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Project Authorization
 

Name of Country Dominican Republic
 

Name of Project Rural Roads Maintenance and Rehabilitation II
 

Number of Project 517-0177
 

Number of Loan 517-T-045
 

I. Pursuant to Section 103 of the Foreign Assistance Act of 1961, as
 

amended, I hereby authorize the Rural Roads Maintenance and
 

Rehabilitation 11 Project for the Dominican Republic (the "Cooperating
 

Country") involving planned obligations of not to exceed Fifteen Million
 

United States Dollars (315,000,000) in loan funds ("Loan") over a four
 

(4) year period from the date of authorization, subject to the
 

availability of funds in accordance with the A.I.D. OYB/allotment
 

process, to help in financing foreign exchange and local currency costs
 

for the project.
 

2. The project ("Project") consists of a program to expand and
 

strengthen the institutional capacity of the Directorate General of Rural
 

Roads (DGCV) to rehabilitate and maintain rural roads; to assist in the
 

development of the private sector through road rehabilitation by
 

contracted private firms; to strengthen the institutional capabilities of
 

private voluntary organizations through direct involvement with DGCV in
 

the construction of pack animal trails and to furnish necessary technical
 

assistance to achieve Project objectives.
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3. 	 The Project Agreement which may be negotiated and executed by the 

officer to whom such authority is delegated in accordance with A.I.D. 

, ot ballsuhject to thererulations and Deligation Authority, he 

following es;ent ial t'r,:, ,ind1 covenants and ,.ior ,,,,lit ions, tog;ether 

with such other terms and conditions as A.t.t). may deen appropriate. 

a. 	 Interest Rare and Terns of Repaint-nt 

The Cooperating Country shall repay the Loan to A.I.D. in U.S. 

Dollars within twenty-five (25) years from the date of firrt disbursement 

of the Loan, including a grace period of not to exceed ten (10) years. 

pay to A.l.D. in U.S. Dollars interest fromThe Cooperating Country shahl 


the Loan at the rate of (i) two percent
the date of fir;t disbursement of 

(2%) per annum during the first ten (10) years; and (ii) three percent 

(3%) per annum thereafter, on the outstanding disbursed baltince of the 

Loan and on any due and unpaid interest accrued thereon. 

b. 	 Source and Origin of Goods and Services (Loan) 

Goods and services, except for ocean shipping, financed by 

A.I.D. under the Loan shall have their source and origin in the 

Cooperating Country or in countries included in A.I.D. Geographic Code 

941, except as A.I.D. may otherwise agree in writing. Ocean shipping 

financed by A.I.D. under the Loan shall be financed only on flag vessels 

of the Cooperating Country or countries included in A.1.D. Geographic 

Code 	941, except as A.I.D. may otherwise agree in writing.
 

c. 	 Conditions Precedent to Loan Disburstrmetnts 

i. 	 First Dirbursement. Prior to the first disbursement 

under 	 the Loan, or to the issuance by A.I.D. of documientation pursuant to 

aswhich disbursement will be made, the Cooperating Country, will, except 
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A.I.D. may otherwise agree in writing, furnish to A.I.D. in form and 

substance satisfactory to A.I.D.; 

(a) An opinion of the legal advisor to the Cooperating 

beenhas duly authcrized and/or ratified by,
Country that this Agreement 

it

the Cooperaring Country, and that 
and executed on behalf of, 


legally binding obligation of the Cooperating
 
a valid and
constitutes 

of terms;
Country in accordance with all its 

Evidence that SEOPC/ICV has increased its staff ib 
(b) 

the project and other operations to be carried 
which will permita manner 

out efficiently and expeditiously; 

an 
(c) Evidence that SEOPC/DGCV has established 

necessary authority
new unit within DGCV having the 

adequately staffed 

construction and
 
and delegated re.ponsibilities for 

animal trail 


supervision.
 

Evidence that SEOPC/DGCV has established a revolving
(d) 


ot the existing Regional Centers, to be
for eachpetty cash fund, 

replenished monthly; 

(e) Lvi dence that the Cooperating Country has 

of approximately KD$8SO per 
established a ma iut enanc ' budgeting objective 

i timet to ma.3e appropri *, adjustment for inflation 
akilometer with ckLr 

for future year,;; and 

on the pait ot the Coope. at ing
(f) A commitment 

to fully staff the new Regional Center to be constructed 
Country/SEOIIC 

under the project.
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ii. Disbursement for Equipment Procurement 

Prior to any disbursement under the Loan for equipment 

procurement or the issuance by A.I.D. of documentation pursuant to which 

disbursement will be made for equipment, the Cooperating Country will, 

except as the parties may otherwise agree in writing, furnish to A.I.D. 

in form and substance satisfactory to A.I.D.. 

a) A plan for commodity procurement, delivery and 

distribution; and 

b) Specifications, bidding documents and model
 

contracts for specific coimmodity procurement!.. 

iii. Di sbursement for IRehabi lit at ion Operat ions 

Prior 	 to any disburremnet under the Loan for road 

the i.suance by A.I.D. of documentationrehabilitation operations or 

pursuant to which di!,bursement will be made for rural road 

will, except as the parties mayrehabilitation, the Cooperating Country 

substanceotherwise agree in writing, uubmit to A.I.D., in form and 

satisfactory to A.l.D.: 

a) An operating plan containing road selection 

critci.a; and 

b) A detailed description of the procurement procedures 

which shall apply for the road rehabilitation work. 

d. Special 	Covenants
 

asThe Cooperating Country shall covenant that, except A.I.D, 

may otherwise agree in writi ng 
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under thei. SEOPC/DGCV shall use equipment to be procured 

project only for rural road maintenance work; 

ii. 	 SEOPC/DGCV shall recruit and maintain sufficient
 

the rural road
all levels required to carry out
qualified personnel at 


all personnelmaintenance and rehabilitatiOn program effectively with 

weekly;employed for 	a minimum of 40 hours 

iii. 	 It shall continue to provide funding for rural road 

to the system to e,,entually cover all 
maintenance and extend maintenance 

rural roads; and 

iv. 	 It shall provide annually, in furm and substance 

an operating plan containing road selection
satisfactory 	to A.I.D., 

criteria and 	a projection of all road rehabilitation and ot'.er project
 

work 	 to be carried out in the ensuing year. 

e. 	 Waivers 

i. 	 In accordance with the discussion contained in the 

Section of the Project Paper, motorcycles financed by
Procurement 	 Waiver 

origin 	in countries
A.I.D. under 	 the Pxoject may have their source and 

included 	 in A.I.D. (ougraphic CA)de B99; and
 

waiver for technical
ii. 	 A t- in,;jl .ojrce procurement 

assistance 	 for trainiing in eqIi llmelnt maintenance i authorized to enable 

Rehabilitation Through Training (ORT)
contracting with Organim -.. rion i or 


under the host country contracting mode.
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jji. I hereby certify that exclusion of procurement from Free 

World Countries other than the Cooperating Country and countries included 

in Code 941 would seriously impede attainment of U.S. foreign policy 

objectives and objectives of the foreign assistance program.
 

PhiliPA Schwaeb, Director
 
USAID-Doninican R public 

Dat e 
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I6 SUMAAY AN4D REIO)NtDATZONS 

A. Recommendtions 

USALIDR recommends that a loan be authorized to the 
Goernment of' the D-omi'ntca'&n Iapubli 1nt-tbeamo6unt'o-,f i15;000,000-t4v 
support the program described herein. The loan will be repaid over 
tvent y-fLve years, including a ton year grace period, with interest at 2 
percent during the grace period and 3 percent thereafter. 

B. borrower and Imolesentinit Agencv 

The Borrover will be the Goverment of the Dominican 
Republic. The implementing agency will be the Secretariat of State for 
Public Works# acting through its Directorate General of Rural Roads 
(Direcci6 General de Coinos Vocinales, hereinafter "DOW"). Certain 

" aspects of program implementation will be carried out through Private 
Voluntary Organizations ("PVO '") . 

C, Summary Prolect Description 

1. Proect Coal 

The goal of the project is to improve the income, 
productivity and quality of Life of the Dominican Republic's rural poor. 
Quality of life will be enhanced by improving access to goverment 
services io health and education'$ Short ters and long torm benefits will 
accrue to the rural poor through direct emplopment on road, rehabilitation 
and maintenance activities. Incomes should also be increased as a result 
of improved marketing opportunities and increased availability and lover 
costs of agricultural inpute and technical services. Other effects which 
may be anticipated include better land use, leading to increased 
production of higher value crops, greater absorption and more productive 
utili Ustion of the farm labor force. 

The sub-8oal of the project .s a stable rural transport 
aCes systemiof approximasly lOO00 hue. of rural roads coordir ted 
with a system of feeder pack anmal trails to provide the necessary 
infrastructure to make the Dominican Republic self-sufficient 1 food 

ooduction. This sub-Soal must be assured by en appropriate 
st ionl:ooL structure and financed by a recognized sufficient claim on 

the annual OODI budget. 

2. r~st u s 

The purpose of the project is to strengthen and expand 
the institutional capaity of the Directorate General of Rural Roads 
within the Secretariat of Public Works, and in coordination with 
appropriate private sector organisatonsl to maintAin and rehabilitate 
rural roads and construct pack animal trails in the Dominican Republic. 

ru1i
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Knowledge gained under Rural Roads Maintenance and
 
Rehabilitation Project I (RRM&R I) of the actual extent of the rural
 
transportation problems requires the strengthening and expansion of these 
institutions which will be aeveloped at three levels:
 

a. At the national level, the capacity of DGCV to 
contract and supervise private sector firms; a new unit within DGCV will
 
be formed to research materials for rural road construction; and a 
department within DGCV will be established resp-nsible for coordination
 
and technical assistance for private voluntary ,rganizations in the 
construction of pack animal trails. 

b. At the regional level, the seven Regional Centers
 
wi' be provided with additional equipment and training and an eighth
 
Regional Center will be constructed, provided with equipment and trained
 
personnel to assure an adequrte organizational structure for support and 
supervision of local road maintenance and rehabilitation efforts.
 

c. At the local community level, short-term employment 
will be offered by the private sector for road rehabilitation. Community 
participation will be required by private voluntary organizations in the 
construction of pack animal trails using PL-480 Title II food as
 
comp nsation; and communities will continue to be organized to develop 
effective cooperation with DGCV to rehabilitate and maintain rcads and 
trails.
 

The institutional capacity developed under RRM&R I for
 
maintenance and rehabilitation has resulted in a new attitude and 
orientation toward the rural "ansportation system withoin the Secretariat 
of Public Works. This is due in part to a shift of G)DR emphasis to 
rural employment generation through rehabilitation of the rural road 
network combined with the stimulation of the private sector. This is 
coupled with the GODR's effort towards making the Dominican Republic 
self-sufficint in food production, which implies the need for an
 
efficient transportation tiystemn. These policies are being r~inforced in 
the GODR budgetary, administrative and organizational structures. 

At the local level an essentially passive dependent 
cotmnunity approach to road service is gradually being re-oriented toward 
active comiunity involvement and responsibility for the state of its 
local roaidt;. 

ln working toward thesie objectives considerable road
 
rehabilitation work and follow-on ilaintenance will be carried out. 
C trent stimates of the work to be ticcomplirhed are reflected in 
"Project Out put s." The ampliticat ion of the DGCV institution will 
reinforc., organiz';at: ional, budgetary, a..inini qtnt ive and attitudinal 
changes ai;sociited with ti, Ohift to a domniant concern for a stable 
rural tranportat ion , yi;tvm an a long-t,,nn policy inbedded in the 
nat ion'r, institutionatl structure. 
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3. Project Outputs
 

The process of strengthening and expanding the capacity
 

of the Directorate of Rural Roads to provide a stabl, rural
 

transportation system will take place in the context of an operational 
program with the following outputs:
 

1. 1,000 kms. of rural roads rehabiliti;ted using
 

private sector contractors and contracted supervisory firms monitored by 

a new DGCV contracting and supervisory unit. 

2. Short term employment generated for over 10,00, 
limited resource farmers in road rehabilitation and maintenance. 

3. An eighth Regional Center for rural roads 

maintenance, constructed, staffed and equipped. 

4. Heavy equipment purchased for and working out of the
 

Regional Centers.
 

5. A system of telecommunications installed in the 

Regional Centers and the national office, with mobile units for the 

equipment maintenance brigades. 

6. Comprehensive maps of the national rural roads
 

system provided by locally contracted technical assistance.
 

7. Research, under the guidance of a U.S. consultant,
 

conducted in the utilizaticn of local waste materials for rural roads
 

surfacing.
 

8. Continuing training programs for supervisors and
 

hand laborers in their job responsibilities for road maintenance. 

9. 3,700 kms. of rehabilitated roads under a regular
 

maintenance program by the end of the Project life. (Regular maintenance 

is defined as 100% hand labor daily maintenance with twice annual heavy 

equipment maintenance.) 

10. A new department within DCCV established to
 

coordinate and provide technical assistance to private voluntary 
organizations for the construction if pack animal trails.
 

11. 300 Kms. of pack nnimal trails constructed. 

12. 20 Hhelrerti constructed for protection of 

agricultural products; at the point where several trails converge on a 
rural road.
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4. Project Inputs 

Project inputs will include:
 

(US$000)
 

AID GODR TOTALITEM 


8,500 8,500 17,000

Rural Roads Rehabilitation 


5,567 5,567
Rural Road Maintenance 

150
150
New Regional Center 


Equipment and Tool Purchases 4,517 4,517
 

200 
 200
Telecommunications System 

200Techuical Assistance and Mapping 200 

Technical Assistance and
 
200 
 200
Materials Research 

20 100
Technical Assistance for Training 80 

90
For Trails 90 

"Mini-mercado" Shelter Construction 60 60 

2,735 2,735 

Construction Materials 

Administrative Salaries 


National DGCV Office Addition
 
100 100
to Physical Facilities 


40 20 
 60
Evaluations 

963 0582,021
Contingenc ies 

Total 15,000 18,000 

150
PL-480 Title II Food 


D. Summary Findings
 

The project committee has reviewed all aspects of the proposed
 

rural roads maintenance and rehabilitation project and finds that it is
 

consistenttechnically, socially, economically, and financially sound and 

with the development objectives of the GODR and of the USAID. It has 

also been determined that the Secretariat of Public Works is 

institutionally capable of administering the project and disbursing the
 

for implementation (5 years).
funds comnnitted within the time planned 

I. Institutional Analysis 

of DGCV to carry out theThe institutional capability 

project has already been demonstrated following a significant 
The policy
restructuring of the role and functions of the organization. 


and operational implications of further modifications and expansion of
 

fully supported by the Secretariat of Public Works and the
DGCV are 

Technical Secretariat of the Government. 

The private voluntary organizations have been examined
 

project have been manifestedand their capabilities and interest in this 

through active PVO participation in the design and preparation of the 

Project Identification Document and thif; Project Paper. 
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2. Economic Analysis
 

The economic analysis demonstrates that the project will
 

have a highly favorable impact on the economy of the Dominican Republic
 

because of the savings which will be generated by regular rural road
 

maintenance operations in terms of both reduced road reconstruction costs 

and lower vehicle operating costs. The economic analysis further
 

demonstrates that the project will have favorable economic implications
 

for members of the USAID target group living in the influence area of the
 

program's subprojects as a result of lower prices for farm iniputs, lower 
passenger travel. Additionaltransportation costs, and more convenient 

benefits for the target group in terms of increased productivity are 

expected as a consequence of changes in agricultural cropping patterns
 

resulting (a) from improved access to local markets, (b) froin increased 

services received from agricultural extensionists, (c) reduced spoilage
 

of perishable farm products, and (d) protection of arable lands from 

further erosion.
 

Rural passengers will also benefit from increased
 

mobility, from reduced waiting ard travel times, and lower fares for 

their trips to local service ceuters. Finally, savings in road vehicle
 

fuel consumption and fuel cousumed by road building machinery will result 

in considerable energy savings for the Dominican Republic.
 

The analysis demonstrates that the project as presented 

is financially viable!. The commitment of the GODR has been confirmed by
 

the Letter of Applic&tion (Annex I-F). The timeliness of GODR
 

counterpart contributions to RRM&R I lead us to believe that this project
 

will have the continued support of Dominican Government. 

3. Social Analysis 

The social analysis examines the historical and cultural 

reasons for attitudes toward rural roads maintenance and the growth of 

Vocal organizations in rural areas in recent years. The analysis
 

concludes that the institutionalization of rural roads maintenance at the
 

local level has proved feasible, but requires expansion in terms of
 

numbers of people involved in individual community organizations. 

Community attitudes toward construction and use of pack 

animal trails as a viable alternative to vehicular roads remain 

uncertain. Since this conponent is essentially a research and 
t1e end ofdevelopment program, cormnunity commitment will be evaluated at 

two years and a decision made at that time whether to modify or continue
 

the program.
 

E. Benefi'iaries
 

The intended primary beneficiaries will be poor small farmer
 

and rural landless families living in areas served by feeder roads. 



Typically affected will be families with land holdings of less than 5
 
hectares, and annual incomes of US$586 per six person family.
 

Benefits anticipated include the following:
 

1. Workers both locally and in government positions who will
 
be employed as a consequence of the project.
 

2. Stimulation of the private sector through contracting of
 
Rural Road Rehabilitation.
 

3. Residents of areas served by rural rodds who gain
 
improved access to markets and lower input costs.
 

4. Small farmers in areas served by rural roads who gain
 
improved access to markets and lower input prices.
 

5. Consumers of agricultural products both rural and urban
 
to whom lower production and transportation costs may be passed in the
 
form of lower prices and better quality produce.
 

6. Truck and bus operators. 

7. The Dominican population as a whole for whom reduced
 
costs and price~s translate into greater supply and demand for locally
 
produced food products moving toward self-sufficiency in food production.
 

8. Environmental protection from further erosion by 
upgrading poorly constructed roads to standards that provided controlled 
drainage. 

9. Protection from the erosion to hillsides caused by pack 
animals using non-constructed trails with un-controlled drair age. 

