064 x 4,244 
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2.144- By multiplying the nuiber of kilometers of each 
of the 	three types of roads in each of the
 

states 	by the average annual maintenance cost per kilometer 
as shown above, it is possible to arrive at an estimate of
 
the annual maintenance costs for all the state roads at the 
present level of maintenance. For the southern states, these
 
costs are as follows:
 

1. DAER/RGS NCr$ 11.6 million
 
2. DER/SC NCr$ 7.7 million 
3. DER/PR NCr$ 12.0 million 

2.145-	 The proposed projects rill increase the annual 
costs of maintenance per km as follows: 

Rio Grande do Santa 
Sul Catarina Paran6 

1. Pavement NCr$ 3,021 4,374 3,917
 
2. Gravel 2,624 r2,406 2,397
 
3. Earth 1,493 1,649 1,453 

2.146-	The additional cost per km reflecting imnplementa
tion of the proposed projects will result in the
 

following annual maintenance cost for the southern states
 
highway departments.
 

1. DAER/RGS NCr$ 17.6 million 
2. DER/SC NCr:$ 12.5 million 
3. DER/PR NCr$ 14.6 million 

2.147- These figures reflect the projected increase in
 
cost for the proposci. maintenance program, but do 

not include the cost of the new equ pment as it will be financed 
by loan funds. Future replacement of equipment will however be 
accomplished by budgetary allocations. The consultants will 
assist the borrowers in determining the correct equipment 
replacement cycle for the programs. A covenant of the loans
 
will be the establishment by the borrowers for an equipment 
replacement program governing hew purchases.
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6. 	 Highway Department Financial Capacities to Support 
Proposed Maintenance Program 

2.14b- As mentioned previously, the financial projections
submitted by the borrowers are based on general 

planning and appear to be over optimistic. Because of this the 
Mission has reduced the projections as follows: 

(1) Seven (7)percent has been used as a growth
 
factor from 1967 to 1970 for the National
 

Highway Fund and ICM tax because the fund reflects the
 
historical growth rate of fuel conumption in Brazil.
 

(2)Five (5)percent has been used as growth
 
factor for the finanqial contributions of the
 

states. Although the financial projections in Annex V,
 
Exhibit 1 show a greater growth rate for the statest financial
 
contributions, the Mission believes that conservative projections
 
are more realistic. A projection based on 5 percent also
 
represents the expected economic growth for the southern states. 

i) 	 Rio Grande do Sul (Ncr$ millions)
 

Principal Sources of Actunl Cruzeiros of 1967 
Revenues for DAER/RGS* 1964 T'965 1966 1967*** 1965 1969 1970 

1. National Highway Fund 6.5 18.0 27.2 24.5 31.3 33.6 36.1 
2. State Transport Tax 5.3 9.2 15.2 
3. 	 New General State Tax 

for Transport 16.0 21.0 22.0 23.1 
4. State Contribution _3.3 .5 11.0 12.0 12.6 15.9 13.9 

Total 	 15.1 29.7 53.4 52.5 64.9 69.5 75,. 

(*) 	 1966 figures are shown in January 1967 values and are used as 
a base for the projections. The National Highway Fund is 
projected at 7.5 percent and the state contributions are 
projected at 5 percent. 

The reduction in the NlI' -revenues for 1967 is a result of the
 
change in the law governing the distribution of the fund. In 1968
 
a new tax (ICM) will compensate for this adjustment.
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2.149-	 DAER/RGS is presently spending about NCr$11.6 million 
at a level of about 60 percent of satisfactory
highway maintenance. 
In 1966 DAER disbursed approximately


NCr$59.5 million to cover its operations, including road construction. 
NCr$11.6 million represents about 19.5 percent of
the total budget and about 25.2 percent of the assured sources
of 	revenues for that year. 
The proposed project will increase
the cost of maintenance to NCr$17.6 million annually, whichwill represent about 15.7 percent of the 	DAER's proposed budget
in 	1968 and about 15.9 percent in 1969. As shown in the above
table the proposed project will only represent 24.0 percent of
the adjusted principal sources of Revenue 
 in 	 1970, the yearthe State will be required to maIe the largest financial
 
expenditure to implement the project. 

2.150- Since the projected income from the National
Highway Fund already exceeds in 1966 the cost
of the 	proposed maintenance program for both state and
federal roads and since the DITER will be required to pay

DAER for the maintenance of the 	federal network, it isreasonable to assume that this project will not place anyserious strain on the financial resources of DAER/RGS. TheLoan Agreement will, however, covenant that the first call
 on all 	DAER resources will be for highway maintenance. 

ii) 	 Santa Catarina (NCr$ millions)
 

Principal Sources of 
 Actuatl Cruzeiros of 1967 
Income for DER/SC* 1964 91--5 1-66 1967 196b 169 1970 
1. 	National Highway Fund

& IC14 1.7 5.6 8.7 7.8 10.1 10.9 ll.72. 	 State Contribution 3.1 2.9 5.04.6 5.2 5.5 5.8 
Total 4.8 	 8.5 13.3 12.8 16.415.3 17.5 

(*) 1966 figures are shown in January 1967 values and are used asa base 	for the projections. The National Highway Fund is
projected at 7.5 percent and the state contributions are
 
projected at 5 percent.
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2.151-	 The present level of maintenance is costing
the DER/SC approximately NCr$7.7 million peryear 	which represents about 48 percent of the 	total projectedhighway departments budget for 1967 and 60.1 percent of the


principal sources of revenue shoim in Table II. 
This
percentage is high in relation to Santa Catarina's sister
 
states because the state has a small budget for the highway
department. Santa Catarina's share in the National HighwayFund is also considerably smaller leaving the state with less
financial resources to adequately maintain its highway network.
The proposed project will increase the cost of maintenance

the DER/SC from NCr$7.7 million to 	

to 
NCr$12.8 million. Thefull 	cost of this program however will not be incurred by theDER/SC 	 until 1970. At 	 this time, the combined income from theNational Highway Fund and the projected- state contribution

will 	be NCr$17.5 million. 
The proposed maintenance program
will then represent about 73 percent of the assured sources of
income. 
Since the projections have been worked out on a very
realistic basis and do not include other items of income)
the DER of Santa Catarina, with proper guarantees and covenants

should be able to support the proposed program.
 

iii) 	 Paran6 (INCr$ millions) 

Principal Sources of Actual Cruzeiros of 1967 
Revenue for the DER/PR* 1964 1966155 1967 168 1969 1970 
1. 	 National Highway Fund

& ICM Tax 9.8 16.1 18.9 17.0 21.5 23.1 24.82. 	State Contribution 
 11.4 	 14.3 26.25.6 28.2 29.6
 
Total 
 14.7 	 27.5 42.6 51.333.2 48.4 54.4 

2.152-	 The consultants calculated that the DER/PR as
 
the other two southern states is presently
maintaining the state roads at approximately 60 percent of aneffective acceptable level for road maintenance. Presently, 

(*) 	 1966 figures are shown in ,January 1967 values and are used ai 
a base for the projections. The National Highway Fund isprojected at 7.5 percent and the state contributions are 
projected at 5 percent.
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the DER/PR is spending approximately NCr$12.0 millionwhich represents about 18.3 percent of the total highwaydepartment budget for 1966. The proposed project willincrease the annual cost of maintenance for all types of
roads) from NCr$12.0 million to ICrZ$17.6 million.alone from the National Highway The income
Fund is able to finance thecost of this project in 1970 
-
as the cost of the program
only represents 70 percent of the fund.
to assume It is reasonable
therefore that the DER/PR has the financialcapacity to effectively carry out the proposed maintenance
project. The loan agreement with the DER/PR as with theother highway departments will covenant that first call
on highway funds be for the highway maintenance program.
 

7. Repayment Cpacity 

2.153- The debt services of the proposed loans 
budget of the 

projected to 1972 as a percentage of the totalsouthern states highway departments are asfollows: 

1963 1969 1970 1971 1972
 
DAER/RGS 
 4.0 4.0 
 3.8
DER/sC 2.1 1.7

2.3 
 2.5
DER/PR 
1.4 

5.7 4.1
o.6 0.9 
 0.9 
 5.4 
 4.5 
2.154- As these percentages of the debt services are lo-w
in relation to each state highway budget, it is
reasonable to assume that the state highway departments have
the financial resources to repay the interest and principal


of the loans.
 

8. Loan Terms and Interest Rates
 

2.155- The repayment of the loans by the state DER's
will be fifteen (15) years with a three year
grace period from the date of disbursement at three and one
half (3-1/2) percent interest on all funds disbursed including
those during grace period.
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2.156- Although 15 years is about 1-1/2 to 2 timesthe life of equipment, the termsby the (1) institution-building are justified 
large of the project, (2) thetransport investment to be undertaken(3) the public by the states,nature of the borrowersburdens to be incurred by the 

and (4) the financal. 
state highway departments inassuming the maintenance responsibilities of the Federal


Highway networks.
 

2.157- Each state will be required to perform
intensive maintenancehighway system and absorb 

in order to upgrade the 
maintaining the 

the additional responsibility offederal highway network.this the states In order to dowill have to make sinificantcontributions financialo their own,
additional 

in the fora of (1).purchasingmaintenance equipment and spare parts(2) meeting andincreased operations costs tomaintenance implementprogram the 
highway systems. 

for both the states and federal(See Investment Program - page 64 ). 
2 .158-The states will also have to carry out duringthe implementation and repayment periods of
these loans an important highway constructionpartially financed by program

the World Bank.construction Although this
program will require an increase in road user
taxes, the investment requirements of the southern states
transport sector are so large that the recommended terms are
needed to assist the programs implementation.
 

2.159- While the borrowers do not exactly fit into the
 
low interest 

category of public institutions eligible for
rates, as specifiedrecommended in 14.0. 1052.1, the termsare justified by the public nature of the borrowers.
They provide 
a 
public service and are not 
profit
earning institutioris. 
These projects moreover will require
significant additional expenditures on their part and thereturns will accrue the economy of the southern states as a
whole aad not to borrowers accounts.
interest charges The savings inwill allow a better allocation of funds formaintenance operations. 
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2.160.In view of these considerations, the terms as
 

recommended are considered appropriate.
 

9. Investment Program
 

2.161 - The World Bank transport master plan for the 
southern states recomnmends an investment program 

for (1) the construction of 7,080 Km of main roads and 910 Km 
of important feeder roads and (2) a major investment in highway 
maintenance equipment. This transport study supports the 
proposed projects and will serve as the basis for a large 
construction program to be partially financed by the IBRD. 
The transport master plans reconmmended annual investments are 
as follows: 

Master Plan Transport Investment Recommendations in Illions 

of 1967 New Cruz'eiros 

1965 66 67 69 70 71 72 75 74 75 76 

Feeder Roads 79 197 18 20 19 17 15 8 26 8 1 6 
Main Roads 357 899 177 206 231 249 173 121 236 289 239 78 

Maintenance 

R.Grande do Sul 28.2 6.1 4.5 24.3 4.2 2.6 1.8 5.1 2.0 10.2 
Santa Catarina 26.0 2.5 1.8 7.6 2.9 2.5 2.0 4.4 4.7 9.7 
Parand 2.53 4.7 4.1 12.4 3.1 3.4 5.4 4.4 4.7 7.2 

2.162- Financial, technical and administrative constraints 
will prevent the realization of these investments. 

The master plan therefore recommends the immediate construction 
of 1,816 Km of priority roads and the proposed maintenance
 
investment.
 

2.165- These investments, both construction and maintenance 
are obviously too large to be carried out without external 
financial assistance, since state resources will be stretched to 
a maximum to carry out both programs. 

UNCLASSIFIED 
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2.164- The maintenance investment program as can be
 seen from the recoimmended investment plan has
a projected hump from 1967 to 1970.
the states would be 
Under normal circumstances,able to carry out withoutexternala maintenance assistanceequipment replacement program.investment showm by theflow, however, the states 

As 
are faced withequipment reinvestment program. 

a major
The purpose of these loans
is to provide the states with financial assistance for
importing equipment during the 1968 to 1970 period.
1970 the After
states will be able to continue the maintenance
 programs with their own resources.
 

2.165 - In view of the large investment requirements
the increased operational costs to be financed 

and 
by the states, the cost sharing programG proposed in theseprojects are considered to be reasonable. Accordingly thefinancing of the foreign exchange requirements has beenrecommended.
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June 7, 1967
 
CHECK LIST OF STATUTORY CRITERIA (ALLIANCE FOR PROGRESS)
 

(FAA - Foreign Assistance Act of 1961, as amended
 
by the Foreign Assistance Act of 1966)
 

(App.- Foreign Assistance and Related Agencies
 
Appropriations Act, 1967)
 

1. 	FAA Section 102. Precautions that have been or are being

taken to assure that loan proceeds are not diverted to 
short-term emergency purposes (such as budgetary, balance 
of payments, or military purposes) or any other purpose
not essential to the country's long-range economic 
development.
 

USAID personnel will approve all borrower requests for
 
opening letters of coritmc.,nt. Since the subsequent


'letters of credit issued by the designated bank must
 
conform in substance to the letter of commitment, the

only funds disbursed trill be those required to finance
 
the goods and services of the project.
 

2. 	 FAA Section 3.02. Inform-tion on measures taken to 
utilize United States Government excess personal pro
perty in lieu of the procurement of new items. 

The borrower shall utilize, wirth respect to imported

goods financed under the loans to which Borrowers take
 
title at the time of procurement, such reconditioned United 
States Government-owned excess property as may be consistent 
with the requirements of the projects as may be available 
within a reasonable period of time. The Borrowers shall
 
seek assistance from A.I.D. and A.I.D. will assist the
 
Borrowers in ascertaining the availability of and in
 
obtaining such excess property. 
A.I.D. will make arrangements for
 
any necessary inspection of such property by the Borrowers or
 
their representatives. The cost of inspection and of
 
acquisition, and all charges incident to the transfer to
 
the Borrowers of such excess property, may be financed under
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the loans. Prior to the procurement of any goods, other 
than excess property, financed under the loans and 
other having sought such A.I.D. assistance, the
 
Borrowers shall indicate to A.I.D. in writing, on the
 
basis of information then available to then, either that

such goods cannot be nade available from reconditioned 
United States Government-onmed excess property on a timely
basis or that the goods that can be made available are 
not technically suitable for the use in the projects.
 

5. FAA Secti.on 102. Information whether the country permits, 
or fails to take adequate measures to prevent, the damage

or destruction by mob action of United States property.
 

The GOB does not permit, and tokes measures to prevent,
the damage or destruction by mob action of U.S. property.
 

4. FAA Section 201(4). Infornation and conclusion on 
legality (under laws of country and U.s.) 
and
 
reasonableness of lending and relending terms of the 
loan. 

The proprsed loan is consistent with the laws of Brazil 
and the UnitLd States and its terms are considered
 
reasonable by both the Borrowers and A.I.D.
 

5. FAA Section 251(a). Manner in which loan will nromote
 
country's economic development and contribute to the
 
welfare of its people.
 

This loan will contribute significantly to the development
of Brazilts transport sector and hence will promote the
 
cotuitry t s econnmic development. 

6. FAA Section 25.(0)(.]. Extent to which country is

adhering to the principles of the Act 
 of Bogota and 
Charter of Punta del Este and is showing a responsiveness 
to -6ne vital economic, political, and social concerns of

its people, and extent t6 which country has demonstrated
 
a clear determination to take effective self-help measures.
 

UNCLASSIFIED 
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Account has been taken of Brazil's adherence to theprinciples of the Act of Bogota and the Charter of Punta dcl
Este, and the GOB's responsivcness to the vital economic,
political, and social concerns of its people. A fullreport of Brazil's efforts to comply with both the Act of
Bogota and the Charter of Punta del Este is set forth in
the 1966 Country Program Subission. 

7. FAA Section 291Ib)(2). Inforiation and conclusion onactivity's economic and technical soundless. 

This activity has been found economically and technicallysound (see the relevant sections of this paper).
 

8. FAA Section 25. b) W. Information and conclusion onactivity's relationship to idconsistency with other
development activities, and its contribution to realizable
 
long-range objectives.
 

(See Section: Place of the Loan in the Program).
 

9. FAA Section 251(b)LL . Information and conclusion onpossible effectr on U.S. economy, with special referenceto areas of substantial labor surplus.
 

