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MEMORANDUM FOR TUE DEVELOPMENT LOAN COMITTEE 

SUBJECT: Bolivia - Highways 1 and 4 

Attached f'or your review are the recommendations for
 
authorization 
of a loan in an amount riot to cxceed $),200,0000
 
to the Government of' the, 1kepublic of Eolivia to assist in
 
financin: _he 
 dollar and local- currency costs (including final
 
design aid supervjsory enghiee ring[) 
 of conA truc Ling two related
 
highways in Bolivia.
 

T2is loan proposal is scheduled for consideration by the 
Developmtnt Loan Staff Comiittee at its meeting on May 25, 1964 and 
a telephone poll of' DLC members will be conducted on Tluesday, May
26th, to determine whether the DLC members approve without a DLC 
meeting or request a DLC meeting for the consideration of this
 
proposal.
 

Rachel C. Rogers
 
Assistant Secretary
 
Development Loan Committee
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BOLIVIA - PROJECTS 1 & 4 HIGHWAYS 

A. SUMMARY AND RECOIMNDATIONS 

1. BORROWER: Government of Bolivia
 

2. AMOUNT OF THE LOAN: Up to $33,200,000.
 

3. 	TOTAL COST OF LOAN PROGRAM: Up to $33,400,000 distributed as
 
follcws:
 

SIMARY OF COSTS OF PROJECTS Nos. 1 & 4
 

TOTAL COST (Dollar Equivalent)
 

a. Project I 1/ 
Total Construction Cost 

U.S. 

3,609,364 

Local 

1,603,160 

Total 

5,212,524 

Contirgencies (15% of Con-
struction cost) 
Total Construction Cost 
and Contingencies 

Right-of-Way Costs 

544,438 

4,153,802 

237,441 

1,84o,6o 
5,000 

781,879 

5,994,403 
5,000 

Engineering 2/ 

Additional Surveys, Final 
Design and Preparation of 
Contract Documents (2.8% 
of Construction ost and 
Contingencies 2) 93,790* 72,210 166,ooo 

Supervision of Construction 
(5.0% of Constructio Cost 
and Contingencies) 2/ 102,600** 197,400 300,000 

Sub-TOTAL COST OF PROJECT 4,350,192 2,115,211 6,465,403 

Subtotal 	 6,500,000
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Total Cost
 
(Dollar Equivalent)
 

b. Project 4 
U.S. Local Total 

Total Construction Cost l/ 
Contingencies (15% of Constructi

Total Construction Cost and 
Contingencies 

on Cost) 
16,239,152 
2,343,987 

16,674,139 

5,C94,096 
855,000 

6,549,096 

21,933,248 
3,289,987 

25,223,235 

Right-Of-WayqCsts_ 

En ineerin 2_ 
Additional Surveys, Filial Design 

aration of Contract Documents 
Construction Cost and Continge

Supervision of Construction (4.1
struction Cost and Contingenci

and Prep
(1.7% of 
ncies) 2/ 
% of Con
es) 2/ 

250,860* 

351.496* 

180,000 

193,140 

676.269 

180,000 

444,000 

1,027,765 

SUB-TOTAL COST PROJECT 4 19,276,495 7,598,505 26,875,000 

SUB-TOTAL 26,900,000 

TOTAL PROJECTS 1 and 4 23,626,687 9,713,716 33,340,403 

ROUNDED TO 033.400,000 

I./ Gasoline is a local cost; diesel and lubricants are dollar costs. 

21 Does not include depreciation of vehicles or other equipment purchased under 
AID Loan 44. 

* Based on design U.S. cost being 56.6% of total. 
** Based 'on supervision U.S. costs being 34.2% of total. 

# Loan funds cannot be made available for purchase of right of way.
 

4. 	 PURPOSE: To finance two highways which will give access to wide 
regions of highly fertile land, accelerate present and future 
colonization programs, provide a link between the highway system of
 
Bolivia and navigation on the extensive Mamore River System, enhance
 
economic development (through greater utilization of available land
 
resources, increased farm unit size and income, establishment of
 
related industries and increased demand for nationally produced goods
 
and services) and achieve greater economic, social and political
 
unification of the nation,
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5. 	DESCRIPTION: This loan will provide for the construction of two
 
all weather highways with a combined length of approximately
 
299 kilometers. The first fully paved highway is anoout 206 
kilometers long and extenJs from the city of Cochab mba 
generally northeastward across ,he flnk of the Cordillera 
Real to the heart cf the Chapare rugion a, V!l011a Maer, ,and 
th-nce northoKwird oi,, the Fi ;dmuLL bL W Lhe -wwro
 

River near Puerto I Lino. This proect inn ls 31 bridges 
vaiying in ler r IJn frn, 20 to 201 mt ursr;. The nnuid all 
gravel highway in about8 ki lmee,,r' inE,retendc from the 
colonization cen Ivr Vilii TMa;ri vstw rL t,,othe IchiLo River 
at Puerto V51 rroul. This highwy includes 16 bridoes varying 
in length fri 14.5 to 286 motorc. 

6. EXIvT-A IK: Eximbhnk i ildcated (sinterest in Loans to Bolivia 
in view of the continuing GOBl default on Eximbank loans. 

7. 	VIEWS OF COU , [NA: I",oniwundL and ,up]orts the project not
 
onLy based on the project's economic ,utification but also as
 
a major lia or Irigoess contribution to the future
 
economic and social development of BoLivia and its political
 
un ficat ion.
 

8. 	PROCUREIm,,-!T: Open biddinG by contractors from approved sou es. 
All dollar procurement will be made in the United States. Special 
letter of credit procedures will be used to assure that dollars 
used to finance local currency costs of the project are used 
only for U.S. procurement. 

9. STATUTORY CRITERIA: All statutory criteria related to thisloan have been satisfactorily met. 
(See Annex I for details)
 

10. OTHEI' FINANCING: No other sources are presently available on 

reasonable terms.
 

11. ISSUES:
 

A. Adequacy of integration and coordination of technical.
 
assistance agencies, planning, financing and staffing for
 
the GOB colonization program. Phis program provides the
 
support essential to achieving agricultural production
 
schedules which provide the major economic justification
 

for this project.
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Available evidence indicates a need for substantial improvements 
in the IDB/GOB colonization program in order to carry out this 
project's gcals. 

B. 	 Adequacy of GOB organination and financing for maintenance of 
new end exist res vinnny. juricdi-tin for this project 
and nom other roasi has: stll not been assigned to th AID sup
ported Nationul Bonds Service. GOB -ransfers of earmarked 
revenues to the Roads 2, i vice are lnadequa e to cover costs of the 
present ma int( Incp, p ,grm. 

C. 	 Whether AID should provieh cIlse to 100J financing for this 
project: GOB budr&Noto ry lmitations and in-]exibil ity probably 
woula lead tu irect AI) financ-ing from S.A. or other sources 
if a larger GOB contribution should be requcstcJ 

12. 	 RECOMMvINDATION;: Autiorization of a lon not. to ex ced $33,200,000 
to the Bolivian Governm-u.t to finanep the rcn_; sruction of highways 
1 and 4 on the fullowing terms and conditions: 

a. 	 Repayment to no within 4W years firom the date of first dis
bursement including a ten year grace period; 

b. 	 Credit fee charged on the disbursed balance to be 3/4' of 1% 
per annum during the grace period and 2% thereafter; 

c. 	 Payment of credit fee and principal to be in U.S. dollars; 

d. 	 Supervising engineering and contracting firm to be satisfactory 
to AID.
 

e. 	Equipment, mterials and services financed hereunder shall 
have their source and origin in Bolivia or in the United
 
States;
 

f. United States dollars iqtilized under the loan to finance local 
currency costs shall be made available through Special Letter
 
of Credit procedures;
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g. 	Based on a study by U.S. experts of organizational and program 
improvements (which the GOB has requested) to make most 
efficient use of GOB resources for rural development, the GOB 
shall develop, prior to the first disbursement under the loan 
other than for engineering services, and subsequently im
plement, a pl an satisfac ory to AID to strenqthen pf-orrams 
ani staffs, and interaie or better coordinite rCencies 
responsible for GO 1 1 1 development PnHJculoni-'atic,1 
progrnm:'. First priority shall be Civen t" de1vu1opinq and 
implementing ,such pians for areas served by roeac 1, 3, 4 and 7. 

h. 	GOB is to continue to centi i1ize and connli t, t c road mainten
ance activities under the jurisdiction u, the Korvicin 
National de Cminos based on the r'commcnnintin- of the Bureau 
of Public Roads; to consol idate the present revenue proCducing 
programs for ighway maintenance and take into consideration 
any 	reconmendat ions to be made by a U.S. Internal Revenue 
tax team that recently visited Bolivia to study the 
Bolivian tax structure; to provide the necessary budget 
support to the centralized highway maintunance organization 
to defray maintenarce costs of existing roads, highways 1 and 
4 and other highway projects financed by AID hunds. 

i. 	GOB is to assume right-if-way costs.
 

j. 	Such other terms and conditions as AID may deem appropriate.
 

Project Committee:
 

Chairman - John C. Eddison
 
,Program Officer - Lawrence L. Peterson
 
Engineer - Sterling L. Hedgpeth
 
Loan Officer - Lewis Ortega
 
Economic Advisor - Robert R. Edminster
 
Asst. Econ. Advisor -Jacob P. Merrman
 
Agr. Econ. Advisor - Frederick H. Dahl 

Drafting Officers: John Eddison, USAID/Bolivia;Lewis Ortega, LA/CD
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B. 	 SUMMARY PROJECT DESCRIPTION AND May 18, 164 
DESCRIPTION FOR FINANCING 

I. BACKGROUND:
 

On June 28, 162 a development loan (AID Loan No. 44) in the amount of$6,000,000 was made to the GOB for feasibility studies. The GOB, in turn, on
July 5, 92, entered into a contract with the U.S. consulting firm of Tippets,
Abbetts, McCarthy and Stratton (TANS) for study of the feasibility of several

major road projects. On August 1,ib3 AID the GOB loan
and igned a agree
menu in th", amount of $7.2 million for the construLction and ... ineering costs

of TAMS roads 3 (Yapacar3-Puerto Grether) and -"(Improvenents 
 Guabira-Yapacani,
Guabira-Chnnes and Guabira Puerto Benegas). These roadc extend north and
northwest of Santa Cruz. At the timesame TAJ 1S unuertook the feasibility
study of p-ojects 1 and 4, located northeast of Cochabamba, which were completed
and submitted to AID by the GOB during the first part 
of 1964.
 

This project :is consistent with the Jul:y 1To3 /'Memorandumi of Understanding
with the ('LB in which the U.S. agreed to consider financing sound economic
 
development projects including roads. 
 The IDB financed colonization program

and the project are interdependent and reinf-rce each other.
 

II. DESCRIPTION:
 

On Bolivia's overpopulated Altiplano and high valleys, most of the
 
population lives barely above the subsistence level. To the east of the

Andean chain, lie lowlands of high agricultural potential, underpopulated and

under-exploited, except for occasional isolated settlements. 
 To open up

these lands for development and to facilitate the transfer of population to

the lowlands, the GOB proposes the construction of a new and important road

complex. This complex, designated as Routes 1 and 4,will link Bolivia's
 
central city of Cochabamba with the fertile Chapare region and the Mamore
 
River system of the Beni Department. These roads are expected to play a major

role in changing Bolivia from a country economically dependent on 
mineral
 
production and subsistence agriculture to 
a country with extensive

development of its highly fertile tropical provinces, with enhanced division

of labor between uplands and lowlands, and with increased wealth for all.
 

At present, 25% of Bolivia's imports are foodstuffs; the productivity

of its agri-ulture is among the lowest in Latin America; 
the amount of cultivated lind per capita is estimated at 0.16 hectares, less than half the

ratio for Erazil and one-fifth of the corresponding ratios in Mexico.
 
Illustrative of the potential for development are the facts that, although
2% of the country is 
now in crops, and half of this in the highlands, an
 
estimated 30% of the land of Bolivia is arable.
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Using 1958 data, in 1961 the GOB established a target of resettling

100,000 low-income farm families by 1973. 
 Due to the acceleration in
 
migration to the lowlands in the last five years, 
it is probable that this
 
goal will be exceeded. Nevertheless the realization of Projects 1 and 4
will greatly facilitate in attaining and surpassing this goal. To the extent
 
that it is attained, the benefits from the projects will be increased. 

Project 4 will provide a two-lane paved highway from thu city of 
Cochabamba northeast through the mountain barrier down to the town of Villa 
Tunari in tihe Chapare district at the edge of the lowlands. This highway will
replace an -xisting one-lane, gravel road which climbs over a pass 14,222
feet high and provides only a hazardous and high cost connection. The new road

will have 2,000 fewer curves; considerably lower grades; will be 16 km.
 
shorter; 
 and will be located at a far lower average elevation. (It will be 
recalled that as elevation increases, engine efficiency decreases.) As a
result of the new highway, the estimated vehicle operating costs of mediuma 
truck making a oneway trip between Cochabamba and Villa Tunari will be 
reduced from the present $37.00 to $15.40. At Villa Tunari, the proposed
highway will narrow to an all-weather, two-lane, gravel road 43.5 km. long,
terminating at Puerto Patino on the Isoboro River. 

Project 1 will provide an all-weather, 93 km., two-lane, gravel road 
from Villa Tunari east to Puerto Villarroel on the Ichilo River which is
navicable throughout the year. Together with the last 41 km. of Project 4,
Project I will open for colonization some 
of the most fertile land in Bolivia.
 
In addition, these roads will connect to two places with the navigable waters
 
of the Mamore River system--the main transportation artery for much of tropical

Bolivia--providing transportation at greatly reduced costs between the towns

of this large river basin and the rest of Bolivia. Current traffic between the
 
highlands and these provinces is primarily by air.
 

III., COSTS:
 

Costs in Millions of U.S. Dollars
 

Route 
1 

Length 
93 Kmn. 

Dollar 
Cost 

4 

Local Cur-
rency Cost 

$ 2.1 

Total 
Cost 

Loan 
Cost 

-
4 206 Km. 19.3 7.6 26.9 -

TOTAL 299 Km. $23.7 $ 9.7 $33. $332 
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The total cost o' the Projects is estimated at $33.4 million;

$26.9 million for Project 4 and $6.5 million for Project 1. Dollar costs
 
are estimated at $23.7 million and local currency costs 
at $9.7 million.
 
Projects I 
and 4 have been ccmbincd since substantial reductions in construc
tion costs will result if both are undertaken simultaneously. The GOB has 
requested 100% external and local financing because of shortages of foreign

exchange and budget deficits. USAID's policy of decreasing grant support and
 
of requiring increased GOB financial participation in existing programs and
 
projects will make it very difficult for the GOB to contribute to the financing
of these roads. Consequently, recommends financing.USAID/B 1001 Since 
right-of-way costs of $185,OOc 
will be excludpc! from the loan, the loan will
 
be about 433.2 million.
 

IV. JUSTIFICATION: 

Financing this project is justified by: (1) the need for alleviating

intense popalation pressure on the limited cultivable areas 
of the highlands;

(2) the high tangible benefit-cost ratios which were computed in the feasi
bility studies, ratios which we believe to be on the cautious side; (3) the
 
extremely high potential for development in the largely isolated tropical

provinces; (4) the high priority given to this project by both the GOB and
 
USAIDIB; 
(5) a recent USAID analysis showing that, assuming only a continua
tion of present Bolivian growth rates, 
the GOB will be able to amortize its
 
obligations.
 

V. PROJECT WITHIN AID STRATEGY IN BOLIVIA:
 

The major goal of AID in Bolivia is accelerated economic development. The
 
specific USAID strategy is 
to utilize the whole program, component by component,

in effort to assist the Government not only to achieve rapid economic growth
but also to realize its own self-help measures of governmental reform, which 
form the basis for the furtherance of its economic and social development 
program. 
This project will have the major political impact of geographic

unification and the major macro-economic effect of providing an efficient 
surface transport link between two diverse but complimentary geographic areas.
 
The Mission has carefully examined alternatives with the result that, in both
 
political and economic terms, this loan is believed to be the best use 
of
 
available resources. The benefits to be realized are 
so large, in absolute
 
terms as well as in relation to the costs, that they will give the project

ai attractiveness greatly exceeding that of any other available to the Mission
 
at this time.
 



B-4 
 UNCLASSIFIED
 

Although the No. 1 priority within the major goal of economic development

of the USAID has been in the mining sector, the development of the transportation

sector has recently been given equal attention. The strategy in the develop
ment of this sector is basically the consolidation of Bolivia as a political

and economic entity.
 

Inadequate or non-existing transportation facilities are 
an effective

barrier to domestic commerce and international trade. Expansion of domestic

and international markets 
can only be achieved by major improvement in transportation facilities. Elimination of transport barriers, sectoral or nationally,

immediately opens up a host of agricultural, industrial and investment oppor
tunities.
 

Politically, the project will not only unify two diverse geographic areas,
but will also create a climate for political action in governmental affairs by
the frontier sectors served by this project. Furthermore, the realization of

this project will undoubtedly enhance U.S. presti:- in Bolivia.
 

It will also encourage the campesino, particularly those existing on the

crowded and inhospitable Altiplano, to move eastward to more productive,
 
virgin land.
 

An essential condition of the loan will be GOB agreement and action to
strengthen rural development agencies as well as 
the highway maintenance

organization. 
This project will be closely related to USAID's general program
in agriculture, mining, industry, banking, etc. 
More specifically, project

1 and 4 is related to USAID projects in crop and livestock production, agri
cultural demonstration centers, marketing facilities, coopeiative marketing,

colonization, civic action road construction, development of hydroelectric
 
power. It complements AID loans to the GOB including:
 

Highway Maintenance 
 2,400,000
 
AID Loan No. 26
 

Feasibility Studies 
 6,oo0,ooo
 
AID Loan No. 44
 

Access Roads 
 7,200,000
 
AID Loan No. 511-L-015
 

Banco Industrial 2,400,000
 
AID Loan No. 511-L-018
 
Banco Agricola 
 3,700,000
 

AID Loan No. 511-L-019
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Transportation facilities to be made available by the project will increase
 
the market for sugar produced in the Santa Cruz area 
and 	increase demand for
loans from the Agricultural Bank and the Industrial Bank to support continued
 
development of the area to be served by the project. 
 In conjunction with the 
USAID program, the project will also accomplish the following: 

1. 	 It will accelerate the "second" GOB Agrarian Reform, the 
opening of new lands for settlement. 

2. It may province a route for additional investments in the 
petroleum field. 

3. 	 It will increase Government revenues as incomes rise and 
t tax base is broadened through the development and
 
expansion of the 
 area to be made accessible by the project.
 

4. 	 It will facilitate development of hydroelectric power. 

5. 	 It will facilitate development of secondary roads to reach 
mineral deposits, including large deposits of high grade 
asbestos.
 

6. 	 It will be the opening wedge that will be followed by the Civic 
Action Program in opening up even greater areas of the frontier.
 

7. 	 It will provide and create additional employment. At present 
there are excess workers in nearly every mine, factory and 
government agency. andLaw customs make iL difficult to 
discharge workers, arl these difficulties are reinforced if 
there are no alternatives for employment. 

8. 	 It will create incentives for the manufacture of construction
 
materials. Anticipation of projects 1 and 4 has already induced
 
a request for Cooley loan funds to expend cement production.
 

9. 	 It will help to train engineering and construction personnel,
and as a consequence, help to fill the vacuum that has resulted 
from the flight of professional and technical personnel in
Bolivia. 
Thus, the proposed project is very much a part of the
 
U.S., strategy to cooperate with the newly oriented Bolivian
 
efforts to advance their economic development.
 

UNCLASSIFIED
 



B- IMCLASSIFIED
 

VI. COUNTRY IMPACT AND FEASIBILITY OF PROJECTS: 

After an intensive feasibility study the consulting-engineering firm,
 
TAMS, calculated the following benefit-cost ratios:
 

5th year 20th year 

Project 1 3.8 10.8 
Project 4 2,O 5.3 

These ratios were based on a 60 interest ra e which is considered as
 
a rate that would yield an equitable return on the investment.
 

USAID/H hes evatuated the -nter on which th.se ri os are nsed and 
concludes that they nre conservtivc. The expec tel output per potential 
farm in the Chapare does not deviate from output. on rceL.y seot tled farms in 
the Santa Cruz area. In falc ul athii Ie ct-L-n: , rnatios, the assumed 
increase in families in thi Clipare is , ). Thi. Hssumtption is conservative 
in part sn2e :sportann.ous colcnizatior in Bol ivia ha:s c anounccelerating. 
According to Casto F'arra ut, Agricultural Official or the Food and Agricul
tural Organization in Bolivia, there were 10,000 1amilies in the Chapare as of 
1961. He estimates that 75% of these arrived in the period 1953-1961. 

Substantial additional >=nefits would be rualized Crom connecting 
Project 1 to Projects 3 and 7 (roads now being.built northwest of Santa Cruz which 
will open new lands to cultivation) through an inexpensive additional 55 km. 
link. This would provide a direct route between Montero (a town 75 km. north 
of Santa Cruz) and Cochabamba and would substantially increase the benefits 
of Projects 4 and 1. Traffic from Projects 3 and 7 would find the Chapare 
route to Coclabamba about 300 km. shorter than the route throuCh Santa Cruz. 
It would also cut the distance from the Chapare to Santa Cruz Ly about 400 km. 
In reducinC transportation costs from the Chapare to Santa Cruz, this road
link would enhance the export possibilities to Argentina of Chapare produce. 

User-savings on Route 4 will be substantial, accordin; to the TANS 
feasibilitQ study. As noted above, the niew route will be 16 km. shorter, 
two lanes (currently, traFfic is one-way alternating in direction on successive 
day elimiate over two thousand curves, w:ill be at a lower altitude,
will have lower grade, and will cut the time croute between Cochabamba and 
Villa Tunari by about two-thirds. 
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The costs of paving Project 4 from Cochabamba to Villa Tanari are less
 
than $1.4 million. With paving comes not only a considerable decrease in
 
user costs 
through higher running speeds and decreased depreciation, but also
 
a decrease in maintenance costs. The marginal benefit-cost ratio for paving
 
alone would be higher than for the project as a whole.
 

Becau,>e of the high total cost of the cuminimud road projects, USAID has
 
looked verv carefully M alternatives: Iit reduce these costs.
aaron whicih 
The Mission investigatce d ih ossib:iLil of'cut in the average ratio of 
curvature, i. ., maki Ltm curves along Lto m-uLains sharp- r. The savings
in construction costs we'e calculated to be nearly a million dotlars, but the
 
road becam, 4 km. lonrer. The resulting benefit-cost ratios showed that the
 
suggestion was undesirable.
 

At th , rinuest of Ke liison's eniers, i,:reiinr maximum grades to 
9p was conoid,' d in three places betwen Cohal,ia End Villa Tunari. These 
would shoen he road 5 km. and reduze von strciion co'ts albot $I million. 
(This 5 km. decrease would he in addit ion to the i6 km. dif'renc in length
between Route A and tlie curr-nt one-l.ane highway.) This chanre will probably 
be incorporated into TAMS' final desin. Hlowever, no reduction in estimated 
total costs has been made, as it is believed that TAMS may have underestimated 
the costs of dealing wih slide-terrain by about an equal amount. 

USAID/B examined a proposal to eliminate the expensive, mountainous 165 km. 
of Project 4, southwest of Villa Tuneri, and merely connect the colonization 
highways in the Chapare with Projects 3 and 7. This would have provided a 
route to Cochabamba and the Altiplano via Santa Cruz. However, since most of 
the traffic to and from the Chapare would be with Cochabamba, the ensuing
 
increase in user costs from following the round-about route, made the
 
proposal untenable. Another alternative to Project A was also considered.
 
This route from Cochabamba to Montepuncu, 116 km. east on the Santa Cruz highway,
 
and then north to Project 1, might have been somewhat less costly to construct. 
However, the reduction in benefits far outweighed any possible reduction in 
costs. Shipping costs between any point in the Chapare and Cochabamba via this 
alternative would have been more expensive than via Boute 4. 

In 19'03, Bolivia obtained a $9 million loan from BID to finance colcniza
iii thCtro ,al owlands In the arocess of approvin! the ioap, detailedaswre foraodo ara, to e openeaby rojects i anu, iThe Iand 

was examined and found of hi h quality. SoiLs studios of the Chapare area to
be served ny the project indicate that about 40% is first class agricultural 
land, and about 45% requires minor drainage work to afford excellent growing 
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conditions. Additional surveying is 
in progress. 
 Social overhead facilities
 
are being planned. The Bolivian government is also developing a program of
 
agricultural credit and extension.
 