10. The project should provide an opportunity to influence 
other GODR agencies to channel resourcet3 and technical assistance ro the 
rural poor.
 

II. The project should continue to encourage the maintenance 
mentality of the GODI( ai it learns it is better and less costly to 
maintain than to reconstruct.
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II. BACKGROUND
 

A. The ' ransportation System in the Dominican Republic 

Until the 1920s, surface transportation within the Dominican 
Republic depended largely on mules, horses, small canoes, and sailb ats. 
Trade, travel and communication followed the country's system of horse
 
trails or the coastal water routes. The first major bridge in the
 
country was not built until 1880, and tile Rio Hlaina near the capital was 
not spanned until 1912. Trips becw,.en Santo Domingo and the rest of the 
country were lengthy and hazardous. 

Some improvement in this situation began with the construction
 
of roads as part of tile public works programs undertaken during the U.S. 
Manrin, occupation (1916-1924). Under Trujillo (1930-1961), a massive
 
highway cotuitnction program wai; initiated and further road construction 
was undertaken by the Balaguer administration, (1966-1978). 

Today, tile road network of th Dominican Republic comprises 
4,986 Kmi. of paved primary roads, 12,200 Kms. of rural feeder roads and 
an unknown nu:nber of pack animal trails. Roads and trails are by far the 
most important roode of internal transport. Railroads consist of very 
short lines primarily tor the transportation of sugar cone from fields to 
refineries. l)omestic air transportation is limited, providing for the 
most part passet,,er rather than cotmmercial transport services. Coastal 

shipping is limited and there are no navigable rivers. Roads account for 
95% of all intornal traffic. In 1981, the national vehicle registration 
included apprcx irnately 51,7tbtt privately owned autonobiles; 17,645 taxis; 
?8,344 truck!;; t8,775 motorcycles; 3,084 buses; 2,025 jec)s; and 5,037 
other vehicle.!; such a., t ractors, hearses, etc. 

The base of the road syit em is a network of three paved 

highways that etaunnte from Santo Domingo. These highways and a series of 
secondary roads provide rather good coinnunication between the major urban 
centers and the principal ports. The rural road system, however, is 
generally in poor cndition. Until the implementation of A.I.D. 's Rural 
Road Maintenance and t:Eehabilitation Loan I, no rural road had been 
subject to :; y,;tmat itc fi nte,illie.. 

Tlhv poor condition of rural roadfs it, exacerbated by the 
topography andlcaimate of the cotuntry. Four almost parallel ;ountain 
rane, extend in a r,,t'th-w,.ter Iy direction in the wefitern part of the 
country atid i ran'e .as;t - west in the part.a ;t4;le t;in,. eastern These 
rough and pr--cipit iou- meutnain rannrv, combined with heavy rainfall, 
make internal cowmumnication in ce rt'iin rural areas ot the Dominican 
Republic difficult. The influenc,, of the ant icyclones and the trade 
winds bring about two fairly we 1I-d 1titd rainy seasons in much of the 

http:becw,.en
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country, with maximum precipitation occurring in the late spring and
 
fall. During this period serious erosion is common in rural areas and
 
flooding is frequent. Since many rural roads lack adequate provision for
 
drainage, transit often becomes difficult or impossible.
 

The lack of proper road maintenance in rural areas can be
 

attributed in part to the attitude of rural communities toward road
 
maintenance and repair, and in part to the policy and budgetary
 
s'-rtcomings of Dominican governments prior to 1980.
 

B. Resum6 of Rural Roads Maintenance and Rehabilitation I Project
 

The Dominican Governmeat which assumed power in 1978 began the
 

emphasib in the problem of bettering the condition of roads and
 
highways. One of the results of this new emphasis was an A.I.D. loan,
 
Rural Roads Maintenance and Rehabilitation I, in which the primary
 
objective is the institutionalization of a rural road maintenance system.
 

Prior to the RRM&R I project there was no control over the 
building, maintaining or abandoning of rural roads. Traditionally, nine 
separate GODR agencies have been in the road building business: 
Secretariat of Agriculture (SEA), National Sugar Council (CEA), Arency 
for Potable Water (INAPA), Forestry Service (FORESrA), institute for 
Irrigation (INDRAI), Agrarian Reform (IAD), Dominican Electric Company 
(CDE), Communit) Development Office (ODC) and the Secretariat of Public 
Works (SEOPC). This list does not include the armed forces which also 
constructs military roads near the haitian border. 

Because roads have been constructed willy-nilly by at least
 
nine government agencies with varying or no standards, the typical rural 
road in the Dominican Republic lacks drainage structures and is deficient 
in ditches, compaction and select base material. Some "roads" w~ere built 
by bull-dozing of: the vegetation and sprinkling gravel on the cleared 
surface, thus becoming an eroding channel for water during the ra.­
seasons.
 

Under RRM&R I a beginning has been made to better control 
rural road activities of the numerous CGODR ir~titutions. On October 1i, 
1982, the Secretary ol Public Works, acting on orders from President 
Jorge Blanco, issued an ofticial memorandum citing a 1956 law, 
distributed to 19 governmental and international agencies, requesting 
infonnat-ion from all agencies involved in road construction activities 
thor will provide the first major step for coordination of the 
transportation network-. 

At th, tier, that itheProjeCLt Paper for RRM&R I was written, it 

was calculated, based on aviilable infniitiou, that there were 6,000 
Kms. of teethr roadi in the country. "ihe results of the nationwide 
survey indicate that there are in fact some 12,200 Kins. of rural roads in 
the Dominican Republic. 
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Using a cost/benefit index, it has been determined that some
 
2,200 Kans. of rural roads should not be rehabilitated nor maintained.
 
However, 10,000 Kms. should be brought into the permanent national rural
 

road system, based on population served, marketable agricultural
 
products, and the cost of rehabilitation and maintenance of the road 

servicing the area. 

The results of the rural road survey show that it is
 

impossible to determine precisely how much has been invested by all GODR 
agencies in rural roads in rctent years. Estimates range from $30 to $60 
million dollars in investments over the last eight years in the 
construction of new roads, built to varying and typically inadequate 
standards, without planned maintenance until RRM&R I began. DGCV is 

nominally responsible for maintenance of all rural roads of whatever 
origin, built to whatever standards. Even those roads which might have 
beer serviceable far longer, given adequate maintenance efforts, must now 
be reconstructed at costs far higher than the cost of RRM6R's developed 
routine maintenance project.
 

The current Rural Roads Maintenance and Rehabilitation Project
 
(RRM&R I) has established an institution for rural roads maintenance, and 
developed a maintenance system; provided technical assistance to 57
 
members of DGCV staff in administration avd planning; constructed and
 

equipped seven regional m.intenance centers; promoted a system of local
 
organizations to help maintain rural roads; designed a program of routine 

maintenance using locally contracted hand labor supervised by DGCV 
personnel; instituted a system for the use of heavy equipment to support
 

the local maintenance activities; trained 431 mechanics, equipment 
operators, supervisors and hand laborers; financed, to date, the
 
rehabilitation of 510 Kms. of rural roads; placed 700 Kms. of rural roads 
under the maintenance program, and conducted a nation wide survey of all
 

the rural road system in the Dominican Republic on the basis of which a
 
rural road information system has been developed and placed in 
operation. The DGCV budget has been increased from DR$2.7 million in 
1979 to DR$8.0 million in 1982 (not including counterpart for loan 
projects). These activities have been accomplished in the firs. three
 
years of a five year program despite the devastation of the country side 
as a result of the 1979 hurricanes Frederick and David and the resultant 
impact on the regular and development program of SEOPC/DGCV. 

A review and evaluation of the current status indicate that 
RRM&R 1 is progressing on schedule. The GODR has committed funds and 

personnel far beyond those contemplated under the 1979 project, and there 
is no reason to believe that the project purpose will not be reached by 

the PACD. However there now remains an important consolidation and
 
readjustment phase which this new loan is designed to support.
 



C. Attitudes of Rural Communities Toward Road Maintenance 

Political attitudes and behavioral patterns of Dominicans
 

towards their government and their leaders have had a major impact on the
 
condition of the rural road network. A long history of "personaliamo,"
 
paternalism and the "patr6n" ideal has contributed to the development of
 
dependency patterns towards the government. Since Hispanic times, social
 
tradition has stressed not only a rigid hierarchy of power and status but
 
also a centralized authority that left little leeway for local initiative
 
and decision-making. Accordingly, submissive patterns developed towards
 
the central government. The populace expected their leaders to be
 
benevolent men who "take care of them." One consequence of this 
orientation io the existence of strong dependency patterns among the
 
local populace for the provision of public services by the Central 
Government.
 

The task of changing community attitudes from dependency 
oriented patterns to active cooperation with the Government is a slow
 
process requiring education, public relations programs, meetings with
 
community leaders, and, above all, the Goverament must fulfill its
 
pramises to the communities. One of the long range goals for RRM&R I is
 
the initiation of a confident partnership between communities and their 
government.
 

Under RRM&R I project the starting point for initiating the
 

change in attitude has been the organization of small community groups to
 
support the maintenance of the local rural road. The broad base of the
 
maintenance system rests on these local community organization called 
JUNCAVES (Junta Comunitaria de Caminos Vecinales).
 

JUNCAVES are formed by DGCV sociologists at the same time that 
the road is being rehabilitated. Its responsibilities include
 
marshalling of local resources and joint development of plans with DGCV,
 
surveillance and response to emergency conditions, and donation of 
unskilled labor during the programmed twice annual heavy equipment
 
maintenance. Tho JUNCAVE promotes the labor force for road
 
rehabilitation to work under the management of the private sector
 
contractor responsible for the road reconstructioi., and mobilizes the
 
labor in accordance with a work plan furnished by the contractor and
 

approved by DGCV.
 

To date, 97 JUNCAVES have been formed with a minimum of 285 
communities programnmed for organization by the PACD of RRM&R I, 
(additional groups will be formed upon the completion of road 
rehabilitation by the GODR and other donors). With the estimated 2,500 
communities to be ultimately brought into the rural road maintenance 
program, by the I'ACD of RRM&R 1, 11% of the long range goals for 
-ommunity organization ,will have been realized.
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The RRM&R I Project Evaluation of February 1983, indicates 
that community attitudes towards maintenance of their road range from 
lively interest to indifference. Generally, the more remote the village, 
the greater the interest. Communities located within three or four
 
kilometers of a major highway demonstrate less eagerness in
 
participation. However, the Social Soundness Analysis of this paper 
demonstrates that the communities recognize the social and economic
 
benefits stemming from rehabilitated and maintained roads.
 

D. GODR Policy Toward Rural Road Maintenance 

The poor condition of rural roads had been due in part to the 
failure of previous governments to budget adequately for feeder road 
maintenance and the orientation of DGCV primarily toward rural road 
construction. It did not have an independent maintenance unit nor a 
maintenance program. Maintenance efforts which DGCV undertook in the 
past tended to be erratic, responding basically to political pressures 
rather than technical requirements. 

Gradually, as RRM&R I project was being implemented, 
enthusiasm for rural road maintenance increased, first witnin the 
Secretariat of Public Works and then at the highest government levels. 
The GODR has paid from loan funds (no grant) for all programmed Technical 
Assistance and added an additional nine months of T.A., one-fourth of
 
which is counterpart funded; tias constructed warehouses and offices not
 
originally contemplated; increased the originally )rogrammed staff from 
272 to 424 to assure solid personnel support; and, perhaps the best 
indication of the ODR's policy toward Rural Road Maintenance and Repair 
lies in the fact that, despite severe economic limitations, RRM&R I has
 
never yet lacked timely counterpart fund!;. 

In summary, GODR activity in the roads sector suggests that 
rural roads rehabilitation and maintenance have become one of the 
government's highe;t priorities. 

E. Socio-Economic Importance of Rural Trnnsportation 

Approximately 48% of the I)oiinican Republic's 5.b million 
people live in rural areas, the majority of whom are dependent on the 
agricultural sector for their living. Some 254,000 small farm families 
work 450,000 hectares. Although tlot;e 450,000 hectares are only 17% of 
total land in farms, they comprise 45% ot land devoted to food crops. 
The average family income of about USW58, is generated by growing rice, 
plantains, corn, beans, peas, cnssava and peanuts, which constitute the 
main staple diet for the majority of ')ominiciins. M.nt of the small 
farmers are, in a sentie, commercial farmers L. that they usually have 
some products for sale producing income for the purchase of other needed 
food items.
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The development of the agricultural sector is linked directly 
to the condition of the rural road system. Many small farmers are 
not
 
maximizing their production due to a lack of agricultural extension
 
services, production credit, storage/processing facilities and improved
 
seed and plant materials. Inadequate access roads contribute
 
significantly to this problem. Extension services, credit anti other
 
needed inputs often do not reach small farmers because of poor access.
 
In addition, poor roads result in expensive and unreliable transportation
 
to markets. Food costs are increased not only for the urban poor but for 
the rural poor as well. Better roads are also in important factor in
 
stimulating agro-industries which offer expande. employment opportunities. 

The effects of the unequal distribution of income and low
 
income levels upon the well-being of zural Dominicans are devastating.

A.I.D. Statistical Profile Series of 1982 "Indicators 
of Nutrition in
 
A.I.D. Assisted Countries" show that 43". of Dominican rural pop ilation as 
being below the "absolute poverty income level"; that in th- ' riod 
1975-77, the daily protein supply ranked lorest of all Latin American 
countries; that 72% of all children suffer from first or second degree
malnutrition; and that 50% of all child deaths are caused by malnutrition 
and related illnesses. USAID/DR He,alth Sector Ii loan statistics 
indicate that in the rural areas the infant mortality rate in 1980 was 82 
to 95 per thousand live births (highest rate corresponding to the most 
isolated coimunities) as opposed to 3 7/thousand nation-wide. A 1983 
employnent survey shows open unemployment at 23% and an additional 25% 
underemployed. In 1982, the Secretariat of Education revealed that the 
national dropout rate between grades I to 7 it; 70% with an even higher
 
rate in rural areas, and an illiteracy rate of 43% (this percentage
 
varies depending upon the sources' definition of illiteracy).
 

While costly to all, the lack of an adequate transportation 
system appears to be especially hanful for the poor. The availability 
of educational, health and other social services in rural areas are 
dependent upon accens. 

The condition ot the rural trannportation ny!.tem in of great 
and increasing significance to the productivity rind welfare of the 
nation. The efficiency of agricultura l production riyat,,ms, delivery of 
health and education programs, the nat iona I energ) budget, the 
development of iidequate vimployment opportunitic., in rural ar,,as, the 
impact of transl)ortion co.;t ott inarketin,, input price s , productioti
incentives and ultimately on the price inki nviiiijlability of food, all arc 
affected by the condition of the rurnl luid t;ysttem. While tilt. condition 
of the rural transportation in costly to all, it splpenrt, to be e,pecial y
serious for the poor. Ti. y are the primary loserti from inadequat,' aCLS.08. 
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F. Coordination with Other Donor Agencies 

The nature of this project is such that the activities of
 
major donor organizations niust be carefully coordinated particularly in
 
the following areas: 

I. Initiation -f maintenance activities upon completion of
 
roads constructed under the financing of other agencies. 

2. Availabilit% of road maintenance services to support road
 
rehabilitation projects of o.her donors. 

The IDB and World lank are undertaking programs involving 
construction of feeder roads. USAID has been asked inforally by both 
organizations to provide for naintenance arrangements upon completion of 
these roads. USAID hac regula.'ly received computer printouts of 
reconstrucrion costs and B/C ratios for IDB funded rural roads. As the 
IDB funded roadst are accepted aud inaugurated, they pass to the 
Maintenance Program. This coordiration is considered to be entirely 
satisfactory and no further foralized institutional coordinating 
arrangements appeiir to be necessary. 

IBRD's interest lies in the construction of primary 
hard-surfaced highways, and ij financini the improvement and widening to 
four lanes the Santo Domingo-Santiago Highway, the life-line of the 
Dowinican Republic. 1BRI)'s 1979 sector loan 1784-DO includes $2.3 
million with $1.5 million counterpart f r the construction of 170 kms. of 
"pico y pala," 100. hand labor, road construction on a pilot project 
basis. Nine kilom,,ters of rural r,,ads3 have been construc ted to dated. 

IDB Sector Loan No. 590-SFDR of 1979 for ports, highway 
bridges, and studies, inc lude,; approximately $13.0 mill ion and 3.2 
million counterpart for reconstruction of 675 kmst. of rural roads. This 
loan has had implenentat ion problems, but 140 kms . are completed and the 
remaining 529 ks.,;, have ben contricted for completion in 1983. 
Additional I)8 funds; for Dtinicain Rurtil Roads are not contemplated in 
the tear future. 

G. Relationshili of Project to AllI Policy 

The Rura 1 Roadtl Mai nteotnce and Rehabilitation 11 project 
directly :iupport s All) policy a; !;t.tted in the Food and Agricultural 
Development and Private Elnt erprit ic Dveloiop-tnt Policy Papern (Bureau for 
Program and Policy Coordi,ntion, M.iy 1982). Tht, proje'ct nupportri the 
object iver of ' Icton 103 (h) (1) of the. FAA to ,xpand "rural 
infrasiructure ahtd utiliti. s." Th,' improvermett of tht. rural road network 
in the Lbominican Re'public will e curage, , in the miedlitun to long term, 
improvernv-t in the! productivit y, itcomef. and marke.t part icipat ion of 



small producers, an important beneficiary of the A.I.D. development 
strategy, through improving access to'markets and indirectly through 
expanded food production possibilities, a stated AID policy objective. 

- hmportance o rural-ifrotuctVC,-aspecillly oad._. --- ~­
* 	 networks, is vital to the growth of the market system and private 

enterprise which isdependent on the efficient and least expensive 
movement of goods, services and people. AID recognis that public 
investment inmajor physical infrastructure such as rural roads will 
yield substantial returns to the economy, and as such, AID will support 
assistance for infrastructure when it is complementary to private 
enterprise and is linked to effective performance in areas of 
institutional development. This project is, then, justified on the basis 
of effective performance tr date by the institutional capacity of the 
DGCV in the administration of a rehabilitation and maintenance program 
developed under RRN&R 1. This project proposes to build and expand on 
that proven performance. 