The loan will finance the procurement of $31.2 million of
U.S. equipment and technical assistance, and thus will have
positive effects on the U.S. economy. 

10. FAASection 251 2-9. Information and conclusion on thedegree to whic}j the country is making progress towardrespect for the rule of law, freedom of expression and ofthe press, and recognition of the importance of individualfreedom, initiative, and private enterprise.
 

The recent inauguration of an elected government marks areturn 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 beeninstituted in recent years at all levels of government to
improve the climate for private enterprise. Press and
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National Security laws enacted by the previous Brazilian
government are more restrictive than previous legislation;
it remains to be seen how these laws will be applied by the
 
new Government.
 

11. FAA Section 25L(b)(. Information and conclusion on the
dcgrec to which the country is itstaking steps to improve
climate for private investment.
 

Brazil has provided a very broad rangCe of incentives forprivate investment, domestic and foreign. The nationalstate and municipal level of government offer tax incentives,
tariff concessions and low cost financing for investments in
priority sectors and development.regionm,
 

12. FAA Section 251(b)(7). Information and conclusion onhether or not the activity to be financed iill contribute
to the achievement of self-sustaining gro-th. 

The activity will contribute to the achievement of selfsustaining groth through its assistance in identifying

exploitable natural resources.
 

13. FAA Section251(b)fl2. Information and conclusion on theextent to which the activity wJill contribute to theeconomic and political integration of Latin America. 

The loans will have a pos;itive effect on transportation
in the Southern states of Brazil. 
The economies of thesestates are related -tothe economics of Paraguay, Argentinaand Uruguay. 
The loans will have an indirect beneficial

effect in intra-Latin America trade in this region.
 

14. FAA Section 25](b). Information and conclusion onavailability of financing from other free-world sources,including private sources ithin the United States. 

Other international lenders have been solicited and haveexpressed no interest in this project. 
Borrowers are
state agencies and therefore it is unlikely that private
U.S. capital would be interested or their participation 
encouraged. 

UICIASSIFIED / 
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15. 
FAA Section 251(b). Informition and conclusion on capa
city of the country to repay the loan.
 

The "2-Step" agreement will offer the GOB 40 years to 
repay the debt on concssional terms which are well
within the country's debt servicing capacity. 

16. 	FAA Section 251(b). Information and conclusion on countryts

efforts to repatriate capital invested in other countries
 
by its own citizens.
 

Brazilts efforts to stabilize the value of the cruzeiro
 
through measures to counter inflation should contribute
 
to the return of capital invested.in other countries by

its citizens.
 

17. 	FAA Section 251 1) . Inforrmtion and conclusion on
 
reasonable prospects of repayment.
 

The loans will be repaid by the states of Paran6, Santa
 
Catarina and Rio Grande do Sul. 
Terms are within their
 
capacity for repayment.
 

18. 0,A Scction 251(). Inform--.tion and conclusion onavailability of an application together with sufficient

information and assurances to indicate reasonably that

funds will be used in an economically and technically
 
sound manner.
 

See Engineering Section.
 

19. 	 FAA Section 251(g). Information and conclusion on use
of loan to assist in promoting the cooperative movement
 
in Latin America.
 

The loans will have no effect on the cooperative movement
 
in Latin America.
 

20. 	FAA Section 251(h). 
 InfOrmation and conclusion on whether
 
the activity is consistent with ihe findings and
 
recommendations of the Inter-American Committee for the
Alliance for Progress in its review of 
naticnal develop
ment activities.
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The loans are consistent with the findings and recommendations 
of the Inter-American Committee for the Alliance for Progress
 
.n its review of national dcvelopmcnt activities.
 

21. 	 FAA Section 252(a). Total amoint of money under loan 
which is going directly to private enterprise, is going 
to intermediate credit institutions or other borrowers 
for use by private enterprise, is being used to finance 
imports from private sources, or is otherwise being 
used to finance procurements from private sources. 

The Borrowcrs are state oimed agencies. The loan 
raney, however, will finance U.S. izmports and technical 
services from private U.S. coi-mpanies.
 

22. 	FAA Section 281. Extent to which the loan will contribute 
to the objective of assuring miximum 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 loans are intended to assist agencies of the Brazilian
 
Government at the national level.
 

23. 	FAA Section 601(p). Inforntion and conclusions whether 
loan wi.ll encourage efforts of the country to: (a) 
increase the flow of international trade; (b) foster 
private initiative and competition; (c) encourage devel
opment and use of cooperatives, credit unions, and 
savings and loan associations; (d) discourage monopolistic 
practices; (e)'improve technical efficiency of industry, 
agriculture, and commerce; and (f) strengthen free labor 
unions. 

These loans will effect (a) the increase of international
 
trade because the Southern states are the major exporters
 
of agricultural products; and (b) improve the efficiency of
 
agriculture and commerce in the area.
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24. 	 FAA Section 601(b). Information and conclusion on how the
loan will encourage U.S. private trade and investment abroad
and how it will encourage private U.S. participation in
foreign assistance programs (including use of private trade
channels and the services of U.S. private enterprise). 

ALl of the loans funds will be uscd for the procurement of
goods and services from U.S. private enterprise. 

25. 	 IA Section 601d(). Conclusion and supporting

information on compliance irith the Congressional policy

that engineering and professional services of U.S. firms

and their affiliates are to be used in connection with
 
capital projects to the maximum extent consistent with 
the national interest.
 

It is expected that engineering and consultant services 
shall be provided by a joint venture of Brazilian and 
American firms.
 

26. 	FAA Section 602. Information and conclusions whether
 
loan will permit American small business to participate

equitably in the furnishing of goods and services financed 
by it. 

To the extent that American small business manufactures
 
the required equipment, it will be notified and invited
 
to participate.
 

27. 	 FAA Section 604); A.rn. Section 1.08. Compliance with
restriction of comnodity procurement to U.S. except asotherwise determined by the President and subject to 
statutory reporting requirements.
 

All goods and services purchased under this loan will. 
be of U.S. origin.
 

28. 	 FAASection 64(b). Compliance with bulk commodity
procurement restriction to prices no higher than the
market price prevailing in the U.S. at time of purchase. 

Will 	comply.
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29. 	 FAA Section 604(d). Compliance with requirement that 
marine insurance be purchased on commodities If the host 
country discriminates, and that such insurance be placed 
in the U.S.
 

Will 	comply. 

30. 	 FAA Section 6 04(e). Compliance with requirement that 
funds not be used for procurement of any agricultural 
commodity or product thereof outside the United States 
when the domestic price of such commodity is less than 
parity. 

Not applicable. 

31. 	 FAA Section 6u(a)(].). Inforntion and conclusion on 
availability of engineering, financial, and other plans
 
necessary to carry out the assistance and of a reasonably
 
firm estimite of the cost of the assistance to the United
 
States.
 

See Engineering Section.
 

32. 	FAA Section 611(a)(2). 1ecessary legislative action 
required within recipient country and basis for reasonable 
anticipation such action will be completed in time to 
permit orderly accomplisbhmcnt of purposes of loan. 

All necessary legislation exists.
 

33-	 FAA Section 612:(b); Ap. Section 10.. If water or water
related land resource construction project or program, 
information and conclusion on benefit-cost computation. 

Not applicable. 

34. 	FAA Section 6 11(c). Compliance with requirement that 
contracts for construction be let on competitive basis 
to maximum extent practicable. 

Will 	comply.
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35. FAA Section 612(b) and 636( ). Appropriate steps that
have been taken to assure that, to the maximum extent 
possible, the country is contributing local cvrrencies
 
to meet the cost of contractual and other services and

foreign currencies owned by the U.S. are utilized to
 
meet the cost of contractual and other services.
 

There is no excess currency ownel. by the United States 
that could be used in this project. The Borrowers will 
be financing all local cost requirement, including 
local technical services. 

61.
36. FAA Section Compliance with requirement that 
assistance to newly independent ountrie. be furnished
 
through multilateral organizations 
or plans to maximum
 
extent appropriate. 

Not applicable.
 

37. FAA Section 620; AI. Section 3.07(a) and (b). Compliance
ith prohibitions against assistance to Cuba and any

country (a) which furnishes assistance to Cuba or failed 
to take appropriate steps by February 14, 1964, to 
prevent ships 
or aircraft under its registry from
 
carrying equipment, matterials, or supplies from or to 
Cuba; or (b) which sells, furnishes, or permits any

ships under its registry from carrying items of primary

strategic significance, or items of economic assistance
 
to Cuba.
 

No assistance will be furnished under this loan to the
 
present Government of Cuba, nor does Brazil furnishe

assistance to the present Government of Cuba. 
Brazil has
 
taken appropriate steps to prevent ships or aircrafts
 
under its registry from engaging in any Cuban trade.
 

38. FAA Section 620(b). 
If assistance to the government of
 a country, existence of determination it is not controlled
 
by the International Comhmunist movement.
 

The Secretary of State has determined that Brazil is not
 
controlled by the international communist movement.
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39. 	 FAA Section 620(c . If assistance to the government of a
country, assistance of indebtedness to a U.S. citizen for
goods and services furnished or ordered where such 	citizenhas exhausted available legal rcmedies or where the debt
is not denied or contested by such government or the
indebtedness arises under an unconditional guaranty givenby such government, 

Brazil is not known to be indebted to any U.S. citizen ongoods or services furnished or ordered where such a citizen
has exhausted available legal remedies or where the debt
is not denied or contested by the Borrowers or the
indebtedness arisec 
 under an unconditional guarantee of
payment by the Borrowers.
 

40. 	 FluA Section 620((I). If assistance for any productiveenterprise which will corpete in the U.S. with 	U.S.enterprise, existence of agreement by the recipient
country to prevent export to the U.S. of more than 	20%of the enterprise's annual production during the life of 
the loan.
 

Not applicable.
 

41. 	FAA Section 620(q(1). If assistance to the government
of a country, extent to which it (including government
agencies or subdivisions) has, 	 after January 1, 1962,steps 	 takento repudiate or nulify contracts or taken any actionwhich has the effect of nationalizing, expropriating, or
otherwise seizing ownership or control of property of U.S.citizens or entities beneficially owmed by them withouttaking appropriate steps to discharge its obligations. 

Neither the Goverment of Brazil nor any governmental
agency or subdivision thereof has, on or after January 1,1962, nationalized expropriated, or seized, ownership
or control of property of any U.S. citizen or firm,
taken steps to repudiate or nullify contractscitizens or firms or 	 with suchimposed or enforced discriminatorytaxation or other exactions or restrictive conditions
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or taken other actions having the effect of nationalizing
expropriating or otherwrise seizing ownership or control
of property owned by U.S. citizen or firms, as specifiedin this Section of the Act without taking appropriate
steps to discharge its obligations as specified in this

Section of the Act. 

42. FAA Section 620(f); Ap. Section 109. Compliance withprohibitions against assistance to any Commanist country.
 

Assistance under these loans will not be furnished to any

Communist country.
 

43. FAA Section 620g). 
 Coimpliance wfth prohlbition against

use of assistance to compensate owners for expropriated
 
or nationalized property.
 

Assistance under these loans will not be used to compensate
for expropriated or nationalized property.
 

44. FAA Section 620h). 
Compliance with regulat-,ons and
procedures adopted to insure against use of assistance in
a manner which, contrary to the best interests of the U.S.,
promotes or assists the foreign aid projects or activities

of the Communist-bloc countries.
 

Assistance provided by these loins will not be used in a
manner which, contrary to the best interests of the U.S.,
promotes or assists the foreign A.I.D. projects or
activities of the Communist-bloc countries.
 

J5. FAA Section 620(i. 
 Existence of determination that the
country is engaging in or preparing for aggressive

military efforts.
 

The President has not determined that Brazil is engaging
in or preparing for aggressive military efforts.
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46. 	FAA Section 620(i). Information on representation of the
 
country at any international conference when that 
representation includes the planning of activities invol
ving 	insurrection or subversion against the U.S. or 
countries receiving U.S. assistance.
 

There has been no Brazilian Government representation nor 
any private Brazilian representation with Brazilian Govern
ment sanction at any international conference in which
 

that representation includes the planning of activities
 
involving insurrection or subversion against the U.S. or
 
countries receiving U.S. assistance.
 

47. 	 FAA Section 620(k). If construction of productive enter
prise where aggregate value of assitance to be furnished 
by U.S. will exceed $100 million, identification of 
statutory authority. 

Not applicable. 

48. 	FAA Section 620(l). Consideration which has been given to 
denying assistance to the government of a country which 
after December 31, 1966, has failed to institute the 
investment guaranty program for the specific risks of 
inconvertibility and expropriation or confiscation. 

Brazil has signed and instituted such an agreement.
 

49. 	FAA Section 620(n); A-no. 107(b) and 116. Compliance with 
prohibition against assistance to countries which traffic 
or permit trafficking with North Viet-am. 

Brazil does not traffic nor knowingly permit trafficking 
with 	North Viet-Nam. 

50. 	FAA Section 620(o) If country has seized, or imposed any
 
penalty or sanction against, any U.S. fishing vessel on
 
account of its fishing activities in international waters,
 
information on the consideration which has been given to
 
excluding the country from assistance.
 

-Brazil has not seized or imposed any penalty or sanction
against any U.S. fishing vessel in International water.
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51. FAA Section 6 20(g). Existence of default under any
 
Fore: Assistance Act loan to the country.
 

No loans to Brazil under the Foreign Assistance Act are
 
in default.
 

52. FAA Section 621. Information and conclusion on how the
loans in providing technical assistance will utilize to thefullest extent practicable goods and professional andother services from private enterprise on a contract basis.
If the facilities of other Federal agencies will be utilized,
inforuation and conclusion on whether they are particularly
suitable, are not competitive with private enterprise, and
can be made available without undi.e interference with 
domestic programs.
 

An American engineering/consultant firm or firms shall contract

probably in joint venture w-ith a Brazilian firm to perform
the required technical supervision and design work.
 

53. App. Section T02. 
 Compliance with requirement that payments

in excess of 25,000 for architectural and engineering

services on any one project be reported to Congress.
 

Will comply. 

54. App. Section 104. Compliance with bar against funds to 
pay pensions, etc., 
for military personnel.
 

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

annuities, etc.'
 

55. App.Section 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 U.S. citizens generally application
which will be made in negotiations of contrary principles
 
as expressed by Congress.
 

No attempts by Brazil to 2reate distinctions because of
 
race or religion among Arericans in granting personal
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or commercial access or other rights otherwise available
 
to U.S. citizens generally are knoym. If the Host Govern
ment attempts to create such distinctions, application will
 
be made in negotiations of contrary principles as expressed

by Congress.
 

56. 	App. Section 1.11. Compliance with existing requirements
 
for security clearance of personnel.
 

Existing requirements for security clearance of personnel

will 	be observed. 

57. 	Ap.. Section L1.2. Compliance with requirements for
approval of contractors and contract terns for capital
 
projects.
 

The loan agreements will no stipulate.
 

58. 	App. Section 114. Compliance with bar against use of funds 
to pay assessments, etc., of U.N. member. 

Loan 	 funds will not be used to make payment to any U.N. 
member. 

59. 	 Ap. Section 115. Compliance with regulations on employment
of U.S. and local personnel for funds obligated after 
April 30, 1964. (Regulation 7) 

Not applicable.
 

6o. 	 App. Section 40J.. Compliance with bar against uce of funds 
for publicity or propaganda purposes within U.S. not hereto
fore authorized by Congress. 

Loan 	funds will not be used for publicity or propaganda 
purpose within the U.S. 
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SUDENE Highay Maintenance Equipment Loan J 7 1967 
(512-L-o19) 

1. Loan Authorizations 

a) On February 11, 1964 A.I.D. authorized a Highway

Maintenance Equipment Loan to SDENE of US$9
million for four Northeast Brazil states, i.e., Alagoas,


Bahia, Rio Grande do Norte and Sergipc.
 

b) 
 On June 30, 164 A.I.D. issued an amendment loan
 
authorization in an amount not to e.cced US$20


million "to assist in financing; the cost of acquisition by the

state highway 	departments of AagCoas, Bahia, Ceard, 	 Naranh'o,
Fara'ba, Pernambuco, Piaui, Rio Grande do Norte and Sergipe in
Northeast Brazil ("Executing Agencies") equipment, retention
of qualified highway maintenance advisors, and training
mechanics and equipment operators..." 