USAID/B is 
aware of the increase in maintenance costs which the Projects

imply. However, assuming that the 
recent growth rate of the Bolivian economy

continues, the increasing burden of maintenance can be assumed without great

stress. Moreover, following a recent 
survey of the Bolivian tax-system by
experts of the U.S. Internal Revenue Service, USAID/B has agreed with the

GOB to provide a team of tax experts for a minimum of two years 
to study means
of improvJ ig Bolivia's tax-system. Further, USAID/B is helping to 
reorganize

the various road-maintenance organizations 
into a single, effiicien t, centralized
institution. 
The U.S. Bureau of Public Roads will assist in the reorganization.
 

The Mission believes that no competing use for the funds neded would be
nearly as productive 
as these combined Projects. A USAID special project

committee, selected to study all of the technical and econoric aspects of

Projects I and 4, has concluded that these Projects represent the optimum

use that can be made of DL funds available to Bolivia at this time.
 

This opinion is partially founded on 
historical knowledge. No nation
has developed without cutting transport costs. 
 In Bolivia the lack of adequate

transport facilities is 
a major barrier to economic growth. More broadly,

it is indisputable that the Chapare and other tropical lowlands in Bolivia are
 areas where vast potential wealth will not materialize until cheap access 
is
 
provided.
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C. BORROWER 

The j.O.B., through the Ministry of Economy, has requested a loan
 
of $33.2 million to finance Roads 1 and 4. The request is very much in
 
line with the GOB and the USAID's efforts to develop an adequate trans
portation system to accelerate thp e'c!rmnc, socie! nd political 
development of the nation. While the USAID believes that the GOB has 
the necessary administrative an( technical capability to properly manage 
a road construction project of this order, it will be required that expert
contractual services from the United States be retained on its behalf to 
supervise the construction. 
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Pursuant to Task Order N0 4 issued to TAMS by the Government on Nov
ember 7, 1962, TAMS studied various routes for Project 4 and recommended 
to the Government the most feasible route. 
 Upon approval of the recommend,

ed ro-itc by the Government, TAMS, under the 
same Task Order, made detailed 
studies of the 
route and prepared an economic and technical feasibility
report. The following titled reports were submitted by TAMSO in this con
nection on the dates indicated:
 

"Route selection and Preliminary Economic appraisal, 
Project N04, Highway from Cochabamba to Chipiriri
(Puerto Patifio)" -- August 30, 1963 

"Proposed Highway; Cochabamba to Villa Tunari and 
Isiboro River" -- January 29, 1964 

From an engineering and construction standpoint, both Projects 1 and
4 are feasible. Project 1, in the lowlands, 
 presents no engineering or 
construction problems except during the rainy season from 
lovember to
 
March, when construction will be considerably hampered, particularly in

earthwork operations which probably will have to be shut down. 
Project 4

has this difficulty only at its lower end in the Chapare.
 

The projects are economically justified. Tangible benefits from con
struction of Project 1, will consist of development benefits from new 
colonization aloag the highway and from linkage 
to navigation on the
 
Ichilo-Mamord River system. Project 4 will bring both development and 
road-user costs benefits.
 

The cost of Project 1 is estimated at $6.5 million while annual

capital recovery cost is $412,000, at '6':% interest. The annual average

cost of maintenance over 50-yr. life is estimated at $81,000. 
The annual
 
capital recovery cost of colonization associated with Project 1 is estimated at $79,000. Therefore, the total annual cost for the combined
 
highway and colonization would be $572,000. 
 The total tangible benefits
 
for the years 1972 and 1987 have been estinated at $2.2 million and $6.2
 
million, respectively. Therefore, the benefit-cost ratios for 1972 and
 
1987 would be 3.8 and 10.8, respectively. 

The cost of Project 4 is estimated at $26.9 million, for which, at
6 interest, the annual capital recovery cost is $1,737,000 until 1980,

at which time it is estimated that $1.5 million will have to be expended

to strengthen the asphalt pavement. 
The annual capital recovery cost
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would therefore increase to $1,858,000 after 1980. The annual average

cost of maintenance over costs 
on the current route is estimated at $41,000,
 
based on an estimated cost per kilometer of $935. 
 The annual capital 
recovery cost of the colonization associated with Project 4 is estimated
 
at $75,000. Therefore, thc total arinual cost for the cobinined highvay

and colonization projects would be $1,843,000 prior to 
I'j930 and $1,974,000

thereafter. 
Total tangible benefits are estimated at $3.75 million 
arnd $10.51 million for 1973 and 1988 respectively. Therefore, the benefit
cost ratios for 197? and 1988 would be 2.0 and 5.3, respectively. 

Concerning the reasonableness of the cost estimates, the unit
 
prices shown in Annex III are estimated costs of lubor, materials and
 
equipment, plus a percentage for contractor's overhead and profit. In
 
develorment unit prices 
 it was assumed that equipment amortization will 
be charged to this project on-y to the extent that the normal useful life
 
of the equipment is expended, hence these low amortization charges are 
contingent upon combining Project I and Project 4 in to 
a single con
struction contract, which would practically amortize the principal items
 
of equipment, due to the fact that equipment will be switched between
 
projects to make best use of the difference in rainfall condition between
 
the two project areas. Were either project constructed under a separate

contract, unit prices would probably be somewhat hiaher than those
 
estimated, reflecting the additional amortization charges on the
 
unexpended value of the equipment.
 

Escalation will be handled by including ing the specifications

the clause used in Projects 3 and 7 as follows:
 

"If costs to the contractor should be increased because
 
official action of the Government of the Republic of Bolivia in the
 
exercise of its constituted authority, subsequent to execution of the
 
contract, the Ministry will entertain a claim by the contractor for
 
additional compensation, provided:
 

(a) 
The basis of the claim involves no other elements of cost
 
except legal and unavoidable increases in the following:
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1. Labor rates or legally required fringe benefits of the
 
contractor's Bolivian employees, where such increases
 
are granted pursuant to Government action raising the
 
minimum wage of Bolivian workers.
 

2. The price of' ceriient manufactured and purchased in Bolivia 
where such increases in rice result from specific action 
of the Government. 

3. The prices of fuels and lubricants manufactured and pur
chased in Bolivia, where such increases in price result
 
from specific action of th2 Goveri,i Irt".
 

In view of the preceding paragraphs, the proposed project meets all 
technical requirements of Section 611 of the Act for International Devel
opment in 1961.
 

(b) Engineering Plan for Implementation of Project 

The schedule of engineering and construction requires prompt com
pletion of the remaining engineering work, in order to permit construc
tion to begin at the end of the 1964-1965 rainy season. The work that
 
would be entirely or partially entrusted to the consulting engineers in
cludes preparation of bidding plans, specifications, and other documents,

pre-qualification of bidders, preparation of advertisement for bids, 
ana
lysis of bids, award of construction contra-t, and preparation of final
 
construction plans. The work associated with the principal items of pre
paration of bidding plans, specifications and construction plans is out
lined below.
 

(i) Surveys
 

For final design, additional field survey work is needed to supple
ment the field location survey already accomplished. Although the band
 
of surveys performed for this report was widened sufficiently to accom
modate the various alternative alignments made in preliminary design,

additional topographic survey work in a wider band is required for further
 
investigation and study of the best alignment at several river crossings.
Additional topographic surveys would be also made in areas where further
study of minor drainage is considered essential, in several sections where
slide may occur, and at the location of the proposed tunnel on Project 4. 
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(2) Soils an! MAterJals 

AdditionAl b )VJ.i ri'.ld subgr..&e s,-i ..'ecjnnaissaiLce are required to 
complete studies of several possible line Thanges. Also, at most river 
crossings, further borings will be required to develop the final designs. 
All areas of potential or existing slide activities would be examined in 
detail. 

The locations, quantities and quality of sand and gravel for select
 
sub-base course and base course must be determined. Additional testing

of aggregates for bituminous pavement and structural concrete and 
con
crete cylinders is needed to develop suitable specifications.
 

(3) Horizontal Al iint 

Several possible line changes must be studied concerning the most
 
economical location and elimination of slide conditions, after which,
 
if changes are made, horizontal alignment calculations will be altered,
 
curve data assigned and final alignment referenced to points previously

established in the field for final layout. Additional detailed study
 
sould be given to the proposed tunnel at Kin. ?'0.5 of Project 4.
 

(4) Vertical Alignment
 

In the design of the firal vertical alignment, a general review of
 
the grade line established during preliminary design will have to be made,
 
taking into consideration subgrade soil properties, high water levels,
 
bridge vertical clearances, cover over drainage structures, economical
 
earthwork distribution, desirable maximum and minimum grades, and sight 
distances. 
 Profile design work would also be entailed for comparative
 
study of alternative alignments. Vertical curves would be designed to
 
provide sight distances conforming with recommended design standards. 

(5) lr ,",, 

The drain:ge system iwill have to be reviewed in detail, investigat
ing the feasibility of several possible channel changes to 
assure an
 
efficient and economical design. Here small amount of field work will
 
be required.
 

(6) ridges 

It will be necessary to inspect the structure sites to substantiate
 
and supplement information obtained in the preliminary surveys, and to
 
appraise possible alignment changes at several sites. Final structural
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design calculations will have tc be performed, as well as the prepara
tion of detailed construction drawings in final form.
 

(7) Quantities Determination and Cost Estimate
 

Following design of the horizontal and vertical alignmenI,
 
drainage and bridges, quantities of all construction items will be
 
computed and a mass dii.gram plotted for those areas where economic bal
ancing of earthwork can be effected. The analysis of unit prices will. 
be reviewed and with quantities and unit prices a construction cost
 
estimate cam be calculated which will be used as a basis for evaluation
 
of bids.
 

(8) Preparation of Co.-r;ract Plans and Specifications
 

Plans and specifications for issuance with a call for bids will
 
have to be prepared. Plans will consist of a title sheet, typical sec
tions, standard plans for pipe and box culverts, roadway plan and profile

sheets, and preliminary bridge drawings. Final specifications, which
 
would be issued with the bid plans, would consist of the U.S. Bureau of
 
Public Roads' 1961 (!,ition of "Standard Specifications for Construction
 
of Roads and Bridges on Federal Highway Projects", supplemented by

special provisions as rcquired to meet local conditions. Final construc
tion plans will be completed during the bidding and mobilization period.
 

The estimated time for performing the above final engineering work
 
is 11 months as indicated on page 52 of Annex III. Bids will be invited
 
4 months prior to termination of this period.
 

With regard to the procedures for doing construction work, there is
 
little precedent in Bolivia for the extensive program of highway construc
tion now being planned. The most recent major construction project was the
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between Cochabamba and the Chapare "ian es between 2l and 78
 
times" outbound movement of farm products and lumber. In similar
 
fashion, the Project 1 traffic expected to feed into the ProJect 4
 
highway is estimated. The partial flows are then totaled, For
 
example, the ADT (Averaie Daily Traffic) fro: the Yungas of Corani
 
to Villa Tunari is estimated at 390 in 1975, as cpposed to 65
 
in 1965. 

TABLE I 

PROJECT 4, CU NJ ATIV," DISTAIJ3UTION O1 ADT + C.IOI.ENTS IN 19713 AD 

TYT'AL ADT IIN 1933 A1D i919 fY,3' 

TOTAL S 

Cochabamba-Sacaba 350 1015 1127 1350 1f50 2,<00 

Sacaba-Aguirre 85 245 557 560 71 0 1120 

.Tiraque-Aguirre 5 15. 25 50 70 100 

Aguirre-Colomi 
 85 250 370 620 850 1190 

Colomi-Yungas of Corani 
 70 205 325 580 790 1110 

Y. of Corani-Villa Tunari 65 190 295 550 750 1050
 

VoTunari-Isiboro River 
 - .. na 70 100 140 

Average ADT Coohabamba-V.Tunari 96 

I) Ilpothotoaal Distribution in 1963. 
2) Increased by projected normal and generated traffic between Cocha

banba and Villa 'mari, 
3) Increased by Estimated development traffic.,.
4 Increased by Project 1 traffic using Project 4 road, 
5 Total ADT in 1983. 
6) Total IJ)T in 1908. 
+ Avrrag;e Daily Traffic 
o Totals rounded do'bm to nearest zero. 

A 

User savings will be siibstantial. The ,ecreazo of 16 Km. in road 
leng~h frcmn Cochabamba to Villa Tunari, the hi.gher ng speedc , therun 
paved surface, the elimination of over two thouiaiid cui'ves, as aell 
as of-long seCen:.s of -,ad at high elevations ai.'o expected to result in 
avera,-r. s-avings in vehiule operating costs bc't;ecn Cochabavba ald Ville. 
Tunari of about 5 cents per kilometer for light vehicles, 11 cents for
ncdiwn vehicles and noaxly 30 cents for .heavy vehicle ., Given thc expected 
deroea,:e in user costs n.uid expected tralfic fLows, the now highway
between Cochabamba and Villa Tunari as tell as the conue6tion bet;ocen 
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Agatirre and the Cochabamiba, Santa CrU'- high-,way sn*AL" Tiraque - of veryminor weight in the caloulation -. wovd result in annual savi.n4;s in 
user operating costs of ) 3, million in 1975 increasing to 0"7,7
 
million in 1900.,_[
 

2o Devolop! ent Denofitc 

The other element in 'IA1S' "taigible benefit" calculation is
"develcpment benefits", In caloulating7 tis ir i.ero, averaie gross
farm income is estimated and costs of labor, cripi tal. 
 and mar!.,oting
subtracted, The fiurenet arrived at is - 200 per-fawn in 1973, 
cud10W, .3per570capitaP0.0 farn in 1970, after ten years. (11ote: 'lis impliesincomes but calcu lation ba,,3edthin in solely On 
PEaxketcd output and does not ;ncludo coniue;odproduce on the farm).

Total coloiiization 
benefit.s wore calculated by ,riIV]tip1.yin his,

not fi',ue timno the 2,500 estimoated familie. (3 700,000 in 1973

and ., 1,420,000 107I), t!iis Tl
in In 'nakirg estirmto, irapiicitly
assumed thlx; labor trawsferred to the Chapare biings ,ith i
decreato in 

a 
output equal in value to thiat of h1bou producod'iid


consumed' goodi., Thin aosiTptioi consr, .Iry;inal
is ve, 1ive , labor 
on the Altiplano and nesociated valleys is not ,roductive; labor is.:dereri-i loynd in z J.ocultture, ,ini-v" and else:hore, TAlS' aslined 
coOnstant ;rrlcet. pricec in thi calculation. it should be pointed out
that, at thiE sta,,e in its develo mont, increasing incomes in the non
a ;wicultural sectorn; bringshould - ai incrcaned delnnnd for' food. iience 
a rapid rate oi developmeit clsewhere in Polivia moight be accompanied
by increased agricultural. pvices to the farriae., 

If, however, the price nf Chapaxe produco should dec,"eas-, this

would nsot im Iy decreased nionotary benefits to Dolivia, Those

purchasing Chapare produce 
 would receive an increaso in the value
of their ,ioney income in the amount of the pricc., reduction times the
puantity purchased The monetpry benefits Chapare farmers lose
would be) passed on in increased income to the .st of *', c'abnunity. 

Th; "estimated total tvi~ible benefits" a'o J 5.9750,000 in 1973,
5,730,000 in 19'10, and .i 7,590,000 in 19133. 

53 Evaluation (,f the Benefit Ca;ZL,,!vton 

It is desirable to note that the estimated incolo .' 
- the basic element in the benefit ,.'alculation - is baso:J sr) crrent
prices received by Chapaxe ficmers. As TAS prtt "noit, -,lc.i'cO
iu iade for the favorable ,narkottAng elf,-ct from rodhcedi vehij c]e
operatir,, costs over the improved highway to Cochr, a ", (Ap ond.Lx

iv;) Tin other w,.ords, althoug-h thea redujction in ll:ottii
costs implies some increase in produce prices at the a ndd,
hence higher farni incomes, TAIlS assumed that th entii'e cavin s 



wvould vocrue to vehicle oporato's, 0eeilssto say, this simlifics
 
the benefit calculation and is probably suporior to alternative ap
proaches
 

A' concerns sottlo-nn'n 2j500 faniliou 'vinG iA over a ton
 
year priod is ,robubly cooservative, irior to tho revoi-t ion 
 of
 
1952, i t 'was monre difficoi.t to irate thati todey, as much of the
 
land in the Oriente was hold by a few vocaltlhy ft-mi iles orpocod to
 
colonization. With the revolution, thino ,luation chvo.n:cd ,tnd today
migration in fan eas' , ."or :ample;, after the rowA iro', La [az
 
to Carnavi was cryrpiltod in 1959, it in cOtJi:atcd tha abot 15
 
thoucLnd Foople 
 moved isnto 'ho C rma"i x'oion in foiu" 'ecn'o, This 
colonization was larLoly n:ntnus, 0,.. unm:crviscd Similarly 
in 1961, the estimated r:u;:bdr of farilies in tho (;ha'uQ was 20
 
thousand. Nearly all of tcse are Crom Cociabr% yl2e.y where 
 the

man-.land ratio is extrcn:nl' iUh. It .in cauirvtd thaU abont three
quarters of theso settor; -!vrived ) i.-ya ,..;' CTh~n_}1lo 
althourh the road they :.iovcd in on =s _i.:ud :an .97, Those
 
experiences Guggest hih foturu opIataoao. colonation rates,
 

Both the projectod I'ac Ar uLttle,<n 
 an ou' put or family arc, 
fundariental in estimating -onfi;o Ixm i'ojeot, 1 aud i. Estimated 
8hipionts out of the Chapur:- dpo npniie.,n t,,r, voa'iables. TKliS 
estimates tho 'alue of _,,zgtanim pales in hMe Mt:,n ycar of colo
nization as . o' 

io'w likely is this 2rono].s? in to K-ona s" 


3(00 and An t,. nth of coln izaion-as ; 9c,' 
ou rK of the Santa
 

Cruz area, sponsored LryM CI'2 (.po h 
 Pir'vi'a r, lQomenho)

in .954, tho avcrago vah:,- oi .u::u ocev ; 56
famil.y w',o-,o In
 
1960, ior the iaytu set n... of M K.rcd in. 1)57', nnd
 
cona.intinvf of 165 £Milian in 
.961, ,'.tl o,;,t f =mly in
 
19)60 -'s ' 197,, In bot'iof s cMasks in A'.or l.", the
 
avera . size of the f,,il:a.ns §.3 parr j:, . ,i.."hn allotted
 
hand per far.ily was ot c,".' ivated. .Ac,: . U-,r ,-tput rer family

aho id increase 'intT.san ;...duo to icv.:,,-d i:- ,, ,v, lbl, per

famiy md hence More ,nv brought into .,roduot., The
 
Okinawn Colony in the jaja. Ci, .-oa, .. oun.:d in ['' ,- ,..I -245
 
families in 1961, had a, av,'ai, TarkodU'('. ]:"output At 1,195
 
in 1960. ere averaLe fa.il 
 size in 1961 in'a 6 jerso c, These
 
comparisons ioiply that t: stima, . ( 'ic, no.UN,l.r'n out

c';crcm auput in the Ciiapre are r. arc:.'C( ,ot optimin'tic. 

Thu uet annual ii, a ;us family of . b in the ben:ti yaur of
forming is low; if we ." .' in ' , ily, leso tha .n3 350 per 
capita. One reanon .for ti, l.ax otim:xte .; 11 1: .. ci':zion fJr'oZ 
their benefit calculation of 00 inco "i:U,;:wit Loter intoCcc=s 

the na'ket process: hoqc .-,lucod a..d %o,:,- c,,ns:ad :dhc r cloth
ing, sunK above all food, it 1, a"-Lb , ::in 5hsh7lte and 
probabl,f the clothinU produce by colonists (iC r:; ; is ei' = by
diminihed production a.' t,- goods elo:.,hcre. n:ovhenr, due to 
su: plur labor on lad in B'oIv'.i.s ttcc ed r...reas, it A probable 



that with increased colonization, there is no concomitant decre: se
 
in agricultural output.
 

Subst-.itial addftional benefits would be realisod from connecting 
the proposod ioutes to Projocts 3 and 7 (roads now being built nooth.;ost 
of Santa Cruz, which will open new lands to cultivation)* through an 
inexpensive additional 55 ic.o link. This would irovide a direct route 
between .:ontero (a tov:m 75 k ; north of' Santa Cruz) and Cochabamba and 
would substantially increase the benefits of Crojocts .4and 1. Tr-ffic 
from Projects 3 and ',would find the Cha,larve route to Cochabamba about 
300 kc. shorter than the route thruugh Santa Cruz, It would also cut 
the dislanoe from the Chapaxe -o Santa Cruz by about 400 Ion, 
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c. 	Costs of Project 4
 

1. 	Costs and Benefit Cost Ratios
 

The cost of Project 4 is estimated at $26.9 million. This exuludes
 
colonization investments of about $2.2 million. TAMS estimate that in 1980,
 
$1.5 million would be needed to improve the pavement where the highway is
 
heavily travelled. They assume a fifty year life of both the highway and
 
the colonies. They then calculate what annual payments would be needed to
 
amortize the entire investment of $29.1 million, plus the additional $1.5
 
million planned for 1980. Maintenance costs in excess of these needed on
 
the existing route are estimated at $41,000 per year.
 

The 	results:
 

Total annual cost for the combined highway and colonization
 
project thus would be $1,737,000 prior to 1980 and $1,858,000
 
thereafter.
 

The 	resulting benefit cost ratios:
 

TABLE 2
 

6% Return
 

Year 	 C/B Ratio
 

1973 2.0
 
1978 3.1
 
1983 3.8
 
1988 5.3
 

Needless to say. both road and colonies can be expected to have
 
lives exceeding 50 years.
 

2. 	Possible Cost Reductions Through Lowering
 
Design Standards
 

Certain questions come to the fore. Why pave 165 kilometers of Project
 
4? In their preliminary study of August 1963, TAMS estimated the costs of
 
the "bituminous surface treatment" as $1,036,538. Studies of user costs of
 
the past have shown that paving of' roads bring user-benefits, which increase
 
with traffic density. Were a benefit-cost ratio computed for the asphalting
 
costs al)ne the ratio would be higher than for the project as a whole. (See
 
Wilfred Owen, Automotive Transportation, Brookings, l 'i9 and Appendix I.)
 

At the request of the Mission TAMS considered cutting co6ts through decreasing the average radius of curvature, i.e., making the curves along the
 

mountains sharper. The savings in construction costs were calculated at
 
nearly a million dollars, but the road became 4 km longer. The resvlting
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benefit-cost ratios showed that the suggestion was completely undesirable.
 

At the request of the MissJon's englnerrs, Increasing grades to 9% war, 
considered In three places between Cochobamba end Villa Tunari. These would 
shorten the road 5 km. end reduce construction costs about $1 millJon. (The 
5 km, decrease would be In add5tion to the 16 kM. dIfference in ,length between 
Foutn, 1; and the current one-lone high ay.) This change will probably be In
corprated into TAWS' final desIgn. However, no reduction in estimated total 
coss.e has been made, es i.t Is believed that TAMS may have understated the 
costB of dealing with elide-terrain by about an equal amount. 

3. Possible Cost Reductions Trough
 
Alternative Routes 

Two alternatives to Project 4 were considered., one was a route from 
Cochabamba cast via the present Cochabambo-Santa Cruz highUway for 116 km. to 
Montepuncu; the alternative vould tben move north through a wountain pass Ond 
continue for 136 km. to cofrcct with Project l The costs of thJ alternative 
mi.ght have been below that of the proposed route from Cochabvbu to Villa 
Taniari. Howevcr, there would have been considcroble Incrcaccs In distancs 
from Cochabamba to the Chapare via this Montepuncu alternative. For example, 
the distance from Villa Tunarl to Cochabvrmba v'a the 1roject 4 route vould be 
163 lm., vie thc Montepuncu alternative it vould be 318 in. As about 90 per 
cent of Chap.re produce Is expected to go to or thr'ough Cochabaniba, the alter
native imp!iAed ;i'eat.y reduced bcnefits, far more than those offset by any 
probable reduction In costa. The estimated annual ruduction in bcnef.to if the 
ontepuncu alternative .:re built Js 1.3 mllion dollbrs In 1973 end 3.5 milllo 

dollars in 1938. These esti.rrotea are based on the asiumrtions cdc 'by Tils as 
concerns colonization and traffic flows in calculating thir-d benpcf'to for 
Project 4. Moreover, assuning construction of the alternative, because Foute 4 
would be the cheaper node of -'pTJngproduce from the Chpare, at some future 
date when traffic-density Justifiad it, Project 4 would probably be built and
 

the Montepuncu route abandoned. The altexiatve was dropped. 