The Rural Roads 3valuation Conference of November 1980, in 
which the USAID Mission participated, contributed to the development of a 
draft policy statement for AID assistance for Rural Roads and Transport. 
The recently released draft policy determination states that the Agency 
is "prepared to provide support for rural roads and transport on the 
context of support for equitable growth". This project incorporatiug the 
lessons learned from experience under RURK& I clearly supports this 
determination as the rehabilitation and maintenance of rural roads and 
the construction of pack snLal trails will serve to open up isolated 
rural comunities to public services such as health care, public 
education, agricultural extension services, and Will improve the links of 
these isolated agricultural areas to market facilities. Tha project also 
supports AID rural roads policy through the strengthening of the 
institutional development of the OODK execuri t4 agency and emphasising 
commnity involvement in both the rehabilitation sad maintenance of the 
roads. 

Thus, this project directly incorporates the basic tenets of 
AID's current four priority areas, as well as the special role of htman 
resource development and utilisation of PL-460 as a development resource. 

The policy framework involves the overall design of an 
independent and adequately financed rural road rehabilitation and 
maintenance program to implement a rational and cost-effective approach 
to this problem. The private sector will be deeply involved in the 
implementation of the program, and is a major beneficiary ot* reliable 
road system. Technology transfer and researh are an integral part of 
the program. Institutional development is central to the establiehment 
of a continuing road maintenance institution in the country. Training 
vill be conducted at all levels, and FL-480 food viii play an important 
and appropriate role in the rural trails portion of the program. 
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H. 	 Relationship of the Project to the USAID/DR Development
 
Strategy
 

The FY-1985 USAID/Dominican Republic's CDSS stated that the
 
major obstacles to equitable development in the DominiLan Republic are
 
productive employment and food production, productivity, the preservation
 
of land and water resources, population growth, and energy and petroleum
 
dependence. The USAID strategy is designed to assist and strengthen the
 
country's public and private sectors to overcome these major development
 
constraints. The long-range gal of the strategy continues to be the
 
improvement of the living steandards of the poor majority in the Dominican
 
Republic. The proposed Rural Roads II project directly supports several
 
of the Mission's objectives which relat-f o overcoming developmental
 
constraints and supports the achievement of the long-term development
 
goals. The objectives which will be assisLed through the proposed
 
project are as foil ,ws.
 

a. 	 Increased food production through increased small farm
 
productivity of basic food crops which will lead to
 
increased incomes and reduce rural unemployment and
 
underemployment.
 

b. 	 Improved institutional capacity to deal with problems of
 
pOvL rt y.
 

c. 	 National policies and programs which contribute to better
 

employnat opportunities.
 

d. 	 Increased participation of the private sector in 
deve lopt.ent programs. 

The project support, the food production strategy by improving 
the productive intrastncture. Maitrained rural roads and animal trails 
improve access to markets for timi ll farmers and will prevent spoilage of 
fresh fruits and vegetable., from it.olated rural communities. This will 
positively impact on the incomi, and standard of living in rural areas. 
The importance of itnrto market ronds has been deionstrated worldwide as 
a significant factor in increis ing agricultural production. The proposed 
project ailso ';upport. the proper ma nagemnt of the country's natural 
resource base, a eajor comp1l tint0 1 the food production strategy. The 
rehambilitation of rural road!; and ti contl;truct i n of animal trails with 
proper draina,.,e will prevvnt erosion, a cont inuing and serious problem in 
the count ry. 

The employment strategy which conists in part of providing 
new einplo nent oppo rtunitie!s, and !-timulation of the private sector, will 
be supported by tht,provitain of Filiort-tirin labor intensive and long-term 
employnent opportumi tieS in the ni-al nirens in road rehabilitation, 
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maintenance, and construction of animal trails. The project directly
 
expands employment opportunities in 7ural areas through an appropriate
 
labor/capital mix in road rehabilitation and indirectly through possible
 
stimulation of agro-industries. The project will rely heavily on the
 
direct involvement of the private sector through the use of private
 
contractors and supervi;ory firms for road rehabilitation.
 

Imreoved road communication, especially to isolated rural 
communities will ease access to public services and expand the outreach
 
of government technicians. This will support the population and human
 
resource development strategy through improved delivery of rural health
 
and family planning services through better access to the system of basic
 
health services, and expanded and improved rural education opportunities
 
to isolated farm families.
 

The AID strategy of institutional strengthening has proven 
successful in the first three years of the RRM&R I project. This project 
will continue to expand the ability and capacity of the GODR to 
rehabilitate and maintain the national rural roads network. 
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III. PROJECT >'4SCRIPTION 

A. Institutional Strengthening and Expansion
 

This project has been designed to complement the on-going
 

Rural Roads Maintenance and Rehabilibation project by strengthening and
 

expanding the institutional development already underway, and
 
incorporating lessons learned during the firsi: three years of the five 
year program for RRM&R I. "Maintenance" as a function has been separated 
from rural road construction and ieparated from the SEOPC highway 
maintenance system. The rural road ,ntintenance system has been 
decentralized to facilitate local partircipntion and DGCV responsiveness 
to local coinmunity neeas. 

In general, the institution built uiL'er RRM&R I places control 
of mobilization of labor and other local resources at the local level
 
along vith responsibilitices to provide timely information to DGCV. The 

regional level controls application of regional DGCV resources, 
coordinates with ortcr GODR agencies at the regional level and supervises 
local community work. The regional level also shares responsibility with 
the national level to select soecific subprojects for support. The 
national level retains responsibilities for overall management, planning, 
administration, research and coordination. In all cases, DGCV is the 

responsible and accountable agency. Coordination with other interested 
agencies is under the control of DGCV. Thus, AID will concinue to look 
to DGCV as its single point of contact. 

1. Administrative Strengthening 

The Secretariat of Public Works and Communications 
(SEOPC) is divided into Sub-Secretariats which are further sub-divided 

into General Directorates. The Sub-Secretariat for roads is divided into 
two Directorates. Highways and Rural Roads (DCCV). In theory, the 

Highways Directorate and DGCV have equal status, but Highways, in the 
past, received a much higher priority in allocation of funds and scarce
 

physical resources. Obviously, rural roads cannot function without 
connecting highways, nor can a highway serve the public without feeder 
roads; however, the Highway Directorate had been supported at the expense 
of DGCV, an imbalance that RRM&R I has corrected. 

The RRM&. I Rural Roads Inventory was conducted in 

1980-81. Currently, under a Delcanda Company Technical Assistance 

contract with SEOPC, a National Highway systema is being inventoried. The 

SEOPC Technical Assistance Scope of Work calls for a national plan which 

will assign roads and highways to their respective Di.rectorates based on 

national needs and future planning. The present designation is based on
 

road surfacing materials so that all asphalt or concrete surfaced roads 
are assigned to the Highway Department and all gravel and dirt roads 
assigned to DGCV jurisdiction. 
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At the time that the Project Paper for RRM&R I was 

was calculated, based on available information, that there
written, it 

the country. Under the project, 48 were 6,000 Kms. of feeder roads in 

investigators and surveyors, mounted on motorcycles covered the 

country-side kilometer-by-kiloineter gathering information on 38 
The results of the
categories of data on each rural road in the country. 


are in fact some 12,200 lams. ofnation wide survey indicate that there 

rural roads in the Dominican Republic, and an unknown number of
 

kilometers of animal trails.
 

The survey data gathered includes such items as location 

and condition of every culvert, bridge, surface condition of the road, 

ditching, terrain, soil classification, agricultural products, 	locations
 

of schools and health centers, population served, plus a rough 	cost 
roads.estimate for the rehabilitation of each kilometer of the rural 

The survey format was designed for computerization of all data and a 
Using thiscost/benefit index has been calculated for each road. 


that come 2,200 Kms. of ruralcost/benefit index, it has been determined 

roads should not be rehabilitated nor maintained. However, 10,000 Kms.
 

should be brought into the permanent national rural road system, based on 

population served, marketable agricultural products, and the cost of 

of the road servicing the area. (Seerehabilitation and maintenance 
Annex III-A for Road Inventory format.) 

Much of the rehabilitation work by other donors 

to reach the original target ofanticipated in the RRM&R I. Project Paper 


3,500 km. of rural roads under regular maintenance program was not
 

carried out as planned. Other donor activities were way behind schedule 

carried out by the GODRand rehabilitation activities anticipated to be 
Indeed, the only significant rehabilitation
were not taking place. 


out in the past three years have been those financedactivities carried 

under the ongoing AID financed rural roads proje-t. This lack of
 

resulted in a large gap in road rehabilitation
rehebilitation activity 

needed to meet the original RRM&R I targi.t of 3,)00 kms. of rural roads
 

Thus, to achieve the original
under a regular maintcnatice program. 

targets, with all other donor supported rni-ds in a systematic maintenance 

program, approximately 1,000 ki. of rural road rehabilitation and 
to meet 37% of the country'ssubsequent maintenance coverage is required 

most pressing riral t:ran portation need,;. Acordingly, under this 

project 1,000 kin,;. of rural road rehabilitation will be financed. 

One of the lesion; learned in the R' M&R I program is that 

the cost of rural road rehabilitation c Silattes dramatically each year 

that rehabilitation is delayed. The co,;t entimates for rural road 

the ongcing project quickly becamerehabilitation u,!ed in the 1P for 
unrealistic When hurricanes, David, Frederick, and Allen further damaged 

the already poor quality rural roads. 
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Current estimates by funding source for rehabilitation 
and subsequent maintenance are as follows:
 

Funding Sources 1982 1983 1984 1985 1986 1987-88 Total 

AID 517-T-033 510 355 335 0 0 0 1,200 Km.
 

New AID Loan 0 0 0 400 400 200 1,000 Km.
 

IDB 146 529 0 0 0 0 675 Km.
 

IBRD 9 104 57 0 0 0 170 Km. 

GODR 35 120 125 125 125 125 655 Km. 

TOTAL 700 1,108 517 525 525 325 3,700 Km.
 

In order to carry out the new program three national 

level departments need significant amplification and renforcement. 

Fundamental to tile selection process of roads with the 

highest priorities for early rehabilitation is the input provided by the
 
Statistics and Studies department. This department needs at least one 
more sociologist for a total of three to gather statistical data for the 
selection process and to assist in tile formation of comnunity 
organizat iont;. 

Although no additional personnel is required, 
modif ications will be inade in the ,election process. The Technical 

Assistance provided to USAID/DR from the U.S. Departrm'nt of 
Transportation to evaloate the selection process hat; recommended that the 
selection of priority roads be a two-stage procens which separates the 
quantifiable and no n-quantifiable impacts of road rehabilitation. Under 

RRM&R 1, tile weighted sum ot all factors, both quatifiable and 
non-quantifiable was used to arrive at a single cost/bnefit index figure. 

7'or this project the candidate rods(l; will be pre-screened 

based on social and geographic factort; lollowed by ,icro.eningibased on 

economic apprai sal. Weighting proceduret will assign the relative 

importance of notn-uant if iable fact or s i1vo Vi lg c ois ide ratLoio r, such a s 
health, educat ion and equit y; and iln tile tecond tage, economic anal ysis 
can be appli.'d to the quantifiable economic factorq. Thii chai.t' in the 

select ion process i s a read y be ing implemrtented snd computri zed. 
USAID/IR will request 1hort term (V-4 w'ekti) n-is if;tan,-v from the. U.S. 

Department of Transport at ion to mo, itor the impli-mentttion of teh changes 

in the selection procei;r. The new syste.m ifi described in An-x 11-11. 
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Within the Department of Planning and Programming the
 

"Section for Cost Estimates" will have to be expanded to include two
 

additional engineers for analysis of sub-project costs. Field engineers 
design and estimate quantities required for each sub-project (e.g., how 

many meters of culvert, how many cubic meters of earth to be moved, 
etcj), and than final cost estimates are made in the office. Cost
 

estimating has been a bottleneck in the flow of paperwork from design to
 

contract ing.
 

Under RRM&R I another of the lessons learned is that the 

private sector can do a better job and in less time than construction by 

force &ccount. In February 1981, the decision was made jointly by the 

Secretariat of Public Works and USAID/DR t3 Leiabilitate all roads 

through the private secLor. The private sector will be used for the 

renabilitation for two reasons: first, one of the annoutnced policies of 

President Jorge Blanco's governmnt is tho itimulation of the private 

sector for employment generaLion; and, second, with the RRM&R I (force 

account sub-projecto) and the emergenc y rehabilitation grh.at (contracted 
sub-project s) , the opportunit y wa b preusnt ed to compare cost t , qualit y, 

and time between the private .ictor rthahilitated roadh - nd those 
rehabilitated by 1orce account. Rehabilitat ion by the private sector was 

found to be 1.s5 exptnisivi, lens time coraum'd, and of bperior quality 

than reha litation bv torce uiccount. 

Lv.n though private sector AIL firmns will supervise 

rehabi litation contractors on a daily basii, the nhe.r iumiabtr) of small 
projectH ,cattrp.d throuaaghout the coutrry requiring at Ivent weekly 

monitoring by ACV n.ces;itates reinlorc .eentof np; irvisll 

capabilities.. A minimum of iix additional field unginE.ering supervisors 

must h. hired ioa ta i toritug of r.habilitation wort in the 

"'econ ;truct ion aind Rihabilitation Suction.'" Th s liid nginioering 

monitor, wil 1 h- t'swuor,az y'*'anilned to wrk out at th. R'-; ioInal Centers 

where re.llbilitation in t.ing placve, reiorting t, the Central Office in 

Santo lmingoi . heF. rh,.il)1li iltalon contran d t containt .ltocmS wi 1 t a 
clause r.quiritTi, ht tont.ractoL t" .,plo;fy A lI uikillled labor from tht 

locale oit road ruihl 1t t 14). Nl tho~e ithjiitat ion of 1, UUU km s, an 

eOt imatld il,0U) lzlal woil s.zWill have in ,portunity Ior approximately 
16,000 maln/wo nth:, ,of ,,, rt-tui ,. : mploynlit . 

it- y i 1t4 it' ' v:Wt. il i tiaffirIm i- ii ii p i l a , byi tl-'I 

Of IGCV /nul AID), til' rpha'ih alit uiZd los1 p;.iilh t tio Iralintnonci program. 

2. ~ u 1utr itA.1 C I i vit t " 

ha I ' 1 raillto 1141ike /t rI lit' lii. 'ciii '. itI ' a' i i e 'i a S llt 

th on c ,ical i I ala t o ciit Ivold (Junts treit "i ' v ii :i mni whi i a ir JONLbAVl;t 

a iai'. ipnlv il h and b''t'Il',reroaComutan it a ria d" ,,ita Vi't ) t llh li ,iilotil-in, 
C atlilIre "n , wh, o1i, a e 514 s thl or daily routinea 111aiti r h¢cev il io ir 
Ma n igii',d lto(1l oit l dii.o 
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JUNCAVES are formed by DGCV sociologists at the same time 
that the road is being rehabilitated. Its responsibilities include 
marshalling of local resources and joint development of plans with the 

DGCV, surveillance and response to emergency conditions under the 
direction of the "obrero caminero." The JUNCAVE organizes the labor 

force for road rehabilitation to work under the management of the private 
sector contractor and mobilizes labor for these activities in accordance 

with a work plan furnished by the contractor and approved by DGCV. 

The "obrero caminero" selected by the JUNCAVE, and 
approved by the regional center, is contracted and paid a monthly salary 
by DCCV to perform routine hand maintenance for up to 5 kms. of rural 
road. A regional cen'er supervisor inspects tile work bimonthly and 
outlines the tasks for the upcoming weeks. 

Tile "obrero caminero's" work includes the control of 
weeds in ditches and drainages; filling in and hand tamping of poLtoles; 

minor repair, to f;tructures; keeping all culverts clean; and by hand 
raking, redistributing the gravel on tile road surface. in or4 to fix 

the responsibility for this routine maintenance, small signs with the 
obrero',; name are posted at it,e beE inning and end of the assigned portion 
of the road. 'Ute put 1 ic naming of the individual responsible for a 
certain section of road not only provides the "obrero caminero" with a 

certain status, but also promotes peer pressure from the co-nmunity 
benefited by the maintenan'- of its rural road. By the end of the 

project ;approximate y 925 rural worker s will be employed full-time in 
hand mai nteiianc e. 

rwicte annually, he.ivy equipment is di spnrched from the 
Regional Gnt ert; for eficarificit ion of the total or parLtial wcnring 
surface, gradint;, compactinp,, repair of culverts, structures, lhcndwallc, 
and the delive ry of ne.w htrtacing nateritil.". 

The regionalI cet r t, the twice annual heavy equipment 
maintenance, the nationaI admini tit rat ive office, all exist to ,;upport the 
community organizations: and the obrero caminero with his pick, shovel and 
whee lbar row.
 

The 1onl.efit period of time any road ha; )ee, tinder 
regular maitintenance it, on, yvir. Although early tor : long term 
prediction, tc' far, the V10,t14R I ha!;ic maitnte,ance process seems to be 
.ork it. . Thi ; proce;,; (,t rehabi litit ion, format ion of JUNCAVE;5 and 
hi ri rg o f th. obrro ca.mi nero wi I he cont nutitd and expanded as each new 
road come. ito tie maiitet nctt - y,ite n. The, .,ytitvem include , all rural 
roads regardl len:i (t rehaib Iitat ion fund inj soure. TIi ont inual growth 
of the t.ytit em requirot. contitunal training progra :, it -+,toregional and 
c ominuit y lev loI. Lach I{.g ion il Center will have one prnon responsible 

t th e t ainitg of .u 1ervi tors al., oh r.rofi ca:nii,.ron 
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The job of obrero caminero, so far, has been considered 
as a job for "men only." As a result of the Social Soundness Analysis 
for this paper, the "men only" restriction will be removed depending upon
 
the mores of the communities. Under RRM&R I, it was assumed that the
 
traditional distinctions between "man's work" and "woman's work" was too
 
deeply ingrained in the Dominican culture to open up maintenance jobs to
 
women. In less traditional communities women will be welcomed into the
 
system thus providing needed income to rural families.
 