The loan authorization stipulitted th.-t"noL to exceed eleven
million two hundred thousand (.;11,2OO,000) may be utilized 
to finance procurement of equipmrtct of Brazilian manufacture andrelated services on tcrms and conditions acceptable to A.I.D.
 
provided, however, that in the event Borrower procures any

item of equipment in Brazil, A.I.D. shal. make available funds to
finance said item in an amount not to exceed the United States
 
list price-of 	said item plus twenty (20) percent."
 

Note: It ,ts estimaited that U.S. List Price plus 20% would
 
approximately correspond to CIF Brazilian port price


of equipment imported from the U.S.
 

2. The Loan
 

a) Loan Agreement signed November 18, 1964 between
 
SUDE2E and A.I.D.
 

b) 
 Loan Amount: 	U.S. $20,000,000
 
Cr$ 4,500,000,000 (Fi-48o funds
 
generated under Agricultural Commodities
 
Agreement of September 11, 1963) 

c) Purpoe: to finance the costs of (i) acquiring highway

maintenahce equipment and accessories to be used
in the project states 
(2) retaining 	qualified highway maintenance
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technicians for each of the project states, and (5) training 
of mechanics, equipment operators, and other maintenance 
personnel. Not less than nine hundred and fifty thousand 
dollars of the loan funds were to be set aside to be used 
exclusively for items (2) and (3) above. 

d) The Projects: The specific purpose of the loan is to
 
assist in the establishment of effective 

state highway maintenance departments which will maintain 
the road systems in the states of Alagoas, Bahia, Rio 
Grande do Norte, Sergipe, Maranhldo, Paralba, Cear6, Piaui, 
and Pernambuco (Project States).
 

3. 	 Terms: duration: 40 years 
grace period: 10 years 
credit fee: during grace period 3/4 of 1% 

per annum and 2( thereafter.
 

4. SUDENE - State Agree~ments 

On March 5, 1965, SUDE14E entered into identical agree
ments with each of the nine project states, handing over "the 
equipment for maintenance of highways to DER for use, in
 
accordance with the loan agreement and during the term of its
 
useful life." (SUDENE retains title to the equipment and has 
the right to repossess it if the State or the DER violate any
 
of the dispositions of the agreement). 

5. BPR Services 

The BPR, under a PASA with AID, acts as purchasing agent
 
for U.S. equipment and furnishes technical assistance to GOB
 
in Brazilian procurement, training of highway maintenance
 
personnel and utilization of equipnent. BPR monitors the
 
implementation of the loan agreement in the nine states of 
Northeast Brazil. With regard to Brazilian procurement the
 
BPR assists in the preparation of specifications for, and
 
selection of equipment, and in the inspection of equipment on
 
delivery Drior to acceptance.
 

6. Problems Encountered
 

a) Slowness 	 of SUDME in advertising for bids; 
b) Unwieldy bidding procedures of SUDENE causing the
 

need for readvertising in a number of instances;
 

/...
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c) Most serious problem is failure on part of GOB to
 
issue blanket import permit for r'i U.S. procured
equipment. 
The need fur obtaining separate import
permit for each procurement has protracted processing

of import licenses for over one year.
 

d) State financing of operations is being restricted by

the fact that the 
states are receiving less funds
(actually less cruzeiros) from National Highway Fund

than they received two years ago.
 

e) 	frequent diversion of loan equipment for emergency
 

uses.
 

7. 	 Status of EFxenditures as of Mav 1967 

U.S. Procurement: 
 app. 	$4.5 million

Braz. Procurement and other:
 
local cost 
 app.$10.5 million
 

plus Cr$ 4.5 billion
 
I.[i'AS GERAVS ?aint-I:irh::o' jcrce p:r,cntLoons 

512-5-0L3,1.5 2--L--- T, 

1. 	 Loan Authiori:0ation 

On I.:ay 28, 1965, AID aiUtiorized 
ment 	 ,:o highway riaintcnance equiploans to the olate !.if '.a- Departuicnt of I.nns Gerais. Oneloan was for US$ 15 million and the other Cr:%;, 9 billion oldcruzeiros. These loan,- were to 	 finance t*c purchase of highwaymaintenance ecIuipment and technic,, assistance. 

2. 	Teins 

Twenty (20) years at 3D21 with a three-year grace period. 

3. 	 Status of Loan. 

All the Cr$ 9 billion loan has been disbursed. Of the 
US$ 15 million, one half, US$ 7.5 millionwas designed for local 

UUCLASSI-iED 
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purchases. Tjis is now approximately 50% disbtuscd. Theother $7.5 million to 'c used for United States procurement
is now approxima2tely 65% disbursed. 

4. Problems Encountered 

The DER-MG is presently e::pcricncinr7 finoncial problems,-ecause of the recent changes in the aporLiornefnt of' theFederal Highway Fuid. At a recent neting w..ith the GovernorUSAID was reassured that the nccecrsa flndS wold be providedsupport; tie maintenancc program.to A newr State Fuel Tax ofi0d will be levied beginning Janwary 1968 and should be adequate
to overcome the current deficit in revenues. 

SAO PA-UI hiimr,- intcnn'ce Loan 

1. This project was Outhori,,c on June 255 1966 and the loan
agreement 
 was signed Augu,;t 10, 1366. Thei n providesUS$ 20 million for the purciaIe of' hI e'm:ntenance equipmentand technical asrsistancc for the h;.h:imay dcpartmcnt of the Stateof Sao Paulo. All couditions nrececIent ve boon net in Section 301of' the loan a-"cencnt except tile O!L[rf a consultantrcnt the pro ject. T-s hf; :,-ctn dce.' to imle
e a.ccuLL of negotiationsith the World Lankalid thu GO]b relating to MurLer p1aruning for thes;.ate beltay studis for Sao Paulo and reorgainization of' the.higha aintc. nanco1 - dcpe tment. All cngineering cervice p-oposalsf'oi' th6 imo].cmentation of this project werc ouhubnittcd to theDR-SP on 1,a:; 15, 1967 and a consultant is expected to be hired

by the middle of Jiune. 

UNCLASSIFIED
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ProVides fo Reorganization
o of the NItional DepartmentHighways and othcrwise enacting. 

The President of tle Ilepublic, by virI-ue of the porters.
Vested upon him-by Institutional Act No. 4, article 9, paragra~h 2 of Deceirber 7, 1966, hereby decrees: 

Ai: 1; - The Niati~onal Departnont Of -tiry',adminstr tive agency, nfinancially independent,
Civen tie statua of aDecember corporate body by .Deczre-ai27, 1945, is rest'ucted in ro. 8463 ofits com.petcnc and organization., pursuant to the provisions of thi2 Decrceair and therules and regu.latons that may be issued by the E:ecutive Power. 

Art. P - iTfR is charged ii-th ing projectingservices. of exe .cutng Joto
fin'ncin control, andasupervision th... hi~of execution, 
, of thepaving, upkeep and restoration of the
ighways integrated in the National Righwuaywith tho transit policy 

Paini aswell ason those highi.rayn andstate that for intertraffic, including those mttors connectcd .,with granting
of concessions for passenger tronsportation services. 

SoleParocrcph - DER may ere 
 "- otr ct vities
.
which be of interest to highway devCIO 

ment.
 

Ar--.-
 11 ord-e to develop tI'ghvay practic_ and
 
imlovc the methods of control and supervision
as well as to provide training for its personnel, Dl- wdill" 

j fix an amnual progr, of works under its direct supervisionor execution.
 

A:t. D4- in order to attain the objectives indicatcd,in Art. 29)is hereby authorized to sign1Athe S. m
t.d:eral e ntit i es . ry organizations: or other
: ::: .::: : :..::::, ,,
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Legal Desciption of the Borrowers
 

1. ]Highway Council 

The basic organization is as follows: Each
 
DER and DAER of Rio Grande do Sul has a
 

Highway Council, composed of four members. This Council is
 
headed by an independent engineer of recognized competence

and integrity, appointed by the State Government outside of
 
its civil service. The other members of the Council are
 
usually a representative of the state engineering association,
 
a representative of the state department.of public works; and
 
the director-general of the state highway department.
 

The Council is responsible for establishing the
 
policies ani programs and approves the annual
 

budgets.
 

2. Executive Council
 

Another part of the State iLghway Departments'
 
organization is the Executive Council, also
 

composed of four members: the director-general of the highway

department; the chief of the technical division; the legal

counsel; and the chief of the division of administration.
 
This Couhcil is responsible for supervising and coordinating

the operations of the highway department, including the
 
review and approval of bids.
 

3. Board of Audit
 

A Board of Audit is responsible for controlling
the highway departmentst finances. This board
 

has three members, but its composition is different in each
 
state. 
 In Parand, it is composed of an engineer representing
 
the state department of public works, who is the chairman; an
 
accountant representing the general accounting office of the
 
state and another accountant from the state court of accounts.
 

UNCLASSIFIED /... 
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In Santa Catarina, the members are: a representative of the
 
department of public works, a representative of the accounting
 
office and a representative of the state department of
 
statistics. In Rio Grande do Sul all economic and financial
 
control is performed by the control bureau which derives its
 
authority from the statets control commission.
 

The Highway Department Board of Audit has 
control over all the financial aspects of the 

DERts and Control Bureau of DAER operations, including the 
review and approval of all contracts. 

4. Executive
 

The executive elements of the DER's and DAR's 
administration are as follows: a director

general, appointed by the Governor of the State; a technical 
division; a division of administration; and a legal counsel. 
The head of all of these units are appointed by the director
general of the DER or DAER in the case of Rio Grande do Sul. 

UNCLASSIFIED
 



UNCLASSIFIED 

A!U ,X II. Page 9 of 16 
Exhibit 3 
Page 1 of 3 

Rio de Janeiro,
 
July 27, 1965. 

Dr. Jose Lafaycl;te S. do Prado 
Director General
 
Departaiento Nacionjal de Estradas de Rodagom
Av. Presidente Vargas, 522 

Dear Dr. Lafayette:
 

In discussions at your off.ce on 22 J.ly ,.e agreed to pursue
the concept of a lrae UOIAID loan or a group of related loans
 
to assist in financing the purchanse of highway maintenance
 
equipoment for the Dii, and the aany )Sates which have r'e
suested such assistance from us. 
 The concont includes a
systc..mized delegation of authority to several of the more

prorminent States for maintcnance of fcdkwral hirghways Vrithin
 
their bounCaric.'s as an opcning ste in 
 t_ .on.,' range insti
tutional change in the hignway mainteinancc responsibilitics
 
of the D111R.
 

The prosecution of ,ch a plmu rill !'Cquire an
immense amount o' grouti,-ork and coora/nation betw,;een your
staff, the highway staff. of the various St,,tes involved and 
the USAID staff. inl anticipation o., this ff'ort we also 
agreed to appoint a planning rciup to m 1ct purposefor the
of laying out a work plan for this projet. USAID has
appointed Lcssrsi. C. L. Bower, L. J. Brileford, anI M.M.Vogel 
as our meincrs of the plaming group. We await the appoint
ment of your members, and are ready to commence work immediate
ly.
 

The proposed project, as we envision it, will be a keystone
in our development loan program for the next few years, and 
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we believe will be of tremendous assistance in the systematic
 
and economical maintenance of Brazil's far-flung highway 
siystem. We look forward with enthusiasm to working with 
you in this important endeavor. 

Sincerely,
 

(signed)
 
Met.ten M. Vogel 
Chief, Engineering and
 
Natural Resources Office 
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MVOP - DEPARTAMENTO NACIONAL DE ESTRADAS DE RODAGEM 

Rio de Janeiro, September 28, 1965. 

Representative of the State Government
 

In attention to loan requests for acquisition of equipment for highway maintenance, received from D14ER and from
various states, AID suggested the elaboration of an ample
and integrated plan for highway maintenance. The effective
ness of this plan would constitute in a significative contribution to the improvement of the 
state highways and the
 
federal system.
 

A mixed commission AiD-DNER studied this plan, and is
now submitting a general description to.you for your apprecia
ticn. 

.
 AID and this Department are at your disposal for any

additional information you may require.
 

We hereby request that the State expresses in writing
its interest in participating in the mentioned plan, accepting
the responsibility dssigned to it of the proportional part of
the execution cost of the feasibility study.
 

Due to the urgency in proceeding with the work, we request
that the answer be delivered to us as 
of October 8 of this year.
 

Sincerely,
 
(signed)
 

Eng. Jos6 Lafayette S. do Prado
 
Director General -
DNER
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EM'UIT-1NT NEFD3 AIM COST ESTIiTE CHARlTS FOR 
Rio Grande do Sul, Santa Catarina and ParxA 

Eq14ia'Mnt needs 'U'd cost etimate chc'.r!-hs were preiro'-dutilizing inforu,;tion f'com KAZLU,AX reports, discussions
 
ith Highway officials, 
 field tz'ips over diffcrentrepreccntative types of system hi,-hiays, and visits toscvercl residency and central mnLintenancc facilities.

Eix. ,,o f'or equipacnL needs were prin-arily based onmileages to be maintained and avcrage traffic density

in the States.
 

T.o 	 i~ihoch oC equiprmcnt (., ;rib wwere considered for
 
cost anialysis and mnagemont purpo cs:
 

1. 	 Proportioning the cr!uipmc nt be twcen the liational 
Nighw7y Systen (f,;iA I)and the State iUghwaySystem (DER or DAER) for sepalate maintenance 

operations.
 

2. 	 All cquiinent be designatcd for the State High
way Department who would assapie the total


maintenance responsibility for botih agencies.
 

Some :.aving in equipment eo:;t can be realized throughcombining all equir-ecnt under thc Stat;e manintcnance
orCanization but the*major saving 'ould bc through reduction
 
i" opt;rating costs. 
:aw-ples of these savngs would be th'oi, ' the reduction in 

the number of residencies where duplicatc facilities arerintained in the areasame and the utilization of cnly onecentral shop 	for component and major equi-piment overhaul,
one central warehouse, one central procurement section, one
 
sign 	shop and etc.
 

UNCLASSIFIED /00. 
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Maintenance Units (or crews) 

[Ie minber of specializcd work unit: (or crevm) were bad 

on the nuliibcr of Ivinu of aspb .lth-acadmf, gravel ;3urfacedand earth roads in each of the three southern states(Para n, Santa Caiarina and Rio Gandce do Sul). Each ofthe 	specialized work units were equipped an 
dictated by
the 	different higlmiiy surfaces and maintcnanee conditions. 
(See 	attached lists).
 

I. 	 Earth Road M'aintenance - Average 255 Kms per unit 

(or crew). 

Units (or cre m)
 

Parar-A -
 DER - 21
 

Santa Catarina - DER - 6
 

Rio Grandc do Sul 
- DAER - 20 

I. 	 .:aintenance and beLtcrcrits 3f ro:adside ditches, shoulders#cuts 	nnd cinbanlurncn-,s. slopes, culverts and 	drainage pipe onasphalt roads - Average 120 Kms jer unit (or crewi) 

Units 	 (orcrc,.s) 

ParanA 
 - DER -10
 

Santa Catarina - DER - 4
 

Rio Grande do Sul 
- DAEI -12 
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I1. Asphalt Scaling - Average 615 Yana per unit (or crew) 

Units (or crews) 

Parand - DER - 2 

Santa Catarina - DER 2 

Rio Grande do Sul - DIVER - 3 

IV. R -,urfacing and u.gradin; gravel roads 
Avcrag~e 400 i'm- per unib (or crew) 

Units (or c 

Pv'rand. DER - 6 

Santa Catarina - DER  10 

V. 