A second alternative to the costly mountainous port of Project 4 was to 
build Project 1, plus the Puerto PtJfio-Villa TunarJ leg of Projec'ut 4; then 
connect thesc roads to Project 3 (a road being built north.;cst of and Con-

Cruz with a Villerroelnceting with Santa Cruz), and Santa leg from Puerto 
to Puerto Grother. Colonization could then proceed and the produce and 
purchases of thie new area could move Into end out of Santa Cruz. 

However, most population and income i.i Bolivia are In and about the region 
Cochababa-Oruro-Le Paz. Hance, the produce of the Ch-pare, and much of the 
purchases of those in the Chapare, would have to move through Santa Cruz into 
and beyond Cochabamba. This view Is supported by the following TA!S stutcn:ent 
concerning current traffic from the Chapare proceeding to poJntosouth and coast 
of Aguirre vJa the Tiraque-Aguirre road end connecting wi.t4 the Cochabamba-
Santa Cruz hJghway: 

Traffic on the existing road between 5:raque nnd Aguirre probably 
amounts to one or two vehicles per day during the dry season, and 
none at other times.
 

http:bcnef.to
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Th~f; J~s on, or two vehlclcos dOily Ju the dry rncos-on onily, altbouth 
TAYS n,;ter3 cni . L!i of' 70 oli thcecrrn Agairre-Vlil m-'One lonO 

roed. Therec and other considerotiono Icad T)J,'G to ectiote- t ')3 pz 
ccnt of' thc! trafI>~c on tne 1lrojcci; 4. 1I13nPu 'tMoir roodi, w~i3. 
proceed Q~ Coclo by. Even stri'ngcr Maheica for tho Y.ev that moct 
Chrvr p~roduce w~ould Kove. into or buc'1md Cwhily ' IJs the current 
nlovcrr znt oi' p:oduca out of Cho Sajnta C:'u2 arcs:. Fromi Lvcaab'cr 1961 to 
Shptcob21 ?%2, 3.6 thous:n1 vahi cle lo~ft &jnta Cruz carryIns cithar 
foo,&:.rocdu-ts cz0 rny noyjan~]; of thesec 7.6 "housend hOd no dcstinr ' 1 

c i t'o10,1: Pz (1.5), C~ur'o (.3) Qr Cocha~bON OAK, AV..).,(lndix 

li!ce 1 tlne Cpiiz.-u OPC v o So! ;:j Gru::. r;ctf the o)tlup' 
;~o~hr~t Pmoova to or-tbrouoh Cocbobbi. Me7hcoML pcr z:tr1 c ton pcr 

kz:ijlon.Ctcr (T/hnJ) on thn 500 Rn. Cchabnnhu~-Snntw ruzri' hi nhwny ire given 
Oc US $.02 In Mh P£bn Manuc'v i Q- IT 10 Uv IT t Me'. or total 
cost~ liu(J. ',hiciC0514, COVC2 pc. QW, :Z0 bu o u ofC Pu thiv). 

Etima~te the di stoneo 'rcm~ A"" Ohyrc to Onato M on vvea ?00Cus 
kmu,, 011d p nsi;c the same frilYra,te~ of 00 pr T/;Am inim~ovinrg to Ornto 
Cruzi" Toe totci. costs;, the~n of moving o~ to K produce from the rrr 
to Cj..haboN vrin Sant I. 1. '.Wy A-1rii,5 s Q To Pio ive 
the c'ost of mving. r 11 a~ 61'i' i .J* C~ ~~ '1l~ 
rccd es 0.043. Add M~rother 50 no. tki: rxrclye ROG=Q0u' frnwi MOO th'. 

Chpr toVil Tuci... Miriv cot per TI ct :,. ov)'. thov 5C Amr 

Thun toto 1 ac2 of=0 r r otri c toui o t of the Chnqr to- aoc'hs>m 
on the (U curint hihin ccmor tc 1150 TOh' rotQ Or Santa C"uA cort

$ 16. T.fhre cniculsrt~in; c.asgrr'c~ the covW. of non, prod3uc: M~ 0of 
the Chapur-:. J'61~J1y ta di Ii:crnce An-doatsi. bcounn Wi bo rotc:! i sto 
grentu.r tbnn'* )4*50 por toni. hanco, ct tis: :Lg;, from the u:'cr-bcricfi to'r 


pervmectiv , connecthing The CThcpora With Sajnlue Cru~z wo':1d be renssico~e. 

In M~~i t. n, coJlorn zIg thu Chaparc lfi( On, T:'u i''> rali' unjoc
ol rabl. A~ rvp of the excess; farm. popul1.-t:iou inz :.J.~i ';:ouA sh':! zvy 
concnnitrotionsj In the Alt-plnnro from H~ke Ti tcu to Morro Pod in onci Ehout, 
Cochabsrib. i{encQ, opening the Chnprre vic Santo Crus w~ouldi br~nrit tle 
odfvantn go. The overwheri~n0 mjority of coinnints movinq into the Chcpe re 
would find 1he current oneo-lone route the cheOper one. 
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d. tcnefitc and C:'-ts of Project 1 

1I Bcnefits 

In calculating cxpcctcd traffic on this gravel road,. two componcnts are 

relevant, Aa the current road io a mute trail, prcscnt traffic ia insignificant; 

The number of familia aanU1m'Cd settiing along the highway ia 2 500. TAMS 

estimated average farm incomc ill Project I is slightily 'o ;h1n tLat of Pro

ject 4, by aaluming tiat. agricultural pricc' in the proj. ct area would be 

slight].y 1e3s than those now prcvailing in the Chaparc, because of addilionaR 

transportation costu due to greater dictance from farm) to na rkc. xin the tcnth 

colonization year averago net farm-ncone is !timae',tc,at -510 and conse

quently total colonization benefits are esLinaLcd at 1,Z75. 000.. , 

Over the fil'st twenty ycrs of the project the majority of ctimated bcne

fits isderived from tran3hi.:mcnto of river trafgic ait Pucro '1u,,arroeI for 

chipmcnt to Cochabamba. Mozt of thcre benefits conrtil;t of inr,:rcased income 

of cattle-raicrs: For .nay.e, in 1977 the p;.ojcc&cd incrcr::. -.W. in net in-

CoeTIC in the Mamor- Bai; due Lo ;:1e road are 103, 000, 0: 'heCGC,. 

$2, 070, 000 w,ill bc duc to tchipmcnt3 of cattle,, the remaindCr d. to lunber. 

chip,

ments for L)77 at 230, 000 hcad, This ic baf;ccd u on projectioi"; c, cattle 

outnut in .LVia5 TenTIenflYei" Econmnic JVO7Felo .t Pan, I952-'i. Accord

in- to Sr. Percival Buno of Lhn 1"A0, this nu;.ib.Jr rC1 CiitfJ (, " 

fractio,. of the potential for catie e,,,elorment in theici givcua t.quZLZ 
acceso to markets. TA.Jt3 zscaumed that but 75 .CT 

Ln reachinig thit; Q ,070, 000 'igur.,, TAM6 projectcd C'c 

,:;'cntof the p: o:.

jection for 1971 would bc rcaldioced in 1971' and that 01,,u.) ;Iwount s.r,4ccteO 
Xfr 1971 -,oudnot be atta,.ncd -ntil 1977. Accoriru3 to TA",.MS, c ..... 

of m.ovinz cattl. via the rivEr and fhUC cnueztii' highnri y system ,.:; ,d mean 
t' 'the rrmcer, profits , rould be mar'ediy ir miroved by cliirA..at.cn of otrooo 

of the curi'cnt avcrage wastago of 47 percent of the wc:;,it n.d by ma:r,:ned 

efficiencies resulting f'oin' much larger vo).u,-e; it is ca:rarvai-vcl, c;tir::ed 

that his net incor c per head of cattle woud bc tcra dol.lai:;, ,hiu;in, on tlhe hoof 

via the oxipcrior rivcr and; hihaVoute-," KLence-:ehave...
the 'jgure , .($10s, . 00,. 000. TAMY that 10 percci;: oAe;"10000- or a~svune 

cattle would be shipped to the Cochabarnba-Chapare road via Puerto S &Fair;ni-

CiG0o,, a r-ma).A pork no,;' functioning in tli C1aparc' ,i clt ocifiln fi.oni 

!;,Z, 300, 000 to.., 070, 000. Mn all probabil.ity this figure of "10 e ha 

crea ed i-ncor, is far oo since 4? percent of ".heCighI oI CatIcc cC ow1, 
uv..is currentb d1is.ipatcd in m,.ving to markcto {NJotel currently rMcat is 

in from the Bcni to ia Pa..a-1the Altip*an '), TAIM,S covJi& .r3 r0o yr cai.' 

and lumber shipments in 1hei.r calculations of bercfits fr' m 0in, tO nav 

gation, " Undoub~ed2 7 outhr productu.. will move up tho a,,Lmorc 4o ucrto 

ncntion the posibility of producto moving from Cochabazi".b)aVillarrocl not to 

via Puerto Villarrooi to pointo north,
 

http:cliirA..at
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A problem is the allocation of the transhipment, benefits of river traffic 
at Puerto Villarroel. Most of this traffic rill travel the full route to Cocha-
Bamba. Hence 
it can be argued that part of such benefits should be allocated
 
to Projet . TAMS ascribe the benefits enti: el t: P-, . , TV " id ,D.
 
procedure woulo be tc calro] ate bene'its for Froject 
 L and I iined, sin-e 
the full benefits from Project I presume the existence 'r) ,jPtr h IHowever 
in lieu rf"Project ;, Project, I ..,uld still connct wih he-'Urr-rnt rough road 
at Villa 'unari and presumably b:th colonization an-1 tranship!,-nt benefits
 
would sili exist 
at, least in the amounts TAM2 .alculal-,; ]or these calculations 
are .'onserv---ive. Consequently we let TA4S benefit calc.lations for Project 1 
stand.
 

TABLE 3 
Es'inmated Total Annual Tangible Beefits ol Projet 1
 

(Thousands of Dollars) 

Benefits From Total 
Benefcts from Linkage to Tangible 

Year Colonization Navigation Benefits
 

1972 620 1,580 2,200
 
1977 1,280 2,110 3,390
 
1982 1,720 2,750 h,470
 
1987 2,6c0o 3,600 6,200
 

"Intangible benefits such as the stimulation to production of new products 
which the reduction in transport cost makes possible do not enter into the 
benefits calculation. Nor are reductions in ccst of the current mule traffic 
considereI. 

2. Costs and Benefit-Cost Ratios
 

The ighway is estimated at total cost o! $607,0,)00. :lolonization costs 
for Project 1, largely financed by a loan from the B!D for the entire Chapare:'egion, a-e estimated at about half of the total loan or some $24 million. 

Anrual maintenance costs are estimated at $81,000, "including extraordinary 
maintenan-e costs of periodic replenishment of the gravcl in the tbase course. 

Trota. annual cost for the combined highway and colonization projects 
thus would be $572,000 considering on interest rate of' 64o as yielding 
an equitable return on thehighway investment. 
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The benefit cost ratios which result from these data are, assuming
 
road funds at 6%, 3.8 in 1912, increasing to 10.8 in 1987.
 

e. Agricultural Potential of the Area to be Served by the Highways
 

The acea which would be served by these highways has the greatest 
agricultural potential of any area studied -to date by the soild section of 
the Interamerican Agricultural Service. Soil studies of tho area to be 
served by he project indicate that about hu'jo is l'irst !lass agricultural 
land and about 45% requires minor drainage work to afford excellent growing 
conditions. Additional surveying is in progress.
 

An experiment station has been established in the area to conduct
 
trials and to distribute improved seeds and plants. Early results show
 
excellent potential for bananas, cocoa, rice, citrus fruits and hard
 
fibers such as kenaf and jute. Private plantings of rubber are giving
 
excellent results.
 

f. T!e Economic Problems of Maintenance 

TAMS suggest that maintenance of the Project 1 anu 4 highways be
 
carried out by Servicio Nacional de Caminos, and estimate that the Servicio
 
will need $626,000 in additonal equipment to do so adequately. TAMS
 
estimate annual maintenance costs for the two projects as follows:
 

TABLE 4
 

Project 4 Project 1 Totals
 

Local Currency $ 132,000 $ 50,685 $ 183,485
 
US$'for Equipment
 

and Material 175,300 29,915 205,215
 

TOTALS $ 308,100 $ 80,600 $ 388,70O
 

In the past efficient road maintenance has been hindered by the con
fusion resulting from a large number of separate organizations in this 
field. Furthermore, the total amount of money provided by the government 
for maintenance has been inadequate. If the present road is to be main
tained the-;e defects must be corrected. USAID/B has encouraged the GOB 
to centralize the administration of road maintenance and under a recent 
decree the Servicio Nacional de Caminos (SNC) was given exclusive juris
diction. To further strengthen SNC a team of experts from the U.S. Bureau 
of Public Poads has been arranged for. They will come to Bolivia this year 
for a two-year stay as advisors to SNC. 
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The financial problem of adequate road maintenance io a part of the
general fiscal problem., of the Bolivian Go-ernment. 
more
 

It nugt raise revenuessharply in the neXt fevv years thr.u!,h better administration and a rufor-m ofthe tax structure. USAIiD/D with the cnthusiastic cooperation of the Ministerof Finance has -rranced for t'Lx advitiors from the UT ., hieinal Rcvenbc
Service, 
 Thcy will bc work ing in the Ministry of F,-arws for the nxtyearn. Two othor groupo oC tax e-pcrls from privatc Anmrerican col,6ultingfirmn will be brought to Bolivia during the latter part of 1964 to dca! with
other aepects :of the revenue oystcm, 

Given the projected increaec in national incorne i Bo, ivia during thencxt few yeare, the fiscal problem should not be intrac;!blu. .%Lwould bewiae, hoviever, in the case of thecse projecto Vo have a-. a condition precedentof thr, .an the GOBa commitment to spcnd a atated minimurn amount per
kilomctcr on the maintenance of thcse roads. 



1V0 BAME Or- P~nQ1T, 

Tho notl annual balxnrco of' paymontV ovv(a3at a rc--ult of' tber 
projcoto ri.11 bo, by onnorvntivo as,1irmto) 1^2 to 23million ton ycara
after corpltim, Of' thin 2 million vill be in im~port. z'cp-,coacnt (in-, 
o3.uding P'L / 'O' cornoditica) and from j.0,,5 maillion to 0~~ vill.ho in
arcacd a-ot At a more di~s-Lrit date, cay 20 youra, t1L,:e navines 
may bo veveral timco jrcater., 

--n a volioc, the primary Imapact of' the propoase ' hif!'.ay will ho in 
inorczsIng and ohcapcning the nn'pp1y of food foi' dcuc;ic conruiiption. 
±t 'v.iJJ tlmn aid in door'2ano:ng BoJliviao docwicccnco o7) Vl)port, d foodo, 
In 1961, tho latea-t ycar for vlhich comploto 1x),,yo'U't I ~ro -ro a-,iailnble,
Tood and bcvcxago iniportn eountcd to ilo ~ ~ I"o h oa 
vaJx.o of' t1mporto. The con-tiln r importance o' thrnfod ±~nr~~and 
moro ZDpcoif'icallb of agrioultural producto, inf 0iowa by the following 
tablc: 

E)31j .T TMA Y 1,-TTj'1EO r6 

(Aanual ratuGo in milliona of' colltiro) 

;,Ica+. and 170imal Produxcts 1,6 
Milk and 11il1c Prcducta " 
reohl VogctGob r.03 

Urt 0,2) 
Cof'foor TCA 4~/~ 
Cor calsi 2.o0 
FlIour 9,2 

Sugcar 

TOT A L 21,6 

Givcia a rato of' Crowth of popll-'AAn r~f ci'ovnd 2,' , por. yo~ tho 
ciomand for imported f'oocdtuCf'as vil1 pr~obably aluoadily' inoreaeo in -6ho 

Luur, if' now producing oi'cao vo not oponacd up end If' oot-4 art) not 
sig'ntIicantly roduood on the transport of' rrcultur'al prodcktLs a-o-m 
the 114amorb, Baoin0 

It in a~tii- atcd that the arricultural arcolao nlong tho pu'o-ponod high.
iay and tho rivorn wi-rth whIch thoy conncot will1 annually prbdiioo the 
foJllow,,ing foodotuff's ton yoars ofte'r completion of tho hightiays: 

http:hif!'.ay
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(Pricer; at Fra-ma 31963) 

flice $837r500
 
957,9500 

Corn 117.15O0 
Foanutc17f,0 
Yucca 4.57v500 
TLive-itock and Poul~try v47j50 
COMO )'I3O.A 0O 
Ci~trus 51,0 
Avocado 6'20?OCO 

T 0 T A L. f,)6 6i4 t500 

A1. lcaat $2 iimoi worth of' thiooo productn arn o~thorl directly import
roplaciing or. clooo EubEtitut-o~ IfOr inporte-,d I'ocdotuffa. 

With thG proponc2hd ,~ bat -withaout othel, -r-jor chnn[,co i nrB . 
lli~ tr)ncpori; ry,3tez-p a ni1 imi of' hal~f a ~iJ~ndoll1a..i- wol-'011. 
'thG trpOxta) fVit';, Ca!' I)Q w cxc brbd cafch vear. Obviouisl~y t 
proportionni aro ",ibjoc-t to chr~z~ro ar, rclatuU.vo rios changCa ,:, 
eJaip..'.*O, with good export 'pcr~i1.billtioD tho bania ottput c.)n b 

rapidl.y; if prooecriing and Tc2io rC('.d paiutIw-en 
1tvzo tock prodialoton cin b'_ o- d 

Tho mrkot arc~v fOr TDo2ivian tropioe~l fralto v4)1 ho in tep3":; 

Argcatinr nid Urugu,;y irnd poooibly in Ohu-Io, Tho rioot important L. 
-'an tho ncar futoxo iz tim o~ Argoatinna the provincooa"m:~ of S-'--, 
CLIdoba, Xi Juan, Tuovi,4n, and Mcndozn - with toluxl Population rt' 
thani 4 Ini2lion; -.4o. , bout that of Bolivia. T Ins p nc~ thn 
Brazi.Uan co-mpotition in at a ~~ot.o~ ~&mac~S±ntt 
of bcnnnas J-.omi tho Clinpanre havc abzcady boon nald &II.good priceo in 
Salta and COrdob,-, Buyero. havo bowon: howevor, l,.tn to dopend on 
thio - ourc of cupply n0' long au 16raonoporti diI'ftoultiej and low 1coval. 
of producitlon make dolivoriori unce2'tain0, 

fAcac'r to the w;orl~d izarko6 for vice, banruvin , ano citra:;conocnLcz~a 
toll io3 a atrongt poi33:biJ~ty, :ft d'~pnndo,* on the con.,itruotion of a road 
counectUig th, pro,'nt Projc~ctn 1.urd /+Uith h'jo 3 ad 7 (an.road-r 
approvc),Q Althou~ft this road izs not at prOSen7t 2.iatod i~n tho ochw(cii2.o 

of propascd conatruction, tho 0rq" is otmltn TO~S fcibilt.-! 
and route cGeleotion. study'. It qocmi virtt<lJ.y cortain tinik-t it ill.2 be 
btti2t in the couxr~o ofL th6- fimxt 10 or 1.5 3rcarz, In ocicition to thizi 
road, &nl outlell for Ohaprc-Th;,.',rO" procuictn on tho ocoi ... 1 racjiiiQr 
Oithor imnprovcd Sonta Or.x* 2 L,- t~ rail connDct3.enq or tho 'dUolo.-pc'nt 
of tx'annporL on the IParzaf~yRv~ iotiriiro lrorata-t± 
poooibi~ity ic for tho ref-,ozi to bo 5orved by tho flex. road and f'or Do
livia, it l~ies somewhat further in tho futuro, 

http:rclatuU.vo
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b, Local Coat Flnonclng
 

The local costs of thcse two Irojects are given by TAIU- as $9,528,716
(xb:clusive of right-of-way costo of -$185,O00). Assuming that local costs
 
are disbursed on the same schedule as all costs. they will 
 be disbursed as 
follows:
 

195)4 $ P-09,632 
1965 1,695,111 
19,06 2,28,892
1967 2,2VS,.90 
1968 3,001,5461969 47,643 

The indirect foreign cxchq7nge drain riscocfoted ,rith 'ihe expendlitu.reof thee local costs is estimated at 65 to 75V) of total local coats.

This figure is higher than the AID rule-of'-thumb which cni.)cuJ.uies indire,

foreign e;xch,?nc 
 costs nt 5QS of local costs (iM.0. 1l01.6). Th; higher
cstim..tC rests on the belief thait the marginl. pro],encity to imcrt in veryhigh in Bolivia (for a nore Jetailcd discusnion sec Appendi<x II). I ', then,the indirect foreign exchange cort.z ore cltl.ratcd at 74,of local coo ., 
it.
would leave 30% of $2.9 million of local. costs to be finnced by he C o 'ron 
its own re,.nourcon. It is recowmucnJded, liot;ever, that in this cp'ne, lhc. [;;itcdStates finance 1000% ol.' the local cots exclusive of the costs of righv..i*.way
acquisition. Thiere are two principal reasons Lor this recorzwiended dej~nr'.ure

from normal policy. Thec are (1) 'the flscal. situntion of the GOB and (21

the maintenance costs associated with the roadt nrogru 

In spite of substantially incrcrsed tuac collections in the last Lwo :,ears,the GOB ril] fuce difficult budgctary problem over the nztxt few years. in.963 the Goveriinent was forced to borrow roughly m4illion Crom the Ccntral
Ponh] at thc end of the ycar. iL aloo received, direct budgel. support t'roi theU.S. of ,5.11 million, and assmLLed, incorrectly, that it wold receive (he

name 
 level of budget support in 1.95.4. In 15631, the level o[ norn.rl 'expenditurea
rill probab.y rise by about 64 million (or 9%). Thus 1f the GOB were to avoid
borro.rlng at the Central Bank and were to rcce;.ve [he st-c level of budgetsupport, it would have to increase its tax collections by '3' million or nearly
20%. In fact it must do much better than this. In the rirst .lace directbudgzet support provided by the U.S. in being reduccd sharply in 1964 andthereafter. The anticipated levels of d.rectI; budget support are as follows: 

19'3 .*5.4 million 
1964 3.6 V2 

1955 1.8 
1966 0 

Secondly, the implementation by USA.TD of the Solomon-Bureau of the Budget
strategy rfll -increase further the budgetary strain. A lc.$- number of 
current operations whic> have been financed in the past by USAID will be 

http:rcce;.ve
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t~Lu~Jcercatl. Ch in Ic")i.OB Thc COB w;tll bo requirred to provide 2O%
of thc financing of theac prto)JecLa i 196,rr uho 5,i l~ n 
prog'rcovely bigher fractiOtnn theroafter. Th-;.n (-dar-d burdlen smouflts to 
s6oo.,ooo in' 1)964 and about ~J 2milliou in 196)5. 

Theoc vrl'iv aleinenta or' loltvia'a firacni oltuation 'in 10,64 iind 1965 
co.- be sumunorize-1 in the 1'olluwiino; table: 

1nercp..-eQ Dw~enue Icueda orf the G033 
Ccmparod with 1953 V. 

(in rntlwionD or' dollarc 

1-964 15 

Deicilt Covexred by Contral DrnaR floa.oilng, 1963 4..0 IJ..0
In1croaoc in IEormal Thcendturer. o'4cr 1%63 9.0IDie :aoe in U.S. 3udrCt SuppoA) o01-L 9 1.8 3.6 
Incrence in zt,'.Lra-bud!Zetnry BT poii lturcs2/ O. 1.2P 

i'ota 17.8 

i/On the asnimpt ion tha-Lth *,1QvoidinternalGW3 Wil bor. 'vinc; 

~/ ~.per~tu7~rcoulti",- 1rom thc (OB ozaxuaing a i-orl.ion of' the financing
of projec-tu Vrcviously I'inrnecc by UJAID. 

rComnared -with 1.93 the l200ded incrcwse in rov.eiviez to zozi-mu}:OAttr
25ri' in 1964 cod b1/1) in 10"., lii andz ruirlzobly fgood job oL'
 
increaing ita revenues thr'ouL-h 7rit'aLn L111te1 umc 'rthea
fn . 
J-tcrev-1re con be expocted frc'his, source. tISATE) hcor nm-orar, ci C( a te.,i
of cxperts -In adninlztration Cr- the intlernal R vcrmuo Scr%.ic to help the 
GOB. Ina nCdi!Aia, contract udiL~va will be brought in bef'oe the cod of 

CY.954.to ar,31.3t atrongtheifir- the systemrI of ruxra). wnd u:rboan 'propeit 
tnaxen. The GOD3 hasl cntu~hu,2,1e7',-ce.3l cncorncd thecn 1Irol-J/ 'sal Tn:th1(cc

itwill b-- very difficult Lo 1achicve Eedmo of Lh t.1noed ro,,riitudcj
witin a ahort, pe-riod of' timo. Th1.is In ~rrewol tr.c since a major 
over12o,111 of' theIm tax stLucture Caninot- be Qcli-ievcd until late ini 1964 or 
ear-ly 1965, i.. , after the national elections. 