3. Regional Centers
 

All project road maintenance has been decentralized and
 
is managed at the Regional Ceiter level. Seven centers have been
 
constructed (Higiiey, San Frar isco de Macoris, Santiago, Villa Mella,
 
Mao, San Juan de la Maguana and Barahona) and staffed with trained
 
personnel for the supervision of periodic (heavy equipment) and routine
 
(hand labor) maintenance of tie rural roads assigned to specific
 
centers. (See Anne:: III-C for maps of existing and proposed regional 
zones.) 

A basic premise of RRM&R I is the need for a rural roads 
maintenance organization which can protect its own staff and equipment
 
from encroachment by other GODR.agencies, and the need to work closely
 
with community organizations. In order for the maintenance plan to work
 
effectively, it is essential that simple lines of communication be open
 
to the beneficiaries and that operational control of DGCV maintenance and
 
equipment be retained at the Regional Center office level.
 

Staffed by 53 persons per Center, the physical facilities
 
include office space for the administrator, supervisors, Accountants,
 
storage space for sparL parts and hand tools, and a controlled entry for
 
the person in charge of inventory control of spare parts and hand tools.
 
A separate building is located in a large patio yard for the maintenance
 
of the heavy equipment.
 

Until the road survey was made, no GODR agency knew the 
actual problems to be faced in providing a viable transportation 
network. Thus, we no% know that the total rural road system is much 
larger than thought. In addition, the characteristics of the system are 
much more dynamic and demanding than originally thought. For example, as 
a result of the raral road survey it was discovered that many regional 
centers were refsponsible for many more roads than the equipment and staff 
assigned under the ongoing AID rural roads project could effectively deal 
with. In addition, the rural roads assigned to some regions were found 
to be so dispersed that the ast;igned set of equipment and bcaff could not 
effectively provide the regular maintenance required to all roads. 

The result:i of the RRM&R I road survey not only 
demonstrated the actual extent of the problems confronting the Dominican 
Republic's rural transportation network, but also showed that more than 
5,000 Kms. have been assigned to Regional Zone IV headquartered in 
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Santiago. Regional lines will be redrawn and an eighth Regional Center
 
will be constructed, staffed and sufficient equipment provided under
 
project funds to maintain the roads assigned to the new Center. 

One of the recommendations as a result of the evaluation
 
is the establishment of a revolving petty cash fund for each Center for 
small purchases and to permit short term hiring of skilled labor to
 
respond immediately to minor emergencies. The establishing of such petty 
cash funds will be one of the Conditions Precedent for disbursement under
 
this project.
 

4. Pack Animal Trails
 

To provide another dimension in the rural transportation 
system, approximately 300 kilometers of Pack Animal trails will be 
constructed as a pilot project. The trails are a logical extension of 
the trinsportation system, and, most importantly, a well con. tructed 
trail protects the hillside environment from erosion. 

Naturally, pack animal trails are in existence in the
 
Dominican Republic. They begin in a remote hamlet, usually in the
 
mountainous areas, and wind their zigzag way down the hill to the nearest 
point of vehicular transportation. With .he passage of two or three
 
years the animal trails become water courses as the top soil is worn away 
by the animal hooves. When a trail becomes two or three feet deep, it 
can no longer be used because the cargo loaded on the animals bangs
 
against the side of the ditch. So a new parallel trail is begun leaving 
the old trail to continur eroding the hillside. This project proposes to
 
construct, not unlike a rural road, one meter wide animal trails, built
 
up, compacted, that will have controlled ditching on each side, and
 
surfaced with very fine gravel suitable for animal feet. These animal
 
trails will be too narrow for motorized vehicles other than the possible
 
use of motorcycles. 

Private Voluntary Organizations will assume the
 
responsibility for the promotion and day-to-day oversight of the 
construction of -he trails, using a new DGCV office for technical
 
assistance and coordination in the engineering aspects of the program. 
Inhabitants of the village to be benefited by a particular pack animal
 
trail will do the actual construction, by hand, receiving PL-480 Title II 
food as compensation for their labor. All material costs such as cement
 
and culverts will be provided by DGCV with program funds.
 

A new department in the National Office of Rural Roads 
will be formed as tie designated unit for coordination and technical 
assistance to PVO's in the construction of pack animal trails. It is 
expected that two IY'..V persons will man this office, one responsible for 
coordination and timely delivery of materials required for animal trails 
construction and a second person for field work in establishing trail 
alignments and monitoring on a monthly basis. SEOPC/DGCV is requesting 
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the assignment of two Peace Corps Volunteers with construction work
 
experience (not necessarily engineers) to work full time in the field
 
with the PVO's. Thcse Peace Corps Volunteers will report to the DGCV
 
Animal Trails Coordinator as their GODR counterpart. A private U.S.
 
development foundation has already been approached and has verbally
 
agreed to provide hand tools for trail construction.
 

Criteria for trail selection, of necessity, must follow 
first the criteria established for Private Voluntary Organizations under 
PL-480 Title II Food for Peace regulations: (i) areas where greatest 
poverty exists, and (2) communities isolated from other development 
programs (Outreach). Common sense dictates that other basic criteria 
should consider areas of the country where PVO's already have warehouses, 
administrative personnel and promotors working on other projects and 
communities with willingness, interest and available human resources for 
pack animal trail construction. Trails will be pre-screened by the 
foregoing criteria and final selection based on: i) a simple
 
cost/benefit analysis; 2) geographic proximity of three or more 
participating communities to maximize the technical assistance and human 
resource efforts and facilitate the delivery of food; and 3) the group of
 
trails must converge on an established rural road already or to be under
 
the DGCV maintenance program.
 

Following lengthy meetings and one 3-day seminar with 
representatives from Caritas (local affiliate of Catholic Relief
 
Servir ) and SSID (local affiliate of Church World Services), it was 
agrei it Caritas will concentrate their animal trail efforts in San 
Juan a Maguana, Las Matas and Padre Las Casas regions, while SSID 
will ,,fine their activities to Monte Cristi, Dajab6n and Barahona 
regions. All these areas are adjacent to the Haitian border where the 
greatest number of isolated, impoverished Dominicans live.
 

A third Private Voluntary Agency, Interamerican Institute
 
for Agricultural Cooperation (IICA), has expressed interest in joining 
the Pack Animal Trail program using the Institute's resources for
 
compensation for hand labor construction. If 1IAC participates in the
 
Animal Trail pilot project, its area of concentration would be the
 
mountainous area of Peravia Province applying the same selection criteria
 
and coordination with DGCV Pack Animal Trail Unit. (See Annex IV-N for
 
map of PVO's areas of concentration.) 

Lacking Dominican or AID previous experience in animal
 
trail construction, certaln asumptiona must be made in that improved 
access will reduce spoilage of marketable products; will encourage GODR 
agencies such as Agriculture, Health and Education to provide urgently 
needed services; possibly increase agricultural production; effect a 
savings in time and greater ea!3e of travel for the isolated inhabitants; 
and eypand the zone oi influence for the connecting rural road. Attempts 
to quantify these factors and to derive a B/C ratio for trail improvement 
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will be made during the first two years of this pilot project component. 
At the end of two years from initiation of this experimental program, an 
evaluation and assessment will be made of the potential for animal trails 
as a viable means for expanding the zone of influence of rural roads and 
improving the quality and productivity of rural life. Evaluation 
objectives will be to learn from experience the actual costs, the impact 
of the trails on the level and intensity of personal travel, agricultural 
production, and possible constraints on the benefits such as community
 
attitudes and availability of animals. FVA/FFP-2 and other interested
 
Bureaus will be requested to participate in the evaluation of the animal 
trails.
 

A probable spin-off of the animal trails will be a new
 
interest in the breeding of pack animals in the Dominican Republic. If
 
sufficient importance can be attached to the use of pack animals as a 
viable means of transport, some of the pressures on the GODR for the 
construction of a rural road to everyone's front door will be alleviated.
 

The latest available census (1971) of pack animals shows
 
that the areas contemplated for trail construction had pack animals that
 
included 46,214 horses (21% of the country's total number); 42,146 burros 
(37/% of total); and 19,31b mules (20% of total mule population).
 
Ownership of these animals by small farmers (those with less than 8 
tareas) in the area is 11% of total country's horses; 24% of the burros; 
and 14% of the mules. The dependency upon animals for transportation in 
the target area is evident in that 24% of the burros and 14% of all mules
 
are in the hands of 10% of the nation's small farmers. (See Annex III-D 

for animal population data.) 

An i-Iditinnal component will be added to the trails 

sub-project. Where several animal traili; converge at a rural road, a 5 
by 10 meter shelter will be constructed with a concrete floor, four posts 
supporting a thatched roof, and a hitching post where animals can be 

unloaded and the cargo stored under a sheltered area, protected from 
rain, waiting for pickup by vehicular transportation. These shelters or 
"mini-mercados" will become a focal point for truckers in search of 
agricultural produce to buy. Some direct bartering is anticipated such 
as producers of beans in the highland; trading beaaus for rice grown in 
the valleys.
 

A major benefit to be (lrived from trail construction 
lies in bringing the Private Voluntary Organizations into the overall 
development plans for the Dominican Republic, and providing these 
organizations with much needed technical asigtance in their efforts to 
give isolated villages improved access to the outs id, world. 

These trail!; will add the finial link in the Dominican 

transportation s ystem. Such a netuork can be dietcrib',d in human terns 
whereby the highways act a', the primary aortapi, the rural roads an the 
arteries, lndthe rural trail!; a.: the capill an i's ext t', ing to the 
iurtherest reaches of the Relublic. 
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5. Procurement 

Additional heavy equipment for the existing Centers is
 
required for periodic road maintenance. An analysis was made of the
 
number of kilometers to be under maintenance per Regional Center by the
 
end of the project and the corresponding amount of equipment needed to 
maintain those kilometers. The formula for Equipment requirements and
 
estimated costs are discussed in the Technical Analysis.
 

Picks, shovels, wheelbarrows and other han.1 labor tools 
purchased under RRM&R I, inventoried and warehoused, is considered 
sufficient for both projects. If a shortage occurs such hand tools will 
be purchased locally as needed with contingency funds. 

At the present time the national office cannot 
communicate with any regional center nor can any regional center 
communicate with any other regional center or field personnel. The 
Centers are located in the rural areas served, without access to 
telephone lines. To meet the urgent need, a telecommunication net will 
be constructed with a batse station antenna located at the National Office 
and in eaci of the regional centers, tied to an exis;ting Public Works 
repeater. The telecormmunications system sill provide mobile radio units 
for the regional supervisors as well as foremen of each equipment brigade. 

Although DGCV has already added a new wing for office 
space and a warehouse for temporary storage of hand tools and spare 
parts, an additional RD$100,000 in counterpart fundt; will be -:equired to 

complete the physical facilities to provide additional office space for 
new Supervisory Engineers, Cost Estimaters and the Animal Trails Sections. 

6. Technical Assistance 

The lack of accurate maps has hampered the RRM&R I 
program requiring the Rural Road Inventory team to update the 1964-65 
maps by hand in the field. Under AI)'n NARMA project aerial photos are 
being taken of the cut ir, country. The Secretariat of Public Works will 
purchase copies of the 1,200 negatives of this aerial survey. From these 
negatives, 124 mapt;, at, a i 1;50,000 scale, of the road system will be 
developed and printed. Larger ;ciil c maps will he provided to the 
regional centert; with !ach rea road numbered according to its 
computerized code. 

Tt, chtnicia it i tance for inappiuiy will be. fecutred under 

normal AID procuremen,,t proc,,dures. Th,. e,,timLat,.d cc,,,t for purchat;ing the 
1,200 nogatives of n4rial photographi i!. $J,00). Th, rematinder ot the 
mapping technical intii,!ui tanc,, contti (total ,( $.'00,0)00 will pay for 
mosaicing the photography, updat ing maj . i.n,I t lit- idlont if icat ion of each 
rural road by its appropriate computer co,ded iiJtiber. 
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Research will be conducted in the utilization of local
 

in the future for rural roads surfacing. Some
materials for possible use 

for example, using
small experiments have already been carried out, 


bagasse ash as a binder. Other possibilities include experimenting with
 

the waste from rice mills as well as the possibility of using hand cut 
readily available.
stones for paving Lhe mountainous areas where rocks are 


Technical Assistance tinder RRM&R I compiled some 

in soil stabilization initiated in otherinformation on experiments 
countries with similar climnqte, and geology. This data will form the 

research and field experiments. Research investigations onbare for the 
the use of local waste materials for road surfacing -4ill include 

of sections ot roads with mixeslaboratory analyses and the surfacing 

that appear to be worthy of field proofs. These investigations will be 

carried out by the materials laboratories of the Secretariat of Public 

and materials specialistWorks, under the dlrectiot of a U.S. soils 

contracted for a period of approximately 4 months over a period of 2 

years. 

The purchase of additional heavy equipment under the 

project will require an extension of the curroent technical assistance and 

for regional oquipment iperators, maintenance mechanics,training program 

and course materials already
and inventory control personnu I. Training 

developed under RRtM&R 1 will be uised, imrplcmented by contracted technical 

9 months. Under this project, greaterassistaace for a p,.riodof, 

emphasis will be placed in t raining; of trainers at the rcgional and 

national level-.. Finitncine 'or tio technical risistance will be shared 

with All) fund~rag the dollar cu!;tS, $80,000 (,.alary, benefits and 

and the GOD I,tuodinrg local currency expe.nditures', RD4)20,)00overhead) ; 
tiorvicc and in-country travel).(administrative support 

1. roctPlicati on and ())R C(mmi tment 

The pro ect i S dv.'r igned tro continut, and expand the 

of rura l road maintenance with some 3,700 kilometersinstitutionalization 
of live years. Bringing theunder sy!,teratic rnaint,'nanc' at the end 


balance cf the :iyster into the p rkgram will be the work of sub'sequent
 

years. 

At the nt l of !5 y vri, it it expectt-d that ill the basic
 

elements for a national rural roaid m:rintenari:t- prograin will be, in pIlace
 

' le:'onto throu gh aiditiont; to
and operating. iwu ilding oti iifilt .
 

I y cont racted pertonn. I, cont inui ng
supervisory pv.:- jorltr' I and locr, 

cotianunity organizati tn, 	 and the pircha 'i' o f ait itjit l tool. and
 

can !)c ai t he platatllod rate of
1ep1)(lit'd,Iequipment , thl," prtoject 
all rural road' in the lDominic an I0 public could be 

progre s; is coltinin'd, 

under routin, ani -iyntvimtitic mitiito.nalick' withi I 1) yeari. It .1hould be
 

bring iriig roads to a
noted that thii, prije'ct tdik''; on the' problem ()I 

mniftnintm l e *' ate' only wh.rg' reeh.ibilitntioi iii re',Uirted. No new
 

contitruct ion will e une!rt akei. 



29 

The OODR's commitment to rural road maintenance is
 

evidenced by its counterpart funding - $17.3 million under a $10.0
 

million AID loan (62%) for RRM&R I. Such cormnitments deserve support.
 

8. Project Effects
 

Investment in road maintenance, unlike in :ttmtnts in 

facilities, technology or credit is not uubject merely to gradual 

deterioration in utility if not supported by the goverimnent after th- end
 
of the project. Investment in maintenance can be wiped out in a day of
 

heavy rain if the Lnstitutionalization of unintenance fails. The basic
 
system is in place but that ,,ystem needs reinforcement through guided 

experience ahd rood fications set forth in the Project Description. 

Failure in any one of the elements jeopardizes the entire structure. 

Continued a.;si,.t.ance in the inttitution building, procvbi6 reduce. the risk 

of failure.
 

Roads are being rehabilitated with an ant icipated 20 year
 

life with regular msaintenance and uipgrading after ten years,. Given the 

Dominican Re.puiblic's climatic cundition., without mainte'nance, rural 

roads mu.t le ru.taabilitated ntter J to 5 yearsi. Ou]i ug an admitteidly 
Simpl isi ic aipproach each k i lomtter of no"-maintaai ned road, rehabi litated 

every 4 yvars at .a cout of $20,000/ki lomrnt er ',inul ' )Od,0/ki iore.ter 
from a start ing point of a rehabilitated road and ".rriving at year 20. 
Nineteen ya r, t ! a xit enanc e for the name ki 1us'ome: t e, s:"'unttn. t o 

approxiHat '1y $22,000 1including a 10 year upgrading ,nd Adinin ,trative 

costs. 'Tlhun,, tak ing long ran;e view and ignoring inflation factors, 
each k ii or t mai t ai nt'd repre bet,u a . avi nt , to the GOI)R ofmvt o road 

$58,00(I per kiloirst,.r or the staggeringn:u' of $5ho,000,00 ( for 1I,000( 
kmns. from year I to year 20. ThiG would annium,, that 111, G)I would have 
the reoaurLts' to Cont inute th," dl -iioratiO1in-telabilttii at ttIon cr'lv.G 

Addin; I he*,t'. ,avinty. toa th ,v in red icd tranapo rtation 

COsts and ra dcsc e.1 agrit uturnl produc t rpoila a a, di i.cuN~.ead ii,the 
Economic Arsa lyqiq'., thW . ptrAlct can have t l inn5W iasempasic t that could 
justify a l"r gito ,r inv,'.,t t. 