Rio Grande do Sul -, DAE R - .2 

Surface Maintenance As;haIt ighwafs 

Average 120 Yans per unit (or c'ew) 

Units (or crews) 

Paran! - DER  10 

Santa Catarina - DER - 3 

Rio Grande do Sul - DAER - 12 

UNCLASSIFIED 
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VI. Maintenance Acphalt Plants - Average 335 Kms per unit 

(or crew) 

Units(or crews) 

Parand - DER  5 

Santa Catarina - DER - 2 

Rio Grande do Sr. - DAER - 4 

VII. Rock Crushcrs and Quarry Plants - (State Wide) 

Units (or crews) 

Parand DER - 5 

Santa Cataria - DER - 3 

Rio Grande do Sul - DAER - 5 

VIII. Yainteriance of Gravel E-.nd flucadam Roads 

Average 210 Eins per unit (or crew) 

Units (or crows) 

Parand - DER - 12 

Santa Catarina - DER - 23 

Rio Grande do Sul - DAR  26 
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I. Earth Road Maintenn.rce 

For the naintenance and improvement of the earth roads,it is recowmended that the becrew-rs cqui.pped withfollo;-ing cquipmnt: (Avcrage 235 Kms. per cre) 
the 

3 cac. Motor graders
1 ca. Tractor dozer (angle) 'itrh rear nounted ripper, D6 class
1 ca. Front cnd loader, 

5 

track typo 1 3/4 cu.yd. capacity
ca-. DT'p trucks, hco.vyf duty, 5 cu.yd, capacity

1 e: . Cargo or service truck 5 ton capacity

1 ca. Air co;rpressor 
with two jack hawemiirs
1 Ca. 1.tcr t1a1n truck 8,000 liter capacity 
1 ca. loickup 5/4 ton
 
I ca. Vibratoiy compactor
 
I ca. 75 HP Tractor wheel
 
1 ca. Lubrication unit, heavy duty, trailer mounted

I ca. 
 Fuel tank 1,000 gal. Trailer mounted 

1I. The units of equipment listed below are recoAmended to beworkcd as a unit for the maintenance and betterments ofroad side ditches, shoulders, cut and embankmcnt slopes, bridges, culvertsand 'drainage pipe asphalton surfaccdroads. (Average Krns.120 per crew) 

2 ea. j otoifgraders

I ca. Front end loaders vheel 
tje 2 cu.yd. capacity

1 ca. Roller self propelled, pncunAtic tires
1 ca. Vfatcr 
truck 8,000 litcr capacity ith 3" ivater pump mounted5 ea. Dtunp trucks, hcary duty, 5 cu.yd.. capacity
1 ca. Ai' compressor with jacktwo lan.mers
1 ea. Whecl tractor equipped with rear mounted hydraulic back-how 

attachment 
1 ca. Cargo or service truck 5 ton capacity
I ca. Tractor dozer (angle) writh rcar nounted ripper
1 ca. Fuel tank, 1,000 gal. trailer mounted 
I ca. Pickup truck 3/4 ton picuup
1 ea. Concrete mixer (to be furnished when needed)
1 ca. Lubrication unit, heavy duty, trailer 

UNCIASSIFIED /.. 
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II. Aphalt S crlino (Average 615 Kras. per cruw) 

Units or crews equipped as listed below a2'e recommended
 
for placing asphalt :;cral coats on the existing asphalt
 

Iigways and for wsphalt pcnctration surfaces.
 

I ca. Asphalt distributor, minin ml caP .city 1,500 gallons
 
I ca. Self propelled chip isprcader
 
2 cc.. Self propelled roai broom with extra broom
 
I CC.. Drag broom (shopimrdc)
 
I ca. Asphalt transfer ta kcr, tril,'r type, with hcaters and
 

asphalt pump minimum 31000 g7.%1lons
 
I ca. Truch tractor (for towing tr.nsfcr tanker)

1 ca. -ncuratic roller, self propcllcd
 
I ca. Water tank truck, 6,000 litcr capacity with 3" water
 

;muU,p raounted
 
I ca. Wheel t;lpe front end loader, 2 cu-yd. capacity

8 ca. Dmurap truck, heav- duty, 5 cu.yd. ca-kacity

1 ca. ;ucl trucz, two compartments, 8,000 liter capcity

2 ca. Pickup truck 3/4 ton
 
I ca. Cargo or service truck 5 ton capacity
1 ca. Lubrication unit, heavy duty, trailer mounted 
1 ca. Rewinding machine for road brooms to be used on State-wide bases 
1 eu. 75 IPWheel tractor 

UrZits or crews with the above equipment should be highly mobile,
 
work State-wide and be equipped with new equipment.
 

UNCIASSIFIED /.Go 
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IV. 	 For resurfacing and upgracting tho existing grrwVel roads
 
atd assist in upkeep carth roads
of the surface the


following equipment is recommended: (Average 400 Kms. per crew)
 

I ca. Trachor dozer (a,(,l,,) w.l-h voir.• -xnted ripper D6 class
1 ca. .ront end loader, track type, I /4 cu.yd capacity
2 ca. 241otor grader 
8 ca. liuip trucksi, heavy duty, 5 cu.yt. 
. ca. la tcr tank truck, 8,OOU liter capacity with 3" water 

pump munted
 
1 ca. V*ibratory cornr'ctor, towed tylc minimum 36 diameter roller
 
I ca. Wheel type tractor 75 HP
 
I ca. Tilt bed trailer 15 ton cap.city

I ca. Fuel tank, 1,000 gilllon c:---icity trailer mounted
 
1 ca. Lubrication unit, 
 heavy duty, trailcr mounted
 
2 ca. lickup truck 3/4 ton
 
1 ca. Cargo or service truck 5 ton capacity
 

The above units or crews to be highly mobile. 

V. 	 SurfacePrdnt~cn-nce of Asphr.]t 'ghwrys, (Average 120 Kms. per crew) 

The cquipincnt listed below is recomnended for use as a 
unit 	for each crew doing asphalt surface maintenance.
 

2 ca. Dtump truck, heavy duty, 5 cu-yd, caracity
1 ca. Cargo or service truck 5 toa ccc.acity
I ca. Asphalt kettle, trailer mounted, equippcd. irith heater,

gasoline engine powered asphalt pump, attachments for 
spraring and 500 gallon capacity

I ca. Air compressor with two pavement breakers equipped with 
spade tools
 

1 ea. Asphalt storage tak 1,000 gallon capacity equipped with heater 
I ea. Wheel type tractor of 75 HP 
1 ea. Wheel type tractor with front end loader attachment 
I ea. Roller, tandem, 3-5 tons with trailer 
1 ea. Pickup 3/4 ton 

UNCIASSIFIED 
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*inten.uceVi. M Aspbalt Pl, nts (Average 335 Kins. per crew) 

The following portable a'.npha]t plants with suippoting
clui ;';:nt using Strategic lly located sites thre ,ho ,.t the 
azphalt road system will be capable of rixing and stockpiling 
the material necessary for the surface maintenance of asphalt 
roads. 

I ca. 	 rortntblc plant complete, 15 T.P.H. 
Capacity with fecder hoppcrs and conveyor for stockpiling 
the finiched product 

1 ca. 	 Asphalt storage tanlza, 1,000 gallon capacity. Equipped 
with asphalt pumps and heaters 

1 ca. 	 Whneel type front end loader 2 cu.yd. capacity 

1 ca. Cargo oz- service truck 5 ton capacity 
I ca. Dump truck, heavy duty, 5 cu.yd capacity 
1 ca. Fuel storage tank, 1,O00 gallon capacity, trailer mounted 
1 ca. Pickup truck or Jeep 

UNIASSIFIED 	 /...
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VII. 	 Rock Crushcrs and Quv.ry Pi.nts (State Wide) 

It is recOnMi)ided that all zi":LL rock crushers choim in
the IWA'SAX reports as in working condition be located through
out the Statec' gravel surfaced1 ro-ci Eyrtcmn. These units
 
to produce and. stOcktple r'-tL,:.VI .c :ccLltu'£oci[;.

that are not acccssible to g'v.vc1 pits or-river deposits,

thereby cutting the haul distance for the resurfacing crows.
 

it is also suggested that any of the large crushers that are
 
not cquipped i.th classifier units (or 
 screen decks) be included
 
as stated above.
 

Any of the large crushcrs liatVC hv'in;, cJ3itizfier vnits (or

scrccn decks) that cxn be adfjutetcd to p'oduce aggrecate

nuit~ble for asphalt 
seal coit nd .p t'ch )ai.x for surface 
.,intcaance be used on the a.--alt rc .d syatcnu. A carefuhl
 

study should be made of these Lites to minimlze the hauling
 
distance of the finished mttcrial.
 

In addition to the prcncnt number of rock crai;hcra in the
 
States there appears to be a necd for the folloidng listed

cquip-ent per unit. This equipaent vll assure the correct 
grad.tion of aggregate in*or use asphalt seal coats and
 
concrc e work.
 

1 ca. 	 Portable quarry plknt, with claoijifier unit or ,creen

deck capable of producing to controlled sizes of
 
a.ggregate siumltancously. C6arcity ndnimum 90 T.-.H. of
 
l" agGregatc. •Diesel engine oU'ivon
 

I ca. P'ortable feeder ccnveyor and .icbnical fecder
 
2 ea.- Portable stacker conveyors vith 241" belt, 50 long

I ca. Air co,-pres,;ors 600 CFm or 2 ca. 365 CFM
 
2 ca. Wagoa dri-3l 220 lb. clss
 
2 ea. Jack bhimer 45 lb. class
 

ea. Dump trucks, heary duty, 6-8 cu.yd. capacity

I ca. Tractor dozer (angle) D6 class
 
1 ea. Front end loader, truck,type, 1 3/4 cu.yd. capacity
 

UNCLASSIVIED 
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4 ca. Ilose fox- vagro dril. 5o, ijcig
6 ca. Hose for jRck h 50 ong5,0!r .
4 ca. LengLh of~wagn drill tcel for: ackew type bits
 

' - 181
 
6.ca. Janh of' ;jck li,,mmcr tccl for ncrcrr typc bits
 

2- 41 - 6' - 82 
12 ca. Ai'ze of 'wugon drill ,;tcvl Mit;-, ,;crew type with carbine 

insert:s - 1-2-3 (or three d i: cCcrcnt sizes) 
8 ca. ;Ize of'Jak hrimvicr r1tecl bit;sG, ser.w type irith carbine 

st-. -2-4- (or four ',LU..rent sizes)

2 c:. Line oilers for jack )Imvn cr ho:;e
 
1 ca. Pucl tmuih trp.ilcr mounVcd 1,000 Ql.cn cLaX-city
 
I ca. ickup 3/4 ton
 

l e'A Cwago Gel-vice truck 5 ton
 
1 ca. Lubrication unit, heavy duty, trailer mounted
 

UNCLASSIFME /.
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Mair1'ni1. ce of crnvel01 )nd 'jadmRoaD.. 
7 rage 210 ni. per crew) 

VII. For the Minltcnance of the road su.face, ahoulcr.;,,
ditches, cross drainage (pipe, culvert, bri.dges) cut

and embanhwent slopes and base failures of gravel surfaced
and racadm roads, work crews with the following cquipment
 
arc reco; mcnded:
 

1c..2cor dozcr (angle) with rear mounted ripper D6 Type

2 ca. i Graders
 
1 ca. '.Tih,'1 pc 
 front end lo~aer 2 cu--yd. capacity

1 ca. Tilt top trailer 15 ton cap:citY.

5 ca. Do;p truck hcav- duty 5 cu.yd. capaicity

1 ca. Cargo o service truck 5 ten caracity

1 ca. Tatcr tvnk truc ,000 litcr, capacity ith 3" laoter
 

p,mp mounted. 
1 ca. teel 1'Iiiecl rollcr frcm cxisting inventory

1 ca. Vibratory comupactor roller cobination
 
1 ca. Air co.aprensor vith two jack ha~iers
 
1 ca. 75 lIP Wheel tractor
 
1 c. Pi[ckup truck 3/4 ton capacity

1 ca. Lubrication vnit, heavy duty, trv:lcr mounted 
1 ca'. Wheel tractor with hydraulic bacl' hoe 
I ca. Fuel tank 1,000 gal. trailer mounted. 

UNCIASSIFIED 
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)Ue Grande, do-Sul,)bas fiftcen" (115 1.1aint eac Divisi'ons.; : :;':. '':!:, j
(3-7). Each of thcle 1iinbr;ntincc ld.liou-; haI1 t iI TK,P.e F 2, 
warehouse and equil-nt repo.ir shop. ,Muchicqui"n time 
is lost due, to dc.ays of cqutirmcnt: repair, due in" part to ithe- ': ;, >-

:.,lack of :spare partrs anO shop tools and eqipment. N'o 
attempL was made intercmeddMulpent-the specific q - -howtpmcnt andtool&needed) cbhr to ;:,s.ince this. would
require a detailed study. . -' ' 

rleorepairsco;stInof stocking sp.rcparts for the mIintonance and " .,each Naintcnnco Diviion would be prohibitive. 
And to equip this number of work 'shops with modern equipment 
necessar for relairing mintenruce equireent would be in 
excess to the needs.a o a cqupm l • 

it is recomended for each State to have one Central Shop:

(or garae) qor-the repair of Componet andc huiomentd
 

Rebuilt. This shop (or garage) be equipped for making any
repairs needed on components and eentrebuild. Rebuilt ,"', 
coponents be scpped to th s ffontheaintenances as needed
instead of epae pars. TheDintenanc Divisions shopsbe 
equipped f lorrain g d ofminr repairs installations 
cumponentn.
 
One Cntral Wadehouse located near o
the Central Shops to 
intaMfsaesupport the Centralat.TeIaintenanceDvsosimeosShops and to control the movementsmhopvibeof

tsock olyiia-n 

components and fast moving spare parts to the Divisions.eeded 

spare parts m(fan belts filteri r k plugs,an d tc).
Tuppotaeof Mias Gerali has mad a verytuccessfmaents 0 

.. The State o insGaiha deavysucsflchane "to ' 

the above recommendation. The State of S[o Paulo has plans
 
in the new program for the same type of operation.
 

UNCLASS3XZED
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iaintenince Organization of the SI; t -hUwyDeprtments 

Rio Grande do ;ul 

by a Technictl IDirccLor antd aridniintrative Director. Each
of the zwo sub-directors 
heads lip several divisions.

maintenance and. imnprovement division is headcd. by 

The
 
a statemaintenance engineer under the technical director. 

The maintenance division is rcsponsible for themaintenance of 8,740 kM of state highwaxs, comprising of: 

Asphalt: 41.21 km
 
vcaban: 51 km
 
Gravel: 4, 661 ik
 
Earth: 5, 604 1n
 

The addition of the federal highway syntem will
increase the kilometrage to be maintained by DAER by

2,152 kma comprising of:
 

ArT)IM: 1,160 klm
 
Gravel: 591 km
 
Earth: 401 lul
 

This will brinr, the total hilometrage of roads to be 
maintained by the DfiEAEto 10,892 kum.
 

DAERTTintennece Fcnnicdenci:x 

The state highway network it3 divided into 15residencies, each managed by a residency engineer. 
These
highway residencies are the organizational units responsible

for the highway maintenance of the state roads.
 

Each residency has its awn office, warehouse, shop,
concrete pipe plant and commissary. Generally only minor
repairs of equipment are made at the residency shops.
 

MICLASSIFIE 
 /... 



DAR has a large central work Bop in 
major repairs and cqcuipuient overhauls 
have been made to cons trict a new shop and wrarehouae since 
thu present ones are inadequate.
 

Stknta Catarin , 

D:;R/SC is heaol. up by a DirecLor-Genral and vssisted
by a Technical Director and Administrative Director. Under the
Tcchnicrnl Director is a Mrin-ntcnance and Construction Division.
The DER/SC maintains a tota"L of 5,353 lm consisting of: 

Arq: halt: 132 lm
 
lMacaban: 63 km
 
Gravel: 41,129 1km
 
Earth 124 lul 

The addition of the federal highway system will increase
the kilometrLwc of the state by 955 km consisting of: 

lavement: 352 un
 
Gravel: 471 kml
 
Earbh: 401 km
 

TiiL will bring the total kilometroge to be maintained 
by DER/0C to 6,3,0 kun. 

In S"anta Catarirta all road planning and contruction
;,ork u~cd to be controlled by a state c cncy called Piano de
fltas do Go-'irno (PIJAI4IG). PIV-i-G used to accept and
impleixnt new h[ghway construction and then turn the roads
of the DER/SC for maintenance. The State Bighw;ay Department
i;an therefore almost exclusively a highwA:y iaintenace department. In January 1967 a new director gcnertl wvas appointed
by the Governor. The new director prevaild upon the Governor 
to return to the DER/SC the responsibilities that were forerly handled by PLAIAEG. This now 'gives the DER/SC an organiza
tional structure similar to DAER in Rio Grande do Sul and the
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DER of Paraw. This wts acecp.lishcd 
tion of the USA]I mointemance pro;jemc 
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partly in anticipa
and also by the 

realization that DEiR/SC must modernize and reorganize in

order to absorb the rra'hM;nntnce rc:ponsibilities of the
 
federal highwaj network in Lhc I~aoc.
 