_____rio boroim --, -Jc. cor'1;n. A the,,( procnt timeZ the 
BoliLvian PGovcmmLn~t can only Lo.vrm inI;u.rnaJ.ly Cvom thre terLL.Bn 
Under its Stwidby"AgreaTn i theo INCF, Itbe Ccntrnla- Bank ir, lii Led. to 
an expansion of Centroa. Bank cr ,dlt of 5 ;car.ilJlion 1ei Tofactors 
lilili~t the fu.1. litilizationl of' t'hin rcossibility. the fia ' LheIn place,
Governmmnt tohould havo rovie reozorve n ;alnst unfovorablc cont.iinr"Oincies,

L-ga zIhortfaJJ. of rev;enues belo:7 bucdheto. ieveln, thenc cCQuljty fol,
unplanned exr, ndl turec ex in the cese of political. dinordern. S3eeondl., 

http:terLL.Bn
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to tbe extent that the Government utliv7 the full expanslon potential

of central bank credit, the private sector 
is unable to increase much
needed co0nreial bank lomas. In tho lght of this ftscrL situation itin nct advisable to require the GOB to undertak-c the additional expenditures
involved in .ieeting the local costs of the present project.
 

Road.bM-in nce Cots ..cutrin,, the Covcrnnent to contribute between25 and 50 of' local cos-ts (.'42.9 to ";.3miillon) would serve he.very usefa. purpose of' erceting a stroi'sir sense oC port.IcipaLilon in the road.
progrvin. Th a cme purpoce might be better served by having it devoteattention and rcsources to the creation of an efficient rca,1 mpintenanlce
systeln. Thi ou.d fit in well with the preoent JSk[D p]. to brinp, a
Buremu of Public Roads tcai to Bolivia for a period of tio or rnio'e yenrs.

The tcam's put-pose ill be 
 to crer:;e a strong and ('Invncially sound highway
maintenance organization. As to IRoutcs 1 -nd h, Lhe et ritd annual localcosts of their maintenance will be .$183,485 and '.hc mams. dollar ,?oots willbe 4205,215, In addition, thcre wil! be the costs of constructing and
maintaining an extensive netwo-rh oF momtll ['eder roads if the agriculiural
production objectives of the main roads are to be ochic.'cd. 

The v.work of creating the proper instiLutions, recruiting e.rsonnel,and purchasIng erl.uirment wLll proceed during ihe consLructl cn ,erlod.
In a sense thl.s does no;, represent. a genuine alternative since it must bedone in any coss, however the local costs financing probl.em 1-. handied.
It may, however, be accomplished with greater dispatch if" the G)D is notsimultancously makling heavy investment expenditures on the construction of 
roads 1 and 4. 

http:probl.em
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V RECOt £TENDATION
 

On the basis of the above analysis, the Economic Branch of USAID/B

recommends 'chat USAID makes funds available to Finance Projects 1 and 4.
 

VI APPEaDICES
 

Appendix I 	letter from Thaddeus C. Johnson, Project Manager, Project 1 & 4,

T'AMS, to Sr. Alfonso Gumucio Reyes, Minister of National Economy,
 

.a Paz, March 9, 1964. Subject matter: Possible economies in
 
highway design.
 

Appendix 2 	Financing of Local Costs
 

Appendix 3 	Bolivia's External Debt as of December 31, 1963
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Appendix .1 

Tippetts-Abbett-McCarthy.Stratton 

COPIY Marc.h.9, 1964 TRANSLATION 

Mr. Alfauso G3umucio Reyes Wm woIi' 
Miniatcr of National Ee'onomy
 
La Paz
 

Dear' Mr. 2Mniister: 

;n convcraatio;% today with represcntatives of the USAM.D Missofrn. I was 
asked to commcnt on thc possible adviiability of reducing the sinnda:'di, of 
Project 4 to effect a decreace in the total coSt 'f the project. .-in 1,.-r~icular 
thcir ,ueotion related to a posuiblc reduction in the geomctric caidardo of 
curvature, grade and width, and to the r.altivd advantage of red:.;ing the
 
coot of the ip-oject by doletion oE the bitum.'nous pavimenct.
 

I responded in g.icral tcmyv approximat,,iy an. outlincd belo';, and , wasasked to peovide writton confirmation of these ,encral concept . 

A reductiun i;. dmcign s,.ndavrd3 would impty that . highvay vou.' J be
 
under-dcsig,..d i: one or. more of its Clements, 
 with the thought of ae.d..ing 
a .aPr construction proccDdurce improving the road to a higher dew. 'an
dard at a latcr date. d't i important to consider the lateor coat of such .-n
provement. With :regard to the geometric standards of alignment, gi-e.de and 
curva.ure, a age rcnru t',oun procedure cannot rcasonab,y be adoptad.sincc 
1u0:,sCCiuerA improvement Pf tandards would require partia?. or even complete
reconctruction of the high,;;ay, Similarky, for a highwIav in mountainous
 
terrain constructed initially-with oub-standa.-d width, thc suboequent c=oot of
 
.widening dee-p cuts and high fille by an increment of say one 
or two meters
 
would be rlif31,roportionatey high,
 

Concqucntly, as a general conccpt for highway design in mountainous
 
terrain, stage coa truction would not be readily adaptable to such ccmcnts
 
of thoc design ao width and geometric atandardo of the alignment.
 

Aurning to the pavemc-n;. structure itsclf, tfhe subbasa .-d lo,,vcr base 
courses caunnt be strer;gthcncd readily sul.),3acruen. .n con:i.ruction of 6hC 

Sroct because suh .....rc,....-h(in, vould rc,.mire dcctruon of the pave
.ment surface ar . u,2',av bac course, Evidently, at .gc construction could 
bet app'-led most readily Lo the paved surface, providig initialy only the 
n1hirnu'm pavemcIt thickncas required to ser,c adequately present traffic
 
and traffic projected a few years into the future, This concept has bccn
 
applied in the preliminary design developed for-the fcasibiity studies for
 
Project 4.
 



Mr, Alfonso Gumucio Rcyes

Min-ster Of National Economy 
 -2- March 9, 1.964 

The reprecntatives of the UYSAX.D Mission inquired whether consideration 
Glu(uld be given to constructin Project 4 with only stonea or gravel surface, 
lerving the pavement to be added at a later date, This procedure obviously
would carry stage construction of the pavement to itG c.trcrne limit, and I 
vwi asked to comment upon the possible advantagc of such a proccdur*e, 

Xn carrying out economic studieos of highway projects in Soltvia and in 
Athcr countries, %have found that vehicle operating coot:. are grcaty depcn
dent upon the type of running surface. In p.rticular, the opt'rating costs arc 
substantialy lower if some lind of pavcment surface is provided. t have
 
found in general that even 
though present traffic may be light, if predicted
traffic growth over' a 10 V_-o ZO-year period in subotantial, then a biturinous
 
pavement is one of the moct highriy justifiabAc eleients of the highway, with
 
an increeno-tal bencfit-cost 
ratio asually hii~he, than that of the rcmaindcr
 
of th e project, 
 I would cxpcct this to be true for Project 4, although an 
arithmetic analysis has noL been madc as yet, 

A. furLter factor in sapport of construction of a pa.vemennt for the pro
posed n-,e., road of Procect 4 is that a gravel-surfac.d road on the rZo.ativrcy
steep grades that are proposed would be Dubject to excessive erosion under 
the heavi rainfalt conditions )rcvailing in the region. 

uramarizing the general concepts exprensed abo-e, and relating then 
to Projects 3.and 4, 1 believe that the stage construction of 1.he paved 'urfaree 
as al..'eady proposed for Proje... 4, Is the practical limit oi t.he application of 
the conccpt of atage construction for Projecto I and 4, and that the design
standardo proposed for the project should not be rcduccd. 

Very truy yours. 
Tippetts -Abbe tt- 4VcCa r thy..,Stratton 

.Thaddcus C. .1ohron 
•Project Manager 



E.26
 

Financing of Local Cosa
 

The prT osltia, that the direct foreien exchange of local cfxpmd
itures of Frojects 1 and 4 are between 65% and 75% of those costsc 
reats on estimntos of savings and imprt propmenn.itiero I,- it evtimat 
ed that the marginal propenGity to save (inc.udint all non-connumption 
uses of income (oga. ZCxeti) in o15 and the mmrginal propensity tc 
import ic .5c Admtltkedly thin lattor figure is ve'.y high, but. na .illl 
be ohoma, it could bo sibttantially .J.o;,o1'1thout puttinF the rosltv 
out 3ido the 65 to 75% ra casrtod in the toxti; In addition, it is 
very likely that during the not fcn years Bolivia v.l]. exporicnce price 
level incrcares on tho order of 5% per aimtun Tii.n trill b, the result
of the very high level of invootricntf intcrna.ly and c:,orn.ly-financcd 

that i proj cotedo Tho high margi-al import propcnoiity in not then a 
pure "ncome phnnomenon but is m nctn to take :Lnto account both incom.e and 
.ub~ttution rffeAts, Ao long aa the marginal propensity to import falls 
roughly botWeocn ,5 and 3, the indirect .ue of foreign exchange will be 
in the rangos indicatcd, 

Bolivia can, of coirsc, tao rieaaurcs to hold the iport response 
at a lower level and in fact iuy have to do co if the lcvo]. of cLrovz 
capital formation anticipatod over the next five years arc forthcoming. 
The 003t, however, of constrainto h(ee are grcato2. proseures on the 
domestic price level from a given voltuna of invevtucnto Dolotr .financ
ing of the local coato provides a margin of protoction for tho domcatic 
price lovol in situatious where it is difficult to incrcaso rapidly the 
level of domotic saving~s tmmxationp lind industrial outpIuit 

0000000
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Amendix.: I
 

Bolivia'o External Dobt as of Deco31, 1963 

(inthousands of US$) 

I. Old Bonded Debt $ 55,349.-


Io' EXIt<3ANK 33,9Ao-


III, Railroad Debts 	 D86o- i/ 

a) I.a Paz-Cuaqui Kiyo $ 751.
b La Paz-Arica Ryo 1,513o-

O) Yacuiba-.3mta Cruz ly. 36p600.-


IV. AID Loans in dollars 	 10,751.-

V. I.DoBo Loans 	 5,6060o- / 

•'1 0 Conorctal Dobt t/ 	 17,349o

6) Arpic (COKIB4OL) 230t"
 
b) 1tahrkus ( K.nFItnaacc) 95..
 
a) .,Mo Ericcsom (4muicipa

iidad Orttoo)d)Forrootl 	 36°-. 

G) British Moratoriur.r, 3.,262of
 
f) (Ionnan Moratowu.a. 9,,9o"
 

g) French Njoratorhinm 3D698o
 
I) -,L1P. FoBa 12,1,2o,
 

agrco~cflto569p..
 

VIlI Othors: 	 33 ,927o. 

a) 	Triangular Plan (AID

oxoludod) 7.1605o
 

b) Yo PoFBo li;O00
a) Boriojo (OJ3.rF,) 170o.
d) SupplierosCredit UlrO00*'M
 

T 0 T A L 	 195..
 



t Estimated figuro. 

2/ Does not include $47 million of the Corumba-Santa Cruz Railroad
becanso the agroem(ent has not been cigned as yet botwoon the govern
mrinLts of Brazil and Dolivia. 

2/ 	This amount rcproscnts aotual disbursements on total AID loans thatamount to Z43o3 millionso Also, $4.4 illio" disbursed for private
industrial loano are not Includodo
 

2/ This amount repreoonts actual disbursements on total I.D.B. loans
that amount to t23oi million.
 

L/
Loans guarantod by the Central Bank.
 

00000000
 



Estimnte of Numiber of Ve.icleo Leavilng Sant-a Cruz, by* TYpeand Destination, Decerz.er 1961 - S2pte-b-,bzr 1962 
of Cargo 

Item 

Food Prod'cts 

Pa'-. Materials 

Mnufactured CGod 

Other 

Grand Total 

Itebi Y--ab . 

4.992 

855 

25 

829 

6,901 

I--PazLa Paz 

958 

546 

313 

341 

2_193 

a-roofOruio 

179 

91 

189 

43 

502 

Sucre 

A.84 

12 

4 

144 

644 

Potosl 

243 

17 

22 -

282 

-ocha-

Tarija 

22 

a 

31 

Area 
North 

S.Cruz 

70 

1 

14 

6,?73 

6.325 

Area 
SoJ1est 
of 
So Cruz 

79 

2 

0 

252 

3/. 

Others 

33 

14 

153 

193 

Total 

7,C60 

991 

7 6.j 

!7 422 

-

solrc3: eatu DA-artazea de nitc de
Scrota Cruz - 0_itrodo Salida de vce
hccos) - "c b..7: Juna L"acc.,ldoln camicazho, 
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F. FINANCIAL ANALYSIS 

The total financing required is approximately $33,200,000. The
 
Export-Import Bank has stated that they are not interested in con
sidering this loan in vieq of the continuihg GOB default on an
 
Eximbank loan. The inter-American Bank cannot consider the loan in
 
view of other priority projects being considered for Bolivia n the
 
fields of electric power, irrigation and mining. Other free world
 
financing sources are not available for this project. U. S.
 
financing is desirable as an Alliance For Progress continued con
tribution to the future economic and social development of Bolivia
 
and its political unification.
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G-1 UNCLASSIFIED
 

G. REPAYMENT PROSPECTS
 

EXPANDED OUTPUT
 

As long as Bolivia can continue to increase greatly its productive
 
capacity with the assistance of external borrowing there is no reason
 
why repgyment will become unduly burdensome. Since the country has
 
enormous unused resources and a considerable amount of unemployed labor,
 
the possibilities of sharply diminishing returns to external assistance
 
are remote. This assumes, of course, that the correct balance of technical
 
assistance and capital assistance is maintained. The main questions then
 
concern the willingness of the Bolivians to abstain from consuming all of
 
their output increments and their ability to use the resources thus
 
released for exports and import replacement, since repayment will be in
 
foreign currency.
 

EXTERNAL DEBT
 

By the end of 1964 the total external debt of Bolivia will be on the
 
order of $250 million. No precise amortization schedule can be drawn up
 
for this debt over the life of the proposed highway loan. More than half
 
of this total is in various stages of negotiations as to the amount
 
actually owing or as to amortization-:. Nevertheless, the graph below on
 
interest and principal payments is presented so that at least a rough idea
 
of amounts can be gained. In this graph two alternative assumptions are
 
made as to the increase in the Bolivian external debt from the end of
 
CY 1964 through CY 1970. Assumption A, is that Bolivia will borrow from 
the U. S. and other official sources about $100 million. Assumption B, is
 
that Bolivia will borrow $150 million during the same period. In both
 
cases a growth rate of 3.5% per year is assumed after 1969. 

As can be seen from the graph, Bolivia is more likely to have some
 
problems in meeting debt payment schedules in the near future - the grace
 
period of the present loan - than in the longer run. Even the short run
 
problem may be less than indicated since it assumes that the existing
 

V1QUMe- of short-term debt will be liquidated rather than kept at a more
or-less constant level. In any event, during the period of amortization
 
of the proposed loan the total debt burden should be well within the
 
capacity of the economy to handle.
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EXPORT GROWTH 

The key to Bolivia's ability to transfer abroad large payments on its
 
external obligations during the next three decades is its ability to develop
 
a growing export sector. The other 2lements of the future balance of pay
ments problem, terms-of-trade, income elasticity of demand for imports,
 
import component of domestic capital formation, etc., are either unpredictable
 
over a long span of time or not amenable to present planning. Adopting
 
the highly adverse assumption that Bolivia will become a mature debtor in
 
the early 70si,i.e., that then repayments will exceed new borrowings, we
 
can say that if Bolivia is to meet its external obligations, exports must 
grow at an annual rate of from 6 to 8 per cent.
 

It is the belief of the Mission that Bolivia does have the necessary
 
export potential to service and repay an external debt much larger than 
it will have at the end of 1964 if the present loan is granted. In the
 
short run it can expand greatly its mineral exports. Private mineral
 
products grew by 10% in 1963. The recoverable reserves of alluvial gold alone
 
have been estimated at $2 billion. Petroleum exports should become very
 
substantial starting in 1965. It is extimated that the early return to the 
government in taxes and royalties from exports will be $3 million. Useful
 
reserves of natural gas have been discovered; their futire export to Brazil 
is considered probable. The Gulf Oil Company has drilled and capped 27
 
wells capable of producing oil and gas*. In the longer run it should be
 
able to develop very considerable exports of agricultural products both raw
 
and processed, from the enormous natural resources of the Oriente. To do this 
will take considerable planning an. the development of the transportation 
system, the latter being, of course, one of the objectives of the present loan. 

FISCAL MECHANISMS 

This discussion of ability to pay, leaves unanswered the question of
 
willingness to pay. Although the GOB's record in this respect is certainly
 
not very good, the Mission believes that it is creating the mechanisms
 
which will make it possible to solve the fiscal problems of debt repayment.
 
Assuming that the economic development which this and other AID programs 
are designed to create does take place, the probability of repayment is good. 

*According to a speech given in San Francisco, Jan. 16, 1964, by N. Dorsey, 
Security Analyst. 
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TABLE
 

PROJECTION OF BOLIVIA'S EXTEMIL4L DEBT SERVICE, 1964-196/ 

a Np (1), Dim PAY1.bus (4) PAWIEDIS AS A 
(Iin Millions of U.S.4) (In Million of U S._$) PERCENTAGE OF GNP 

1964. 5c'9.7 	 6.9 6.9 113% 1.3% 
1965 563.3 14.o 14.0 	 2.5 2.5 

1966 603.0' 17.3 17.3 2.9 2.9 
1967 647.1 36.o 16.o 2.5 2.5 
1968 693.7 16.4 16.4 2.4 2.4 
1969 737.4 15.4 15.4, 2.1 2.1 

19T0 763.2 15.0 15.0 	 2.0 2.0
 
1971 789.9 14.0 14.1 1.8 1.8 
1972 817.5 12.3 12.6 1.5 1.5 
1973 846.1 12.0 12.3 1.4 1.5 

1974 875.7 11.9 12.2 1.4 1.4 

1975 906.3 13.4 137 1.5 1.5 
1976 938.0 5.5 15.8 1.'( 1.7 

1977 970.8 20.0 22.7 2.1 2.3
 
1978 ioo4.8 19.8 22.5 2.0 2.2
 

1979 1,040.0 19.0 21.7 1.8 2.1 
1980 1,076.4 19.0 21.6 1.8 2.0 
1981 1,1.4.1 18.3 20.9 1.6 .1.9 
1982 1,153.1 15.8 18.3 1.4 1.6 
1983 1,193.5 15.1 17.6 1.3 1.5 
1984 1,235.3 14.6 17.1 1.2 1.4 
1985 l,278.5 14.4 16.8 1.1 .13 

(1)Rate of growth'assumptions: 64-65 6.4%; 65-66 '.7.0%: 66-67 7.3%;
67-68 7.2%; 68-69 = 6.3%; 69-85 -. 3.5% 

(2) 	 Assumina a $100 million debt increar e. Rei.ynv~nt .n 30 years sterting In 
1969.
 

(3) 	 Assuming a $150 million debt increane. 'Repayient in 30 years staeting In 
1971. 



H. INPACT ON TI0 U. S. ECO'OMY
 

The major effects of this loan on the U. S. economy will come throughthe purchase of materials end the payment of wages and profits to U. S. tech
nicians and to the contractor. All imported equipment ill be procured Jn 
the U. S. 

For the local costs of the project, dollars will be converted to local 
currenoy through the AID Spocial Ltter of Credit procedure. Under theseprocedures, dollars W-1l be made available to the GOB to be uscd only for 
procurement In the U. S. Local currency made available under these procedures
;ll be deposited In a U. S. Treasury Account for payment to the contractor 
for local costs of the project. 

There will not be signIficant displnacement of U. S. exports either InBolivia or In third mrkets by the commodities produced as a result of the
project. The major exceptions to this statement are the PL 480 commodities. 
In the long-run this project's contributions to self-euffieiency In food will
help to make PL 480 assistance unnecessary. 
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CHECK LIST OF STATUTORY CRITERIA (ALLIANCE FOR PROGrESS)
 

# * 1. 	Foreign Assistance Act of 1961, as amended (hereinafter FAA), 

Section 102. The loan will further the policy of the Act,
 
as stated in this Section. Every possible precaution will
 

be taken to assure that loan proceeds are not diverted to
 

short-term emergency purposes (such as budgetary purposes,
 
balance of payments purposes, or military purposes) or any
 

other purpose not essential to the long-range economic
 

development of Bolivia.
 

# * 2. 	FAA Section 201(d). Loan funds are not to be loaned or re

loaned at rates of interest which are excessive or unreasonable 
for the Borrower, or higher than the applicable legal rate of 
interest in Boliviaef 18-30 per cent.
 

* 3. FAA Section 202(c), Foreign Aid and Related Agencies Appropri

ation Act of 1964 (hereinafter "App."), Section 117. Funds
 

have been appropriated by Congress for this loan.
 

* 	 4. FAA Section 204. The terms and conditions of the loan are in 

accordance with standards and criteria established by the 

Development Loan Committee. 

# * 5. 	FAA Section 251(a). The loan will promote economic development
 

in Bolivia and will contribute to the welfare of
 
its people. See "Development Benefits" Page E-8
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Annex I, Page 2 of 7
 

6. 	FAA Section 251(b)(1). Account has been taken of the extent
 
to which Bolivia is adhering to the principles
 
of the Act of Bogota and Charter of Punta del Este and is
 
showing a responsiveness to the vital economic, political,
 
and social concerns of its people, and of the extent to which
 
Bolivia has demonstrated a clear determinaticn
 
to take effective self-help measures.
 

* 	 7. FAA Section 251(b)(2). The activity to be financed is econom
ically and technically sound. See 'Costs and Benefit Cost
 
Ratios" Page E-11
 

8. 	FAA Section 251(b)(3). The activity is consistent with and
 
is related to other development activities being undertaken
 
or planned and will contribute to realizable long-range
 
objectives. See "Project Within AID Strategy in Bolivia"
 
Page 	B-3
 

9. 	FAA Section 251(b)(4). The loan will have no foreseeable
 
adverse effect on the U. S. economy. See "Impact on the
 
U. S. Economy" Page H-I
 

10. FAA Section 251(b). Financing from other free world sources
 
(including private sources within the United States) on
 
reasonable terms for the project is not available. See
 
"Financial Analysis" Sec. F;.l
 

11. 	 FAA Section 251(b). The terms of the loan (interest,
 
year amortization) are reasonable under circumstances affect
ing the loan and the capacity of Borrower to repay. See
 
"Repayment Prospects" Page G-1
 

UNCIASSIFIED
 



UNCLASSIFIED
 
AID
 
Annex i. Page 3 of 7
 

# 12. 	 FAA Section 251(b). Account has been taken of the extent to which
 
Bolivia is making reasonable efforts to encourage repa
triation of capital invested in other countries by its own citizens.
 

T . 
will be repaid. See "Repayment Prospects" Page G-1 

13. FAA Section 151(b). nr. reasonable prospects that the loan
 

* 14. FAA Section 251(e). An application has been received for this
 
loan which gives sufficient information ard assurances to indicate
 
reasonably that the funds will be used in an economically and
 
technically sound manner.
 

15. 	 FAA Section 2sl(g). In view of the nature of the project, it is
 
not appropriate to utilize the loan to assist in promoting the
 
cooperative movement in Latin America.
 

* 16. FAA Sections 601(b); 621. The loan will be administered in such
 
a manner as to encourage and facilitate participation by private
 
enterprise to the maximum extent practicable. United States private
 
engineering services, and other services of United States private
 
enterprise will be employed whenever practicabie. 'rihp fneilities
 
of other Federal agencies will be utilized only if they are par
ticularly suitable, are not competitive with private enterprise,
 
and can be made available without undue interference with domestic
 
programs. U. S. egir.eering a-r.d i ug servl ceo to be util.i.zed 
on project. At roquest of' GOB the ILrrean of Public Roads will 
provide recommendations that will assist in the development of a 
nationally centralized Highway Maintenance organizat on. 

17. 	 FAA Section 602. American small business shall be assisted to the
 
maximum extent practicable to participate equitably in the furnish
ing of goods and services for the project, in accordance with the
 
procedures described in this section of the Act.
 