~4 tt 0W h tag the a' atimrdas . m eilsll nco loat 19Mt o I 

$1,000/1 ilon.'t a'? ndss 115,UU() 11"M t W! a.0 i'a 0.la.' , an'ars' EM I ada)jiug 
$2.0 mill on a iat vv. co%'t ath ,-q LPMVI,'ut eplc'eament, the costf1o ',i%.t 

of' reguslar [saitt 'iuil4 would lao up)pr"A ''t, I %$12.0 mai flij11/yea'r or 

npproximately $1.0 m1i lli"" :or,. thSian !'w I)l;.V ,orivnt budlge?t,. h' 
institut ion lor rvg, I : iti int,.,a01 r n y., tr'oats' ,|rV,l wot:set ahr:usk good 

mnnfe fWafnt ially asilty adm~lintrat icly. 
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B. Summary of Financial Tables 

TABLE I
 

PROJECT (OST ESTIMATE 
(Us$ 000) 

ITEM AID GODR TOTAL 

Rural Roads Rehabilitation 8,500 8,500 17,000 

Rural Road Maintenance (1) 5,567 5,567 

New Regional Center 150 150 

Equipment and Tool Purchases 4,517 4,517 

Radio Communication Systcm 200 200 

Technical Assistance anu Mapping 200 200 

Technical Assistance and 
Materials Research 200 200 

Technical Assistance for Training 80 20 100 

Conjtructjon Materials For Trails (2) 90 90 

"Min i-me r ad o" She It er Construct ion 60 60 

Admiti,;trativ Salaries 2,735 2,735 

Nttional IDGCV Offic Addition 
to l'hyfical Facilities 100 100 

Evaluat ions 40 20 60 

Contingencies 963 1,058 _2 1 

'rota', 15,000 18,000 33,000 

(1) The GOO.)P will hnve, 
under RHM&K ! Wni 

-n add it iona 1 13 , H3/, f or ,mai ft ',ncec not 
, I1-T-03 3 in Ctl 1,ln r Yeti rt H') ifad '8 . 

ised 

(2) PVo' , will r ',1 .n qll'prox itia r 'l y $1 ',O ini '1.-480 Titl' I I f ood for 
trni I con t ruct ion c . ntint ion. 
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.ROJECT COSTS BY YEAR 

(u.s.3 000) 

TOTAL 
AID LOAN FUNDS 1983 1984 1985 1986 1987-88 1983 - 1988 
Rural Roads Rehabilitation - 0 - - 0 - 3,400 3,400 1,700 8,500 

New Regional Center 150 - 0 - - 0 ­ - 0 - - 0 - 150 

Equip-ent and Tools Purchases 2,017 2,500 - 0 ­ - 0 - - 0 - 4,517 

Radio Cornunication Syst.em 200 - 0 - - 0 - - 0 - - 0 - 200 

Technical Assistance and Mapping - 0 - 100 100 - 0 ­ - 0 - 200 

Technical Assistance ani Materials Research - 0 - 50 0 100 - 0 ­ 200 

Technical Assistance for Training 20 60 - 0 - - 0 ­ - 0 ­ 80 

Construction Materials for Trails - 0 - 20 30 20 20 90 

"Mini-Mercado" Shelter Construction 0 12 18 12 18 60 

Evaluation - 0 - - - 20 - 0 - 20 40 

Contingencies - 0 - 0 300 400 263 963 

AID TOTAL 2,387 2,742 3,918 3,932 2,021 15,000 

C-ODR RDI COUNTERPART FUNDS (RDt 000) 

Technical Assistance for Training 10 10 - 0 ­ - 0 - - 0 - 20 

Rural Road Rehabilitation - 0 - - 0 - 3,400 3,400 1,700 8,500 

Rural Roads Maintenance - 0 - - 0- 1,588 279 3,700 5,567 

(RRm&R I) (1,066) (1,756) (1,000) (2,834) - 0 - - 0 -

Administrative Salaries - 0 - - 0 - 900 900 935 2,735 

(RR-M&R 1) (800) (850) - 0- - 0 ­ - 0 ­ - 0 -

Remodeling of National Office 100 - 0 - - 0- - 0 - - 0 - 100 

Evaluation - 0 - - 0 - 10 10 - 0 - 20 

Contingencies - 0 - 320 290 240 208 1,058 
GODR TOTAL 110 330 6,188 4,829 6,543 18,000 

(RRM&R 1) (1,866) (21606) (1,000) (21834) (8,306) 

NOIE: Figures in parenthesis indicate costs to the GODR to complete RRM&R I counterpart. Consideration ­

was also ziven to counterpart requirements for other donor ruiral road projects in 1983 and 1984 to 
lessen the financial burden on the CODR during these years. 
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IV. PROJECT ANALYSES
 

A. Institutional Analysis
 

1. Secretariat of Public Works and Communications (SEOPC)
 

The S-'OPC is responsible for physical facilities and
 
operations of all airports, sea ports, public buildings, post offices,
 
telecommunications, highways, rural roads, and the management and 
regulation of public transportation. The operation of the Secretariat
 
has been, in general, highly centralized under the control of the
 
Secretary, but each Secretary has his own administrative style. The
 
current Secretary makes policy decisions, leaving day-to-day management 
at the discretion of the Directors of various divisions.
 

SEOPC has a shortage of mid-level employees who can plan, 
manage, administer and implement. SEOPC is chronically short of funds
 
and has been used for many years as the dumping ground for political
 
appointees. It has been estimated that the Secretariat could operate 
efficiently with one-third of the present employees, but it is not 
possible politically to discharge two-thirds of the Public Works staff. 

The GODR has no civil service system. Pensions are
 
granted only by Presidential decree and not as a matter of right. There
 
are Social Security benefits for employees earning less than RD1300/month 
which pay for certain medical expenses and a portion of lost salary when
 
the wage-earner is sick or disabled. The establishment of a civil
 
service system is debated annually by the Dominican Congress, and 
annually tabled for further study. GODR personnel policies are taking 
small steps in the direction of professionalism but as yet there is no 
stable career civil service. 

2. Directorate of Rural Roads (DGCV)
 

Since the present DGCV is the child of RRM&R I, USAID and 
SEOPC has a sense of pride in its accomplishments to date. The
 
institutional capacity for maintenance and rehabilitation has resulted in 
a new attitude and orientation toward the rural roads system within the 
Secretariat of Public Works. It is no longer considered a disgrace to be 
assigned to DGCV, rather, competent personnel are requesting transfers 
from other divisions of SEOPC. GODR and SEOPC support for DGCV is 
evident in budgetary increase from RD$2.7 million in 1979 to RD$8.0 
million in 1982. Following the inauguration of the new government in 
August 1982, only one change was made in the staff of DGCV. This 
stabili.y in DGCV has resulted in a general attitude of enthusiasm and 
espirit de corps not found in many government agencies. 
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DGCV's National Office in Santo Domingo is responsible
 

for overall management and control, accounting, programming, research,
 
contracting, purchasing, budgeting, inventory control, the inventory of 

rural roads, and national program coordination. (See Annex IV-A for DGCV 

organization diagram.) This office has an administrative and technical 

These staff members have received some 1,240 person/days of
staff of 57. 

training under RRM&R I Technical Assistance in all of the above listed
 

responsibilities. Some of the divisions still need reinforcement,
 

notably in the cost analysis unit for road rehabilitation, rehabilitation
 

contract supervision and the sociology unit responsible for community 
organization. Although job descriptions exist for each staff member, 
during this period of growth, some overlapping exists and some gaps are
 

apparent in carrying out office responsibilities. The majority of the 
national office staff are graduate engineers and beyond the formal
 

courses, administrative duties are being learned in on-the-job training. 

Accountants, sociologists and economists are graduates in their areas of
 

specialization. No new hiring was done for the DGCV national office
 

since all employees have been transferred from other Qivisions of the
 

SEOPC. 

RRM&R I began with one room and as t:,e program has 

secondprogressed, new wings were added to the existing DGCV building, 

floors added to the wings, and a 300 sq. meter warehouse constructed for
 

the reception and temporary storage of spare parts and hand tools. 

Additional space and furnishing are needed to adequately house and equip 

the staff. A chronic shortage of transportation hampers the field 

monitoring of rehabilitation sub-projects and community organization 
efforts, a deficiency that this project will help to correct. 

Acting on advice of the Technical Assistance, a 

mini-computer was purchased so that all road inventory data is computer 

stored. Sub-project selection criteria and all accounting is 

computerized. The accounting procedures required two years of 

reorganization and training to bring the accounting department into ar. 

efficient unit. 

All purchasing and contracting for rehabilitation is done 

by the National Office staff. Specifications, bidding documents and 

model cont ract documents are prepared by DGCV, approved by USAID, and 
then forwarded to the Sub-Secretary for Externally Funded Projects in the 

Secretariat of Public Works. There has been a problem with this SEOPC 

Sub-Secret 'riaL, the documents sit in an "in-box" tor as long as six 

months despite weekly prc.diiug. No proc urinontt; have been made after the 

August 1982 ctat ;e of government so thather- i s no t.xperience with the 

opw Sub-Secretary for Extertnal Funding in tie procurement process. 

When a sub-project ruraI road has been selected for 

rehabilitat ion, a team of ongintecrs vi ,it the site, do preliminary 

designc, and estimate work and material!; requirement. Final drawings and 
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cost analyses are done in the office. A standard rehabilitation contract
 
has been developed with the drawings, work and materials requirements
 
annexed to the standard contract. Monthly progress payments are made
 
based on work performed, approved by the contracted private sector
 
engineering supervisor, the DGCV supervisor and USID technical staff.
 
Engineering supervisory firms are selected by conventional Request for
 
Technical Proposals, evaluations, and negotinted contract.
 

Seven regional centers have been constructed and staffed
 
with personnel who have received, to date, 1,655 person-days of
 
training. For the r.ost part, regional center personnel were new hires
 
since one of the requirerrents was that employees must live in the areas
 
of the Regional Centers. Public announcements were made in each region
 
listing the spccialties needece, the salary to be paid, dates for
 
submitting applications, etc. Each applicant was required to take an
 
examination and those selected were given preliminary training with
 
further training courses still in progress for mechanics and truck
 
drivers. (See Annex IV-B for Sample Training Program Schedule.)
 

Each Center is headed by an engineer/administrator, with
 
an accountant, secretary, spare parts controller, dispatchers,
 
maintenance supervisors, eight mechanics with various specialties,
 
equipment operators, plus skilled laborers and watchmen. One additional
 
position per Center is yet to be filled - that of trainer of the obreros
 
camineros. To date, the training of the obreros has been performed by
 
the National Office and this training prograr needs significant
 
stretigtbening at the Regional level.
 

When the Centers began full operations, quickly it became
 
apparent that t e care and routine maintenance of each piece of equipment 
needed fixed responsibility. In addition to maintenance records (see
 
Annex IV-C), each piece of equipment is assigned to one operator who is
 
responsible for his assigned piece. A schedule of fines, deducted from
 
salaries, has been established for any operator-caused damages to help
 
pay for repairs. This fixed rcsponsibility prevents a "I didn't smash 
the fender, Joe did it yesterday" shifting of blame and has resulted in a 
sense of operator pride in how the equipment is caied for. 

Each repair, change of parts, regular maintenance 
performed, amount of fuel usied, etc. it, recorded for each piece of 
equipment and this data is b !i:ig fed into the Natienal Office computer 
for analyzing actual equipment operating costs, which influences periodic 
road maintenance costs. The number of hours by equipment item in 
recorded for periodic maintenance of each road (see Annex IV-D) thus, 
adding to the data bank of maintenance cost information. 
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Routine maintenance supervisors operate out of the
 

regional centers visiting each road and obrero caminero at least twice
 
monthly. The supervisors monitor work performed by the obrero, outline
 

the work for next two week period and deliver the obrero'c monthly
 

paychecks.
 

As indicated by the social analysis, cloeer cooperation
 

is needed between the community organizations and the regional centers.
 

The community organizations are integrated with the local farmers'
 
associations and the leaders receive a plasticized membership card as a
 

member of the "MANCAVE" (member of the association for caminos
 
vecinales). See Annex IV-E for copies of the identification cards issued
 

to association members and to the obreros camineros. 

DGCV is a multi-faceted institution but all the basic 

elements are in place and with reinforcement and strengthening in some 
units and time needed for "settling in," the institution under 
development is sound and viable. 

3. Private Voluntary Organizations (IVO's) 

Promotion, organization and compensation using PL-480 

Title II Food for Work in the constriction of pack animal trails will be 

under the direction of two primary PVO's; Servicio Social de Iglesias 
Dominicanas (SSID) (Church World Services affiliate) and Caritas 

Domiticana (Catholic RK-lief Service affiliate). 

Operating in the Doinican Republic since 1961, SSID has 

an administrative .staff of 22 and 24 field employees and promoter; with a 
1982 budget of RDI2,,93,428 of which 41% is Title II support. Since its 

founding SSII) has itltrimint:ed and carried out programs in hand-labor road 
constnction, installat ion of -mmunity water systems, smnall agricultural 
programs, health programs, elMe.gency ifiistance in disanters, nutrition 
centers, timall animal production, family planning and dintribution of 

contraceptivevs., all in the region" near the Haitian border. 

Carita; operates country--wide tivided into 8 dioceses 

with a 1982 total budget of more than R4l).O million providing 

atisistance, prim. rI|y in area.t; ofI nutrit ion, heal Li, milk distribut ion, 

credit progr im tor i ,ll rtanie i*t',hand-labor road construction and 

education. Ca ritas estimate.st that iti program benefited approximately 
500,000 p,r!ons in 1982. For the animal trail program, th, Diocese of 
San Jiuan will be the only lDioctse involvd iiii e thiti is th* area of 
greatet povert y anid iivoid, overlap with .1,11). 

Both th.f.c mm)yani zat iontm halye', i hi itory ot good co miunit y 

relati onti and th,,ir iitere.pit Iin becomi ng mpart (if a governmt t support ed 
development programz ha .i bvt1 evident in th. almost wee. l y m'eti ingn at 

USAID and work-iho tt,o lndanc at ei.. ions on rtiral trailn. , 

http:estimate.st
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The head of the San Juan Diocese discussed pack animal 
trail construction with eight communities and tie response was "How soon 
can we start?" 

With the interest of the PVU's and positive attitudes
 
from sample communities in the pack animal Lrail construction it appears
 
that this pilot project component has the pccential for successful
 
implementation. 

4. Conclusion
 

The Institutional Analysis fo" this project concludes
 
that most of the basic structure is in place for the maintenance of the
 
Dominican Republic's rural transportation network. However, the road
 
survey conducted under RRM&R I demonstrated the reality of the extent of
 
that network - 12,200 kms. versus the previously assumed 6,000 kms. of
 
rural roads. This doubling of kilometers for maintenance 
responsibilities will demand additional capital investments in physical
 
facilities, rehabilitation of roads, maintenance equipment and trained 
human resources to meet the ultimate goal of developing an institution
 
that can adequately and efficiently sustain the requirements for movement 
of people, products and services in Lhe rural Dominican Republic.
 
Without this project, the planned institutional development is only
 
partially completed.
 

B. Technical Analysis 

1. Definitions
 

Followir.g are definitions of terms that have been used in
 
this analysis. 

(a) "Rural Road" 

A rural road is a road connecting agricultural
 
producing areas and communities to secondary or primary trunk roads. 
These roads are, for the most part, 6 meters wide (including shoulders),
 
with one meter ditching on each uide. Road surface is gravel. 
Right-of-way varies from 8 to 10 meters. Road lengths vary from 2 to 20
 
kilometers.
 

(b) "Rehabilitation" 

Rehabilitation under this program will include such
 
activities as: construction or reconstruction of ditches; construction
 
of transverse drains; construction of new culverts or cleaning and repair 
of existing culverts; cleaning of existing ditches; erncarification, 
grading, nod compaction of surfaces; new gravel surfacing; new decking ")n 
bridges, if neceq9sary; conottrucLion of bridges or "badenes" (several 
culvert s joined together and covered with concrete); and cut and fill as 
required for maximum grade standards on rural roads (16%). 
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(c) "Routine Maintenance" 

Hand labor maintenance in control of weeds in
 

ditches and drains, cleaning of culverts and inspection boxes; filling 
and hand tamping of potholes, minor repairs to structures; and
 
maintenance of ditch contours.
 

d) "Periodic Maintenance"
 

The use of heavy equipment twice annually,
 

escarification of wearing surface (if needed), grading, machine
 
compacting, repair of culverts, structures, headwalls, and delivery of 
new materials.
 

2. Rehabilitation
 

Rehabilitation uses design standards developed by DGCV 
and SEOPC engineers following international standards for low volume 
roads. "See Annex IV-F for Design Standards). This component of the
 
project involves the rehabilitation of approximately 1,000 kilometers of
 
rural roadj at an average cost $l7,000/km. to put these roads into
 
condition to pass to the routine and periodic maintenance program. The
 
$17,000 figure includes contracted supervisory costs at 8%, 4.2% for 
workmen's insurance, and [0% profit fur the contractor. (S'2e Annex IV-G 
for cost breakdown on average road rehabilitation and kilometers/region
 
for rehabilitation.)
 

Using data gathered in the Road Inventory carried out
 

under RRM&R I, rehabilitation plans and cost estimates will be developed 
in the uti,,tonal engineering and budgeting offices, with the participation
 
of the Regional Center engineer and approved by USAID technicians. USAID
 
engrneering approval of road selection, costs, designs and final
 
acceptance will be required since FAR reimbursement procedures will be 
applied for road rehabilitation on a one-to-one basis for a project total 
of $17.0 million. 

One of the "lessons learned" under RRM&R I is that the
 
private sector can rchabilitnte a road in less time and at a lower cost,
 
",ance, all rehabilitation will be contracted to the private sector with
 

primary supervision by contracted supervisory firms. Secondary 
supervision will he performed by DGCV supervisory engineers. All 
payments are, and will be, made on basis of progress of work actually 

performed, cert if ied by the supervisory firm and approved by DGCV 
supervisory enineer,.. The format for payment,; has been developed, 
undergone several revisions, and the formnt currentl y in use will 
continue to be usod. This foniat is simple, but comprehensive, and 
include, th contract estimates by line item, unit costs, progress during 
past 30 past tpa i, s and peso amount remaining for eachdays, nit line 
item. This is a 3 page document and has space for all signatures 
including USAID Technical Staff and Controller's Office. (See Annex IV-H 
tor sample copy.) 
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All construction contracts contain a clause requiring the
 
contractor to employ unskilled and skilled (if available) hand labor from
 
the community or communities benefited by the rehabilitation. 
Labor-intensive work will include all cleaning, excavation, ditching,
 
backfill, hand tamping of some potholes, construction of headwalls,
 
masonary work on culverts, and carpentry for bridge decking. Spreading
 
of gravel surface materials will be by hand since hand spreading provides
 
a more even distribution of materials than that of machinp distribution,
 
and the economic costs are about equal between hand lah-or and machine for
 
spreading. The community will be notified approximraLely one month in
 
advance of the initiation of work and the number of hand iaborers
 
required for the rehabilitation of its road discussed with ccmmunity
 
leaders or the JUNCAVE, if already organized. 