TT:../: C ;'I-.nt,,:nr,ncr Pr' 'i'-mole; 

The Dirctor General contro.,; the 2). residencies.
 
Lach residency is rcsonsiblc for 161 to 6FJ km and is
 
diroctud by a residency engineer. 

Dec'mre of Lhe Or',g, of cngjiecers, bowever, some
cri sin:.rs handle two rczieies. Thesc residencies perl.'orm
all nov,7.2l riGhraviLnnnce1aiz c ror'k an i when possiblc better
ment. This bettcrmnn vork is don,: wi!th tl e 
 suEu cquijyi.mcnt,
peromncl and fmids lthat is %iso used for niai.ntenance work. 

The ceritral rcpa:ir shop r'nd w-,rehouse is located inFlorian 6polin., where all major repair.s aiid equipment over
hauls are perforated,
 

As in Rio Grande do Su, thc 1'e.idcncie, are clecua'e
 
for'sol-vicinZ only minor repairs. 
 All major repai.rs mustbe done at th central workshop or private repair shops.
Addition.al space, facilities and improved managerial operations 
axe urgently needed.
 

The Stute Highway Dcp-irIfieC',i; in PoLre.n like the ones
in Santa Catarina rnd 'LLo Gro~le do 0"1l h11 a Director General
assisted by a Technical Director and ALijnir'krative Director. 
As in the other two states, cach Sub-Dircector h.xM several 
divisions one of which it the lighvUrry '.I;intcnw3.ce Division 
which in the case of Parand is under the Technical Director. 
The Technical Director is responsible for coordinating the 
activities of the "Residencies". 

UNCLAZSIFIED
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D1!/FE Ir~E utn Th,,,,.(L n ;n ne (le. 

Erich of t(, 17 dinItricts is hca.ded 1yf a Dit;trict 
ninecr who in reoponniblc for both conrtruction 

and mairitnance within his diistrict. The Dintrict Engineer 
normally has t;o alssistnts, onc being occupied only with 
maintenrnce. Each residency maintains approximately 198 
to 275 lmn of highways. There arc at preenut 7,116 km of 
highways in the state system comprising of: 

A:;phalt: 752 km 
;.baWtdan: 305 kum
 
Gravel: 1(817 km
 
Earth: 4)244.km
 

The addition of the federal higlyway system will 
increase the kilowoctrage by 973 km consisting of: 

Pavement: 303 km
 
Gravel: 594 kIm
 
Earth; 76 Im
 

This will bring to 7,-57 lkithe total kilometrage 
to be maintained by the DERI/PR. 

UNCLASSIFIED
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A [ighway Maintenance Program to ,be completel.y successfL~jul l[haved ) i'• ' engsineers from the Maintenance Sections trailldi th ELEL /iI
 
kznowlcdgeterns of (1) maintenance programming, (2) cost control and s-J 

- ~ii.....Lesg60d field practices. In the judgement of USAID engineers staff ,, -,'
this training is more effectivewetheoprinsc 
served practically applied 

beo
in one of the State Highway Departments iiiin the United States.
 

The Mission proposes) therefore) that a least.20 Highway engineers '~ 
from each of the three southern states be sent to the UGS.-for this •, ii itraining as 
soon as possible and return to assist in development of
the maintenance programs in their respective states. i! 

These eng,,ineers are to be treated as students rather than visiting
dignataries from Brazil. 
Their training will be limited to 2 lane
 
primary, secondary and gravel roads and will defintl 
no nld
ighway ocmltl
the beautiful U.S. highway system such as the U..nte
iAl knwgei maintenance.Pormtucs~isojdhv
rstnoteinylutemsr.ta
 

Some of the classroom subjects will be on developing a maintenance
 
mantial,cocinhighway maintenaneoasufce otrganization) programming, drainage, il 

Field training will be the observation of a U.S. state Highway Main, 
4 CASSFE 

tenance Department) performing the following maintenance operation:.
 

roads) pulling ditches, culvert installation, signing, striping., and
many more operations.
 

The major objective of he program is to stress a working a a 

i i :•Withgnrthe knowledgewlbeaand prestigetbce gaineedefrom this tcheCurse)engineers from the thes
eads ade theti in ftical 

t h e i rmn of maintenance organizations respectstates. Cost (de)n ini for this trainingcovering transporationtandvndeob
 
iothe United States.$100000per
 

http:temsr.ta
http:least.20
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LABOR IhTNISITY 

Two examoles of routine highway maintenance operations 
. :i lrw co,,i Fn, prodi:,ction of using intensive labor 

mcthodL. vcfsus 1r..ii. nallcuecquiilunrxL.
 

Exal.e :i 

Loading of a five yard truck by hand compared with load

ing the same truck with a front end 2 cubic yard load6er. 

(a) 	 It trikes five (5) men one (l) hour and ffo 'ty five minutes 
to load a 5 cubic yard tuck. 

8 3/4 man hours x the minimum. wage of $.224 per hour = 
$1.96
 

(b) A two cubic front end lop-der is able to load a 5 

cubic yard truck in 1 1/2 minutes. 

1.5 	x $5.37 per hour - (the equipment cost per hour) =
 
60
 
";,o. 13.
 

The front end loader is able to load 10 times faster 
and is 15 times less expensive. 

Examrple I.
 

To clear 22 kilometers of road ditches, it takes two months 

using 20 men working 10 hours per day, six days per week. 

(a) 20 men x 54 days x 10 hours per day = 10,800 man hours. 

10,800 man hours x $.224 hours (minimum.wage) = $2 420.00 
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(b) 	 One (1) grader, one (1) two cubic yard loaders and 
one (1) truck can clean 9.6 kilometers per day 
(6 milec).
 

22 km = 2.3 days or 18 1/2 man hours, costing
96 km/day 
the H1ighway DeparLment as follows: 

I. The grader = $4.35 per hour x 18 1/2 = 	 0.50 

i. 	The loader = $5.37 per hour x 18 1/2 = $99.40 

III. The truck (5 cubic yards) = 3.09 per hour x 18 1/2 = 
57.20
 

Total for equipment - $237.10
 

IV. 	The labor = 18 1/2 hour x 3 men = 55 1/2 max, hours 
55 1/2 x $,347 per hour =.i9.20 

Total for operation - $256.-0 

Using maintenance equipment for cleaning ditches is 29
 
times faster and 6.8 times less expensive.
 

UN CWASSIFIED
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presentExibi ~ec; 5ST 

econsultant= firm. :This-pz ogr'om will: be imrvd fq , t-kc eau:ifji 

:Based on experience gained to date :in Brazil it is ... ::: /: 

initial training is not' enough for a hightray mintenance 
program. There must also be -included a 2-yeax, period of. 
guidance; assisting in patting the proGramn and training 

practical application. 

T nis technical as~sistance by a consultantl will be divided 

maintenance pronicum.ing and operations. 

'i: 

• 

• rocurement andl Training 

:I 
"~2years 

Pha s 7 te1 

',d;ill basically consist of but not be .limited .to the 
following: procurement of equipment, training in ..the use and mintenance of ne cqiment, reorganization 28 
of highway depa.rtment, instruction onmodern highway 

Assiet the State to moblize itsforces intonc 

:

w2years an effective mantnance operation, mking sure they 
evident utilize their taining and incorporatethe modern 
initial.trahighgy mintenonce methods throughout.en 

pro. The. consultanthereldah theb foiloudne men. toesuppoe 
the above program for each state: 

ThLtcnciassac ya oslat~~lb iie 

ino ratiaapplicat::,i. 
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lst ear 
 Cost 

Mihn Power 

Ecquipmcnt Opcei:.;is; 84 rn n 	 onrths at
'L3uipmLMIO DIj- Ic~l Sp,-citxlirt +114.,5O/mn month tL 

I Iquipzc,.nt Ins tructor $378,P000 First YearI. Accwi~~i 

L~ocal U. I 1.,!Izilan) 
NMr$58,200 

I. Offc.J.e l'hviagcr iICr.$j21 000/yr2 1,4nginCerv 
25, k00/yr2 ;Jccrctarics 
12,000/yr

I
I 	 6j oj.,itor.- c boy 

IiCr$5b,200 
2ndYoevr 

= $378,000o 

I. Uroojcct 142fltnL,-cr
 
1 2fl-itcnuflcc D],rhinnc~r

1. Eqipmj7vcnt 13.ecialist
 
I Shop Equpme nt Specialist

2 1quinr.nat Instrictor&
 
1a. 	Vrchouseic n
 

N'o chanGe in local help 
 Cllr 77 	6oo 
(includiLng Jt7i -±onT 

UNCIAssiFimD 
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3rd Y ar Cost' 

36 arn.hs1, 500/man month 
1 MainIcnancc Eigincer ',150.000 
I Accountant (1/2 yev.) 

1 Project ?..nazy'r nn.n at 

a. Equip ment Spccialist (1/2 year) 
Reducce Local Ielp to: 
1 Engineer = 21000 
I secrctary = I420._

32,500 :or, 5oo 

4th Yc,.vr 

1 Project iMhm,,ger 24 wlun months at $4500/man month 
1 LintncneEuInccr =!i,..C) 3 ,000 

Local Help same v.3 3rd ycar. Jr]4C$;R OCO 

Cost f'or TccIri.c,1 Air.:'ne for 4 Y 

WCr$ 211,300 (from liWhcet Fund) 

rna mon month figure of U5,., 500 is based on the maintenance consulting 
contract between Brown and Root and the state of'Minas Gerais made in 1965 and 
where the cost, including salary, over-head and fee and direct expenses areraged 
$4,500 per man month. 
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P A R A N ( US9 DOLLARS 

z 

W.: 

u 
Est. Unit Cont 10of Units for Total 

Implementation 

3 

47 

26 

19 

38 

25 

23 

69 

9 

32 

60 

61 

67 

45 

48 

53 

68 

75 

76 

77 

70 

72 

Tractor, Dozer (Angle) w/Rear mtd. Ripper, 
D6 Class 
Track Type Loader, 1 3/4 cu.yd. capacity 

Pnematil Roller, Self Propelled 

Spreader, A;gregate, Self Propelled 

Dump Truck, Heavy Duty, 5 cu.yd. capacity 

Portable Scales 

Field Laboratories 

Hydraulic Excavator (Gradtrll or equal) 

Mach. Sweeper (Self Propelled Broom) 

Quarry Plant, Portable - 90 TPH 

Feeder Conveyor, Portable for quarry Plants 

Conveyor, Stacker, 24" Belt Portable 

Air Compre3sor, 600 cFM, Portable 

Painter, Stripe, Self Propelled 

Pan Typo, Vibrator Compactor, 135 lb Class 
Re-vnding Machine for Road Brooms 
Wagon Drill w/Hose, Drill, Steel, Bits 

Radio Equipment - Fixed and l'obile 

Core Drill w/Accessories, skid. mtd. 
Cutting edges for Motor Graders 

1620 IBM Computer 

Est. for components to up grade existing equip. 

23 000 

21.000 

16.000 

25.000 

8.000 

.500 
2.500 

45.000 

7.000 

130.000 

12.000 

9.000 

14.000 

3.000 

500 

1.400 

4.000 

1.500 

4.000 

2F.OO6 

140.000 

200.000 

42 

34 
5 

2 

290 

2.50012212.000 

C n 
Contingent Coat 

6 

2 
5 

5 

10 

5 

2 

3Z 

1 

10 

108 

9,000 sets 

966. 000 

714.000 
80.000 

50.000 

2.320.000 

18.000 
10.000 

270.000 

14.00 
650.000 

60.000 

90.000 

70.000 

6.000 

17.000 

1.400 

40.000 

162.000 

252.000 

140.000 

200.000 

Parani will procure all their equipment 
for both State and Federal roads at the 

same time as they are presently maintaining 
70% of the Federal system. 

Sub total:Minus items 70, 71, 72 and 77 forcalculating spare parts: 
15% for spare parts:Items 70, 71 and 72 

20% for shippinp and insuranceEst, total if procurement is made in 1967:
Est. total plus 5% increase in equipmentand spnee parts cost If procured in '68: 
Est. total plus 5% increase in equipmentand spare parts cost if procured in 169 

5.538.400 

830.760
892.000 

1.452.2328.713.392 

9.l1.9.062 

9.606.'515 
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P A R A N A NEWCRUZEIROS 

DO 

41 E q u i p m e n t Ent. Unit Cost NO of Units for +,otal Coat 
implementation I 

1 Motor Graders 59.000 60 3.540.000 

33 Air Compressor w/3 Jack Hammers 13.500 20 . 270.000 

63 Dw.~p Truck, Heavy Duty, 6-8 cu. yd. capacity 25.000 20 500.000 

39 Cargo Truck, 5 ton cdpecity 12.000 55 60.000 

75 Front Loader Wheel Type, 1 1/2 cu. yd. cap. 65.000 34 2.210.000 

I Tanker, Water Iruck, w/3" Pump, 8,000 It cap. 27.700 40 1.108.000 

40 Tanker, Truck Fuel, 2 comp. 1,000 gal. cap. 28.000 19 532.000 

50 Asphalt Trans. Tanker, Trailer mtd. w/Heater 18.000 2 36.000 

43 Asphalt Distr. min. 1,500 gal. capacity 28.000 2 56,000 

42 Trailer Tilt Bed, 15 ton capacity 6.500 20 130.000 

27 Tractor (Wheel) 75 HP 10.500 30 315.000 

58 Air Compressor w/2 Pavement Preakers and 15.000 10 150.000 
Spade Tools 

14 Pick up, Truck, He:avy Duty, 3/ ton capacity 8.800 100 880.000 

44 Roller Tandem w/Trailer, 3-5 ton 10.000 20 200.000 

46 Vibrating Compactor w/Smooth and Sheepsfoot 15.000 30 450.000 
Drum w/Trailer 

55 Asphalt Plant, Portable 15 TPH 25.000 5 125.000 

'I Truck Tractor for Asphalt Transfer Tanker 18.000 2 36.0OO 

52 Lubrication Unit, Trailer mtd. Heavy Duty 8.000 60 -480.000 

54 Wheel Tractor w/Hydraulic Backhoe 14.000 18 252.000 

56 Asphalt Tank Trailer mtd. 1,000 gal w/Heater 14.000 15 210.000 

57 Asphalt Kettle, 300 gal. cap. Trailer mtd. 15.000 10 150.000 
u/Heater & Spray Equipment 

62 Fuel Tank, Trailer ntd. 1,000 1. capacit3 12.000 41 492.000 

74 Jack Hammers w/Drill Steel, Hoe, Bits and 1.400 10 140.000 
Line Oilers 

73 Concrete Pipe Plant v/Mixer 14.000 13 182.000 

66 Lubrication Unit for Truck Mounting 9.000 

65 Wheel Tractor w/Front Loader 14.000 - -

71 Est. cost of Needed Shop Tools and Equipment 660.000 660.000 

Parang will procure all their equipment Sub total: 12.774.000 

for both State and Federal roads at the 
Total minus item 71 for calculating 
spare parts: 12.114.O00 

same time as they are presently maintaining 

70% of the Federal system. 

10% for spare parts:
Plus item 71 and spare parts: 
Est. total if procured in 1967: 
Est. total plus 25% increase in equipment 

1.211.400 
13.985.400 
13.985.400 
16.646.725 

and spare parts assuming a two year disbur
sement period with inflation rate of 25% 
per annum 
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USf DOLARS 
3 of r 

Z q U I pNe n t NO of Units 
Imp. NO 1 

Est. Unit 
Cost 

Est. Total 
Coat 

NO of Unitp 
Imp. NO 2 

Total Cost 

NOof Unite 
for total 
Implement. 