* 18. FAA Section 604(a). Equipment, materials, and services (except
 
Marine Insurance) financed for the project under the loan shall be
 
procured from the United States or Bolivia Dollars
 
utilized under the loan to finance procurement in Bolivia
 

shall be made available through appropriate procedures
 
and, except for Marine Incurance, shall be used only for procurement
 
in the United States. See "Other terms and conditions under Loan
 
Authorization".
 

UNCLASSIFIED
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* 19. FAA Section 604(b). Any commodities financed by the loan and 
purchased in bulk will be purchased at prices no higher than 
prevailing U. S. market prices. 

* 20. FAA Section 604(d). Loan funds shall be available for Marine 
Insurance on commodities shipped when such insurance is 
placed on a competitive basis, as specified in this section 
of the Act. In the event that A-.*!i 
discriminates against any U. S. marine insurance company, 
commodities purchased with loan funds shall be insured against 
marine risk with a U. S. company, as required by this section. 

# * 21. FAA Section 611(a)(1). Necessary substantive technical and 
financial planning for the project has been completed, awd 
a reasonably firm estimate of cost of the project to the 
United States has been obtained. '9:fdex of Annex IIi" 

* 22. FAA Section 611(a)(2). No further legislative action in 

Bolivia in required for implementation of the 
project. It may be necessary to issue a supreme decree to 
procure right of way, This cal be a02cmpl ished within a 
reasonable period of time and wi:l- zot adversely effect 
implementation of project. 

* 23. FAA Section 611(b), App. Section 101. The project does not 
involve water or related land resource construction. 

* 24. 

* 25. 

FAA Section 611(c). Construction contracts to be financed 
by the loan shall to the maximum extent practicable be let on 
a competitive basis. o:.: i0; : o'v tiie bid 
basis. 
FAA Section 619. Not applicable. oc"livia is 
not a newly independent country. 

UNCLASSIFIED 
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* 26. FAA Section 620 ,), App. Sections 109(a), 109(b). No assist
ance will be furnished under this loan to the present govern
ment of Cuba, nor does . . 1-1 furnish 
assistance to the present government * Cuba. 

*.'_ !Ir, has taken appropriate steps prevent ships or 
aircraft under its registry from engar ng in any Cuba trade. 

* 27. FAA Section 620(b). Thle Secretary of State has determined
 
that ! is not controlled by the
 
International Communist Movement.
 

* 28. FAA Section 620(c). is not indebted
 
to any U. S. citizen for goods or services furnished or
 
ordered, where such a citizen has exhausted available legal.
 
remedies or where the debt is not denied or contested by
 
or the indebtedness arises under an unconditional guaranty
 
of payment given by
 

* 29. FAA Section 620(d). Luan funds will not finance construction
 
or operation of any productive enterprise which will compete
 
with United States enterprise.
 

* 30. FAA Section 620(e). Neither tne government of ":.i-.r±i
 
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 existing
 
contracts with such citizens or firms, or imposed or enforced
 
discriminatory taxation or other exactions or restrictive
 
conditions, or taken other actions having the effect of
 
nationalizing, expropriating or otherwise seizing ownership
 
or control of property owned by U. S. citizens or firms, as
 
specified in this section of the Act, without taking appro
priate steps to discharge its obligations, as specified in
 
this section of the Act.
 

* 31. FAA SecLion 620(f), App. Sections 109(a), 109(b). Assistance
 
provided by this loan will not be furnished to any Communist
 
country.
 

* 32. FAA Section 620(g). Assistance provided by this loan will not
 
be used to compensate for expropriated or nationalized property.
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* 33. FAA Section 620(h). Assistance provided by this loan will
 
not be used in a manner which promotes or assists foreign
 
aid projects or activities of the Communist bloc countries.
 

* 34. FAA Section 620(i). The President has not determined that
 
Bolivia is engaging in or preparing for
 
aggressive military efforts directed against the United
 
States, or any country receiving assistance from the United
 
States, or against any country to which sales are made under
 
PL 480, nor is any basis for such determination known to
 
A.I.D.
 

* 35. FAA Section 636(h). Bolivia will contribute
 
local currency in the amount of $185,000 to meet
 
the cost of contractual and other services to be rendered
 
in conjunction with the project. Foreign currency owned
 
by the United States will, to the maximum extent possible, 
be utilized to meet the costs of contractual and other 
services for the project. Due to budget deficits Bolivia will 
not ccntribute local currency other than $185,000 for right of
 
way costs to the project. See "Local Cost Financing" Page E-20
 

* 36. App. Section 102. Obligittions of funds in excess of $25,000
 
for engineering fees to iiny firms or group oi firms financed
 
under the loan will be reported to the committees on appro
priations of the Senate and House.
 

* 37. App. Section 104. Funds obligated by the loan, and local
 
currency generated thereby, will not be used to pay pensions,
 
annunities, etc., as prohibited in this section.
 

* 38. App. Section 111. U. S. personnel to serve under contracts
 
for services financed by the loan shall have security clearance.
 

* 39. App. Section 112. Firms which provide engineering, procurement,
 
and construction services financed by the loan for the project,
 
and the terms of their contracts, shall be approved by A.I.D.
 

* 40. App. Section 114. Loan funds will not be used to make any
 
paymcnt to the U. N. 
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* 41. App. Section 118. Construction work financed by the loan
 
shall be performed by qualified persons, in accordance with
 
A.I.D. regulations promulgated pursuant to this section.
 

* 42. App. 	Section 601. 
 Loan funds will not be used for publicity
 
or propaganda purposes within the United States.
 

John C. Eddison D. D.
 
Chairman, Project Committee
 

CLEARANCE: 	Counsel David Lazar
 
Desk Lawrence D. Peterson
 
Engineer Sterling L.Hedgpeth
 
Other (Specify)_
 
Economist Robert R. Edminster
 
Asst. Economist Jacob P. Meerman
 
Agri. Economist Frederick H. Dahl
 
Loan Officer Lewis Ortega
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AID-DLC/P-237/A Draft 

LOAN AUTHORIZATION
 

BOLIVIA: Highways 1 and 4 
PROVIDED FROM: Alliance for Progress Funds 

Pursuant to the authority vested in me as Administrator, Agency for
 
International Development ("A.I.D.") by the Foreign Assistance Act 
of 1961, as amended, and the delegations of authority issued there
under and following consultation with the Development Loan Committee,
 
I hereby authorize the establishment of a loan to the Government of
 
the Republic of Bolivia ("GOB") of not to exceed thirty three million 
two hundred thousand dollars ($33,200,000) to assist in financing

the dollar and local currency costs (including final design and 
supervisory engineering) of constructing two related highways in Bolivia,
 
one approximately 206 kms., from Cochabamba to the Isiboro River near
 
Puerto Patino, (paved approximately 183 kilometers from Cochabamba to 
Villa Tunari), and the second, all gravel, of approximately 93 kms.,
 
from Villa Tunari to Puerto Villarroel. The Loan shall be subject to
 
the following terms and conditions:
 

1. Interest and Terms of Repayment
 

Borrower shall repay the loan to A.I.D. in United States dollars 
within forty (hO) years from the first disbursement of the loan in
cluding a grace period of not to excee. ten (10) years. Borrower 
shal pay to A.I.D. in United States dollars on the disbiirsed balance 
of the loan interest of three-quarters of one (3/4 of 1) percent per
 
annum during the grace period and two (2) percent per ann~uu thereafter. 

2. Other Terms and Conditions
 

(a) Equipment, materials and services financed hereunder shall have
 
their source and origin in Bolivia or in the United Stetes.
 

(b) United States dollars utilized under the loan to finance 
Local currency costs shall be made available through Special
 
D tter of Credit procedures and, except for the purchase of
 
mErine insurance, shall be used only for procurement in the
 
United States.
 

(c) The supervising engineering and contracting firms shall be
 
approved by A.I.D.
 

UNCLASSIFIED
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(d) Based on a study by U.S. experts of Bolivia's rural develop
ment program and agencies, and prior to the first disbursement
 
under this loan except for engineering services, the Government
 
of Bolivia will furnish a schedule plan satisfactory to A.I.D.
 
for:
 

(i) 	Strengthening programs and staffs, and integrating or
 
better.coordinating agencies responsible for GOB rural
 
development and colonization programs; and
 

(ii) 	Colonization and rural development in the areas that
 
surround and are adjacent to projects 1 and 4.
 

(e) 	The Government of Bolivia will accept the services of U.S.
 
experts to advise and assist in completing the integration
 
of road maintenance organizations and programs within the
 
national roads service and in the development of an adequate
 
nation-wide maintenance program.
 

(f) 	The Government of Bolivia will accept the services of U.S.
 
experts to advise and assist in developing any necessary new
 
revenue sources and in consolidating the various present revenue
 
producing sources for highway maintenance.
 

(g) 	Prior to disbursement of any funds under this loan, except for
 
engineering services, the Government of Bolivia will furnish
 
A.I.D. with a plan, including a specific schedule, satis
factory to A.I.D., for carrying out the following:
 

(i) Completing the program to integrate highway maintenance
 
organizations and programs within the National Roads
 
Service.
 

(ii) 	Developing an expanded maintenance program and allocat
ing budget resources adequate for Bolivia's growing
 
road system.
 

(iii) 	 Establishing load limits and an enforcement system for
 
projects 1 and 4.
 

(h) 	Such other terms and conditions as A.I.D. may deem appropriate.
 

Administrator
 

Date
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Bolivia is the fifth largest nation in South Amaricap encompnms, 

sing over one million square kilometers, and is situated in the west 

central part of the continent between 1.00 and 230 south latitude and 

581 and 690 west longitudeo. The Republic is oomp.letely landlockedq 
although aooee to seaports is provided by railroads through Chile, 
Peru and Brazil, The Pan American Highway entors from Peru on the 

west and passea through Bolivia and into Argentina on the south, and 

air transportation is available to all neighboring countries. 

Bolivia possesses extremos in topography from the high and rugged 

peaks of the Andes to the vat jungle-covered flood plains of the Amazon 

basin. Physiographically, the comtry is devided into three distinct 

regions: the "altiplano", a high and almost, level plateau whose median 

altitude in 13,000 feet, located between two massive cordilleras of 

the Andes; the Valleys end "munga3" temperate and soid-trapical areas 

located within the eietern cordillera Lnd on the lowor Andean slopoc; 
and the "llanos" or lowlands, flat and rolling tropical country east 

of the Andes and comprising about 7N of the nation's l.and area 

The Ropublic off Bolivia in'divIded into nine cdepnrtmenta vhlioh 
are further subdivided into 96 provincen, each containing numerous 
c ntons and municipalities. Projedt . in located cntlrcly within the 
Department of Cocha1amba, near the qoographic ceIiter of the Repblic 

of Bolivia at about 170 ocuth latitude,. The Deportmcnt has an area 

of approximztely 569000 square kilameters, or z-bot 5? of the natiou.0 

total .and area0 Near the centr of the department lies a flat. descely 

forested area 1nown as the Chapare, Navigable rivers, link the Depart

meet of Cochabamba with the Buni Department to the north, which is 

much laygorp with approximately 214,000 square kilometersp 20% of the 

nation's total, 

Proj ct 1 extends about 86 kilometers from the vicinity of the
 

jolonizatlun center of Villa Tunari eastward to Puerto Villnrzoel on
 

the Iohilo Rivers Cn the west it col octs with TAMS Project 4, a 

proposed paved highwayp linking the hapare region with Cochabatlba 

and the Santa Cruz highwiys The laud is relatively Iat from Villa 

Tunarl (elevation about 300 meter-t abovo sea level) cautward to 

Puerto Villarroel (elevation about 240 metMrs), Some 50 kilometers 

south of Puerto Villarrocl, the Cordillora Real risos in a major 

mountain range reaching hights of over 5,000 meters and the road 

throughout more than half'its length would be located at the foot or 
thie range.
 

At the vest and of Project 1 an ali-weathcr road connects Villa 

Tunari with Coohabamba, but within the project area itself there arc 
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,Loroads suitable for uninterrupted vehicular traffic, A fair-weat .Zr . 
road extends from the east side of the Chapare River as far as Colcnia 
Busch° From there a clearing and foot-path have been cut through the 
jungle by tho Bolivian Dovelopment Corporation (CBF) oantward to Puerto 
Grethor on the lohilo Rivero Joining this trail is a similar one ex
tending northward .2 kilomters to Puorto Villarroelo Most of the
 
area is uninhabited, exaept for some colonists who have sottled between
 
Villa Tunari and Colonia Busihe
 

The highway proposed for lroject 1 would start at its junction I.rith 
ProJect 4 ir.ediately north of Villa 'hmari and would trend in aa easterly 
direction across the Chapare River and about 59 kilomr-oters beyond; aftex 
orossing tho Ivivigaroamu River the route wcu.ld turn northward and con
tinue some 27 kilormetera to Puerto Vi.larrool, The land over the er
tire lcngth of the route is flat and heavily fore tcd, and presents ex
oellent prospeotn for agricultural dcvoloprnent and colonization. For 
about 20 kilometers eastw-a'd from the Villa Tunari area there io some 
hgricultural dwvelopm'ent where coloniza.'ion ho- alrcady occurred, 
Along the rest of the route to P-herto Villni-roel the road follows ap
prorimately the 50-metervde ol.:aring through the Jungle opened by 
CBF,, where virtually no development has takno placo Fxisting dovelop
ment at Puerto Villarroel is limited to a small encampment of the Bo
livian Arny 

The project would serve both as a penetration road through uin 
developed jungle terrain, and as a vitaJ. transportation link to a 
major river navigation systemo 

Project 4 also io located in the Department of Cochabambao It 
consits of a proposed highway about 206.kdlometera long betwoeon the 
ciy of Cochabamba and the central part of the Chapare Province, Co
chabambap the southern terminus; is tho second largeot city in the 
country and lies near the midpoint of the main arterial highway that 
e tenda about 1,000 kilometers from la Paz to Guabirdao Coohabamba 
and other cities served by the arterial highway are principal marke
ing areas for agricultural products from the Chapare, und they are 
coaroe of cupply for processed and manufactured goods for the Chaparo. 
Thus a good highway comnetion io of vital importance to further 
agricultural development in the region0 

Not fur from Coohabamba (elevation 2 p57 0 moters) the proposed 
highway would pave through or near the population centers of Sciaba 
and Aguirre., In this segment the alignment closely follolrs the ox'c
isting route, utilzing portions of the existing roadbcd where 
practical. The highest point of the proposed highway in reached 
at an, elevation of 39690 meters, some 36 kilometers from the beogin. 
ning of the prJeoto From this point the road goncral3' decoends 
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along the orani Valleyp passing near Aguirre at about kan 45 and 
Colomi at km 50, At approximately km 64 the valley ends abruptly 
at the scarp of the northeastern flank of the Cordllera Real, From 
km 64 northward the proposed route continually desoendo, crossing a 
drainagoe divide and passing into the Paracti Valley, Mrom here, loca
tioi studies proved that the most economical route crosses over another 
small drainage divide into the valley of tho Espiritu Santo River and 
follaos the river dounatreami to Villa Tunari (elevation 300 metors), 
the commercial center of the Chaparo region. 

The proposed alignment between Aguirre nnd Villa Tunari, about
 
120 kilometers long, and on an alnost continuously descending gradep
 
would replace an existing road that is about 18 kilometers longerp
 
ries from Aguirre almost 1,000 meters to an elevation of 4,335 meters, 
andJ is limited to one-way traffic through barren and precipitous 
terrain. 

At Villa Tunari the proposed hO.ghway would connect with the pro
posed now highway of Project 1. It can be ocpoctod that virtually all
 
produoto transported on the project 1 highway also would traverse the
 
proposed new Coohabamba-Villa Tunari highway.
 

Project 4 also inoludes the constriction of a penetration road 43 
kilolmaters northwest from Villa Tunari to the Isiboro River, The road 
would traverse the piedmont belt, never more than. a few., kilometers from 
the adjacent mountains, with the immediate purpose of penetrating and 
providing access to a large area of undeveloped, potentially productive 
lands While in the near future the penetration road wouild be expected 
to carry only local traffic, in later years it could form a link in a 
now arterial highways 

To integrate the proposed projects ,dth the existing highway net. 
work, an additional connection approximate1y 18 kilomoters long is 
proposed between Aguirre and the Cochabamba.-Santa Cruz highway near 
Tirnquo, 3ince some traffic can be expected between the Chapare and 
points east of Aguirre. A fair,,-,athor road betwaee Aguirre and Ti
raque is now under construction by the Local Roads Headquarters of 
the Department of Cochabamba; it is proposed under Proj ect 4 to imn 
prove the road to a condition suitable for all-veather use 

Project 1 will be a class 1 road with a 9,-meter. shoulder to 
shouldcr widthp with bridge vidths varying from 6.5 to 9 meters, do
pending on the length of t he bridge (see Dosign Criteria in Annex 
III). It will have a orashed gravel surfacing full width, shoulder 
to shoulders Bridges, generally, will be prestressed concrete super . 
structures on open-end cocretd abutments founded on cant-in-place 
oonorete tubular piles, and concrete piers on spread footingo 
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Grouted rip-rap wil be provided at'all abutments. Major bridges
 
vary in length from 90 to 286 metors with span lengths varying from 
30 to 39 meters. 

Project 4 will be a class 1 road from Cochabamba to Villa Tunarip
with shouldar to shoulder widths 7arying frc- 8 to 10 meters° From 
Villa Tunari to the Isiboro River (Puerto Patifo) the road will be 
onlyf 6 meters wide, shoulder to shoulder° The Cochabnmba,-Villa Tunari 
section will have a doub'j bitminous surface treatment 7 meters vide 
from Cochabamba to km 19, and 6 motors wide from there to Villa Tunari0 
The Villa Tunari-Isiboro River section .Ill have a full Iridth (6 meters) 
pt-urn gravel surfacing. Bridge idths vary fro 6)5 to 9 motors on 
the flat and rolling terrain and from 6.5 to 8 meters in tho mountainous 
terrain, the variations depending on the lentth of the bridges. (See
Design Criteria in Annex III)o The same type of bridges will be construct
od as indicated above on Project 1 except that three typos of piers will 
be constructed: twin circular columns, solid walls and hollow piers°
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SLUMARY OF COSTS OF PROJECTS Nos. 1 & 4 

Total Cost

(Dollar Equivalent) 

a.-	 Project 1 U.S. Local Total 

Total Construction Cost i/ 3,609,364 1,603.260 5,212,524
 
Contingencies (25% of Costruction Cost) 544,438 237,441 781,879
 

Total Construction Cost and 
Contingencies 4.153,802 1,840,601 5.994.403
 

Right-Of-Way Costs# 5.000 5.000
 

Engineering V_
 
Additional Surveys, Final Design and
 
Preparation of Contract Documents (2.8%
 
of Construction Cost and Contingencies 9/ 93,790* 72.210 166,ooo
 
Supervision of Construction (5.0% of
 
Construction Cost and Contingencies2/ 102,600"* 197.40 300,000
 

SUB-TOTAL COST OF PROJECT 1 4,850,192 2,115.2n 6,465.403 
SUB-TOTAL 6.5o0,o00 

b.- Project 4 

To'al Construction Cont l/ 16,239,152 5,694,096 21.933,248
 
Contingercie. (15% of Construction Cost) 2,343,987 855.000 3,289,987
 

Total Construction Cost and
 
-Contingencies 16,674,139 6,549.096 25.223.235
 

Right-Mf-Way Costs# 	 180,000 

Engineering 2/
 
Additional Surveys, Final Design and
 
Preparation of Contract Documents
 
(1.7% of Construction Cost and Con
tingencies) 2/ 250,860* 193,140 444,ooo
 
Supervision of Construction (4.1% of
 
Construction Cost and Contingencies)_/ 351,496** 676,269 1,027,765
 

SUB-TOTAL COST PROJECT 4 19,276,495 7,598,505 26,875.000
 
SUB-TOTAL 26.900.000 

TOTAL PROJECTS 1 and 4 23,626,687 9,713,716 33,340,403 
ROUNDED TO $33,400,000

/ Casoline is a local cost; diesel and lubricants are dollar costs 
Does not include depreciation of vehicles or other equipment purchased under 
AID Loan 44 

* Based on design U.S. cost being 56.6% of total 
** 	 Based on supervision U.S. Costs being 34.2% of total 

Loan funds can not be made available for purchase of right of way. 

UNCLASSIFIM 
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LWWARY OF QUANTITIES AND COSTS Or HIG&WAY.-AND STRUC6UHES 

Prqj ,ct I' 

-Quantlties 
 Unit Total Cost
 
Strut& Price (Dollar Equ.valent)I T E M Highway tures Unit' (dollars).Q1iiay. Structures. 

Clearing and Grubbing 344 Ilect.. 606.00. .2089464
 
R4oadw3y, Borrow, and
 
M'.~~e Mncavation i ,45(n,00 C. 0.3 123,0

Seleoted Sand (Compacted) 34,000 
 C0M. 1.39 4T,260
 

15 Ci. Crushed Gravel
 
OC;urse (compacted) 129,000- C.M a 4 23 5,56V
S ructural Concrete 9,5M C.M. 128 M 1 216s0,CO

Preatresaed Cbncrete 3,025 C-M. 29o 00 8779250
Cast-inn'lace 07ncrete Piles 2r8v) L.M. 30,00 84 I Y)Miscellaneous Iron and Steel 53,P 107 Xg 0.92 48,760
Steel Sheeting 7,50h 24.c0 ,?Sq. M. 18119 O
Iitructure Excavation (Aquecus) 10,.0 " C.M. llO 114,40Structure Excavation. (Semi-Aqueeus) l,6f0 CoM. 82 9 8Y. 
Structure Excavation (Box Chlvert) 2 ,"0 C.M. 3.25 6P500
Tremie Concrete 1,20o C.1M. 67.000Rip-Rap (grouted) 1,50' C.M .. :28.'0 42,(X/
Heavy Rip-Hap 600 C.M. 5.50 3y3r(,
Corcrete Bailing 3,1) LM. " 16.xo '49C6o. 
Timber Sheeting 
 .. 350' S4." 8o 2o8"
Gancrete Guide Posts 390' Bach .:; 8.00 39W.)3f)" Pipe 950 L.M.. 28M,6; 6c-,
3 " Pipe 2,00 L.M. " 36.004i8" Pipe 1,750 L.Md 67.0 2.7L 25('61" Pipe 1,225 L.M° 10M.00 122 5 
72" Pipe - 1,075 LFM. 138o00 _.8, 3_ 

Sub-totals 2,00o4,89i 3,207,630 
Total ,onstruction Cost 5,.21 vrL

Contigencies (15% . r onstruction Cst) " 781,879 

*Tital Conatruction Cost and 
Contigencies .. .. , 5,994,403

Right-of-way Costs ,. 5,.O
*Engineering for Final Design and Super
v.slon of COunstruction (7-8% of Con
s raatioa" Cost and Contigencies) i 

TOM' COMr OF PRojwCT'l $6 x465,)k)3 
1H0UND~b TO, ,L 

'/ Does not include depreeiation of vehicles or other equipment .purchased under
 
AID Loan No.44.... 
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RICAP MT1Oh .M MShUTION OF CONST"Uql0i. ASTS 

Project No, 1 
Unit Total Cost 
Coat (Dollar Equivalent) 

naterals itt (IDllars). U.S. Local Ttl 
Renforcng'Steel Lb.. 3,261,000 0.1315-. 428,8,2p
Tension Wires Lb. .42,500 0.30 121,050
 

Iiscellaneous Steel Lb, '.117,000 .019 22,230 
'TubulnrSteel Piles Lb. 2 0.18252,9 OO 459360 
5%set Piling Lb. ,:308,0 0 00105 323O 
Jails Lb. 13,000- O63. 3900 

s.7 cellaneous Harduare Lb. 1T(XK0 0.30 5,100 
Cci ent '. Saks " 152,600 1,73 263,993 
Tumber MB 197W 100.00 ....17Iyws 

.ub-Tot-I . 6649 s3,99_ 
Fuel and Lubricant./ 
Structures 7;670 235,303 
ra;1ing and Base A 2 -,36 96 150..( 


Sub Total'll0J.1~
 

,'.uipment and RentaF, ,e19
(9xluding 
Ftructures 913;792 
Grading and Base' b 19135p654 

Labor
 
400,6'
Structures 


Grading and Base P0,118 116,1O( - 

Sub-Total P p-i- I 5170'1fo7 537,195
 

Contractor's Administration Costs 
Performance Bond 52,125 
Overhead and Other.Indirect Expenses 41T ltnh 192079 

Sib-lbtal Zii. ,9156- 192,319 663,708 

6ntractor's Profit.,"
 
Structures 158,626 106,998
 
Grading and Base 12 ,13 v. 21j,255
rub-Total 285,3' .j - 5-3" W 692 

Total Construction Cost 3,609,364. 1,603,160 5,212,52 

Contigencies (15% of Construction (bet) 544,438 237441. 781 879 
T'tal Controction Oet and Contigencies . It1 ..5,p99 353,3022 

Right-Of-Way Costs. 5,000 5,000 

Engineerigg 2/ 
Additional ?3vrveya3 Final Ddaign and Preparation of 
. Contract Doduments (2.8% of construetiin Cost and 

166,aCX)Contigencies) / 
Supervision of Construction (5-4 of Construction 
east and Contlgencies) 2/ 3t"~AX)

$ o05,'403SUB-TOTAL COST OF PROJECT 1 

ROUNDED TO euI,')0 155 


ms :3.VaI&olrQne a local mist; dieael. fuel and lubriewat.-a ard do).la 

r~m jrjej A A-rrM4min of iiie rotber eckpmt) p t wuobased unddar A):D Loan 4' 
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SUH .OF QUANURT.EO AID 00:,2 OF FWLp-iA: T R. 3tUU(, 

prject4 

Quantities_ Unit Total Cost 

Strua- Price (Dollar Euvalnt) 

I T EH Hiayt Unit (Dollare) Highway StruOtures 

rlearing and Grubbing 045 Hect. 550.00 409.750 

Common and Special Roadvay Chan
nel Excavation and PAV

row T,837,OO0 'CJ4. .0.87 6,918,190 

Common end Special 
Roadway Excavatio. 
(Slide Removal) 200,0O C.11 0.81 . 175,000 

Rook .Roadway Exca
vntion L,237,000 C.M. 2,00 2,174,000 

Rock Tunnel Excavation 10,000 C.M. 17,00 170,000 

@ncidental Tunnel 
Items (:,ck Bolts, 
.outing, Drainage, 

etc.) 
Selected Fill 1,O145,000 

Lump 
Sum 
Bq. M 0.08 

, 
17,000 
83,600 

Pit-run Gravel Sub
base and Base 

(compacted) 87,000 C.M. 3.00 261,000 

Crushed Gravel or 
Stone Base (compacted) 

Prime Coat 

227,000 
10088,000 

C.M. 
Sq.M. 