Fortunately, there is no lack of gravel in the country 
and few roads are iurther than 10 kms. from GODR borrow pits. Reinforced 
concrete culvert pipe rather than metal culvert is used throughout the
 
country due to the rapid deterioration of metals in the hot, humid
 
climate.
 

3. Maintenance 

a. Routine Maintenance 

For the Routine Maintenance program, supervisors 
will work out of the Regional Centers monitoring an average of 30 Km/day, 
with visits scheduled twice monthly to each "Obrero Caminero." The 
number of supervisors per region depends upon the number of kilometers 
assigned to a specific region. In general, each supervisor can cover 250 
kms. twice monthly. (250 Kms. divided by 30 kms. average/day equals 8 
1/3 man-days or 2 work-weeks to visit each site once.) 

Since extensive engineering knowledge is not a
 
prerequisite for the routine maintenance supervisors, the regional
 
trainer will train persons with practical knowledge of road construction
 
as supervisors. Supervisors must be natives of the region in which they
 
are to work.
 

Th,. supervisor will review the work accomplished by
 
the "Obrero," outline a work schedule for the next 2 weeks, sign a
 
timecard, and deliver the Obrero's paycheck each month. 

Candidates for the job as Obrero or a member of 
his/her family must be able to read and write; must live permanently in 
the community or along his section of road; must be physically fit; and 
have the respect of the community. From the applicants, the regional
administrator and supervisors will select two or more acceptable 
candidates, with the final selection to be made by the local JUNCAVE.
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The Obrero will be assigned a specific number of
 

a maximum of 5 kms. for full-time maintenance. The
kilometers, with 

Obrero will sign a formal document with DGCV, stating responsibilities
 
such as the distance covered (e.g., from north side of bridge "B" to
 

mahogany tree in front of Sr. Garcia's house); number of work days and
 

holidays; salary; and specific tasks such as cleaning all ditches and 

rights-of-way, cleaning all culverts, filling and band tamping potholes, 
of gravel, removal of debrib, care of hand maintenanceredistribution 

tools assigned to him (with a list of the tools); filling out daily work
 

sheets; causes for dismissal, leadership required in summoning the JUCAVE
 

for emergencies such as washouts and landslides, etc. The contract also 
will define DGCV's responsibilities: provision of hand tools and
 

materials, supervision, a schedule of dates for receipt of salary, etc.
 

a
At the inauguration oi- fornal acceptance of 


rehabilitated road, the Obrero Caminero(s) will be named, hand tools, 

identification card, and hard hat presented to the Obrero and his name 
posted at the beginning and end of his assigned section for routine 

maintenance. 

Following seIeLtion and contracting, the Obrero will 

be given a maximum of a one-week training course at the Regional DGCV 

Center consisting of "Ilow-To" and "What-For" using the training materials 
developed under RRM&R 1. During training the Obrero's importance to his
 

community and importance of his work in the national transportation 
system will be stressed. 

b. Periodic Maintenance
 

The regional heavy equipment team will be scheduled 

to "pass" each road twice annually, to do heavy grading and shaping, 
compacting and deliver new gravel and culvert pipe as needed. In 
general, it is e;timated that the heavy equipmeut team will be able to 

extentaverage 3 kilometers daily. I)epending upon the type and of 

necessary repairs, the village JU14CAVL may be requested to provide 
unskilled labor tor one or two days cooperating with the equipment team. 

The locaIl Obrero will coordinate such voltinteer labor with his regional 

supervi ,or and JIINCAVE. 

lWi;ed on I)GCV',s experience, in rural road 

maintenance, costs per kilometer will probably :emain stable through 1984 

at $850/Km. annu.llly. However, beginning in 1985, these costs are 

expected to rise to $1,000/Km. calculated as follows. 
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ANNUAL (X)ST/KM. MAINTENANCE (1985-1988)
 

Hourly Costs (Rounded)
 

Tractor (1/2 Time) RD$12.5 (1/2 Time)
 

Motor Grader 
 23.0
 

Loader 
 18.0
 

Compac tor 
 6.0
 

Dump Truck (2) 22.0
 

Water Truck 
 13.0
 

Lube Truck 
 15.0
 

Truck Tank Fuel 
 4.5 (1/3 Time)
 

Low Bed Trailer Truck 7.5 (1/3 Time)
 

Pick-Up 
 7.5
 

RD$I29.0/Ir
 

RD$129/hr. for 6 hrs RD$774 at 3 Kims./day 
 258 Kin. = ,RDt 208/Km 

Equipment i't 258/km at 2 passes annually = RD$ 516 

Obrero's Salary at RD$1,500/year = RD$ 300
 

Special Skilled Lalorers (Vi.9on, Carpenter) " RIA 80 

Materials " RDt 75
 

land Tools 
 = RD$ 29 

Annual Cost/Km. Maintenance • D1O00 /Km. 

In arriving at routine and periodic maintenance coata (,(15,567,000 
for the project, it was ne.centnry to combine inintenanct, funding 
under RHM&R I with the# ,naintetitc,. re apornibi lit iet, uder thin 
project s itce i neat d ivi a ion i not ponible ,- t o other donors' 
rehabilitat ed t.ndn C on Inter than .titiciliated. Theiotuig itream 
formula for arriving at total Hninteiance Project COatO may be 
found in Arinex IV-I. 
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4. Regional Centers
 

As a result of the rural road inventory (which doubled
 

the RRM&R I estimated number of kilometers), it became obvious that at
 

least one additional Regional Center will be needed and additional heavy
 

equipment for all existing Centers to fulfill the Maintenance
 
requirements.
 

Furthermore, the road survey shows that more than 5,000
 

kms. have been assigned to Regional Zone IV headquartered in Santiago.
 

This regional zone will be divided, a new Center constructed and regional
 

lines redrawn so that no Center will ever be responsible for more than
 

1,500 kms. of maintenance responsibilities. The Regional Centers have
 

office spaces for the administrator, supervisors, accountants, storage
 

space for spare parts and hand toolb, and a controlled entry for the
 
person in charge of inventory control of spare parts and hand tools. A
 

separate building is located in a large patio yard for the maintenance of
 

the heavy equipment, which contains hand tools, soldering and welding
 

equipment, valve grinders, grease pits, and areas for repair of tires
 
plus the normal support systems for category II maintenance shops. 

Using the same architectural designs as were used for the 

other Centers, the RD$150,O00 line item under project costs for the 
construction of the new, eighth Regional Center is a firm figure based on 
costs for the construction of the other regional centers plus a 10% 

inflation factor. The new center will be located on land either already 
owned by the GJDR or purchased with counterpart funds. Construction will 
be by private contractor, supervised by DGCV engineers, using the same 
designs a]ready developed for the other Centers. (See Annex IV-J for
 
Center photographs.)
 

5. Comodit ies 

In order to arrive at a logical justification for 

maintenance ,:quipment purchases, the following formula was used based on 
three kilometer per day tor one basic "set" of equipnent consisting of 
one grader, one Jrent ennd loader, 4-7 dump trucks, one water truck and 

one compactor. 

3 Fin/day x .'8() work dayi * 840 Kms. 

840 Ft,,. rui .,20% downtime for routine 
equipment trai nt eanc,' and r.pair * 672 gias. 

672 VizJi. minut, 20% time required 

for ,novinj ,.quipment Io work site" 538 Km;. 

53H i'ii-i. by 2 paun .e/./year • 270 Kms.divid 


fh u Y, 'an. the number of210 wan 4st ablihtied an 

kiIometars otit, basic tst ot equipment could maintaln per year. The 
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equipment to be purchased under this project combined with existing 
equipmeLut ,ill be distributed according to the number of kilometers for 
maintenance per Region. (See Annex IV-K for existing and new equipment 
distribution by Region and Annex IV-L for kilometers hy Region and 
equipment requirements). 

With a view to standardization and taking advantage of
 
equipment specific training, a waiver hab been approved by AA/LAC, in 
accordance with AID regulations, for proprietary procurement of the
 
following items as per Annex I-A (costs are estimated by suppliers for
 
December 1983). The waiver cable is included in Annex 1-A. It will 
still be necessary to request bids from dealers of the propietary items 
to obtain the best price.
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CIF/S.D. TOTAL 

QUANTITY ITFM MANUFACTURER UNIT PICi- (DOLs. o00) 

8 Motor Graders Cuterpi lar $90 $720 

8 Front End Loaders 
(2.5 cu. 	y) Caterpillar 65 520 

8 	 Truck Wa Tanks, 

2,000 (;aI. Int. Iarvester 45 360 

1 Lobe Truck Int. Itarvedt er 45 45 

14 Pickup4 3/./4 Ton Chevrolet 20 280 

Spare Parts qual to 20. Purchsti. Price 385 

1 	 Set Mach j e Shop 
Tools Allie-d l',iuct s 

All Axti.ric an Equip. 
Tra d i n., 

LJ4U yd t erVh 

Snnp-on Tools 75 75 

Sub Total $2,385 

Two items will be procured frou U.S. Li~LOt Property: 
(Set? Annex IV-Q for contimnation ot UvilnAility of U.S. EXCetl 
Propcrt y. ) 

cr/s .. TOTAL 

QUANTI T Y I I Lm ,W1UFA LI0 Rii UNI T i1RICI: (I)Ol..; . 000) 

D- I trsL tIir a/VI.lyp.r C rerp 1 r 70 / 

C(xmipacto,r, h- 10 Ton Hlnber 3U 30 

Sparq. Part 20 20 

Sub Toted 	 120
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Compactoic purchased under RRM&R I do not provide enough 
traction on mountainous stretches of roads, so that the decision was madc 
to purchase one Vibrator Compacto for each Center. On the 
recommendation of the transportation economist, additional transportation 
will be provided for animal trail and rehabilitation supervisors in the 
form of motorcycles ano pickups. 

The GO)R/DGCV is not satisfied with performance of 
International i1arveste!r Dump Trucks purchased undcr RRM&R I. 
Accordingly, all existing International Harvester Dump Trucks will be 
shifted to three or fou'r regional centers for standardization within the 
Regional Centers. Bids will be requested by fomal bidding procedures 
for the following. 

CIF/S.D. TOTAL 

QUANIITY ITEM UNIT PRICE (DOLS. 000) 

30 Dump 'rick's - 5 cu. y 140 H.P $35 $1,050 

8 Vibrator Ccilpa -or 8-10 Ton 75 600 

18 Street/Trail Motorc)>les 1.5 27
 

Spare Parts 335 335 

Sub Total $2,012
 

Total Maintena-ice Equipment t4,517 

(14% of Total Project Funds) 

All equti*r, nt iii destined for maiiitenatice only and under 
an agreement with WR. b, no eq tipri, nt piurchated und er RIMM&R I or RRH&R II 
project funtds nay be uted for re¢habi lit at ion. 

A!. part of the, r,,gionil c-titerti, workfhop.,i have been 
conistructe.d and ,q ippd with intd too lti nid tm chintie, i for routitic 
Miainit PtuIntice of h Vi Vy 111d 1 i I t).ht qu i pinvm. 1t11d 1;t oraige of (1iel: I fue 1. 
Each of thi,, Regioa. Ce rttrt hni., ind thie owIke' jt onml Center will have, 
tools' to perf orti the lol lowin, ta ,k , ; 

a. P'revc.ntit v l m I tlt llit ice" tvrvice. 

(1) (Cirunginig oil, ikbr.c.int ,, all' filter elements. 

(2) r at' it ly.i ll ,i . teil l'.i 

tim p. tild(3) Wtliitiy wih ucol vI wtilt er under presnure. 
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(4) 	 Repairing and changing tires and tubes. 

(5) 	 Testing and charging batteries. 

(6) 	Replacing hoses, burnt bulbs, belts, windshield
 
wiper blades, and spare plugs and points.
 

b. 	 Repair of minor components.
 

Alternator, starter, water pump, oil pump, fuel
 
pump, ignition, air compressor, hydraulic cylinder, 
etc.
 

c. 	 Brake repairs. 

d. 	 Suspension system repairs. 

e. 	 Valve adjustments.
 

f. 	 Soldering.
 

g. 	 Electrical system repairs. 

h. 	 Removal and installation only of:
 
Engine, transmission, and differential.
 

Beyond these tasks, all major repairs will be done in the
 
Santo Domingo DGCV workshops or by a local, qualified private company, 
since the regional shops are intended to have only those tools for 
routine maintenance of equipment and vehicles.
 

The 	telecommunications net will consist of a base station
 

antenna located at each Regional Center and at the Santo Domingo offices, 
tied to an existing Public works repeater at Alto Bandera. Mobile radio 
units will be installed in vehicles of regional supervisors and the 
foreman of each brigade. Given the relatively low cost (4200,000) of 
this telecommunications system, it is estimated that it will pay for 
itself within month; in savings of time and fuel costs incurred while 
operating ut v communications system of any sort. (See Annex IV-M 
for maps ot oo,.tm). Procuremnt of these component!3 will be carried out 
tinder normal bidding procedures, AID Geographic Code 941. 

Since SEOIPC it responsible for all public communication 
systems, an arrangement will be made for maintenance of the new DGCV 
Lelecommunirations through the Sub-Secretariat for Communication. 

6. 	 Pack Animail Trails 

Pack animal trails, constructed by villagers benefited by 
the trail, will be promoted by and under daily supervision of Private 
Voluntary Organizntion,. Materials to be furnished by DGCV will include 
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one-meter culverts and cement for the construction of the trails at an 
estimated cost of $300/Km. for 300 Kms. for a total of $90,000. It is
 
expected that an average trail will be one meter wide and 6 Kms. in
 
length, primarily in mountainous areas.
 

To avoid any overlap, the PVO's reached an agreement on
 
their respective areas of concentration. (See Annex IV-N for map.)
 

The PVO's will discuss and promote the trails with the
 
benefited community, then request assistance froi DGCV trail engineers
 
who will align the trail, estimate materials required and draw up a work 
schedule for coordination of iuiterial deliveries. Once every two weeks
 
the engineering supervisor will monitor the construction. SEOPC will 
request two Peace Corps Volunteers to assist in the field work for this
 
component.
 

PL-480 Title II, Food for Work will provide food to
 
families as compensation for labor during the construction of the 
trails. With the assumption that 120 person days are required for the
 
construction of one kilometer of trail the rounded cost is estimated at
 
US$420/Km. in Title II food. Annex IV-0 demonstrates preliminary animal
 
trail standard designs adapted from trail designs developed by the U.S. 
Forest Service "Recreation Travelways Handbook," 1982. 

Hand tools required for the trail construction are:
 

200 picks
 

200 machetes
 

300 files
 

100 square nose long handle shovels 

100 round nose long handle shovels
 

50 hand tampers
 

50 mattocks
 

20 axes
 

20 hatchets
 

20 pry Bars - 5 foot
 

20 sledge Hammers No. 4
 

20 wheelbarrows with solid rubber wheels
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Tools are expected to be donated by a U.S. private
 

foundation and will become the property of the PVO cooperating groups for
 
project use only. 

Since this is a pilot project, trail maintenance by the
 
benefited community using volunteer labor will be tried. If the
 
communities are unwilling to maintain their trail, DGCV will contract the 
maintenance to an individual in the same manner as rural road maintenance. 

The 5 by 10 meter shelters at the terminus of animal
 
trails will consist of concrete flooring, four posts, thatched roof, 
benches for seats, and a hitching post for the aniuals. RD3,000 is 
estimated for construction of 20 shelters of 50 sq. meters each for a
 
total of $60,000. (See Annex IV-P for shelter designs.) Problems are
 
expected in preserving the shelters for the use for whic' they are 
intended in that they might be occupied by families. Community pressures
 
will be the only way to resolve this possible usurping of community 
propert y. 

C. Social Soundness Analysis
 

1. Historical Perspective 

In the early years following Dominican independence in
 
1844, the bulk of agricultural land was public domain. However, by the
 
end of the nineteenth century rural structures in the Dominican Republic
 
started to change and ownership patterns were created that still exist. 
Due to European and North American economic interests, sugar production
 
was started. As a result, small fatms began to disappear and campesinos 
were forced to retreat to less fertile marginal land as Dominican and 
foreign investors took over the best lands. 

When Trujillo came to power in 1930, the campesino was
 
isolated and alienated. It was estimated that only about 10% of the
 
rural population had an awareness of the world outside his community or 
participated in the money economy. 

The isolation of the campesino began to be broken during
 
the first years of the Trujillo regime when Trujillo started a campaign
 
to better the Dominican self-imaige. This campaign led to the 
construction of ii road network renching to the furtherest corners of the 
country, especially the Hljitian border. This gave way to a massive 
migration to the cit ien to such an extent that urban immigration was 
prohibited. 

Under the Trujillo regime everything the government 
passed out flowed directly from the dictator with flamboyant ponp such as 
schools, bridges, roads and .)ther public works. The crushed initintive 
of the Dominican people ana the paternalistic attitude of the gove:nment 
created a "patr6tr-recipient" mentality that still persists, although 
diluted, to the prenent day. 
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The assassination of Trujillo in 1961 brought political
 
and economic upheaval to the country. Late in 1962, elections were held
 
and the campesino vote was central in bringing Juan Bosch to power.
 
Although the military toppled the Bosch government within a few months,
 
the campaign for election brought significant changes. Bosch had
 
promised agrarian reform, education, farmers' cooperatives, jobs, etc. 
The campesino had been exposed to all manner of new ideas, and had been
 
given hope that the future could bring a better life. 

In 1966 elections were held again and this time Joaquin
 
Balaguer was elected and served three successive terms between 1966 and 
1978. He concentrated government efforts in building highly visible 
physical infrastructures including irrigation canals, health clinics,
 
feeder roads, many of these public structures unjustifiedly elegant and 
expensive. The roads combined with the diffusion of battery-operated
 
radios brought new ideas to the Dominican campesino. In the mid 1960's 
national and voluntary agencies began sending community development 
promoters to remote viLlageFs, and although these enterprises often 
reverted to the traditional paternalistic system and became vanguards of 
political parties, the promoters stimulated a change in helping the rural 
population discover its voice.
 