Co a t 

3 Tractor, Dozer (Angle) w/rear mtd. 
Ripper, D6 Class 33 23.000 759.000 3 69.000 36 82E.000 

47 Track Type Loader, 1 3/4 cu. yd. cap 17 21.000 357.000 3 63.000 20 420.0A0 

26 Pneumatic Roller, Self Propelled 2 16.000 32.000 4 64.000 6 96.00 

19 Spreader, Aggregate, Self Prqpelled. 1 25.000 25.000 1 25.000 2 50.000 

38 Dvp, Truck Heavy Duty, 5 cu.yd.cap. 105 8.000 840.000 21 168.000 126 1.002.000 

25 'Portable Scales 8 1.500 12.000 4 6.000 12 18.000 

23 

69 

Field Laboratories 

lydreulic Excavator (Oredall or 
Fqual) 

10 

3 

2.500 

45.000 

.5.000 

135.000 

-

2 

-

90.000 

10 

5 

25.000 

225.000 

9 Hech.Sweeper (self propelled oroon) 2 7.000 14.000 - - 2 2..000 

32 

60 

Quarry Plant, Portable  90 TPH 

Feeder Conveyor, Portable for 
Quarry Plants 

3 

3 

130.000 

12.000 

390.000 

36.000 

-

-

-

-

3 

3 

390C00 

36.000 

61 Conveyor, stacker, 24" Delt, port. 6 9.000 54.0C0 - - 6 54.000 

67 Air Compressor, 600 CFl,Portable 3 14.000 42.000 - - 3 42.000 

45 

48 

Painter Stripe, self propelled 

Pan Type, Vibrator Compactor, 135 lb 
Class 

1 

20 

3.000 

500 

3.000 

10.000 

1 

4 

3.00O 

2.000 

2 

24 

6.000 

12.000 

53 Re-winding Yach. for Road Brooms 1 1.400 1.400 - - 1 1.400 

68 Wagon Drill w/Hose, Drill Steel,Bits 6 4.000 24.000 - - 6 24.000 

-5 Radio Equipment - Fixed and Mobile 60 sets 1.500 90.000 - - 60 sets 90.00 

77 Cutting Edge for rotor graders 11,500 gets 2S. 323.400 - - - 323.40C 

70 1620 IBM Computer 1 140.000 140.0CO - - 1 1.O.O00 

71 

72 

Et..Cost of Needed Shop Tools and 
Equipment 

Est. cof Components to up grade 
existing equipment 

300.000 

20P.C00 

300.0C0 

200.000 

300.t0 

2CC*0.C10 

3.489.400 562.000 

rub total: 4.115. 0
Hinue items 70,71, 72 and 77 for calculatinq spare parts:3.352.000 
15%for Poareparts: 501.7N,
Plus item. 70, 71, 72 and 77: 963.400 
rlus 20% for shipping and insurance: 982.992
Est. totrl if procurement Ir rade in 1967: 5.735.410 
Est.total plus 5% increase in equipment and 
spare parts cost if procured in 1968: 5,751.5F0
Est. total plus 5%increase in equipment and 
spare jarts cost if pr-curre in 19691 6.039.159 
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5A 1 T TARIA NA NEW ltIZEr"iu
 

NY of iltsE au p a a'n t NO of Unite Eat. Unlt Et.'tal NV of Unit Total Cost for total C ,,Eop. 14 1 Cent Cant lop. NO 2 Implenant. 

1 Nt,'r Orrn 61 59.000 ).1199.000 16 944.000 77 4..6% 

f1 Air Copraear w/3 a k 'arcco 15 13.500 12.5(10 3 40.!00 118 243.1dM 

6.1 
Ourp Iro 
capacity 

, thvy [,ty, 6-P cu.yd. 
9 ;25.000 225.000 - 9 225. 

75 Front Lnal#r, i-heel type, 1 1/2cu.y, 22 65.000 1.410.000 P 520.000 30 i t'ir. 

19 Cargo Trun'k, ten capacity 37 12,0W 444.00 8 96.000 45 5/,6.6/0 

41 
Ian' er, '.-ir: lru-, -/3"
0,vC0 liter c-I;colty 

t 'ur 
36 27.700 997.200 9 219.300 45 1.2/.6.;0% 

40 Tan'er, Truck Ocl. 
;81 aepacity 

2 corp.,1,CC0 16 2P.000 44.000 5 140.0OC 21 5PR.W, 

50 
Asphalt Iransfar, % n~er, Trailer 
courted ./Heat,r 1 117.000 18.000 1 18.000 2 36,. ,G 

43 Amphalt Distributor nln.l,500 gm:. 1 28.000 21*.000 1 28.00C 2 56,Id. 

42 :raiec Tilt L-n, .n'nolty 29 6.500 IFF.500 4 26.C00 31 21/.."di 

27 Tractor (i..r. '" 37 10,5cf 3En.5Q 7 73.500 44 462. (,C 

5F AIr Corprer.: or v/2 lene-ent traucers 
and Spade Tool, 2 25.00C 50.Do0 1 25,017C 3 ? ,lrt 

14 
Pick 
ton 

up truck,
capacity 

levy Ocity,)/4 
52 R.800 457.600 14 123.200 66 5e80.00 

44 Rocher Tan-7Ic, uiTrc-ler, i-.S tan 10 10.170M 1(0.,00 2 200(M 12 ;C. I 

46 Vibrating Por:
She'psflnt irn 

t, r w/flcoth
/Trailer 

and 
34 1. Cry 510.00 5 75.000 39 55.,0CC 

55 Atpcat Plant, ;, rtat e, 15 7Ff A 2' . 0 25.00: 1 2' .(y0 2 'G0.0 

q Truck Tractor f' Ac .-alt Transfer 
Tar.er 1 18.O(M 1S.000 1 I8.00 2 36.ICC 

52 Jubricatlon -.It, :riler -td. 3? FC00 304.(00 10 80.000 48 3E400 

teary dutty 

54 Wheel Tractor w iyerauiie Backhoe 20 14.000 200.( 0 6 84.00C 26 364.C0O 

56 Asphalt 'a., Trller cu,.,!, 
1,00 Ialu/Seater 3 14. M' 42.0M,6 3 42.00 6 

57 Asphalt Kettle, 3CC gal car. tral. 
icr ctI. c/iI.'c r C S;ry en:ipent 2 l5.00c 0.' 2 30.000 4 60.,CC 

t Fuel Tank, Treilcrr 'ouac, 1,rc0x 
gn. capacity 8 12.n0 

4 a6.0 
1 
,r 
c 

10 120.MC60 48 576.0cc 

74 Jack 'arrrr u/Lrill Steel, U-e, 
fits and line oilers 6 I.40 P.400 6 ?.4c0 

73 Concrete Pipn Plant wc/'ixar 10 4.=O 140.000 - 0 140.00(. 

66 Lubrication Unit for Truck aounting 10 9.000 90,0C, - 10 90. 00 

65 WheaelTractor a/Front Loader 2 14.000 2.coc 1 1.4.000 3 42.000
 

71 Eat, cost of needed ahcp tools & 660.000 (60.000 - - 660.000 
equipment
 

11,167,700 2,791,500
 

Sub totalt 
 14,259,200

Total minus Item ?1 for calculating spare partas 
 13,599,200

1M ror epere parte: 1,359,020
Plu Item ?1 and spare partel 15,619,120

Eat, total If prccurnrent Is rade In 1967: 15,61q,120 
Eat, total plts 25% increase in. squirtent and spara parts: 19,523,90 
ania ning a tan year disbursement period with Inflation rate0

of 2'% per atnme 
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S10 R A N D D 0 S U L US$ Dollars 

E q u I p ; a n t Rl of Units 
Imp. NO 1 

Est. Unit 
Cost 

E.-t.Total 
'oat 

NO of Unite 
Imp. NO 2 

Total Cost fiOof Units 
for total 

Cost 

implement. 

3 Tractor, Dozer (Angle) v/rear mtd.
Ripper, D6 Claar 58 23.000 1.334.000 a 184.000 66 1.518.000 

47 Tractor, Type Londer, 1 3/4 cu.yd. 
capacity 41 21.000 861.000 .6 126.000 47 987.000 

26 Pneumatic Holler, Self Propelled 15 16.000 240.000 9 14".000 24 384.000 
19 Spreader, Aggregate, Self Propelled 1 25.000 25.000 1 25.000 2 50.000 

38 Dump Truck, Heavy Duty, 5 cu.yd.capacity 278 8.000 2.224.000 42 336.000 320 2.560.000 
25 Portable Scales 8 1.500 12.000 8 12.000 16 24.000 
23 Field LOboratories 15 2.500 37.500 0 - 15 37.500 

6ci Hydraulic Excavator (Gradall orEqual) 4 4f.000 180.000 3 135.OrO 7 315.000 
9 Hech. Sweeper (Self Propelled Broom) 2 7.000 14.000 1 7.000 3 21.000 
32 Quarry Plant, Portable  90 TPM 5 130.000 6'0.0c0 - - 5 650.000 

60 Beeder Conveyor, Portable forQuarry Plants 5 12.000 60.000 - - 5 60.000 
61 Conveyor, Stacker, 24" Belt, Portable 10 9.000 90.000 - - 10 90.000 
67 Air Compressor, 600 CD Portable 5 14.000 70.000 - - 5 70.000 

Painter Stripe Self Propelled 2 3.000 6.000 1 3.000 3 9,0 

48 Pen Type, Vibrator Compactor135 lb Class 15 500 7.500 10 5.0(0 25 12.500 
53 Re-winding Machine for Road Brooms 1 1.400 1.400 - - 1 1.400 

6e Wagon Drill w/Hoso, Drill Steel,Pits 10 4.000 40.000 - - 10 40.000 
75 Radio Equiprent - Fixed & Mobile 180 sets 327.000 - - 180 327.000 
76 Core Drill v/Accessories, skid mtd. 1 4.00O 4.000 - - 1 4.000 
77 Cutting Edges for Motor Graders 11,550 sets 28. 323.400 - - - 323.400 
70 1620 IBM Computer or Equal 1 140.000 140.000 - - 1 140.000 

71 Eat, cost of needed shop tooln andequipment 300.000 300.000 - - - 300.000 
72 Est. for components to up gradeexisting equipment 200.0(10 200.000 - - - 200.000 

Sub total: 7.146.800 Sub totals 977.000 

List Sub Total:
Minus items 70, 71, 72 and 77 due 
parts needed: 
Equipment Sub Total: 
15% Equipment Spare Parts: 
Total equipment and spare parts: 

to no spare 
8.123.800 

963.400 
7.16c.400 
1.074.060 
9.197.860 

20% of List 'ub Total for shipping and insurance:
Est. total cost delivered plus items 70, 71, 72, 77: 
E-t. total if procurement ismade in 1967: 

1.839.572 
11.037.432 
11.037.432 

Eat. total plus 5% increase inequipment and spareparts cost If prccured in 1968: 11.092.619 
Est. total plus 5% increase in equipment anO spareparts cost if procured in 1969: 1.148.082 
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W 

U q u I p m a n t ti of 
Irp. 

Units 
NO 1 

Est. Unit Coat Est. Total Cot: :0 of Units 
Imp. 40 2 

Total Coat NO ofr Units 
for total 
Impleront. 

Coat 

I 

33 

PotorGraoe 

Air Compreaor, v/3 Jack Hiacers 

61 

1.0 

59.000 

13.500 

3.0Q9.000 

40.001 

16 

6 

94./.000 

21.000 

77 

46 

4.543.O000 

621.(00 

(3 Dtp Truck, 
capacity 

Henvy Dutty, 6-9 eu.yd. 
20 25.000 500.000 0 - 20 50,.000 

75 

29 

Front Loader, Whee Type, 1 1/2 
cu.yd. capacity 

Cargo Truck, 5 ton capaity 

31 

68 

65.000 

12.000 

2.015.000 

816.070 

14 

13 

910.000 

156.000 

45 

81 

2.925.0W0 

972.00. 

41 l.nker, Vater Truck, 
;,700 It capacity 

w/3" zurp, 
30 27.700 P31.000 6 221.600 36 1.052.6G 

40 Tanker, Trur' Fojel,2 corp. 
451.capacity 

1;00 
16 28.000 448.0C0 7 196,010 23 644.000 

50 Asphalt Tron. 
.,Haater 

T,tn"er,Trailer rtd. 
4 18.000 72.000 1 19.000 5 90.000 

43 

42 

Asphalt tistr. 

-railer, lilt 

in. 

c., 

1,100galuap. 

15 ton capacity 

2 

15 

28.000 

6.100 

56.0r0 

97.500 

1 

5 

28.000 

32.500 

3 

20 

84.000 

130.000 

58 

27 

Air Comprossor v/2 Pave,-ent 

lrce'ern and Spade Tools 

Tractor('.SIal)7, J1' 

030 

30 

1.400 

10.5W 

12.000 

315.00 

-

16 

-

168.000 

30 

46 

42.O4C 

423.000 

14 

4, 

Pict up Truck, ',.y sty, /4 
ton capacity 

RollerTandarw/Traller,3-5ton 

70 

15 

3.800 

10.00 

61'.OOC 

150.00 

32 

8 

281.600 

60.000 

102 

23 

097.60 

230.00C 

46 

55 

Vibratin.7Compeitor w/Sm.oth & 

Sheopstoot Vr-o w/railer 

Asphalt Plant, Portahle, 15 TPH 

30 

2 

15.000 

25.000 

40.000 

10.00 

8 

2 

120.000 

50.000 

38 

4 

57(.000 

I0C.000 

51 Tru. Tract -r 
taeA.-r 

f-r Asphnt Transfer 
4 M.00 72.000 1 18.000 90.Off 

52 

54 

Lubrication Unlt, Trailer rtd. 

4tavy Duty 

Wheel Tractor ./Hydraulic Backhoe 

25 

26 

P.OCO 

14.000 

200.000 

364.000 

17 

12 

116.000 

16r.000 

42 

32 

336.000 

512.000 

56 A,phalt Terc Trtailer 
gal s/Hfeater 

rtd. 1,(00 
10 14.000 40..C"0 10 140.000 20 20.r.rO 

57 Asphalt Vettl, 3C oal. cap. v/ 

Heater an! Spray 5trip.Trailer rtd. 15 15.000 225.010 6 l0O.Of) 23 345.00L 

62 Fuel Tank, 'roiler 
capacity 

ntd. I,{CO -n 
75 12.0O 900.00O 19 228.000 94 1.1.2.040 

74 Jack Haxrera o/Dril 

Pits and Line Cl esn 

teel, Hose, 

40 1.400 56.000 - 40 56.000 

73 

66 

Concrete eipe Plant w/dixpr 

Lubricatfon Itnit fir TrucK "ormtinq 

2 

15 

14,000 

9,00O 

2P.001 

13'.001 

-

6 

-

14.000 

2 

21 

2M.000 

189.000 

71 Es 
t 
. coot 

Egufnrent 
of needed ak. tools F 

60.000 660.000 - - - 6&X.OC 

Sub totili 13.377.50M 4.150.7D0 

.ul tntil: 
!'inus iter 71 doe to no Fp-are 
poarts need : 
T.qul'l-rnt S0V total 
10( Suipnent Spare psrt?: 
Totol iqu ptent and spar partse 
fls Item 71: 
'-t.total if procuroront is rade 

in 1'67: 

.,t. total plo, 25% increase in 

e,:uloment nd scro parts aeat-ing 

t.r yoar d',h,rs ent period with 
Lifltlo-' rte of 25% per annu: 

a 

i7.!00.200 

66t.•C t 
1i.40.200 
1.154.020 
11.132.700 

66C.0l 

17.792.700 

22.240.975 
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Exhl bit A 

Cost of Vehic., O.rage 1 of 1 

Optimum Cost of Vehicl.! p.'neT."nre 
 per Knin Brazil on flat, smroc-h turficed roads 
Compared to U.S. Costs
 

Pr.v- r G e Earth 
Heavy Truck (iT) NCr;;;.i. rcr$In U.S. Dollars 
 :;.170 S .197 
 $ .232• Comparative U.S. Cotts $ .082 . .127
iMediun Truck (717) $ .216
 

.216 ii;r$ ..
 
•.532 cr ; .013J'In U.S. DoiLirs 
 $ •0o 
 .119 
 164
Intezrpolatcd US cost .060 $ o.)14o
 

Passcn-cor Car., (PC) ; .0.Gz1 ;Cr.;. -19 1,or .. 46In U.S. Dolb.rs 
*.054 0,044 
 .054 

$ .025 $ .032 $ .o4i
 
World Dafl O , ........ L
* WrlBak ta.ff l~._ Sc2 ;. 23, 1565Operzadjing co-"~ q r ;": . . .
 