5.00 
0.21 

1,135,OOO 
228,480 

,DoubleBituminous 
Surface Treatment 893,000 Sq.M. 0.68u 607,240 

Hot-Mix Asp hltie 
Concrete (5 cm.) 

Retaining Wells. 
Sub-Surface Drains 
Guard Posto 
Traffic Signs ' 

1 0.7,000 
15,000 
25,500 
39,000 
15,250 

W 

Sq.M. 
C.M.. 
L.M. 
Each 
Each 

1.80 
23.00 
20.00 
5.75 
15.00 

,00 
536,500 
780,000 
87,688 
3,750 

Rubble cement Concrete 
(Cyclopean Concrete 
Structures) 

Cement Rubble Masonry. 
Structural Concrete. 
Prestressed Concrete' 

1,000 
00 

30,000 
4,700 

C.M. 
C.M. 
C.M. 
Cx. 

3.00 
32.50 
I8.00 
290.CO 

34,. 
6,500

3,8,40700 
1.363,000 

Concrete Tubular 
(Piles 12 ") 2,00 L.14. 36.00 6,66,000 

Miscellaneous Iron 65,000 Kg. 0.92 59,800 

* and steel 
Steel Sheeting 
Structure Excavation 

2P,200 
2,200 
3,0 

s.M. 
.-Sq. 1. 

C.M. 

058 
21.00 
11.00 

5?.800 
41;800 

(Aqueous) 
Selected Excavation 3006 C.A. 3.25 

(regul.ar) ' 
Selected Eubenkment 

40,000 
10,0OO 

C.M. 
G.M. 

1.2 
1.82 

9, 0
71,300 

http:QUANURT.EO
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Quantities Unit Total 0);t 
.Strue. Pride .Dollnr uiva lent)
 

"T. T~ 4 Hlighlay tures Unit Dollars _ Structros 

Tremie C-ncrete 750 C.M' 67,00 50,250 
Grouted Rip-Rap 625 C.M. 28.00 17,500 
Concrete Railing 4,78o L.M. ,,16.00 76,480 

8.00 66,400Timber Sheeting 8,300 SqM,' 
Heavy RipRap 14,000 C.A. 5.50 77,000 
Culvert Pipe 24" ,7,800 L.M. 24.00 187,0 
Cuvert Pipe 30" 1,500 L.M. r8 .00 42,000 
Culvert Pipe 36" 730 L.M. 36.'3 26,280 

13,2.,60Calvert Pipe 42" ' 260 L.M.. 51.00 
':Aivert Pipe 48" ,,4oo L.M. 67.00 93,800 

163,680
Culvert Pipe 54" 1,860 L.M. 88.00 
Culvert Pipe 60" 3,100 L.M. 100.00 310P00 
Culvert Pipe 66" i,6oo L.M. 121.00 193.(0 
Culvert Pipe 72" 6,800 L.M. 138.00 938_40_ 

Sub-Total $ 07-3-198 7890,050 
T 'a Construction 

Cost 21,933,2118 
Contigencies (15% of Construction Cost 3 289-987 

Sub-Total -

Eagineering (Final Design and Super
vlsion of Construction 5-8%of 

- - Oonstruction and cantigoncies i_/ 1,4T. 765 
R~ighitm-of-V i8'.e ) 

rub-totalCoat Project k 26,875,000 
Rounded Trip 26,900,000 

Does not include depreciation of vehicles, or other equipment purchased
 

under AID Loan No. 44.

required for theThe Governme4nt of .Bolivia now owns a great 'dea" of the fani 

proposed jiprovement,. Only $180,000 bas'been iucorporated In the estimate for the 
acquisition of rIjh-of- t.. 

TOTAL cosT or Pr0JEUis I and 4$33 VAPC. 
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RECAPITUL .ON DISTR OF . ON O)3'SAND oITY0O1COj 

Project No 4
 

UnIit Total.'':J 

Cost (Dllex Euivalent) 
__t __Unit ___Quanti _ (_ llrs U.S. Erocal Ial 

%elnorcingStec.11. Lb. 7,6no, 0 0.132 1, M3: M,' 
i'C1flon Wires Lb. 65,); nN 0o.30 195 , / 
licellaneouo Steo Lb0 143, (M 0.19 27;170 
:.ubiai.r Steel Piles Lb. i7; Cie)() 0.18 30;600 
'bcl; Piling Lb. 55, ... 0.105 9,075 

Lb. 210,1 0o30 6 6 o 
'iLcellmieouo Hardware. Lb. 22 cYn 0.30 6v6no 

uScks 38.y(0 l;73 664, 3? 
umber M 2,700 00o00 270,000 
'raffi c Egnn Each 250 11o736 2s934 
3phalt 
" Concrete Tile 

Ton 
L. 

4 150 
23,000 

95o00 
1.0013 

h51,250 

ock Bolts LS. 5, 
Sub- btals 1,737,729 957, 320 2,695.,0 

iael and Lubricantb j 
ructura-" 18 8 5;9 43!4 
ading and Base 6-77.7 E15 .-82 

Fub-Totals 690, i ,TT- ,03721h 
Api-ent Rental (Excluding Fuel) 

UructureD 2,250,213I.rading and Base 7,625,237 
S'ub-Totals -59-i50 9h 

yLnbor 
3 ructuxe. 1 o(i. n6 
Grading P.n1 Bsas3e ;.,7tn 1T4l9 338 

Pub-Totals 244PT"O 2.a,2(,939 21 145976.,
""ntract(.x' n APdmnistration Costs 
',,rformancc Bmnd ?21 o749 
,erhead and Other Indirect &penses - _1126n:07 831 21 

Sub,.Totals -. 94T936 83 221 2,779;15( 

KL'ontractor ' a Profit-tructurea 479 ,005 310 
'Iadlng and Base i,263 668 

Suib-totbals 1, 742, 673 310, 0 2,.052,673 
Total Construction Cost 21,933, 2.1 

}iontigcnciea (15% of Construction Cost) 3,...89.2,.9. 
5 2 3 2 3 5 Etal Oontruction Cost and Contigoncie.3-- S 

111ghtOf-Way ostA 130,000 

iYngineering ?I 
AXdUtioni-Survoya, Final D~oign wid Preparaton of Contract 
Bbcuments (1-7%of 0onrtruc'1on Cost and O.ntigenci . / .APTuporvi!con of COnstruction (41%h of On ruc-nirn Git oad 
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Sub-Total Coot Project 4 26v875CCO 

I, Gasoline is a local costj 

Rounded To 
diesel and lubricanto are dolar costs, 

$ 6q .,r 

2] Doeb not include depreciation of vehicles or other equipment purchased underAID Loan No. 44.-
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DESIGN STANDARDS
 

Projects 1
 

The design staadards shown are
below recommended, to cerve the projected

t:*affic adequately, safely and economically.
 

',COI',iMIDrD._. DESIGH STAND'\flD5
 

Design Speed 
 1^0 kilTmeLeri; -por hourMaximum .Degree of Cuxvature 16 Cegrees 2/
Curve Widening None
Superelevation AAM10 3/S andard, 

maoximum i,Meximun Profle Grfade 5%
Width of ibad.wuy PlOtijoru 9.0 	meter>-

Type of Surface 15 centlneieres crunhed gravelBridgo Desilp Load TI-Ze)-33 (AASHO Standards)
Width of Bridges (orb to Cirb).


Length Greater than 
 iVr Meters 6.5 metel'sLength Less thwi 15 Meters 9.Q meters 
Length From 15 to l.j Meters r.0 meters.

Stopping Sight Distance 155 	meters
Right-of-wny WH.dth 4o meters
 

11 Metric doff.niton ( ,ngte aubtended by 10n, meter arc).
 

.	 R of curvatureRadius 	 ab._,.i. -. rnmters. 

J/ 	 American Arsociation of Stote IIjnwT Officials, "A Policy onGeometric Design of R.uI'.1. f.ighwaySr, 

Tt-e nature of the tcrrin ihrc.urcut bhe lengtLh G:.' the proposcdhig1wa lends i~relf well to high d,1.izn soLnIrds. Mir; cff the alimenttraverses extrerrely flat couytrr.s;d "h ru,,,n..ngicpr3Lion, In the ;,' .cinityof Villa Tunari. le in modexa~eJY Q7.Th,,g'Zorrat1n, C,.'ri:,6 d ;.d.ints w.-]bL A ghit wnd horizontal curvature 'mui3 bs -ikD.j.th no, f.-tt ,'design peedo1 1.Y, kilometers per hour is obtained readiiy. 
... nm m cur\Qtu . dyI\re is derivea . . %h1. ttidard 

curve foroula" in cor6ance aith At,,7-3X rcc,..,Aonld praceL'uj*e.. J'.r i*h(i'lat curvature proposez, it is c,\n'iderod im[Irictical tV,-isiontr tb w . f'r curve widening on the project. 
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DESIGN PROJECTS 

Project 4 

The design standards shown below are recommended for the proposed pro
ject. The standards were developed for adequacy under the present and pro
jected traffic, with due consideration gtven to the varying topog'aphy through
rfhieh the aligment would pass, In addition to safety and econzWy, consideratior 
has also been given to the compojitonr the traffic, wbhich would contInue to 
be comprI.sed of a relatively high percentage of single unit trucks0 

J 4E0IVFlDE DESIGN STA1N[DARt 

Cochabamba 
to Sacaba 

Sacaba to - Villa Twiari U 
Villa Tunari 11 to Isiboro 

River 

Minimum Design Speed 

F7ht and 
lWlling 
Terrain 

90 KQIH 

Flat and 
,,lling 

Terrain 
70 KIPH 

Moun., Flat and 
taincus Roll.ng 
Terrain Terr.ain 

35 IUH 70 K0 

Minimiu Radius of Curvature 270 Meters 150 Meters 30 Meters 150 Meters 

Maximum Prof. le Grade 35 6% 7l 2/ O 

Superelevaticn and Curve Widening A S H 0 S t a n d a r d s 

Roadway Base Course. 
Material - Crushed Gravel or Stone - Pit-rin Giravel 
Width 10 Meters 9 Meters 8 Meters 6 Meters 

Roadway Surface Course:
 
Material 5 em.Asphal- Double Bituinnoua None 

tic Concrete Surface Treatnent 
Width 7 Meters 6 Meters 6 Meters -

Design Loading of 
Bridges 	 _ AEHO 11 20-44 

Width of Bridges 
(Curb to Curb) 

Length under 15 rto. Nno 9 Meters 8 Meters 9 14eters 
Length 15 to 100 M. 8 Meters 7 Meters 7 MeterG 7 Meter. 
Length over iO M. None 6,5 Metera 6.5 Metera 6., Meters, 

I/ 	A,,, intersection with Project 1.
 
Compensated.-
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IMMIAL FFASIBILTTY-ANDI FO,OIC ,,JUSTIFICATIrON' 

PROaECT 1 

Inaamuch as Puerto Villarroel is now connected to the National
 

highway network only by a Jungle clearing and trail loading to Villa
 
limitod to an occasional
Tunario proent traffic to and from the port is 

podestrian or mule. 

Future traffic on the projected highway would be genorated mainly 
at Puertoby colonization along the route, and by river commorce Villa

rrool, Moot of Project I uoid form an important ].iric in the iidely 
of the Junglo1'" following the eactern pieddisousoed "Marginal I-Kghw,-y 

mont of the Andes through Colombia 9 Ecuador, and PcFr; and crtonding 
Ptn Amrioanvoutheaotwavrd acron Bo.iviav ao v injJor segnont of the 

Highay System° A joint statcmont of intention [o bui.).d the larginal 

Highway wao rocoently signod by the four countries involvod, and 1xindc 

for a prollminary survoy of tiv fcaoibility of the highany have bocn 

made availablo by the Intorame1,-'ixn Doelop ,int B:iYc.-. PaIrts of TAI. 

Projocts 1 29 3,, 4 ad 7 vould1 o inoorporatod in l ohii nn arterirl 

high.7ay The ouacecding traffi po'0., *n.c01V3hoWcvoi> do not inclui. 
Pro ot 1 fronmtho sizable additional traffic tlat ioLd rosult along 

of Euch an arterycompletion of adjacent cootiono 0 

Based on xpo.ioncae in otiicr colonization areas and on the cole

ni.:zatioa program, it ic expected that a ty-pical farn-r nottling in 

the aresa pnetrated by the proposed highuay would hovo about 4r} 
in thohentaro:, under cultivatio by hi'lfifth ycar and 6,; .cctarc 

tenth yorro The area under cultivation would incroase only gradjt.vly 

in suboqueat years and reach about 8y hoctareo in 20 yoaro. It is 

total approxinatlye06timated that 9lipmenta fron uh farlm would 
29DO00 Ild.ograma i the tcnth ycar, requi-inig 4IS ti-uckloado at an 

of ,j-bc metric tons each,, The number of truckloads -ihippedaverage 
from each farm would gradually lncreaso thereafter to more than six 

in the twcntioth yaro 

of theDuring cloaring of the land by settlors a small part 

lumbor millou 1- is nosumod that
timber would probably be hauled to 

an average of one truckload per year woud bu ahiippad during tho 

first five years of cloaring each farm and that the rate would 

docline rapidly thereafter &a the clearing activity dimiiahodo 
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The total number of truckloads from eAch fer thus would increaso
 
from an estimated 3,8 in 1972 to 6,5 in 1987. From the total of
 
29500 farmop thereforep eatimated annual outboumd truokloada would
 
number 9,500 in '1972, increasing to 16,250 in 1987o
 

Traffic studios conducted on highway leading from colonization 
areas near Santa Cruz ,and tho Alto Beni area (Doaprtmont of La Paz). 
and on the xiati.ng road botwoon the Chapare area and Cochabanba9 
indicate that the total nuember of vehiolco traveling in both direc
tions ranges betwoeen 2b1 and 7.8 times the outbound truck movumento 
of agrioultural and tinbcr produotno It io as uiied that a faotor of 
3 should be applied to agricultural and timber products brought fro'u 
farma in the ncv Project 1 oolonization area in 1972, inoreaning to 5 
by 1987 DitiAted total annual traffic genorated by colonization 
thun would niount to 285(Y0 vehicles in 1972, and would inci'caso to
 
81p200 in 1987o
 

The National Roads Council recently oomnplotod a thorough otudy of 
potential commerce on the IMaor River oystot inci.udod in their report 
are estimatoo of cargo that would pau tlrough a port on the Iohile 
River in the vicinity of Puerto Villarrool if a higrhwYay conncctioti were 
available through Villa hnarlo A amall part of ouch commerce would 
have been diverted from the pronont route via Puerto San i1ranaLco,) 
but the largo majority would be nowly'dev e loped river c mmorca. The 
estimates o" potential comoron ore bacod upon the asoum-d realization 
on ochodule of the National Planning Comnisaions Tcn,-Yoram Social and 
Economic Developmcnt Plan, covering the period 1962-19'71o For pur'po3eo 
of tho present foaoibility analyuis, however, it is asaurjed that only 
about 75% of the potential indicated for 1971 would be realized by 
1972' (five years after construction of Projects 1 and 4). and that the 
full. amount would be reached by 1977, 

It is probable that the combined southbound volume of cargo f'roa 
the port and of agricultural produce from farms along the highway voLld 
exocod the combined northbound volume of cargo tc lhe port and of LiiZ,
oellaneorw items to the farms° The ostimatod southbound cargo from the" 
port, at an average load of six metric tonao would roquire 14,800 trucks 
in 1972 and 19,750 in 19779 or 29,600 one-wky tvipj in 1972 and 39,500 
in 1977. It is acoumcd that, after 1977; the river-lU~.ghway traffio 
would incrc-,se about 7% por year, basod on projection of tho norna. 
rate of traffic growth for the country indicated by the traid in gasoline 
salca betwccn 1954 and 1962, Dy 1987, therefore, annual one-way trips 
would reach 77,9700o 

The report of the National Roads Council makes no alloance for 
(xporta to Ar-gentina fror, the Namoor6 bacin. It i coti.ted that 
2,500 tons of exporte to Arrgcntina would originate on the 11amored Fystem 
in 1972 and would increase to 7:500 by 1987, requiring 800 one-way 
trips in 1972 and 2,500 in 1987 
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Estimated total truck traffic to accommodate commerce at the port
 
thua io 30.400 vehioles in 1972, inoreasing to 80,200 in 1967. Some

essociated highway traffic would probably bo generabod bj activity at
 

zhe port; it in assumed that ouch associated traffic would amount to an
 
additional 10%,
 

An a reGult of both colonization and pr-. '-"itiee, the total
 
numuer of vohioles entering and leaving the projcc. -i-oa annually via
 
the proposcd Chaparo River bridge in ex-pected to be rrh 6 1,900 in 
1972, incre'iJing to 169,400 in 1987. The estimated avorage daily traffic 
at each end of the project is given bolow: 

PRJI_..CTED ATIERAGE DAILY TRAFFC 

Yegoar At Chna BiAtdenro Purto V lltrr.9. 

1972 170 90 
1977 240 120 
1982 320 170 
1987 460 240 

Blonefite 

Tangible benefits from conotruction of the propood hg., would
 
be made up of dovelopmoit benefits from now colonization alonE; t: high
ay and from linkage to navigation on the Ichi.o-14amoro River .;tc:,i
 

It in assumed that farm prico in tha project area would be al. -htly
loss than thono now prevailing in tho Chapsro area bcnuso of the a2&1itional 
tranoportation coats re3ulting xfrom the greater distanco botw(en fa)-,"a
sor,#d by the new highway and their markets° Gross inceso from a typical
'arm in the tenth year would bo about 940, Deducting for labor, : 
on capital and marketing oxpenos would give a not annual farm income in 
the tenth year of about $150o Bacod on the 2500 now farws aasurncd to :o 
developed in the Project I area, it ia entimatod that the total. new net 
agricultural income attributable to the combined highway and colonization 
program would equal $62U,000 in 1972 and would increano to S2,600,000 in 
19870
 

Now income would be generated along the rivors where navigatiou
would be linked to the highway system by the propocd conntructions 
Inoroased movement of cattle from the area, at an estimated inoreaned 
income of WI0 per head income, and now income from sawmills in th,lowlands, indicate a total net income on the order of 1 6 million in 
1972 and 036 million in 1987. 
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Total estimated tangible bonefits from colonization and ].inkago to 
navigation are as followsi
 

gTflMTED TOTAL AIMIJAL TAIGII EI LLTL1, 

(Thouuand of Dollars ) 

Benfits 'from Tot.l 
Benefits £rom Linkago to Tan ible 
Colonization Nav- aton Benofits' 

1972 620 1958 0 29200 
1977 1,280 2,l0 3j390 
1%,2 1,720 2;750 49470 
1987 2,600 3,600 6,200 

There are many benefits that cannot bo moasured quantitativoly but 
which will be irpox-bo. to BoliviaQc proga-.csn., Some porichable or high 
value cargo is traninsorted by airplane from the Bcni Dopartxent.' Trano
porta'ion savIng, ,rouC1 accruo from the rnovomont through Puerto Villa-, 
rrocl of such OoT..modi'ies now transportcd by airc 

The hghix.y dcvo].opmont progra1 of Iosi i.io conl,cmplatcs five 
Ceparato projocts having at least piirt of thc.ix." rout;-s along the base 
o' tho eastern mountain rango. These scoionj., Iicluding almost all 
of Projoct 1 rnd an adjoining iiegrnont of Pi'roject 4.. togthhez could be 

tincorporated in "Marg-inal highw;ay Uhn Jrv 2' Theth(e proposed of l 
development and transportation bonefits of Much an arter' a;,o..d be very 
substantial and, au adjoining sootions are complotcd., an approp:.-.ate 
portion of ouch benefits would be attributablo to Projoct 1, 

Highway and river accoa provided by he proposed project to aroea 
now relativoly inaccssiblo would facilitate the cotablizhmcnt of 
health and aolfare sorvicco, and would afford bot"o:- opportunitics for 
community recreational and nooial aotivitieso It would facilitate 
national and local administration. The accoleation nf agricultiiral 
production would tend to reduce iuiporLz and stinmulate cf; ;t,r both 
favoring Bolivala international trade banCo Tho ntiutulation of 
demand through reduced naricet pricoe and now incnl.VoM to thoo irduo
tries that rely in part upon the resourcos and devolopnont of the areas 
served by the highway and connecting river would Dave a far-reaehng 
influence on the over-all euonomic growth of the aation 

Annual Coritg 

An the highway and colonization projects a're ir't-dcpondent in 
their functions, the costs of both typos of projoct~n ,.utt be oonsidered 
in the economio analyais, 
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The total cost of highway construction tnder Project 1.is given
 

as $6,500,000. It is assumed that the project would have an economic
 
life of fifty years, and that an equitable return on the highway
 
investment would be 6%.
 

The annual capital recovery cost, therefore, would amount. to 
$412,000. It is estimated that the arnual average cost c, mainten
ance of the project over a 50-year life would be about $81,000; 
included i.n the estimate is the extracrdinary main 4enarce costs of 
periodic replenishment of the gravel in t.he base ,uJrse. 

Based upon informat4.on given in a IDB inWe-rnal d.i:ment dated
 
December 11, 1962, the colonization costs associuted i,.h the
 
program for the Chapare area would total $4,665,000. Or the tot.al
 
amount, $?,594,000 would be loaned from the Tank's SoclaL Progress
 
Trust Fund at an annual combined interes*, and -errice charge ra4e
 

"
of 2%. An additional $],075,000 would be lna i from the .ank's 
Fund for Special Operations al. an annual -rnteres' rate of Y0. 
Finally, the Government of Bol ivia woujLb reLinquish .he virgin land 
at the site (which is evaluated in t.hi.s analysis at zerc c., in
asmuch as the land has no logical altenui.i-ive uzie) and wouJld provide 
about $33,000 at an ass'wried annual interest rate of 6%. :i. is as
sumed thot about 52; of theie loans;woul.d be applm1d tC2 ,olc.lnzalion
 
within the zone of influence of Projet I and 1'.< in area.- opened by
 
Project 4, based upon the expected distribut.ion of familnes, in the
 
two areas. Each colony would be perpc- n1, but a 10-year e,'onomic 
life has been assumed. On the basis of this life and. t- t)ppro
priate 1'ates of interest and credit. fee, the tcial annual capital 
recovery :ost of the colonization associated wj~h Project . would 
be $79,OCD.
 

Total. annual cost for the combined Projec.t 1 highway and
 
colonization thus would be $317,000.
 