By the early 1970's small farmurb' associations began to 
be formed in rural communities. Their first function was to serve as 
pressure groups to secure as;sistance for their communities. An inventory
 
taken by the Secretariat of Agriculture (SEA) in 1975 located 1,115 
firmers' associations with 98,110 members. The following year a recount
 
showed 1,413 associatioas with 130,000 members. Many of these 
organizations are weak, but others are quite strong and growing in
 
strength and have succeeded in bringing Langible benefits to their 
members. A number of coopeiatives have come into being, but their
 
primary difficulties have been what is delicately called "poor 
administration of funds." The most significant fact, however, is that 
the majority of the associations, parent-teacher groups, youth clubs, 
etc. have been formed at th,. initiative of the campesinos themselves and 
some have been successful in securing technical assistance, seeds and 
fertilizers, machinery, irrigation canals, and feeder roads for their
 
communities. 

2. The Importancen of Roads in Dominican Rural Development 

The extensive road building initiated by Trujillo in the 
mid 1930's was one of the most important factors in opening up the world 
of the campesino and bringing him into the mainstream of the economic and 
political life of the country. The transportation net has reached many 
remote regions and trucks enable the fanner to market produce faster and 
more efficiently. Social services have also improved markedly. New 
schools and health clinics have been built and new institutions bring 
orientation and training through short courses on agricultural production 
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and marketing. The coustruction of roads has resulted in new produsts 
and markets and gradually the traditional subsistenance economy is
 
giving way to an agrarian market economy. 

3. Maintenance of Roads
 

Maintenance of public facilities in general is a common
 
problem in developing countries and is a severe problem in the Dominican 
Republic. The overwhelming emphasis of government public expenditure has 
been on building infrastructure with no interest in maintenance. Health 
clinics and schools frequently fall into disrepair shortly after 
construction; irrigation canals become clogged with vegetation and silt; 
potable water systems in rural and urban areas break down from lack of 
maintenance. Since public works have been the province of the central 
government, the construction of a new road is more dramatic in political 
terms than the routine maintenance of any existing structure. During the 
campaign year preceeding elections, there is always a flurry of 
construction of roads, schools, etc. Additio'-a'iy, private contractors 
and occasionally government agencies see larger construction projects as 
a chance to make money, while there is little profit in maintenance. For 
roads, in particular, then, in the past the Government emphasis had been 
in construction rather than maintenance. With the dependency patterns 
that existed the communities utilizing the roads have shown no interest 
in keeping them in shape as it was viewed as a government duty. 

4. Community Survey 

The rationale for RRM&R I was to lay the foundation for 

the institutionalization of rural roads maintenance. Rejecting the 
traditional attitudes of dependence on the government, RRM&R I has
 
attempted to put road maintenance into the hands of the benefited
 
communities, making the communities working partners with the
 
government. For the purposes of this project, some of the basic 
hypotheses instituted tinder RRM&R I were tested by a sociological 
evaluation. A number of variable; were included such as acceptance, 
participation, comnunity interest and cooperation in the rehabilitation 
and maintenance of rural roads. 

The field survey was conducted in six communities where 
roads had been rehabilitated and where routine maintenance had been 
underway for a period of not less than two or mor-, than nine months. 
Communities surveyed were. TabarA Arriba, Azua; Fundac16n de Sabana 
Buey, Peravia; Carret6n, Peravia; Las Salinas, Peravia; Cambita, El 
Tablazo, San Crist6bal; and Medina, El Fundo, San Crist6bal. In each 
community a representative sample wa's selected of 50 persons (for a total 
of 300) which included women (39%), "obreros camineros" (6%), leaders of 
farmer associations (55%) and the general public. The ages ranged from 
23 to 60 years with the gicater majority of the populations studied on 
the younger side. 
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Agriculture is tile principal activity for the majority 
since 64% of the people interviewed stated this was their main 
occupation. Of these agriculturalists, 37% stated that their plots are 
crossed or lie on a feeder road. Of the persons dedicated to 
agriculture, only 42% are owners of the land they work. An interesting 
sidelight shows that more than half of the people interviewed (58%) 
either did not know or refused to answer the question about how much land 

they owned. 

All respondents considered the marketing of agricultural
 

produce as the most important benefit of the road with better access to
 
health facilities as a secondary benefit.
 

Regarding attitudes towards road maintenance work it was 
found that there is a general reluctance to undertake this type of work
 
on a voluntary basis. While almost all members of the rural communities
 

consider the roads beneficial, they believe that road maintenance should
 
be the task of the "obrero caminero" on a permanent basis and with
 

adequate compensation. in this regard, the general opinion was that
 

rural dwellers can only eaigage in this work voluntarily in free time and
 
the free time is not enoughi to prevent long term deterioration of the
 
roads.
 

The communities have a very small number of persons
 

performing their work as obreros camineros with 6% of the people
 

interviewed stating this as their occupation. Some indicated they had
 

been working at this for 6 or 7 years (despite the fact that the 
Maintenance Program is less than a year old in these randomly selected 

communities). They consider that the remuneration for their work is not 
adequate or regular. 

As to the degree of organization of the farmers, it is a
 

good indicator that the majority of those interviewed belong to some type 
of association or other peasant organization. This provides a good base
 

for the institutionalization of the local maintenance work as well as the
 

development of these rural communities in conjunction with other
 

development activities.
 

The majority (59%) recognized that the Government 

rehabilitated the roads but 57% did not know who was maintaining the 

roads. One basic conclusion and recommendation for this project as a 

result of this survey is a need for a public relations program that 

informs the beneficiary communities about the maintenance system. 

Of the 116 women interviewed, 86% were housewives; only
 

2% did farming and some 10% worked outside the home and of that 10% only 
2% earned more than RDt200 monthly. Rural women arc not "joiners" in 
that 43% are not affiliated with any association or club; 22% belong to
 

farmers' groups and only 151 belong to mothers' clubs or 
education/cultural groups. 
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Of the total group interviewed, some 61% said that women 
should not participate in road maintenance work since it was "too hard." 
However, the response from 68% of the women was they would participate in 
maintenance work if it paid a salary. Originally the job of obrero 
caminero was not offered to women because of the nature of the work and 
the traditional attitudes found in rural areas regarding the role of 
women. But now, with the remarkably high positive response of the women, 
in this project the work of obrero caminero will be offered to women as
 
well as men.
 

The following is a listing of some of the other
 
observations that were drawn from the sociological evaluation:
 

(1) 	Rural road construction work should be better
 
coordinated with existing local *groups.
 

(2) 	New rural roads should be linked to the construction
 
of irrigation systems. 

(3) 	More advantage might be taken of the willingness of
 
the farmer to participate in road construction in
 
their free time.
 

(4) 	Those interviewed want more roads built.
 

(5) 	The communities (94% of those interviewed) feel that
 
the greatest value of rural roads lies in saving
 
crops, ease of marketing, and allowing, in some
 
cases, sales directly from the property. 

(6) 	Great apathy was shown in connection with the
 
community relations with contractors, supervisors
 
and foremen; more than 50% of persous interviewed 
declined to comment and only 4% considered the
 
relations positive.
 

(7) 	Of the people interviewed 68% thought that the 
salary of the obrero caminero should be between
 
RD$200 and RD$300/month (despite the fact that the
 
average farm family income is RD$857/year).
 

(8) In the opinion of the farmers' associations' 
leaders, the work of obrero caminero is "difficult
 
and hard," but the work iij being well done despite
 
the low salary received.
 

5. 	 Social Aspects of Pack Animal Trails 

The possible social impacts on the users of pack animal
 
trails has been provided by the Private Voluntary Organizations. 
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Users of animal trails are divided into two distinct
 
living-group patterns: families clustered where animal trails begin,
 
usually at the base of mountainous areas, where the men climb the trails
 
daily to tend their fields on the mountain sides; and the very isolated
 
villages where families live and work in the mountains.
 

In planning this pilot project component, animal trail
 
construction was discussed with eight isolated villages. The response is
 
reported as being overwhelmingly positive. 

Generally, the more isolateJ the families, the sharper 
the distinction between "men's work" and "women's work." The men tend
 
the fields and crops while women and children are responsible for the 
house, small animals, carrying water and gathering wood for cooking 
fires. Men have full control over whatever cash is available to the
 
family.
 

A possible spin-off of the animal trail component may be 
a new market for pack animals. If the procreation of pack animals 
becomes an adjunct to the project, the intent will be to put animal 
production and the income produced in the hands of women. This would 
change familial attitudes. 

6. Conclusions
 

The fouindations for a community based maintenance system
 
exists. Associations in rural communities are supportive of the JUNCAVE 
system and rural dwellers are willing to work full time on road 
maintenance work with adequate compensation. The survey conducted 
pointed out that more advantage can be taken of the willingness of the 
rural dweller to participate in road building and maintenance in their 
free time. This is already being incorporated into the program through 
the requirement of private contractors to use locally available unskilled 
labor in road rehabilitation work. This reliance on local labor might
 
serve to eliminate the apathy demonstrated through this survey by the 
community members in their relations with engineers, foremen and 
supervisors. However, this also points for a need for improved relations 
between the local community, the JUNCAVE in particular, and the DGCV 
Regional Center in charge of supervision of the obrero caminero and 
periodic maintenance. The communities need to be aware of the importance
of the road maintenance system. Dx;CV will have to work more closely with 
the local community organization. Improved public relations by DGCV will 
improve the general knowledge that road maintenance although supported by 
the government is a community responribility. 

The willingness of women to work af, obrerar, camineras was 
particularly noteworthy. The application and selection procefs will now 
be open to women. No action will be taken on the call for an increased 
salary for obreros camineros. The government has a general policy 
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against pay increases as it can not afford it. The 125 pesos monthly
 
received by the obrero is more than the average farmer makes in the rural
 
areas.
 

The community based maintenance system while in need of
 

strengthening has proved under RRM&R I to be viable and efficient. The
 
project is, then, found to be socially feasible. (See project 517-0177
 
files for complete Social Soundness Analysis).
 

D. Economic Analysis
 

1. Rural Roads
 

The economic return on the investment in rural roads
 

maintenance and rehabilitation is quantified using a model that
 
calculates the savings in vehicle operating costs (VOC) and the savings
 
in avoided future reconstruction and rehabilitation costs. Separate
 
analyses are performed for the system as a whole to establish the
 
economic justification for the overall project, as well as for a typical
 
subproject to illustrate the role economic analysis will play in the
 
selection of individual roads. For project selection a simplified
 
economic appraisal procedure is outlined that establishes the minimum
 
traffic levels required in the base year to economically justify a road
 
project. This minimum level of traffic depends on the road
 
rehabilitation cost, terrain type, rate of traffic growth, and vehicle
 

operating costs.
 

Economic Analysis of Overall Project Feasibility
 

A model is applied that considers the total rehabilitated 

road system over a fifteen year time period, and compare the total 
system cost defined as the net present value (NPV) of the qum of the 
annual road maintenance cost (routine and periodic), vehicle operating
 
costs, and avoidable rehabilitation/reconstruction costs for two 
alternatives:
 

a. Without maintenance
 

b. With regular maintenance
 

This approach is appropriate for the cast! whcre the 

average daily traffic in assumed the same for both the "with" and 
"lwithout" cnse. The assixtiption of equal traffic in connervative (it 
would tend to undertate the economic feanibility of the project) 
compared with ansuming that traffic on the unmaintained road would be 
less than on the maintained road. 

For th(, "with" maintenance cane, the project roads are 
assumed to stay in good condition over the foreueeable future; thin time 
period in assumed at 15 yearn. Becaune of the discounting procedures 
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used in the economic analysis, including longer time periods would 
have
 

For the "without" maintenance case, road
only a negligable effect. 


quality is assumed to deteriorate after five years to bad condition with
 
At that
 

an increase in VOC of about 60 percent over that of a good road. 


of the road would be required at a cost of
time, rehabilitation 

(average for all 	terrain). The cost of
 
approximately RD$17,000 per kin. 


road maintenance in about RDt1,000 per Km.
 

It is estimated that the average daily traffic on the 

10 to a miximum of 100
rehabilitated roads will vary from a minimum 	of 


This estimate

vehicles per day, with an average of 30 vehicles per day. 


was obtained from the survey of a sample of eleven rural roads used for
 

evaluating the selection procedures used in RRN&R I, and from the fact
 

the minimum level of average daily traffic necessary to justify the
that 
rural road rehabilitation is n)b:ut 10 vehicles per day. Thus, assuming
 

no roads will be 	observed in
 the selection criteria are properly applied, 
have a traffic level of less than

the system of rehabilitated roads that 


10 vehicles per day.
 

Vehicle operating costs were derived from the "Costos
 

Econ6micos y Financieros de Operaci6n Vehicular pars In Repiblica 

PMblicas y Comunicaciones,Dominicana, Secretara de Estado de Obras 
1983. (See Table III Annex

Diciembre 1981," 	 and were updated to the year 

road;, the VOC for a representative vehicle (a weighted
Ill-B). On good 


of the variouf; types of vehicles encountered on rural roads,
average 
RI).342 per Kin. 	 This increases by 60% for a

including motorcycles) is 


bad road.
 

in constantCosts and benefits are calculated in RD1, and 
wereprices. As part 	 of the sensitivity analysis, shadow prices1983 


used for valuing fore ign ex.hange and labor. The shadow price for
 

foreign exchange is t.stitmited at 50 pen:eat above the official exchange
 

6' percent of the minimum wage
labor hai; been valued atrat'. lnskilled 
Table IV A-7, the shadow price of

rnto' of UtD4.50 per day. Aa shown in 
of maintenance

roand rehabilitation ii R1)21,000/kin., and th. fhadow 	 coat 

in estimated at 15


is 1W$1,050 per Kin. The opportunity cost of 	 capital 
for a representative vehicle

peicent. If shadow pricin>' is uged, the VOC 


increasnes by abouL 36 percenit. Becaus'e of the large foreign exchange
 

n;htdow price.s are nubstantially above 
component in thon , it-,in., their 


their prices us--] in the ectnomic analy.lis.
 

expendi turet. on equipment and handCapital cotn include 
and road rehahi itation. Recurring costs

tools, spare partf., workn hpti, 


inc lude road waintten~atce c otsti ')f admitiitrat Ive '..t1riiet;, while the
 

quantifitble :)roj*,-ct henef itq coinintt of vehicle operating cout snvings,
 
iota cot t avingn.and rethabilit at io/reconnt ruc' 

The b,'net its of the project connint primarily of savings 

coti. anld Avoided rehabilitntion costs of roads that
in velhicle ope*r,it inga 

b,.caui.. of lsck ol sti nten.ttiue. Benefitsw from possible increasod
degrade 
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agricultural production induced by the road rehabilitation are expected
 

to be small and are therefore ignored (such benefits are significant only
 

for road reconstruction and penetration road projects). Savings in
 

travel time of passengern also are not included as one of the project
 
benefits because of lack of reliable information on passenger travel
 
along rural roads in the Dominican Republic. It is believed, however,
 
that such passenger travel time savings could be quite large. 
Substantial research on personal travel characteristics of the rural poor
 

will be required, however, before these benefits can be quantified.
 

Table IV A-I shows the expected condition, without the
 

project, of the road network over the 15 year time period from 1983 to
 
1997. It is assumed that both with and without the project the GODR 
follows the following rehabilitation program: 1,108 kms. in 1983, 892 

kms. in 1984, 400 kms. in 1985, 400 kms. in 1986, and 200 kms. in 1987. 
(Table IV A-2 gives details on the kilometers rehabilitated for each year
 
by the DGCV and individual international assistance agencies.) Starting
 
with 1983 there are 700 km. of roads in good condition. These roads
 

were rehabilitated prior to 1983 under RRM&R I and other programs and,
 
since they were also maintained, are still in good condition. 1 1983
 

, 10 8 and 1984, a0r'iA.inail kms. and 892 kms. of roads, respectively, are 
rehabil;Lated. Therefore, starting in 1985 there are 700 + 1,108 - 1,808 
kms. of rural road in good condition. RRM&R I ends in 1984, for the 
purpose of this analysis. Although it is unlikely, we assume that 

without the project DGCV will revert to their old policy of placing 
priority on rehabilitation and neglectiug maintenance. Therefore, during 
1984 1,808 Kms. degrade from good condition to good/fair condition. The 
Table shows how this policy of neglect leads to road conditions that
 
gradually decline as roads deteriorate over a five year period, and are
 
rehabilitated at the end of five years.
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TABLE IV A-1: Condition of Rehabilitated Road Network
 
Without Project, Kms.
 

ROAD CONDITION, 	KMS. 
 REHABILITATION KMS.
 

RE- NEW TOTAL
YEAR GOOD G/F FAIR F/B BAD REHAB. REHAB.() REHAB. 

1983 700 0 0 0 0 0 1,108 1,108 
1984 1,808 0 0 0 0 0 892 892 
1985 892 1,808 0 0 0 0 400 400 
1986 400 892 1,808 0 0 0 400 400 
1987 400 400 892 1,808 0 0 200 200 
1988 200 400 400 892 1,808 1,808 0 1,808 
1989 1,808 
 200 400 400 892 892 0 892
 
1990 892 1,808 200 400 400 400 0 400
 
1991 400 892 1,808 200 400 400 
 0 400 
1992 400 400 892 1,808 200 200 0 200 
1993 200 400 400 892 1,808 1,808 0 1,808 
1994 1,808 200 400 400 892 892 0 892 
1995 892 1,808 200 400 400 	 0400 400 

1996 400 892 1,808 200 400 400 0 400 
1997 400 400 892 1,808 200 200 0 200 

1. This column 	gives the rehabilitation "with" the project. 

2. 	Example - During 1984, 892 Kms. are rehabilitated. Thet;e are 
therefore in good condition during 1985. But the 1,808 
Kma. that were in good condition in 1984 are not 
maintained at the end of 1985, and are therefore in G/F 
condition during 1985. 