Truck Cperatinf co.- m c ojt,:iacc by i, , a) "r-vc>;b uck 
comrpanics and paSSen{rr? 
 co'tCOT 
 " "d on observationcars uzcd by the ofconsultant.; a ziiian cctuiteraTrtsduring bhc cour-se of the t1rzrac-r 6tuiez. .,2sc wereh coztsTh' ct-e
then adjusted by the conn.tltar 
 to co '-cn;;t
conditions in order to arrive at th-

ieo- :'oad
 
.O o.'cratinslevel, smooth surfaced roa,.d. While 

on a 
costs a pear to be highonside for heav- tr-uc]Q, whcn com:r.ed to U.S. costs, it shouldbe noted that Brazilian irucks are sLhtly rcorparable U.S. r t truck,;; iurthci, Bra;iliansubstantial overloads. 

Lith trUCks OD~aite
inasn=uch as the costs are a result of
a study of actual costs for vehicle oncrations in the Southern
states, they are considered appropriate for use in this analysis.
 

UICIASSIFIED 
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AIrhiX IV Page 2 of 18 

ae I of 2 
Operating Costs and User Bencfit Calculatio! 

By multiplying the traffic distribution by vehicle coota per
km by the number of days in the year, the follcrring aauual
 
per 1m cost of vehicle operating costs arc calculated:
 

Paved
 
ITo. of Vchic..e, Co:l; y pot;, i' n.
 

tcavy Trucks 
 120 r ,.142 x 365 =$ 6,205
Medium Trucks x . 021083 x 365 = 32,485
Passenger Cars 
 1303 x .054 x 365 = 6,o6o 
Operating Costs per Kni $54,690
 

Operzati4; cost savflng crqu,.i1 J./2 the dii[ference bet',;cen costs
 
on Gravel roads and paved roads.
 

1/2 Co.;t Diffo ;>. orVihr'.-.:
 

Pccxy Tc,-,s 
 .0275 x I", ;c ,o5 $ 1,204ecdiun Trucks 015 : x 65 7,650Pasengc., Cars .005 x 1505 x 365 = 2j572 

Savings per Km $11,226
 

No. of V.hicles .,Ct .... . 

Hczwy Iructs 27 : $.197 x 35 L, $ 1,825M.edium Trucks 

Passenger Cars 

241 x .119 x 565 = 10,220

115 x 
.Oh4 x 365 
= _1625 

Opcratinl Costs per 1,W $13, 70 
l0, Operating Cost Savings $ 1,387 

Earth 

No. of Vehicl.c Go.).Co herp . 
cavy TL'ucka 29 x I.6,2 x 3:5 =$ 2,920Medium P 'ucks 
 264 ' x .154 x 35 = 15,695Passenge:. Cars 
 73 x .054 x 565 = 

Opcrating Costs per Km, 20,075
10" Operating Cost Savings $ 2,007 

UNLCASSIFIED 
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Th-h ibi.t B
 

Pasc 2 of 2
 
User saings for conversion of carth roads to gravel - 2/3
The difference of operating costs between earth and gravel

roads:
 

A_l 2/3 Cost Dif7f. 

hleavy Trucks 29 x . OY 
 6
621
Medium Trucks 
 264 x .0299 x 
 5 = 2,864Passenger Cars 
 75 X .0067 x 365 
 175
 

Benefit per i1". 
 $5,68o 

UNC'IALSIFIED
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page 1 of . 

User Pcncfit Flo,: 

Grave]l Road 

ye.r 
.l 'O 

Proportion of 
Benefit Rcceived 

.0833 x 

Savwngs/ 
Km 

:'l,. 

io. of 
Km 

12,266 
F ncfit 

$ . 
1971 
1972 
1973 
1974 
1975 

.25 

.5 

.75 

.917 
1.0 

x 
x 
x 
x 
x 

" 

" 

x 
x 
x 
x 
x 

" 
" 

" 

= 
= 
= 
= 
= 

,253,236 
8,506,471 
22,759,707 

0,868 
,1r,02,942 

Earth 10o)d 

1970 .0833 x $2,007 x 9,481 $ J?,585,003 
1971 .25 x " " "757;92 
19-72 .5 x " 9,514, i84 
1973 
1974 

.75 

.917 
x 
x " 

x 
x 

" 
"r 

' 
= 

-,271.,275 
.,449,013 

1975 1.0 x " x .19,028,367 

Paved Thuod 
Benefit/ 

1960'9 
1970 
1971 
1972 
1973 1/3 x 3/7 .3333x 11,226 x 3,620 13,544,685 
1974 2/3 x .4286x x It 17,417,498. 
1975 x " " x " x I = i 

wiCIASSiFIED 
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A...~r Li .
 U..... 23 :C: it TotalKc-, ,mConv:r,1d , ,:,,..
 

-.970 200 
 7- ,2."C$3,80 
2.971.972 CO0C),2 0 I.! .o O 

97p 1,200 ' = , 6) coo0229A= 21;..,"0"0
2.975 o,224003,000 x =2I. 040,00 
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PAVED ROADS Thgc i oi .4. 

Extra Cont/Ki of r.=-_intrnnce 
Rcsultirz from the Fxojicct 

FA f,'?T'T 

Equip. Extra 
Yest_ on Hand cost/Iio . of _ __e 

169 1/5 x 4B6 11,436 250,506 
1970 2/5 x " x 467,590 
1971 1 x it x = 697,896 

=1972 1 x x 
it1973 1 x it X 
It1974 1 x " x It 

1975 1 x It x " 

-AUTA QCXTAPIIA 

9069 1/5 x 787 x 552 a 143,560 
1970 2/2 x x " 291,064
 
1971 1 x x " = 434,424
 
1972 1 x xI
 
1975 1 x x =
 
1974 1 x x "
 
1975 1 x x "
 

ITO GMlAUM, DO SUL 

1969 1/3 x 254 x 1,632 = 136,794 
1970 2/3 x " x = 277,734 
1971 1 x x 414,528

to1972 1 x x 
= 1973 1 x x 

1974 1 x " x toI 
x It1975 1 x 

UMCIASSIFIED
 



GCiPAN-.-,i EO:1D. 

Extra Cost/Kin of 1Iintenance 
Resulting frcm the Pioj.c,ct 

PAWA 

Equip. ErLraYear on lg.nd Cot/in ;o. of Km 

1969 1/5 x x215 2,411 = 
1970 2/3 x " x 

1971 1 x " x 

1972 1 x " x 

1975 1 X x1974 1 x x =1975 1 x x " 

JAIiTA ACA L I 

199 i/s x 28 x 4,6oo 

1970 2/3 x " x 1971 1 x x = 1972 1 = 1973 1 

x 
X 

x 
X 

1974 1 x x "i"
1975 1 x x " 

RIO GRAIDE jo-SauL 

1969 1/3 x 31+6 x 5,255
1970 2/3 x " x 
1971 1 x x 
1972 1 x x =1975 1 x " ".
1974 1 x 
1975 x 

x 
-

UICLSSIED 
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PCnefit 

171,060 
3347,005 
518,365 

It 
is 

" 

55,924 

671,876
 
1,002,800
 

of 

" 

6oo,o16
 
1,218,214
 
1,818,20 

UNCIASS nIED 
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Extra Cost/Km of Maintenance 

Result.'m- from the )?oject 

PA R4IA 

Year 
Equip. 

on YTn.nd 
Extra 

Ct / No. of Kin Benefit 

1959 
1970 
1971 
1972 
1973 
1974 
1975 

1/ 
2/., 

1 
1 
1 
1 
1 

x 
x 
x 
x 
x 
x 
x 

127 

" 

x 
x 
x 
x 
x 
x 
X 

4,320 
" 
" 
i= 
i 

181,051 
367,589 
548,640

i 
it 

SAIUTA C.ATARh !. 

1959 
1970 
1971 
1972 
1973 
1974 
1975 

1/3 
2/3 

1 
1 
1 
1 
1 

x 
x 
x 
x 
x 
x 
x 

272 

" 
" 
" 

x 

x 
x 
x 
x 
x 

1,156 
it 
" 
"= 

= 
= 

= 

103,765 
210,669 
314,432 

i 
i 

RIO GIMME DO SUL 

1969 
1970 
1971 
1972 
1975 
1974 
1975 

1/3 
2/3 

1 
1 
1 
1 
1 

x 
x 
x 
x 
x 
x 
x 

216 
" 

x 
x. 
x 
x 
x 
x 
x 

4,005 
t= 
t= 
I= 
i= 

" 

= 

285,476 
579,604 
865,080

" 
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Producey' 

1972 1/7 x 971 x 3620 
 502,.z46
 

1973 
 tt x = 

1974" x
 

1975 " X it It 

UNOIASSIFXD 
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Cost of Maintenance o
 

In order to arrive at costs of maintcnancc, the USAiD
 

requested the various states to 
submit cost data onmaintenance. Both Santa Catarina and Paran. maintained
f if.ciently detailed records to alloir a computution ofcosts per Yd. Thc st,nte or jii.o t'r:idc do Sul was unable tosubmit such information; therefore in the final ana-lysis,the RGS costs were established by adjusting Santa Catarina 

costs for RGS ADT.
 

ParanA 

Table II shows the historical 166 cosits in the state ofParana'. The actual costs computed flrom these records wiere highbecause of an oversupply of labor. Therefore arbitraryreductions of from 40 percent to 60 percent aere made in laborin attempt to arrive theat "real" or effective cost ofmaintenance. This resulted in the folloiring costs per 1U4: 

Pave d,. Gravel_rth 

(*) $1o67 $1266 

Gravel. road mointcnance costs, even after these reductions,
 
were 
high. An analysis of the cost data indicated extremelyheavy costs for maintenance and repair" of equipment. This ledto a line of questioning with the high;way department whichresulted in the tentative conclusion that a worn out equipmentpool was resulting in large inefficiencics of operation which were substantially increasing maintenance costs. Theconsultants in an earlier study to determine the economies
of replacing existing worn out equipment, indcated, in their
report, that operating costs for the existing level ofmaintenance could be reduced by l0 to 30; through an equipment
replacement program. 
This is a producer benefit includea in
this program including cost of equipment; however lack ofadequate data prevents segregation of this benefit, fnich will 

(*) These and all costs are Feb. 67 costs converted to 

dollars at US$1,O0 
= NCr$2,70.
 

UNrLASSIFIED 
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be reflectcd in the other bcnefito. hT'li r1Aocicer enfi

is thea reazon why the difc1'xcncce _uk.;een (i) 1th1e coz;-t of'

present'l level of wmiintimicoy 2-ici 
 (2) tecozi, olf'ttha future
2.cveJ. of rnaintemnce i,, ics than th c~ cjuiinatcd. by tUhe
comlut-ant a. 

n.iyaifet motoru r'r oj- 1'......z hhczt1:Ytciy

fopL~elrowd8', thecalv & cc 
 -.'or ai.,,2 nrac 

too L-,n-;. -for ~!rTriefore 02~I:x L~~~z the SantoCuta.'n-. co!;fo ra,c]. )-.;1,+ -ca~z- ~.1.1hrfoeb 
UZ ca. IIIuruuy tile coL1!-,, -oui 1,i -io. 1)( UCe. for' IaraZ6 arc: 

The state of Santo. Caturina :;,bmnitted the following

creakdioun of' coots:
 

(196 Cr~xzeiros) 
Ililinsof CrL 

60O'' of' Total Pdri-In. O.5 10

9Oj of Coiux:mtion o.1 rcsz1.'i'~ncy C.-

0~o 


5G;,, 1 of thiird pucr;;oo 'vcc 
Labor Locial ovcrhecad cl±l-ar ;c for 

majintei-orie lperaonlkel 
Direct mzciiucji.icc expenrses 5.403 
Equipmunt6 deprciation .J 

Total 6-*175 

UNCLASSIF ELD 
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On the basis of the total KU,1 of roads in SC, the above
cost results in the following costs of maintenance per KM
 
in Feb. 1967 cruzeiros.
 

Paved 
 221
 
Gravel 1Cr' 1,816
 
Earth 
 llCr$ 1,11]. 

These costs appear to bc iliore or less in line with the
consultants estimates, adjusted to the swne date:
 

Paved 
 ,! 2 1,-_
Gravel 
 iCr 2,0:L8

Earth Netr 1,436 

EqtUpment & depreciation wcre th en removed from the unit
costs to arrive at the following per/1i< costs:
 

Paved 
 Gravel Earth
 
ICr$ 2,501 !iCr4 
 1,573 1;Cr 9S9


$ 926 
 $ 563 ;559 

These fiures appeared reasonable in relation toavailable info nation and were accepted for use in the analysis.
 

Rio Grande do Sul
 

As this state was unable to present cost data, the SantaCatarina costs were extrapolated by increases due to difference 
in ADT to arrive at the following:
 

Paved 
 Gravel Earth
 

$ 961 
 $ 543 
 $ 359 

UNCLASSIFIED
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US$ Pr.'/f.i Cost of Prcsent lmrmc . T A'.:'nLA 

Paramr,
 
Adju tca for labor $ i,":7 $ 383 $35
201 reduc on 4.66 5(3) Adju;*. for 1970 AIU0) 965 673 411
 

Smfta (>.,.~a'5nn. 

(1) 1 u0:ci. for lfgbor $ 926 $ $5 n0!5
(2) 2G, r'uduction 740 237(3) Adjust.for 1970 AD)T 

366 
LU33 " 63 339 

:io C."nr(7io 2-.;?
 
(t:6,-juzt--cd for labor 
 $ $(2) 20, reduction 769 it5 27(3)Ad.just.for 1970 DT 665 66 339
 

Proictc.: Co;", -: 2AB' B 

(21). oAdu-tc ror>lbor , . $ &15 $ 45%2)Ad.jut.for 1970 ALDi 1,451 610 538 
San~ta O ,n, 

(i) A&§uz'cd for l.bor $ 1,;140 $ 617 $ 517(2) Adiustfor 1970 !D 1,620 891 6-1
Rio Grvpacde 6o ,r;,1 

A1) usted for-eoor $(2)Adjust.for 1970 kDT 
9"3 $ 673 $ !L93

1,119 972 553 

A compari.rson of the prcocnt and tuLire costs (line (1) intables A & B) showed that with the cxcction of px~vcl roads inRGS and earth roads in Parand S(the present costs for which anpearto be approximately equal to T".'ojcctcd future cost3), piojected 

U1CIdSSIED 



UNCLASIFIED 

,Exhibit' 

Th€onsultants-in their: eauation :ofmanencesitd
 

. :; :;.fatiofactkory,maintenance :level. 
The-USAID review of nmalnt'-- ;.. -:.--,: j
• :nance costs and operai;ions in th , ,o~hr stte indicates.... "-: 
:i: that irn the present maintenance costs are certain,inefficiencies. 

-These include (1) inefficiencies resulting from worn out and 
:'thereforel inefficie t cquipraent, and (2)' inefficiencies as a' 
'/. result of inefficient maintenance practi'ces. The first- '" .. 

inefficiencies (which iill be corrected by the procurement

project) are real costs of the present •level of maintenance.
 
The second) however, are correctible without nc equipment
 
and should not) in a

,7
comparison of the two costs be included
 

-: '... . . :: ,
as a coot to be reduced by the equipment project. (They would
 
in fact be reduced-by technical assistance whether new
 
equipment is made available or not).
 

It is impossible, however, to quantify these 
inefficiencies* The consultants in an earlier study, estimated
 
that operating costs of maintenance could be reduced by l l,to
 
30% by a Program to replace older equipment which hold outlived
 

.	 an economically useful life@ With respect to uneconomic practices,

its is estimated that inefficiencies of oper'ation cause as
 
increase in cost of 5% to 10%. 
in view of the impossibility

of quantifying these two costs it'was decided) for purposes
 
of this analysis, to (1) arbitrarily reduce ,-,-Jresent costs by "" 

'20% to eliminate the "inefficient practice6"'costs which will 
be removed by TA rather than equipment) and (2),not attempt 
to segregate the producer efficiency benefits which will result
from new equipment) but rather to let these be reflected in the..
 
overall benefits, The present costs, reduced by 20% are listed
 
in column 2 of the above table.
 