Benefit Cost Ratios
 

The ratios of the annual tarRibLe benefits tc the tctal annual
 
cost for selected years are as follows:
 

Year 

1972
 
1977 
1982 

1987 


TJ2NCASSiF I 

Ratie,
 

5.9
 
7.8
 
io.8
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PROJ'ECT . 

Trarfiq
 

l[ighwiy traffic betwoin Cochabykmba and Villa TunariLfluotuates
 
sensonallyp largely according to crop harvests° Two traffic sauveya
 
were conduated in the project area at an interval of about rjiX months,
 
in January and Juno 1963o Seaonality, indicated by monthly gasoline
 
au.lo3 in Bolivia and by other partial data on vehiole movements in the
 
ragion, waa oon3idered in adjusting and combbining the data derived from
 
tho two surveys in order to prorido the estimated prcnont average daily
 
•;raffic (ADT) by negmonts 

Abcut 67 percoit oF tvi vehiole beliiroon AcJuirro and Villa Tunari 
have a cnpacity of two :,r0o".o more pieie;caG only about 77 porcont fall 
in the samo oategory bot ; CochrvbirJh nxl Stucnbf where k.ho trrffic 
donsity io groatoot, r; .ip- oargockn ..'ied out of the Chiparo area 
include fruitia coca, o,.x ".ihbr; moot truuk3 rotur'n northbound c.,,pty 
or with mixed cargoeo 

For purposo of analy.-i.a it is'nocos. ary -.o e3tizinto th; h .*etical 
pros;ent ADT th&a; wouLld i-tilizo vriou= sjegmevnt-. r' th s propoe&L , -Lo 
It io rcnaonable to arurn, th:at, of the preo.3ni '/ vchiLoo da.LI
betocn Aguirro and Vila Kunari3 65 would be divertecd to Lho pr, .,'r7od 
now routo; of the presont 20 vohiclc3 dally botwoon Aguirro a&n (,.;omig 
fivo would travej. to and from the Yungaa of Coraiini 

'ft.alfic on tho ccirting road botwoon Tiraque and lguiarre probhly
al.ounts to one or two vehicles per day during the dry se:1on, ai nom.i 
at other tiunno Noneth"elso,- ccrtain crops pLoduced in the projc.ct 
area have mrarccts ih aro. :a-t of Aguirro,, a.thouh of uich lc.,., 
importaie than those in Cochabanba and other point o the west,. 
Market3 oa,st of .guirro prob',bly o,tond aa far sf3Epi-,;m.n, thenoo routh 
to Sucrep Potool and intorineliato poirntrJ 1hovo marketsi include 
rolativoly non-porihable prodact not produceud locally, 5uch ul 
brinana:3, citrus fruita, rico, co',a arzl .lumber At prcict mo:.t ;Uc.., 
coimmodities are takon to Cochabamba where ona are tranuhlppcd ;,. 
outlyI n[ markotoo Tho possiblo doriti.nr.tioonr of thooe prduct.[ h;... 
boon awL-ined with rcforonco to the projoctions for final domand 
published in the National ?Plnaing Cow',3s..on. Ten,.n. r Social 
Econonite Devolopmont Plan inclucling population dli,.trIbution. dizp... bio 
income J 3vals, local solf-ufficiency2 and posibilities for proi*c, 
subatitution° 
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Pertinent data indicate that the 1971 potential markets to the
 
east of Aguirre and south o" Epizana will be about 10 percent of the
 
total, while those -o the wo::5 of Crirra ill be about 90 percent.

A review of similar information for other years indicates that thure
 
would be no significant chango in this relationship before or afer
 
19710 It is concluded that aboub 10 porco- of the Icess porirohablo

products from the Chaparo area might be trar.'Portcd to destinition3
 
cast of' Aguirre and south of Fpizana, wIle 9C pf'r,.,'il; go to Cocha
bambag Oruro and othor woRLern markets, Yucca, Ivc: Xo. corn, and
 
other farm produce probably would be coinfinod to markoL3 wcnt oP
 
Aguirre, B.tsod on the preient typos of oargo truckod the
out of 
Chapare, and ADT of about 5 vohiles would orobably utilize a road
 
botwoen Aguirre and the CoouhabarnbaS.anta Crus high-ay, if it were
 
now available, in travolling to and from tho southeastern markots.,
 

If the propoccd Project 4,highway' via Colomi, with the spur to
 
Tiraquo, were in oxistonoo oday; the pattern of present traffic
 
probably would be approximately ao chown in the following table
 
(now traffio that would be gonoratod as a result of such a new
 
highway is not included):
 

IROIJA13LE PATiriN O' PRFZPEDr Th FFtC O 

ant Proen' . ADT 

Cocihnbamba - Sacaba 
 350
 
Sacaba Aguilrro 85
 
Tiraqua - Aguirre 
 5 
Aguirre ,-Colomi 85
 
Colo-ni - Ywugas of Corani 
 70
 
Yungas of Corani - Villa Tunarl 65
 

Future traffic on the Project 4 higjhway ohould be col-iposcd 0 
existing traffio normal e ,rt£ficinorci;.cod by to,,c 

development traffic, and sup-.A.c onlt- rXy traffic rc:OIltin;r from thC.
 
construotion of Projcc'C; 1, This does 
not take into account the
 
t rniTfc that iorId resi!1t; !Iong .ProjectIt rx:,rp].etion ol' adjacent
 

tionr, of the Marginal lighvWo
 

The most reliable indic:'.;or of the lony'=t-,, trend in Bolii..Pj
t~vaffio Yrowth is Gciedi of :-'-.-oline, which incrvd botwiaon 1954, vnd 1962 
at an avorage annuael- rate o:,7,2 porcont,,Trafflc on the aC-ni:3ing road to 
and from the Chaparo, roto::, by the .;'%tional Roads Council.,, *Jcrenamd bi 
btni1957 cr 1962 at an av<r- , annutal rate of 12,5 ocr ni~prceaulahby a largo
share of the in,roave was thc result of the rapid doveTop.cnit of the Chaparo.
region* It is assuied that noral tiraffCic grovth betwoon 5cLs now connected 
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by roads in the projent area will be 7 ) peroent arauallyo 

Generated traffic consists of motor vehicle trips that would not be 

made if the Izoposed highway improvements wr.r not provided; all such 
traffic should devolop within two years after completion of the project0 

In the UrJted Stateo generated traffic has been found to lci [gnrally 
between 5 percent and 25 porcent of the volume moving, prior to completion 
of the project,, It ie asild that the proiioaod improveraonts from m existing 
vingle-lano road of stabilized local material tn a 1-wo-lano paved road of 
high design charlotoriotica would rerj.ilt In a goncratod traffic increaso 
of 20 percent, while similar improvement of rui exitn gezistirq;facod road 
woild reoult in an increase of 15 percent; it is further aur ntcd that im
provement from a fair..woathor oarth road to an all-woather ritabilized earth 

road would reGult in a genorabod traffic incroao of 5 percent0 D-,aecd on 
the existing highway condition in the project a.reaq it is otimated that, 

of the present traffic ohclTn above, generated traffic would averae an 
addttional 15 percent botraeii Coclivbamba end A(;airre 5 percent tot',een 
Tiraqus and Aguirre, mid 20 percent between Afg..rre and Villa Tuia'in 

The oombinatlon of normal ond goneratod traffLetgrloj'h components
 

results in projected inoreaoos above the pr ,nont ADT r~uinc' from 110 percent
 

in 1973 to 460 poroent in 1988 between Cochab,bn, and AULvirro, from 100
 

percent 'o 450 percent bot;ween Tiraque and AGuirre in the owae ycarsa end
 
from 115 percent to 465 poroont between Agidrre ond Villa Tunarin
 

Tho number of tru-kload2 ahipped from oah fam-n in tho CBF coloni

zation po,-oram served by Lrojeot 4 would be about the urpme -,o for Project 

.1 AJlthcuh the now farms expected to locate el.ong 1;he highway bot!.een 

Km. 90 and Km, 150 would not receive tho Government LL 13tance pli~med 
for thore in the sponsored colonieos the greater proximity 1,o mnrkots for 

the products of the opontneous colonie, wolid Lenv1 to 'r lizo their rate 

of developmont with that of the sponoored. colonles,. Luber shipped from 

the farms is assumed at the came rate as for .roject 1., 

Total number of trucld.oads froi each farm thur.. would be the stmo
 

as fo Frojeoct 1, 'From the total of 1,,900 fsernm planned by (2BF fr the
 

area nortb'.:,",wr of Villa Tunrexi and the 600 foasrG otlimated foi-the axea
 

along the propoood hi;Toy botweon Kim, '0 and 1,. 150, estimated annua. 

outbound truckloade would total. 9,500 in 1973,- increasing, the 16.,300 in 

1988. Applying the oae factor, used fo." PrOject 1, e.-tiv,A 0. total annual 

traffic generated by colonization thus Tioild -.io oi',- .": 5. vohiclo 

in 1973P and would increase to 01,500 in 1933,. 

The preoodng forecasts of Project 1 and 4 the :9oposed
 

Projeot 4 highwcay have been oombined to f£rnish following estimatos of
 
total projected average daily traffics
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TOTAL PROJECTED AVERAG DAILY TfAFFIC 

A D T 

Segmeat Present I970 1903 91 

Cochabamba-Sacaba 350 970 1o350 1oo5o 20600 
Sacaba-.Aduirre 85 420 580 790 1.120 
Tiraque"Agdurre 5 40 50 70 3.00
 
Aguirrol-Coliom 85 450 620 850. io190
 
Colomi.,Yungas of Corani 70 410 580 790 1.110
 
Yun&sa of Corani-Villa Tunari 65 390 590 750 10050
 
Villa Tunari- Isiboro Rivor 50 70 100 140
 

•Bonofits
 

Tangible benefits from Project 4 would consist mainly of reduction 
of road-une costs and development bonefits,,
 

An analysis was made by T.IS of vehiclo running apeeda and oporating 
costs for the exiatine anid proposed roads beowecA Cocbabamba and Villa Tu
nari, bases on data publiohed by AASHO cnd a.djuntod in accordance with 
conditions prevailing; in Bolivia, In v'oti here CXades are nustained for 
considerable distanco, vovoragro running upeed of ,nedium and hoar vehicles 
were nAii:sted d'ovmvrard to allow for crawl spcdo In tohe uphill direction 
Operating costo per kilometer for each type of vohiclo wer cotimrzvtod, 
based on doninant -oomotrio,charactorintico and the' otjriated running spoed 
for each segnont of the existing and propood roado between Cochabcamba 
and Villa rTlonx. The composite effect of higherl running spoodo, improved 
roadwa;f surfa-e, and olimination of long aoonon n of road at high eleva
tions results in &verage so.vingn in vehicIG operatingi costo between Co
chabamba and Villa Tiniari of about five oento per kilometer fo:' lighb 
vohiclo, 11 cents for modium vehioleo, and ntu'iy 30 conto for heavy 
vehicloso The estimated coata. of a ono-way vehicle trip between Cocha
bamba and Villa Tunari on the existing road (100 kilonot'rs) cipared 
with those on the propoced bighrwjy (162 kilometers) zre as follown: 

ESTIMUATED VE LICLE 0PiATPIIIG COSTS OF A O1IE-WAY TRIP 

- ETWEM .,i COIABAUIDA AilD VILLA TUAPI 

Type of Vehicle 

Routo Lio~ht Medium ±ioav 
Existing 17-30 37 ,00 33.60
 
Proposed 7-50 
 15 40 27 70
 

Based on the estimated roductions in opre.rting costs per kilometor,
 
averago trip 1non-t9h, and nro.ioftod traffic, conritruotion of the I)ron I
)S.' 
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nor E.-h- ty bewoon Coohahal~iba 111d ,Ilis Tuui., togothor uith thri connoction 
botwoeei Aguiri-e and tho ( -,an,MchbambC'b.f.rghw-ay near Tirrquo would 
result in total annual savinga in vohlcl' operatlng cents of al.most 31 
million in 1973, increasing to $7o7 million in 1.988- For traffic botweon 
the Conhabamba.-Santa Crur hihxlny and 'gt'.rra on the fair-,roathor road no\I 
under the assuption that dJring tbhro tionths of the year such traffic would 
be forood to dotetur via Cooeiabba 

Aff with Projoot 1p devolopmont bono.Cits ano4ociated with ProJct 4 are
 
moasuard in terin of the attributab]e ina-orvose1 .1ir the nt 2ocm income:
 
Gross I ncome in the tenth yeor from a typical farm in the propgricd CBF
 
coloniz.ation area wont of Villa Tunar. wo-O.d equal ahout $l,0000 

In cetimating not farm innomo, doductioi - frcm Cv ,nn inicori wore riado 
for the costo of labor, aspital and mRrUotinr0 I5 WM! tiJtUcId that in 
most oases, land would bo providod froee of cr't to th ,)e'utior, Yy)iol
not annual farm income in the tenth y,2-ir, on!.IiA-ed as 'o17 i'r,!0ct 19 wo',d 
amount to about $570,, Farm pric-s wtold be hlj.hor nJ.ng tha proj)C.'
highway bnt.woon Kmo 90 and Kmo150, but the relut.'I' Igh,:, incotres 
would be offoot by oorr. pow6no,]y higher pro'ductlon ecotr hooaurw oi' the 
imore r:ggod topography oC the region; not inc,o, thcr, \'o, wo1-ld b- of the
 
samo order as in tho CDF coloiW. Pased on l, ]. 9O0 .f'rnr plarwed for the
 
OF colom and the 600 farin o:pootod to be c,..c. boteen KLt , 90 and YLMo
 
150, it is esbimatod %hatthe total new not ,nrnu'a. fara incoe attributtible 
to the combined highway and colontzntion programnw ould equal '700,000 in 
1973 aud would inoreaen to $2,800,000 in ].9'38° 

Total estimated tangible bonoflt from savings in vollict. operatin; 
costs and from now farm income are as followzj 

ESTIMATED 	 TOTAL ANNUAL TANG11i LE BEl.1,YTT3 
('hotioands of Do . .... . 

Road-Usor DOeV0lop:cnt
Lra..r Denoflt'a Bon:i.t'ir ToiJ-l. 

1973 3.,050 700 3;750 
1978 4,;310 1/20 5:,730 
193 5720 12 7,590 
1988 7p710 20800 10510 

AG disounded above, the segmont of Proj ct 4 boiunn the interolotion, 
with Project 1 and the Iliboro IU.vear would bnoano A part of the propoued
"Iargiaal Highway Lo tho Juagille, As adjo).nivg ;o,'.,rtion aro co;nplotA 9, an
appropriat3 portion of tho devolopment and traniportation boiot'ito would ho 
attriblitable to Project 4, OMhcr bcnofI.t: not easily meastued would be 

similar to intangible beneflts described for project.
Annual gostp 

Tie total cost of high.y conatrucion undor ProJpot 4 if givmo ao 
026.9 ,illiono It is cstimatod that an addltiontl 1o5 aillion would havw 

IWTA.9S1TFIT:J)
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to be expended in about 1980 for strengthening of the pavement on
 
certain segments of the highway required by increased traffic volume.
 

It is assumed that the project would have an economic life of
 
fifty years (except. for a twenty-year life of pavement), and that an
 
equitable return on the highway investment would be he.annual
]-,E 

capital recovery cost on construction, therefore, wouLd amount to
 
$1,737,000 until about 1980, at which time it would increase to
 
$1,858,000.
 

Although current maintenance expenditures on the existing read 
between Cochabamba and Villa Tunari are reletively low, future volumes
 
of traffic on the existing road would require rapid increases in
 
maintenance costs to a level at least as high as that estimate.d for 
the improved road. For the twenty-year period of this analysis it
 
is assumed, therefore, that the new highway to m 165 would ,enerate 
neither higher nor lower maintenance costs and that there would be
 
no net additional maintenance cost attributable to the prcject 
between Cochabama and Villa Tunari. For the new highway between
 
Villa Tunari and the Isiboro River, it is estimated that the average
 
annual cct of maintenance over a fifty-year life would be about
 
$41,000; included in the estimate is the extraordinary maintenance
 
cost of periodic replenishment of the gravel dn the base course.
 

The total annual capital recovery cost of the colonization 
program associated with Project 4 would be $15,000, estimated in 
the same manner as for Project 1. It is assumed that there would 
be no public costs associated with the 600 ne4 fumilies expected
 
to locate spontaneously between Km. 90 and Km. 150, other than
 
the costs of construction and maintenance of the new highway.
 

TotaL abnual cost for the combined Project 4 highway sod 
colonization projects thus would be $1,8h 3 ,000 prior to .980 
and $1,97,000 thereafter. 

Benefit Cost Ratios
 

The ratios of the annual tangible benefits to the total annual.
 
costs for selected years are as follows:
 

Year Ratio
 
]973 2.0
 
1978 3.1
 
t983 3.8
 
1988 
 5.3
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Shipments Farm Price Grous Sales
 
Cjwop ($b/}zr 0)
 

Rice 2.700 O,735 165 
Bananav 16,000 O,100 .. 133 
Corn 600 0,460 23 
Peanuto 325 ;1/ 1o6o 26 
Yucc?, 3,500 O0305 00 
Coffoa 225 3,940 74
 
Cit.'w 2,000 0,532 88 
Avc ado3 2,000 01732 122
 
Othera 1,250 0 ,975 101 

LHvcrtook (bU.it DLlr1/
 

IioiIfers 1 690 57 
Hour 3 I0 32 
Chickens 8 10 29 3/ 

At 12 po~oe belivianog (0) to the dollar
/ Shelledo 

Includes 5e dozen gan at $bo 4,65 per dozen° 

NET ANNUAL AGRICULTURAL INCIME ATTRIBUTABLE TO COMBINED HIGHIWAY (PROJECT 1) 

AN) COLO1IZATION. M,OJECT 

(Dollars)
 

Total Not
 

Annual Averaxo P,'r Farm Annual Incomu 
Year Gzo Sa~ 1vk~tin Cot ot In ow (2.,50 OFaA 

1972 570 320 250 620,000
 

1977 940 430 510 1,280000
 
1982 1,190 500 690 1,,720,000
 
1987 1(,550 510 1,040 20 600oC0)
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Dato flourl: Datoo Ilour5 
3tatio4 tETou- -ax Pox LAZ?e (Lqirvmn) 
Kilometer 7 2-16 2/ 24 23-29 24
Aguirre 3-16 16 23-29 24 
Villa Tuaari 3-16 16 23-29. 16
 

j/Included interviemmr to ascertain originn of oaotbound
 
vehicles and destinations of wotbound vohlcloqo
 

3rTIMIT M PR2,E1LT AVENGE DAILY TRAFFQJI 3?QJ O) 

Semeont 
 ADT
 

Cochabamba-Zacaba 
 355
 
Saoaba.-Aguirro 90

Aguirro-Colonfi (spur roqd) 
 20
 
Aguirro-Villa Tunmri 70
 
River Croiioing at Villa Tunari 
 45
 

DERIVATION, OF MARE_.._._DISTMBUTON W:- -T AMDES OE AGUIR, PRaIECT I) 

Wan~t 
 aIt 

Avorago Total Annual Disposablo Income
 
Per Capita Available for Purchase of
 
Non-procoesed Food 
 31 31
 

Produced by Conwunor 
 12 I
 

Expendod for Local 3ubotitutes 
 6 8
 

Available for Purochao of Non-processed
 
Foods from Oitsido Local Area 
 13 

Population 
 9"2000 179pO00 

Aggregate Incomo Availablo for Purchase
 
of Nonproceaed Foods fro Outsido
 
Local Area. 
 $1202709000 $ 19 30,000 

Porcentage. of Totea. Market in Indicated 
Area 89q6% 10;4% 

R/FLum fiaal demand analysis for 1971 in the Ton-Year Economic and Social
 
Developaent Plano
 

2/ Population projections of the' Bureau of Statiaticap 4inistry of Fin.nce,
fCoT P",ih mnr~rnt ,r,,, f'or 1071., 



UNCLASSIFIED 
AN III, Page 28 of 50 

MT IATED RATE OF NO,4LrLI AND GEMTED '1M MIC 

( rW G)CMABAMJA AND VILLA TUiAI (FrnOJECT 4)
[Pe tA .lareaiges above Prevent Traffic) 

Growth Oourponent 193 -178 1983 1988 

Normal 95 175 285 445
 

Geneiiied: 
CbchabamVl - Aguirre 15 15 15 15 
Tiraque-Aguirre 5 5 5 5
Aguirre-Villa Tunari 20 20 20 20 

Totals:
 
OUabnba-Ag.;. r.e 110 190 3 460 
Tirat,.-Aguirre 100 180 290 50 
Aguirre-Villa Tunari 115 195 305 465 

PRESENT TRAFFIC INCREASED BY PROJECIED NOM4AL ANTD 
G"EATED • 

.TPAFFIC BEDWEU; COCH1APIMBA AND V2.LA TIILRfI Projcct 4) 

D T 
Ie~neo. nt Precent 1973 'i977-5: . " 

Cochabazba-Sacaba 350 735 1,015 Il&c 1,9 3 

Sacaba-Aguirre 85 180 245 340 475 

Tiraque-Aguirre 5 10 15 2rs 30 

Aguirre-oloni 85 185 250 345 450 

Colomi-Yungs of Corani 70 150 X5 285 395 

Yungao of Corani-Villa Tunari 65 14o 190 265 365 

PROJECT 1 TRAFFc USING PROJEC 4 HIGwAY (PRojEci? 4) 

A D T
 

1973 T( "938 1988 

Totals 185 255 350 4W)
 

Distrhbtion to and from: 
Points West of Aguirre 164 227 310 433 
Points East of Aguirre 21 28 10 57
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ESTIrAMTD CROP MD LIVESTOCK PRODUCTION OF TYPICAL FAP$I r liTM\M1 YEAR 

PROJET 
Area Under _Di tion of Production (,cgs.),
Cltivation Production. Seed and Hcme Shippcd

Crop (4ectarea) gruma_ Feed Consumption off itarm 

Rico 2.0 32T.( 10. 2;TBananas. i.0 18 
 10,o l/ 16,.r-W, 
1:r,1.0 TO60 3007.0 6-'o 
085 375 / 50 325

Yucca 0.5 8?250.' 3,090" 1,750 iJ 3(',e)
Coffee 0.5 
 250 
 $ 25 225
Citrua 0°25 3Y125 - I.25 I/ 2,M)

Avoczados 
 0.25 3,.25 1,125 I_ 2,tK 
Others 0.501. 25r0 50) 750 1_____
 

2ub-totala 6,75 40,225 5,300 6,325 28,600
 

Livestock Shiped

Livestock -_Ppulation (-umber 

Bull 1 
 -
Cows 3 
Heifers 

- --

I I 200
 
Hogs 6 225
 
Chickens 15 8 
 35 
Zu - 58 doze)
 

Sub-Total .60
 

Total 8hipmentu (Rtuaded) 29,9,'
 

!/' Includes some wastage.
 

/ Shelled
 

EST1h14A IM'F AITUAL FATim SlHIrmTS ('PROJEuT, ) 
(Number of Truckloads)
 

Typical Farm 
 Total fxrcm Colonies
 
Agricultural
 
and Livestock 
 Ia,. 90..1m. 150 CBF Olony

Year Products Timber Total j 2.0 arms) jj90 F'arms)
1973 2.8 02,3 
1978 4.8 5.00,,2 3.,(\71
1983 5o3 0.2 5-5 3.300 10 oCo 
1988 6.3 6.5
0.2 3 900 12,400 

ESTATED DELO MET TiIAFIC 
D T 

1973 1978 1983 1988 

To and From Km. 90. Cm,, 150 19 29 36 53 
To and From CBF Colony 59 91 170

TTr- fI 1.10.1 
_115 
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Totals 
Ditribution to and froml 
Points West of Aguiirre 
Points East of Aguirre 

1973 

76-

73 

1978 

-223 

112 
8 

1983 

151 

42 
140 

ii 

1988 

207 
36 
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PR0JE1)D f Eu S fiNIN INC011 O4 BEEF AND t 'IMBER 
IN MAMORE BASIN ATTARIB!LBTE TO HIGIWAY PROJECr (Project 4) 

Cattle Timber 
cad Net tJbons Not

edf Incowe Shlppcd Incmw 
Forecast for 1977T: .... L . 

If Projec I Constructed 1/ 230.o"0 42,060
Aoawne About Iola Shipped-Vin 
Puerto San Francisco if 
Project 1 Not Oonutructed 23,0M 4,cKo
Net Increaue Attributable to 
Projec 1 207,000 38,00.Anumed Unit Net Income 1n/Hoad $ I i'l:n , $ 2.7'0,(i(X $38,00 
Total New Net Income for Ser.$ 

leeted Years (Rounded):, 

1977 2 0 Y0 r', L
1(,82 3/ 3P1,00 

I/ Forecaot in Mamor6 Bas3in report for 1971y asnumedand in. thinsanalysia a-3 apm
plicable fov 1977 (rounded) 

T./-)% of 1977.

/ Increase after 1977 ar rate of 5.5% the asumed gno th rato for' 6roij naticnal 
.product..
 

RUNNING S cnA MAB3A AND VULA TUI.AR}:DS BEWEE COC 

BY, V tIILE TYPE I /MYD M~UTE pinc1)Running Speed Percentage of o.staneo on Fj ;'t, ng and _PCP a=u(Kilom ' tera Light VehM.Les Medium Vehicleu ILa.y - 

jper flour ) FTitJng Prooned ___ug Proptsed ci~zming Vrop:eQld 

0-9 
 53 67,
1019 63 27, 9 

•23 7 3 U.
3,39 2. 1 -3 1-,- 27 
q :2 14 W27j

50-59 28 78 12
6 9 .. 12 46 W

470-79 .... 

TOTALS. 100 100 1.00 100 Jo0 100 

iJ Light-vehicles ieclude trucko up to 2 to-na capaclty medium whicLez bave a capacjltyof 2 - 1/2 to 9 1/2 tons: heavy vehiclea have a capacity cf 1I) tc'nc of rr'Ceo 
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S mD CROP AND LmIEaD SAIS OF wI)AL 1r0m, IN Tam YEAR (PROJECT 4) 

Shipmcntv Farm Price Grose Saies
 
CRop (Plogram) CwstAg)
 

nice 2,700 6.3 170
 
Bcananas 16,000 1.0 160
 
Corn 60 4.0 24
 
Pvanuts (Sheled) 325 9.0 2.)
 
Yucca 3,5(.) 2oT° 95
 
Coffee 225 33-0 74
 
Citrus 2,000 W6 92
 
Avocailo 2,0 CV-) 6.3 126
 
Othoro ip5O 8.3 In4
 

Livot'l ck (Nlumber) (Do!!ar/Utit)_ (Dollars) 

H1eifers 1 58 58 
Hg3 13. 33 
chic~wi .8 O°&') I3 

5.ital 995 

1/ Includee 58 dozen egpaL ht cento per doen 

NT AN~NUAL AUDICaULTRfAL INCru ATT-PJMVM~AE TO OCW ND 1W0IWAY 
Am~ 0NwZArTYoN rno-mx (przojEa 4) 

Annual. Average Per Farm Total Net 

Grono Production and Net Amiual Income 
Year Sales Marketing 0sts (25 Farms)Income --

373 6(k, 320 807Cim(KIX
1978 1,00 130 570 19 1).; 0xx)
1983 1, 250 500 750 is 870 C )
1988 1630 51n l,2) 2o 8,q% ,00 
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The large amount of equipment required for Project 1 and Project 4
 
'combinedend for the extensive additional road construction ncw scheduled
 
Ia not available at present in Bolivia. A contract combining Projects 1
 
and 4 should be sufficiently attractive to ltrge foreign contractors to 
Induce them to ship the neceaory conotruction equipment to Bolivia. 
Except for a few items, a fleet of new equipment could be fully amortized 
on these two projects. An estimate of the equipment needed for the pro-

Jects Is presented below;
 

CONSTRUCTION EQUIPMENT ETI4ATE 

Project 1 and 4 V 

Number 

Cost FOB U.S.A. 
(Dollars) 

Equipment 1uch Unit/- Total 

Eatimated 
Hours E ch 
Unit Used 

on Projects 

Equipment for Structures 

4 Concrete Mixer, 1/3 C.Y. 2,860 11,4ho 4,500 
3 Concrete Mixer, 1 C.Y. 7,095 21,285 6,000 
3 Batch Plant 5,500 16,500 6,000 
5 Tronsit Mix Truck,2 C.Y. 10,670 53,350 6,000 
8 Truck, 4 Ton 7,920 63,360 5,000 
4 Truck, 5 C.M. 11,660 46,640 5,000 
6 Truck, 1 Ton 5,500 33,000 6,5co 
4 Truck Crone, 4 Ton 14,795 59,180 6,oo 
1 Pile Hmimer Leads 7,590 7,590 . J.,COO 
I Boiler, 50 H.P. 5,500 5,500 1,000 

10 Puiap, Portable, 1-1/2" 220 2',200 6,cco 
10' Pump, Portable, 4V 1,342 13,4 20 6,0c0 
2 Welding Machine, 200 Amp. 341 6 12 3,0CO 
3 Air Compressor, 600 CFM 14,278 42,83 4 5,00 
4 Air Compressor, 250 CFM 8,052 32,208 5,C00 

10 Power Plant, 5 KW. 1,463 14,630 -4,000 
3 Set Small Toolv, Concrete 3,740 11,220 5,500 
2 Prestressing Equipment 3,850 7,700 3,000 
2 Cra nc Crawler Type (available 

In Bolivia) 3,000 
3 Motor, 30 H.P. l,I0O 3,300 6,o00 
,2 Loader, Front-End, 1 C.Y. 6,600 13,-00 6,000 
2 Crane, 8 Ton 19,250 38,500 J00 
2 Bin, 100 Ton 3,300 6,600 6,000 
2 Conveyor 00._ l,000 6,000 
3 Drag-line, 3/4'C.Y. (23,43 0-- 7,290 6,000 
2 Hanmr, Steam 7960 7,920 4,0O 

593,549
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EstImated
COst FOB U.S.A. 
(Dollars) Hours Each 

'/ Unit Used 

Number EquJpment &c4 Unit-/ Totol on Projects
 

CcrrJed Forward..... 593,549
 
Euipment for Grading, Base
 

and Surfacing
 

5 Dreg-line, 1-1/2 C.Y. 45,100 225,500 7,500
 
93 Truck, 4 C.Y. 9,735 905,355 7,500
 
15 Motor Grader, 13 ft. Blade 13,640 204,600 7,500
 
9 'Sheep Foot Roller 2,200 19,800 7,500
 
9 Tractor (D-6) 16,500 148,500 7,500
 

13 Pneumatic Pbller, Self-prop. C.,775 75,075 7,500
 
Tractor, Form 5,500 5,500 7,500
 

15 Water Truck with Pump 7,700 115,500 7,500
 
10 Service Truck 6,600 66,000 7,500
 
15 Pick-up Truck 3,300 49,500. 7,500
 
14 i1ozer (D-8) with 8 ft. Blade 44,O00 6.6,000 7,500
 
8 Loader, Front End, 2 C.Y. 9,790 78,320 7,500
 
6 Trector, Scraper, 12-14 C.Y. 30,800 184,80 7,500
 
8 Tractor (D-6)' with-Dozer Blade 16,500 132,000 7,500
 
2 Crusher, Prinmry, 75-100 Ton/H'.
 

(1048); Cruaher, bacondvxy,
 
75-100 Ton/Hr. (4022); Wins,
 
Screens, Feeder, 3 Englnes 66,000 132,(00 '6,500
 

1 Crusher Primary, 150 Ton/Hr;
 
Crusher, Secondary, 150 Ton/1ll.
 
Bins, Screans and Fe.der; 3
 
Ei.glnces, 140-165 H.P. 110,000 110,000 6,500
 

1 Broom, Power 2,200 2,200 4,000
 
1 Diutr,, Bituminous 1,500 Cal. 10,945 10,9145 4,000
 
1 Drcg Broom 550 550 4,000
 
1 Roller, 3 Wheel, Flat 8,800 8,800 4,000
 
1 Spreader Box 2,750 2,750 4,O00
 
5 Air Compressor and Aux. Equip ,
.


6oo aFM 14,278 71,390 7,500
 
5 Shovel, 2 C.Yo 68,970 344,850 7,500
 

20 Rock Truck 9,075 181,500 7,500
 
Hipper 2,500 __ _00 7,500
 

Sub-Total , ,8'
 
15% SPar Parts 6T73
 

Sub-Total 4,936, n5. 
23% Freibt to Bolivia !A35L.36 

T 0 T A L : 6,oyi,719 
ROUNDED TO $ 6, i00,io 

L/ Tit!;-a equ'pment Js predicated on the assumption that Projects 1 
" end 4 wi.ll be combined under a single contract. 

a/ta from "Estimiting Construction Costs"' by Peitrlfoy, McGraw-Hll, 
Second fdition 1958; unit prices increcd by 10p.
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NATIONAL, ROADS SERVICE ORGANIZATION 

DIRE CTOR 

DEPUTY [,IECTOR 

[CHETA IT[I jLEA AVI SOR S] 

PLANNIIJr AND CONSTRUTJ AND EQUIPMENT 1VISIONDIVRATIN 
DEIGN DIVISION MAINTENANCEDIIINj LQP!N IVI1. J 

STUDIS AND 'CONSTRUCTION ENGINEER CENTRAL MAINTENANCE AUDIT CEPARTMN] 
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NATIONAL ROADS SERVICE 

TYPICAL DISTRICT ORGANIZATION 

LEGAL ADVISOR 

PHYSICIAN 

DISTRICT ENGINEER] 

7 

ASST DISTRICT EN3 

E 

ADMINISTRATIOJ SHOP 

RADIO 

SURVEY Pg.!TY 

SOILS LABORATORY 

WAREHOUSE 

RESIDENCIES -RADIO 

RESIDENT ENG 

ASST. RESIDENT ENG 

RESIDENT ENG 

ASST RESIDENT ENG 

RESIDENT ENG. 

ASST RESIDENT ENG 

MAINTENANCE 
SECTIONS 

MAINTE 
SECTIONS 

MAINTENANCE 
SECTIONS 

UNCLASSIFIED 



00 

AMERICDL Sj 

(\,'] 
w-/ 

........
.....
 
.- t 

5, Sa 

XV0 

, -. A?*''/,/Y <. 

'-OT ) .. ... ..>i. . .... . . 
"A RA G U Y 

TAa. A 
rn* 2S S f 

~ BA/ LA "Oj 

DEL 
-'ev -Q- 7AJNACdNAL DE CAM VS j 



P~MA~2T A2RCAI'A i S OF -TT:'_ AT107,2AL FnMTs SiVTcp,3 

Dj stanch 
fromF_.Se c

Distri:t Fre- trfc Potable Toilet 
Office Cepsc- semt Power Wster c nd 

,' 0__-_0_f _ Prip Setion ity Force ProDe-tv Plant S-Dpoly Bath 

.-az ats11as La Paz-Achacachl PesidCncy 58.5 20 14 On Yes Yes Yes 
LaJo i l z-Desa dero 102-1 33.3 12 10 Rent No No Yes 

Guacui Lil Paz- sagadro Res-dency 90.( 16 9 Rent Yes Yes Yes 
Pocota .it Paz-0ru'o 103-1 4lO 15 9 Pent Yes Yes L 
Vjscachani L-3 Paz-Oruaro Residency 914.6 30 9 Rent Yes Yes Yes 
Ch,.qu agillo 
Untuavi 

La Paz-Caranvi 
La az- Carz-aavi 

l04'-1 
104-1 

7.0 
46.0 

6 
12 

1 
8 

Own 
Jumta 

No 
Yes 

NO 
No 

No 
No 

Caminos 
SaLcrc.-CtD ca : IN,--2 67.0 12 10 Rent Yes No Yer 
ChLa .c z-CCa r- avi 10-3 111.6 7 2 ova No No No 
Puer*o Lecn La _az-ca avl Residancy 136.o 20 12 Own Yes No Yes 

Sucre Yo 111Suer-oto{ 00- . 2010 10 8 Rent No .1,o No 
La Pal-a Sucr- zj n a Residency 37.0 18 10 0-a Yes ITO 
Zurina Sure-Thi zen 200-2 65.0 8 10 Rent N Oo ,1o 
Conzt a. Sucre 1-'U-_na 201-1 115-0 15 10 Own No No No 
Aiqul_ r a.,ai, EI idncy 150.0 35 10 Own Yes Yes Yes 
ghuuj!i- SC- e-E, -'a 1-3 180.0 !4 8 Ovn NO No o 
T.c7ma SuCr C .= 202-2 154.0 i4 - Oun o F;0 O 
PCI S F1Ci C - 189,0 16 Gun NO No 
Ast J _ o SL , " 202-3 243•0 8 - O-. Uo No IA-
R -oAzro SuU .C.--. 203-1 270.0 14 10 State 17o 1o No 
Pa,-_t !C Scre-C ri 203-1 290.0 12 8. 0!n No No IT 

El 'Hoino Sucora-aJri 203-1-2 312.0 12 8 Cwn 11o No No 
TImboy Fa=z Sucre-Cor Iri 203-2 341,0 12 8 C'wn No No 'o 
Incahuasc Sz-,I-Comiri 203-3 3920 12 Own No YoIo 
It- cuj S,;I -7c 203-3 448.0 12 - On No N o o 
Ccizri Sure -Cmr 203-3 468.o 15 - Own No Yes Yet 
I Kfbu. a Sucve-,amiri 36.0 14 -' Own No Yes N-) 
Janln3 Sucre-Gamiri co.O. 14 - owl- NO Yes NO 

( .r . __,_) 0 
0 

0 

http:fromF_.Se


D-4 ft:. ot Electrico Portable -Toil6t 

Distr-ict IT: : : of Czra RI-.? snoi-. 
Office 

1Kr t:,.c. 
Present 

Pro aroY.et 
PowerWer 

n Spy 
er =a 

h 

TariJa S tao E-cara Taa'ija Villr.V6u 
aC 

oo=! L .,7 14 4 
1 

of 
ent 

Fo 
No 

Nol 
No 

,, .... 

YunchL-. T-ij=Vi;Ilozn 
Tojo Tar a 7-i a": n 
Ciemnji1Tas TerijQ-aPut oz 
L--s Carorp- Tar-iJa -oto 
Villa Ab .a T t-ij2"ooa:

LaFzxaTlia -

Santa *-

T2 
"a, z . 

-. " 
Ca a;-- T i ts 

Viiiaz3n Ta7j.i a-Vil! 'nr 
tc . ,.., ..-

3O -2 
30C.O 

0=1__ 
3 012 

R-.ide 
01-3 

3..2-1 

. 

3C2-3 

-707-. 

10916 
1,0,0 

76,2 
115-3 
153,5 
610 
205 
82o 
C2. 

127 , 
151o4 
22 5,.0 
149o 
2510 

8 
12 
12 
12 
12 
15 

6 
12 

116 
12 
4 

12 
15 

1 
9 
6 

20 
7 
6 
3 
8 
6 
5 
6 

12 i 
24 

2 

rent 
oV_ 
rent 
rcmt 
ret 
rcnt 

rent 

rent 
fl-

rent 
rent 

Yes 
No 
No 
Yes 

o 
io 
o 

Yes 
ITo 
No 

o0 
Ye3 
Yes 

" 

0oNo 
-o 
No 
No 
Ye0 
No 
17 no 
Io 

o 
1o 

o 
"No 

Yes 

NO 
No 

ry 

0 
Yc
io 
No 
'TO 
Ys3 

C-. - -r 4 3 760 15 7 OTn U.3o ITO 

Cam:n-.Tmto 

a a 
.,...-c,. 

C? '-
-

.....C......-..-
A--

-"-

b' 

i'".. 
v. 

, 

,6 
"aj 

0.Q 
00 2-

_ ,-0'- :ioc, 

-9--

82,0 
512;o 0 

.. f3 o 

5 
8 

20 
9 

1 

8 
5 

cswn 
-
.es 

rent 

No 
No 

Yes 

No 
No 

ITO 

N1o 

""f 

Sca3.cz. 
u-z c 

ChE 
1..,. 

p-
c•-!-1'.^ a 
To c.. 

-

0..'z,.L , 
_-6Cc£-3 

.r 
cze c.., 

r 

0-'FotcR 
orLo--. otoio 

-

,.2 

60!-,3 
602-1 
6C2--1 

6C22 

1051 
533 

334 
85,2 

1254 
!8704 

23 
S8 

ll 
U55U 
18 
15 
13 

4 

14 

8 
12 
10 

8 
2.0 
8 

r~n 
rent 
rent 
0-n 
rt 
rent 
rent 
rait 

Yes 
Ye3 
ITo 
Ye3 
No 
NoNo 
Y03 

o0 

No 
No 
ITo 
No 
No 
No 
Yes 
No 

Yo 
he 
No 
To 
1o 

yes 
I -T 

(Ccntinu'd n Pe 63 ) 

0 
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HR AV'a MMTEVANCE, EQ1TIX'MMJW IkTWAT ROARS SMVICE S]TOPS 

Shop D 1. nt r ict S P 1 

Latho, .0ra1 (l]4ootria. Shop)
 
Plm~xor1
 
Pow'or 5aT1,17
 

Gx'zmn!c i;laft Grtnclor 
Vfilvo (iriaidlor1 
Twit 23cnch for Dejoli Injecotra 1 
Tot bAdlt for Gmorpatore 
llo~nt UirJ.t ;Cur ),io-taibutorn 11 

IV1ootxic \Th c 3 2 2 *22 

Air C~?:w~~ . 2 

Prcaa for Muin;Cruo1oo' Troadi I. 
flycdraullo 12 oo- (50 T) 12 
flod~ arid Fonr' Ropai.z Set 3 
Cha~in Iloii..ito .1 2 
Lhio coli2u outs Toola for Gaaora3. 

1Iotot Additioaal ciquipziont aind toola plxrohL±.od jidnor AID Toan B126' io to 
bu die-ributed1 to tha rsovraQ dJiotrict shops. (SQa pago 7) 
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SPECIAL TAXES CONTRLDUTXNG " 0CAD WORK .FUNDS 

-The following special ta-oni contribute furn: or road work: 

Gasoline Tax= Supreme Decree No. 05958 oi &anvary 5, 1962, 

which molifiod provioun .egimlation, specifics that 11% of revenues 

collected on gasolino God in Dolivia iE3 to be employed for the im

provemenv and maintennce of national rode_ The Boa .".,ian State 

OAX Ccrnpany reporto' that in the fourteen months from Oztober 196R 
through D<.cembar 196Z,, approxirmatcly ':b 8, 940. 000 US.3 752, 000) 

were collucted from this tax. Of thisa, tha bus eperatoru in L. Paz, 

Cochabamba and Oruro roceieod approxcirma6ctly $b. 3,400, 000 
Z S)000US0 or 31T% as a auboidir to mrn:,tai2 ),cwcr bufi. far-G in Ihose 

citlco. Approcirm!toy $b,, Z00. 000 US$ 16, 100.3 was chargled to controx 
or 'c $ome $b. 5,) 40, 000and co'Hockiorn of the (a~c, about 2. of the S 

($456, 200 waa turned over to tho Nationta. Roarrt, Couizil, or 59. 7% of 

ho- totaR, Another g-orcrnmoit sourcc hao s;'a';cd that about 64% of the 

tax reveinic went .o the buo operators and 36% ;..o '.hc NaRionzi Roada 

Council cf which appro :irnatcly 2ZZo In turn warj g-vcn t,,-. the office 
,of the Ynupector 	Gcne'a 1 of Lrocal. Roads. 

6Prectaci n Vial; TLirj' a road revenue contrbutlon 4ha1 taxer all 

able-bodiod men and women bet.woen i.hc a off Z, and 60 azt the rate 

of 10 peio' bolivianow *b. 7O por year., or in 'e :h:rcof. rcqu.reo 

three daysi of the rnonlr ?,abor on the roadst. The roL.-;ie.; of th"' Uan: 

and Aabo, han not been rucccaafuT to date for various reano):om. S .;me 

irregularitie in Lha coI;.ection of each have )-,een Lunpe:., and i't .0 
remocneo:imposuib.2 to cot',1ocC- much of the labor because of tbc 

and inac.(.~smibility of tho rcLioao in which ml-arA" pcopC i'o. Further,, 

the labor io inefficient because of the timc irvolved ',o co02ect the workers 

and tranoporZ thcmr to the sito of t.ho work and bocaus.e the farmer3 are 

not trained for road work. 

Tax on products 	growu in the Yunrjns (North of La P: , Law No. ZI 

cctab",izhcd the distribution of relcnu. c olloctedof Octobor Z, 1.960, 
of the Northfrom this source, 205 of which is to be upcd for roado 

and South Yunga3 

Tax on crude oil production, Dzpartmcnt of Sa,1na Cruz. On
 
crude oih
Novernber 16,, 196Z, it waa decreed that 3% of thc tax on 

to be uscd for devcopproduction ihi the Dcpartmerq of Santa Cruz wLa 

ment of roads and waterway communication hocwveen Sania Cru: and 

thq Beni Department. 

UNCILASSIFIED 
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Coca Tax: Suprome Decree No., 05996 of February 9, 1962, eatab
lihed that 7% of the revenues from this tax be used for roads in the
 
aroas Chaparaxi - Cajuata - .rupana, and Suri-Arcopongo.
 

Tax on coca and tropical producto grown in the Yungaj o. . 
Siiprernc DccrQ6 No. 06033 oll 1Arch 16, 1962, dec re ed that oatab
liihed 10% tax on coca and other prod.ucto originating in tile Cochabarnba 
Yangas. deposited in certain accounts called "Aduanas Limbo - Colomi 
Sacaba'2 and "R(oad Conatruction, Agri-cinto - Puerto Aurora", were to 
be uced excl.uoively for conatruction, irmprovement, and maintenance of 
the Cochabamba Yungaa roads and those roads connectiog'with the Provincc 
of Chapare. 

Tax on Coca and Tropical Products Grown in the Yungaa of Arani 
and Carraoco, Supreme Decree No, 06098 of December Z3, 1962., 
decreed that the eatabkiohed X0% tax on coca and other producto coi~ec'ed 
at the Aduanao of Tiraque. Santa Rosa, Chujillao0 and Touora waG to be 
used oxcluoivcly for roads in the Arani Yungac: those co11ected at Pojo 
and Montepuncu.. in the Carrasco Yungao. 

Tax on Sale of Certain Lando: A law waa enaced on January 5, R96L 
which placed a 10o tax on ,the saXo of all L.and; within R00 meters of the 
Cochabamba- Quiflacol?,o and the Cochabamba-Sacaba roado The revenues 
are designated to be applied to the coat of paving thee .roads° 

Tax on Chicha conoumed in La Paz: On December 31, 296Q, a 1,aw 
was paeoed placing a $b. 1. 00 tax on each bottle of chicha ,a fermented 
beverage made from corn) cold in the city of La Paz, I/o of tihe revenuc; 
deriv'cd therefrom being desi 3 nated for road works in the Department of 
La Paz. 

iTn11 on Roacds Toata - Cliza - Ucureffa, and Pa'racaya - Pun.a~a -
Avani: Supreme Decree No. 06114 of May 29,, 2962, provided for tolle 
on these roade, the revonues therefrom to be used for paving the roade. 
Eatablished tolla are: 

Empty trucko, buses,, and micro-buses - $b,, 1. 00 

Loaded trucks, buses, and micro-buses - $b, 2. 00' 

Other vehicles, empty or loaded - $b. 1. 00 

JNCLASSIFIED
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Toll at Sucre Bridge: Supreme Reon-,ution No. 114313 of May 24,, 
196Z established a $b. 5. 0 toll per vehicle croaiukng the otructure, 
to be used for its repair and maizurnanco The bridge croazes the 
P1lcomayo River on the road between Potoaf and Sucre, The National 
Roads Servico reports that between November 5 arid December 31. 
196Z. a total of 950 vehicles used the bridge, paying toll& of $b. 4,750 
(approximat.zly UG$ 400). 

Toll at Rio Grande Bridge: A law passed Noviembcr 8, 1961. estab
liahed tollfs at th-6u brWdge0 which ia located on the road between Sucre 
and Epiz~ja The toul are: 

Trucks and busee - $bo IZ. 00 

Light vehicles $b- 8. 00 

Revenuep from the toils are designated to be used ini4iaIRV to 
defray the coot of the bridge and ito approaches, After the bridge
han been paid for. the revonuco wiAR be uned to improve the Sucro-Epizana-
Cochabamba road. The National Roads Services repzrtn that 8,, 175 
heavy vchicles and I, 201 light vehicleo paid tolls for crossing this 
struckure during 1962, produclrg an income of .$b, 107; 708 (appromirnatc!"o 
US$ 9, 000 

Toll on Cochabamba-Quflacoilo Road! Supreme Decree No, 05760 
of April 5, 1961.' establiched the following toile on the zubjcct road, 

Buooo and Carry-ails - $b, Lo 00 

Trucks0 automobiles, and others - $b, 2, 00 

Revenuce from these t&I-U are dcalgnated to be used first to defray
the co2w of paving the road, then to pay for ita maintenance and fbr ax
tension of the pavement to the Viloma River, 

UNCLASSIFIED 
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