. The difference between the present costs and future costs
are 	as follows:
 

Santa. Catarina $ 787': $ 21 $ 272 ::(!!t::i i: ...:.i.
 
Rierande do Sul. $ 254 $ 346i[' $ 216
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The ADT informiation p!-'oviddc by the consult.nt w,:ere
 
stated in Motor Truck 
Units (i,iid).

In determining the avu.r22es of 1"Te5dtraffic was tahen as tie tvra for the r and.ffic Ine 

multiplied by the number of killmi-.tcrs of traffic in tiecolumn. For' eairple, (See Tab].e ); in the ADT col.'2un, 0 to100150 vehicles were u11cd a,- tie ,; t-rrf-ic count andrr..-ge
multiplied by the number o- ]m's in the coli.ntraffic wcighCled km igure. 

to Cet a
Tie -uA o2 th, tr '.fic weighted]km's for each ty'e of' roaQ , enflivin.jevdcd 
 by tiC total kmIsto get the ,'re ADI)T Fo.r" ithf f.i.:j ,1 c.Ic;r',' (o7-,:: 1000and ovcr 750) tihe aveu-; tlX2Yic ..z o :Jdr.:ci to -)c 1, 500and 1,000 re ective]y or m,.vCd "-c:i:,, c1,C03 ar.d 750 

"eCpctivby for other c.!' ;stjs ofi.re 0on,5icrcd Lca.is.Thiese az.u..... zto be oxtrc,:e-.- co-e"v.,tivc for brali'ccounts cf 2,500 and above r.c coXmin e,[ . ub tantia! nuifserof paived roads in these sLares. The averagCz thus developed 
are as follows:
 

.Cale.of1 :ca. Ti' Av :' S9ADT 

P'-wcd 
 (J0.
153 = 
gravel 232 X ( ±.C.- 268
earth 2 2 x (1.06) = 293 

These motor Truck Unrits .-c then converted to what theconsultants call, the avcragre tro.ffic distribution for eachtype of road, using the following fori:ala: 

A. Paved 

Heavy TrLcks = 1203 x 10,; = 120

Medium Trucks 
 1203 - =120 1083
 
Passenger Cars 
= 20 3-r-2 = 1303 

UUCtASSIFIED 
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B. Gravl. 

C, 

Heavy Trucks 
Medium Tracks 
Pasnenger Cars 

E;rth 

= 
= 
= 

268 x ).O''J = 27 
268 - 27 = 241 
28 xO = 115 

.70 

Heavy Trucks 
Ncdi.um Trucks 
Paiscilgcr Cars = 

293 x 
293 -

3 

10'j = 
29 = 
2-

29 
264 
70 

.do 

UNCIASSIF li,'*) 
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FactoLa baaed on the G 'r,,,3.Whnoc3.c Price Index (Conjuntura
Econbmica, Vargaut Powuidation) to convert current cruzeiros 
into cruzeiros of Januarl.,.1967:
 

YcRr FL.ctor 

-1561 l )
1962 7.307
 
1565 4,499 
1964 2.348 
1965 1.555 
15,66 1. 141 

1967 (Jan.) i.000 
1967 0.8wo 

UUCIASSIFIED
 



______ 

-I 	 ras-a 1;- i 

+ 	 tate'Revenue a-and-Expend ~ ~iiri'b-f iw-Cr;ziiro s 
of January, 1967 

year RevonueB Exkpenditures, Surplus or .0of
 

~ 	 . (Deficit) .,Revenuen, 

, -- Rio Grande do 
-~ :i"~''~ Sul 1963 357.2 .,..408*0 (50.8) 14 .. 

'384.41964 	 382.4, 2.0 .5 
1965 367.3 .403.9 (36.6) . 10 
1966 448.4 492.9 (44.5) 10 

* 1967~ 425.4 .442.0 (16.6) ' 4 

Santa Catarina 	 1963 100.8'. 98.1 .. 27 . .3
 
1964 100.0 82.4 17.6 
 .18
 

1965 110.4 '117.9 (7.5) . 7 
1966. 102.7 102.7. *4 

1967 * 92..7 98.4. 	 (5.7)6 

i:;Paran. '1963 16.4 169.1 * .3 
194123- 170.0 12.3 7 

1965 '297.7 .286.4 11.3 4 {'
*196 .434.7 	 .66.0 15
,'368.7 


* 1967. 443.2 443.11
 

Sourcet 93/5 	State -Finiancia'Rel'irts; 1966-67, State Bu'dgets. 

I , 4 I	 z; 
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Exhibit 2 

"''' . .zP 
Exp an(Ii Lul'S, 1)YaMi 1 1 'Ftnctions (in 5Thomntnclun 

aoge 3 of 

Crl Iz Cr0s Of Jl Imalry, 1967) 
. 

PU0i Or;2nde do 8Sul 
* 1961 1962 IM6 1964 

Health & Education 
Public Services 
Social Assistance 
Development 

Total 
Total Expenditures 
Percent 4 Functions 

Santa Catarina •' 

lealth & Education 

Public Services 
Social Assistance 
Development 

Total 
Total Expenditures 
Percent 4 Functions 

. 

-"n'3 

. 

119,650' 107,737-
' 47,860 '47,623 

37,09]. 33,570 
" 25,126 25,763 

229,72g "214,692 
408,000. 369,271. 

56% " ° 

' 

17,947 20,298 

10,768 29,667 
5,982 5,465• 
2 3 3 2,342 

37,091 57,772 
80,165 f5,096

46% 

115,174. 
51,738 

41,841 
-22495 

241,249 

408,059 
57 

19,796 

36,892 
5,849 
3599. 

66,135 
.9e,078 
67% 

70,20'5 
15,262 

40,151 

14,088 

139,706 

382,254 
- .37% 

1) 

30,054 
P,453 

3,522, 

57,.996. 
82;415 
70% 

. 

/ 
4 

Parana 

Ileal-& Education 
Public ServicesSocial Assistance 

Development 

Total 
Total Eipenditures 
Percent 4 Functions 

,125,632 

45j467 
50,2535025S22.733 
7,179 

181,P68 

' 41 377 
64,0176A 0 17 
23,421 
32,009 

153,017' 
255,289 
65607 

44,09o 44,847 
91,780 .. 50,2475024 
22,045 .' '16,906 
1.697 4 53 

169,612 120,452 
246,995 184,788, 
6. 65 

" 

. 

Source: Statistical Ycarbooha, , . 

6 11, 
S. ' 
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xhibit 

Categories (in thousand new 
January, 1.967) 

Cruzeiros of 

K4 ' 

V 

Rio Grande d 

1. General Administration 
2. Public Debt and Other Obligations 

. Natural' Resources & AgricUltuxe 
4.Poe 

5. Transport & C61uunications * 

6. Industry & Commerce 
7. Health & Education 
5. Labor & Social Assistance9, llOw;.-g & fUrban Development 

,- . 

Pcreea 

!,)3590<T,0.77d11,994 6126 

1,-1-i5 2 ,202 
71. 50,412 

17,790 . 25,464 
1 ,5781, 46 

139 Y " 1, 1 , 2 0 

77,698 1,07c,
1,241 3,000 

356,590 b6,38 
6O 20' 

18,120 

15,330
50,485 
43,254+ 
14,04 

140,72b 
78,966 . 
41,241 

1441,976 
l00p 

2 
4 

5 . 
9 

'.13 
32 

. 1 

i00 

' 

4 

Santa Catarina . 

1. G2,iLal Administration 
2. Public Debt & Other ObliratiolB 

53. Natural Resources & Agriculture 
4. Power .' 

5. Transport & Communications 
6. Health & Education 
7. Labor & Social Assistance . 

8. Housing &Urban Development 

Total 
Percent-, ,. 

. 

20, 1 
'(29 
1, 19 

.509 
-

24,93 
' 9,63-

59,272 
60 , 

27,146 
1175 

1,246 
6147 

2 
IM75 
5 

jL i4 

39,15b 
l10. 

. 

47,459. 
1,204 
2,665 
.956 

52 
25,456 
9,b16 

10 842 

98,4,o 
100" 

48 
1 
3 
1 
-

26 
0 
1i 

100l 
. 

" 

Paran.' 

1. General Administration 
2. Public Debt & Other Obligations.Natural Resources &Agriculture 

4. Power 

5. Transport-& Communications' 
6 Industry & Commerce 

7. Health & Education 
8. Labor & Social Assistance 

Housing & Urban Development 

Total 
Percent 

" 62,160 
15,129

9,578 

2,203 
22,613 
. 129-
63,990, 
.29,200 
2,4 4 

225,254 
51 

24,000 86,1 
70,192 .91.,521 
1,7d6 11,164 

16,281 16,414 

85,055 108,446 
f4,2 .. 569 

4,248 60,246 
169 29,369 

675 9,379 

427924 .44,15d 
49I -.. 100

i.9 
21 

2 

4' 
24 
20 
20 
7 
2 

100 

"0' 

' 

4,Source. State Budget•- : ": . . " , . ' - ': : , '',: > : : : - -/ ,: l ,: j<' 
,:;::)' Q-,J &: , , • :;.' ; : : 

44444,4-'.-A
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=- AIC7 REVIEW OF THEE STATES' FIIACES 

nroviewi hconditonn of tle 3tatest finances ,'t is Usefkul to nlote 4110 Gignificewlt changes which wrere :introduced by recent legislatLion ill tj.o m.;Ilr aspects of 
the state financial aainiztration. The first imporlta141-,col Of legisaltion isa federal l 43,20 of March -I17) 190,
 
Which Chanced the format and mad- or
uniform the contentsPublic budgets and annual fini-lal reports at the federal,
state and municipal: levels. A great, improvement was the
 
basic separation of current and capital 
revenues andexpenditures. Previously, the budgets vere diyidcd into
budgetary and extra-budgetairy revetues and expenditures
by broad categories of activjiticj, and the disparities inthe classification of speceific itcra in the budgets amongdifferent states made analyses and comparisons of investments., for example, practically impossible. Now the budgetsao the thrcc levels of adhwinzitration (foderal, state, andmunicipal) repraent in fact a governsment action program indetail and reflect the econo.ic and financial policies tobe followed. Each year's budget proposal shall containopecific astatement of sources and application of funds forinvestment projects covering a period of no less than three
 years in the future. Thi statcrent in to be up-dated every
ycar, so that the investment prograz altrays covers three
 
years. The significancc of this innovation can beat be
appreciated if we note 
 that the states and municipalitieswill bc responsible ror approximately one-third of the total
investment in the public sector, called for by the presentGOB five-year investment program (as part of the Ten-YearDevelopment Plan). Given the relative confusion and the 
obscurities in the state budgets in the past, the new budgetlegislation signifies a true revolution in state administration. Although most of the stutes have not boen able as yetto prepare their budgets fully in accordance wi'h the new 
rules, there is evidence that for fiscal year 1968 they will
all do so. The 1967 budgots- oC the three Southern states, I.
Rio Grande do Sul, Santa Catarina and Parand), alreadythe new classification (--.ibits follow 

hCMA , -f - / 0.M 
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The otlier Itmoi"ant piece a of legirLation affecting 4
the stater' finances wasr the lathbnlendraenUL -to the Conati )
tution, flecembeor lot, 1965, whiLch reatructured frazills toax 
system effective January 1, 1967. Previously, the states
had the follo-Aing taxes: (i) stanq tax, (2) tax on docu
ments, (3) tax on minerals, (4) inheritance tax, (5) transac
tions ta , (6) tax on tobacco and its by-products, and 
(7) liquor tax, By far the most important tax was the
transaction (or sales) tax, which generated, on the average,

about 85 percent of the staLes' own revenues and over one-
 I 
half of their to-a. revenues, including the states shares 
of various federal taXes (e~g., 10- of t"he incomec ta:x 
collected in each particular state; traacfers for special 
ypurposes such as the states' share tax electricof the on 

power, of the tax on fuels aid lubricants, etc.) 
 .: 

With the tax reform, the atC-es may now0 lcvy only

three types of taxes; ( tx on the ciculation of oods

(IcM) which replaces Lhc former sales tax, (2) tar 
vn 
transfer of real prperty and related righta; and (5) tax
 
on valorization of real estate as a renult of public works.4
 
Of the procceds of the IC14, the states retain 80% and 
transfer 20 percent The mayto municipalitics. states also
 
rctatn that part of the federal income tax which they with
hold a3 payers, There is no state income tax. innova-
An 

tion of the new tax system is 
 that the states may now collect 
the ICM also on petroleum prodicts used by road transport

vehicles only. The tax rate is 10.5 percent on the lowest
 
cost, to dealers, of petroleum products consumed by.road 
 V 
vehicles. 
It is to be paid monthly by the petroleum distri
butors directly to the state treasury where the products are
 
consumed, and 
 its proceeds may be used only for road construc- 
tion and maintenance progrrans. This is an imovation in that .
for more than 20 years oinly one federal tax was iimosed on
 
petroleum products. The state IC14 on these 
products was 
originally to become effecctve beginning Aprll 1, 1967, but
 
the new Federal Administration which took office March 15,
 

,4~ 4 '.~ ' U11CLASSFIM). ". 
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',. : 
, -: : ; :.. 

:: :.maximum 

.. t.i3.lon until. J uary st 1968 or fear it 
luicht haveu Unduly high repcrculzions on -1r:;cs-(;a~ c~a
in view of the fact Lh-at in thut period of transition from the
old oysttemr to the new 1CM iiyrltr thlere ia conuiderable uncertainty ao to the effects Of the new toc. The states ill 
continuc to ,hare in the proceeds from the federal -tax on
petroleum products uhich in now divided up 60 percent for the 
. r'r0- Go2ernmnt 32 pcnitc, for the states and 8 percent
ffr Foorerly, the sx o nhs wttcci-
in the Ctfcrotnti , of ,alt. 7.nd perent of the grossvallue of each salesn Or transaction, Under the nevr system, the 
tax is aeplied on the vaiue ofrthe sale minus the tax paid in 
he peceding stgs of the productionre.oces#l including thet a s on raw materimls, wich ar-e all deducted, A trial rate 

oof 12 prcent wac established for all states du'inglthe firsthal-f of 1967. The twx ylold3 duing these six months will 
ndicat(_ the Potential of the tvzc and permit an assessment 

for each Istate, Subs~equently, the Congr'ess will establish the 
rate i,'theh may be charged by all. states. While the 

for aer transactions tax represented about one-half of the 
states' total revenues) as estimated in the 1967 budgets for 
the three slouthern states it will represent considerably more, 
as sloni below: 

-. 

"".. . 

:-:: 
:. 

.. 

fRio 
(Current Cruzeiros) 

Crnndedo Si1 SanLa Catarina Parand 

,i .. . 
1CM 
Total Revenues%1cM, 

455,000 
552;47582% 

...()Cr$ 1,00 ) 

98,000 
123,0338o0 

458,040 
553,9633 - -

As to the expenditures, in the pact, with the traditionaltype of budget, it was impossible to kno-r from the published
document isely the kinds of expenditures that were made. 
In the last few years, Rio Grar~le do Sul spent an average of .52% of its total expenditures on health and education, publicservices, social assistance, and development; Santa Catarina, 

i 

IUhCLA-0,'31FI1D 

ig :~; 

t' 4', 

~)-
~ -

-4 

V& WIN 



I V, 

U14CLASSIFIED 
Al1 = V) Page 15 jff 15" 
Exhibit 3, Page 4of 4 

an average of 62%, and Parad 65%., The bud.ets for 1.967already follow 'the new stacladrd clOsrnificaion and thus

provide more moanillgiul details (Exhibits ),but thethree-year invcntmcnt progr=m was not incorporated yet in
the budget. This probably depends on each states2 
 working

out its overall econonic development plua. The 1CM
fluctuate, Or course, 

will 
with the level of economic activity,and the fact that this tax constitutes such a great portionOf the sae'resources IrI mean occsina -Lorfalls .....in the execution ofthe budgets. The states usually meet 

those shortfalls by borrowing from the Bank of Brazilagainst tax collections and also, infrequently, by issuing'°"
short-tcrm r;tat b' t'-c bonds. Du~t -a have not beenthe defici~tshvntbe 
large. In the past few years they hLve averaged aboutpercent of revenues 7for the three southern states. 
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