Table IV A-2: Road Rehabilitation Program, 1983-1988 * (In Kms.) 

1986 1987 TOTAL1982 1983 1984 1985 

300 

0 0 1,000517-T-033 510 355 435 0 

1,000
0 300 300 300 100New Loan A.I.D. 0 

0 0 675
I D B 146 529 0 0 

0 170

[ 3 R D 9 104 57 0 0 

100 100 100 555D C C V (GXDR) 35 120 100 

400 200 3,700

TOTAL 700 1,108 892 400 


3,700

CUMULATIVE 700 1,808 2,700 3,100 3,500 3,700 


* Yearly totals for road r-habilitation vary slightly beginning in 1984 from actual plannei figures 
as presented 

the same and there­
in the table on page 39. The overall total Kms. for road rehabilitation, however, remains 


fore does not affect the end result of the economic analysis presented here.
 

Lfl 



TABLE IV A-3: MAINTENANCE, VEHICLE OPERATING, AND REHI3ILITATION COSTS 
EXCLUDING TAXES) WITH AND WITHOUT THE PROJECT (1983-1997) RDt MILLION 

WITHOUT PROJECT WITH PROJECT ANNUAL SAVINGS 
YEAR ANNUAL VOC MAINT REHABILITATION ANNUAL VOC MAINT REHABILITATION ("WITHOUT" MINUS "WITH") 

1983 2.62 0 18.83 2.62 .70 18.83 -. 70 
1984 6.77 0 15.16 6.77 1.80 15.16 -1.80 
1985 10.78 0 6.80 10.11 2.70 6.80 -2.02 

1986 13.29 0 6.80 11.60 3.10 6.80 -1.41 
1987 16.63 0 3.40 13.10 3.50 3.40 .02 
1988 19.70 0 30.73 13.85 3.70 0 32.88 

1989 16.83 0 15.16 13.85 3.70 0 14.44 
1990 16.18 0 6.80 13.85 3.70 0 5.42 
1991 16.74 0 6.80 13.85 3.70 0 5.98 

1992 17.83 0 3.40 13.85 3.70 0 3.67 
1993 19.70 0 30.73 13.85 3.70 0 32.88 
1994 16.82 0 15.16 13.85 3.70 0 14.44 

1995 16.18 0 6.80 13.85 3.70 0 5.42 
1996 16.74 0 6.80 13.85 3.70 0 5.98 
1997 17.83 0 3.40 13.85 3.70 0 3.67 

*NV at 15% 74.2 0 73.8 61.7 16.4 37.8 31.8 

An exanple of the calculations for Table IV A-3 is given for the year 1989. 
 The annual VOC (Column 2) for the
 
year 1939 is calculated as the sum of 
the products of the vehicle cperating cost and the :ilometers of road in
 
good, good to fair, fair to bad, and bad condition. The VOCs arc .342, 1.1 x .342, 1.2 x .342, 1.4 x .342 and
 
1.6 x .342 RDil Km. resp-ctively. Thus, the total VCC for 1989 is: (.342 x 1808 x 1.1 x .342 x 200 + 1.2 x .342 
x 400 + 1.4 x .342 x 400 + 1.6 x .342 x 892) x 30 veh. = per day x 365 days per year RDti6.83 million.
 

The maintenance cost (Column 3) without the project is zero since the 
 roads are not maintained. 
The rehabilitation cost without the project (Column 4) is the product of the rehabilitation cost per km. 

(RDt17,000) and the kilometers of road rehabilitated as shown in Column 9 of Table IV A-1 (892 kms.). Thus 
17,000 x 892 = RD1l5.6 million. 

The annual VOC with the 
project (Column 5) is the product of the VOC for a good road and the kilometers of 
good road. Thus, .342 x (1808 + 200 + 400 + 400 + 892) x 30 veh. per day x 365 days per year = RD$13.85 million.

The anrual maintenance cost with the project (Column 6) is the product of the maintenance cost per km. and the 
kilometers of road daintained. This equals (1808 + 200 + 400 + 400 + 892) x 1,000 = RD$3.7 million.
 

The rehabilitation cost with the project (Column 7) 
 is the product of Column 9 of Table IV A-I and the on 
rehabilitation cost per ki-!-e-tr. This e a 17,000 x zero = Tero RT. 

http:RD$13.85
http:RDti6.83
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From the table of road conditions, the annual costs 6f
 
vehicle operation, rehabilitation, and maintenance can be calculated.
 

These are given in Table IV A-3; the last column in that table shows the
 

annual savings in vehicle operation, maintenance, and rehabilitation
 

resulting from the policy of rehabilitation followed by regular
 

maintenance. During the first five years the savings are very small
 

because vehicle operating cost and rehabilitaton cost savings are small
 

(the road uetwork for the "without" project case is still in fairly good
 

condition). Starting with the sixth year, however, the policy of 

maintenance starts paying off and the savings are substantial.
 

The bottom line of the table shows the NPVs (calculated
 

at 
a 15% discount rate) of the maintenance, rehabilitation, and vehicle 

operating costss. The extra cost of maii.enance (RDt6.4 million) is 

largely offset by the vehicle generating cost savings (RD$12.5 million). 

In addition, there are substantial savings in rehabilitation costs 

(RD$36.0 million), and the NPV of the savings is RD32.1 million. We 

must still, however, substract other project costs not included in the 

maintenance and rehabilitation costs presented in the table which 

includes only the direct costs of labor, fuel, tools, materials,
 

equipment maintenance and depreciation, and supervision required for the
 

maintenance and rehabilitation. Table IV A-5 gives the annual indirect
 

costs that are necessary for the "with" project case. These costs
 

include the radio communication system, the construction cost for the
 

additional regional center, technical assistance, administrative salaries
 

for the DGCV for the additional personnel necessary for the project, and
 

for the remodeling of the national office.
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Table IV A-4: Calculation of the Internal Rate of Return for the Overall
 
Project
 

(prices are net of taxes; RDt million)
 

Total Indirect Net
Savings 

Year VOC Maintenance Rehabilitation Savings Cost Savings
 

1983 .000 -.700 .000 -.700 .8 	 -1.5
 

-3.41
1984 .OUU -1.808 .000 -1.8 1.6 

-2.971985 .677 -2.700 0 -2.02 .95 

1986 1.688 -3.1 0 -1.41 .95 -2.36 

.02 .935 -. 921987 3.526 -3.5 0 

1988 5.848 -3.7 30.736 32.88 .935 31.95 

1989 2.977 -3.7 15.164 14.44 .935 13.51 

5.42 	 4.491990 2.324 -3.7 6.8 	 .935 

5.98 	 5.051991 2.886 -3.7 6.8 	 .935 

3.4 3.67 .935 2.74
1992 3.975 -3.7 

1993 5.848 -3.7 30.736 32.88 .935 31.95 

13.51
1994 2.977 -3.7 15.16 14.44 .935 

1995 2.324 -3.7 6.8 5.42 .935 4.49 

5.98 .935 5.051996 2.886 -3.7 6.8 

3.67 .935 2.741997 3.975 -3.7 3.4 

NPV at 15% 12.46 -16.50 35.91 31.87 5.87 26.00 

IRR " 53.8% 

VOC savings - Column 2 - Column 5 of Table IV A-3
 

Maintenance cost savings - Column 3 - Column 6 of Table IV A-3
 

- Column 7 of Table IV A-3
Rehabilitation cost savings a Column 4 


Total savings is Column 2 + Column 3 + Column 4
 

bottom
Indirect cost is from Table IV A-5, row
 

Net savings is Column 5 - Column 6
 



TABLE IV A-5 
INDIRECT PROJECT COST 

(u.s. ooo) 

BY YEAR 

Tools for New Regional Center 

Radio Cormunication System 

Construction, One Regional Center 

T. A. for Mapping 

T. A. for Research 

1983 

0 

0 

0 

0 

0 

1984 

100 

200 

150 

200 

0 

1985 

0 

0 

0 

0 

50 

1986 

0 

0 

0 

0 

50 

1987-1997 

0 

0 

0 

0 

0 

1983-1988 

100 

200 

150 

200 

100 

(RD$ 000) 

Administ- "tive Salaries 

Remodeling of National Office 

800 

0 

850 

100 

900 

0 

900 

0 

935 

0 

4,385 

100 

PROJECT TOTALS 800 1,600 950 950 935 5,235 
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The right hand column of Table IV A-4 shows the annual
 
net savings that are produced by the project. The internal rate of
 
return (IRR) of this stream of savings is 53.8 percent, and the NPV of 
the savings is RD$26.0 million, indica,ing that the project is highly
 
feasible from the economic point of view.
 

It should be noted that the above economic analysis was 
done with provisional costs of RD$17,OO per Km. for road rehabilitation 
and RD11,000 per Km. for road maintenance. Using more accurate estimates 
that became available later of RD$16,941 per Km. for road rehabilitation 
and RD4928 per Km. for maintenance, the NPV and IRR changes slightly. 
The new NPV is RD$27.31 million, and the new IRR becomes 58.2 percent. 

Sensitivity Analysis 

Table IV A-6 shows that the sensitivity of the project
 
NPV to changes in rehabilitation and maintenance costs, the indirect
 
costs, vehicle operating costs, and average daily traffic. The
 
sensitivity analysis shows that the project remains highly feasible for
 
variations of plus or minus 25% of the factors mentioned above. It is of
 
interest to note that the project becomes wore feasible with increases in
 
rehabilitation cost. The reason is that, without the project,
 
substantially more rehabilitation is undertaken than with the project. 
And, even though the rehabilitation without the project is done far in
 
the future, the NPV of this cost outweighs the cost of maintenance 
incurred with the project.
 

The impact of increasing the number of years between road
 

rehabilitation (if it is not maintained) from five years to seven years
 
was also investigated. As expected, this assumption favors the "without"
 
project case, ard red' ces the IRR from 56.4% for the base case to 31.4%. 
Nevertheless, even assuming seven years between rehabilitations, the
 
project still remains highly feasible. 

Shadow Pricing 

Because of the large under evaluation of foreign exchange
 
at the official exchange rate, it in mandatory to repeat the economic 
justification using shadow prices. Shadow pricing will also help to more
 
accurately reflect the true cost to the economy of using unskilled labor, 
of which the e is a surplus. We estimate that, because of rural 
unemployment, the shadow price of unskilled labor is 65 percent of the 
minimum wage of RD$4.50 per day. This reflecto the fact that because of 
rural unemployment and under-employment the payment of the minimum wage 
to unskilled labor does not represent an equivalent cost to iiociety.
 
Rather, because of unskilled labor's low opportunity cost, i.e., the 
marginal productivity of the best available alternative employment to
 

http:RD$27.31
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road maintenance or rehabilitation, and because of the value placed by
 
the government on increased consumption by the rural poor, the true cost
 
to society of employing unskilled labor in roadwork is only .65 x RD$4.50
 
= P.D2.92 per day. It is also clear that the cost of imported items used
 
in road work such as machinery, fuel, and parts, are greatly undervalued
 

=
if the official rate of exchange (1 RDt USW) is used. The estimated
 
real cost of foreign exchange is 1.50 RD - 1 US$. To reflect the true 
cost of such items to the economy the foreign exchange component of the
 
road work should be increased by 50 percent.
 

Table IV A-7 presents the estimated component of foreign
 
exchange unskilled labor, and other local costs for the project's major
 
components of relabilitation, maintenance, and vehicle operating cost.
 
By adjusting these components with the shadow price multipliers shown in
 
the table, we can derive the shadow price for road rehabilitation as
 
RD$20,988 per kilometer. This is about 24 percent above the "economic"
 
cost. For road maintenance, the shadow price is RD$l,045 per kilometer,
 
or about 13 percent higher. Shadow pricing increases the vehicle
 
operating cost by about 36 percent.
 

The effect of shadow pricing is to increase the NPV of
 
the project from RD$27 million to RD33 million, an increase of about 26
 
percent. The IRR increases from 56.4% at economic prices to 62.37 using
 
shadow pricing. Thus, the project becomes more feasible if shadow
 
pricing is used. This is not surprising since the increase in
 
maintenance costs caused by shadow pricing is compensated for more than
 
adequately by the higher VOC savings and savings in re-rehabilitation
 
costs. And, it illustrates the general truth that, as roads and vehicles
 
operation become more expensive, it becomes more important to adequately
 
maintain them.
 

Finally, it should be mentioned that, at the micro level,
 

shadow pricing will increase the minimum traffic level necessary to
 
justify the road rehabilitation. At the micro level the question asked
 
is: ',;.6kild tiji ; road be rehabilitated and maintained, or should it be 

allowed to degrade to an animal track? This is as opposed to the
 
question aaked at the macro level, and which is. given that we want to
 
preserve the road, is it best to place the road under regular maintenance
 
(as in RRM&R I and 11). or should we forego maintenance and only
 
rehabilitate the road just before it becomes impassable?
 

"h1s, fit the ricrio or project sclection level, higher 

rehabilitation and maintenance costs an caused by shadow pricing must 
require an increae iti the level of traffic in the L ie year. For 
example, u ; g o.,conomic costs for road work anO '0Cs, the ainimum level 
of traffic nvc,!,;ijry to j.i:;t fv the Las Lajan-floca Rio Grande road is 
20.5 vehicletn pr day (Annex III-B - Table I! F-3). But if shadow 
price-i are ,ju'ed, th,' minimum traffic level incren en by five to a total 
of 2b vehicles per ilay. The TUC'' !.hotild therefore, early during the 
RRMM'I I ,'t, recalculitte Table h I l-" to reflect shadow prices. As 
n first approx imat tots, .. a ;,rnne in minimum daily traffic of 25% could 
be uned.
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TABLE IV A-6: Sensitivity Analysis 

Net Present Value at a Discount
 
Rate of 15% (RD$ Million) 

Basic Case 

26.5(1) 

Changes in Assumptions 

Rehabilitation and + 10% 28.49 
Maintenance Costs - 10% 24.64 

+ 25% 35.48 
- 25% 21.69 

Indirect Costs 	 + 10% 25.97 
- 10% 27.04 
+ 25% 25.16 
- 25% 27.85 

Vehicle Operating Costs + 10% 33.1 
(Also Average Daily Traffic) - 10% 30.6 

+ 25% 35.0 
- 25% 33.1 

Discount Rate 	 + 25% 18.4
 
- 25% 37.9
 

(1)Table IV A-4 shows the NPV for 	the base case as RD$26.0 million.
 
This slight discrepancy with the NPV given here as RD$26.5 is caused 
by a minor change in the indirect costs in Column 7 of Table IV A-4,
 
and the effect of this change on the economic feasibility of the
 
project io intiignificant.
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Table IV A-7 Calculation of Net-of-taxes and Shadow Prices 

A. Road Rehabilitation, 
5 kilometers 

Capital 
Cost 

Unskilled 
Labor Cost 

Other 
Cost 

Total 
Cost 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 

Mobilization 
Cut and Fill 
Drainage Strct. 
Base and Subbase 
Maint. of Way 
Finish and cleaning 
Profit 
Insurance 
Administration 
Contingencies 
Supervision 

15,500 
11,380 
23,650 
1,000 

3,918 

7,835 

500 

1,959 

7,000 

6,686 
2,808 
2,008 
1,959 
6,269 

Financial Cost, 5 Kms. 
Financial cost per Km. 

55,448 
11,089 

10,294 
2,059 

26,728 
5,346 18,494 

Cost multipliers, Lax 
component 

Cost, net-of-taxes 
.86 

9,536 
1 

2,059 
1 

5,346 16,941 

Shadow price multiplier 
Shadow price 

1.5 
14,304 

.65 
1,338 

1.0 
5,346 20,988 

B. Maintenance, 1 Kilometer 

Financial Cost 
Net-of-taxes 
Shadow price 

516 
444 
666 

300 
300 
195 

184 
184 
184 

1,000 
928 

1,045 

C. Vehicle Op. Cost, RD$/vehicle Km. 

Net of taxec 
Shadow price 

.274 

.411 
.034 
.022 

.034 

.034 
.342 
.467 
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2. Pack Animal Trails
 

The improved animal trails will offer greater comfort and
 
shorter journey times to pedestrian travel, will increase the
 
productivity of pack animals, and will reduce spoilage of crops while in
 
transit. Furthermore, soil erosion will be reduced and the need for the
 
community to organize for the construction and maintenance of the trails
 
will have beneficial social impacts. But, except for a considerable body
 
of data on the planning and design of such trails (especially for the
 
forest service trails in the USA used for fire fighting and recreational
 
purposes) little is known concerning the operating experience with trails
 
in developing countries. 

To quantify these benefits, however, in a formal economic
 
analysis, much more than is currently available needs to be known about
 
the transport needs of small farm households. These needs have rarely
 
been studied. Nevertheless, an approximate indication of the economic
 
feasibility of trails can be obtained by considering that a system of 
trails that is linked with a rural road will extend the zone of influence
 
of the road, and will increase the agricultural production within the
 
zone of influence. The question we will ask is: by how much will this
 
system of trails have to augment the production in the zone of influence
 
of the feeder road to be economically justified.
 

We will analyze a typical feeder road located in 
mountainous terrain, and its system of associated trails. We will assume 
that the feeder road is seven kilometers long, and is linked with six 
trails, each 5 kilometers long. The zone of influence of the road is 
35,000 tareas of which one-fourth is cultivated. We will assume that the 
most remote one-third of these tareas benefit from the access over the 
improved trails. Thus, about 3,000 tareas benefit from the trails.
 
Assuming that the gross value of production (quantity timen market price) 
of one tarea is RD$30, th. value of agricultural production in the area 
benefited by the trails it.3,000 x 30 - RD$90,000. The NPV of this 
production over a fifteen yrar time period is about RD$605,000. 

The coot (f contructing the trails is only $300 per 
kilometer times 30 kilometers - RD$9,000. Assuming a yenrly maintenance 
cost of 10%, the 14PC of the trail over the fifteen years i!.about 
RD$14,300, which if; leus than 2.5% of the N4V. This ignore.s other 

.substantial benefitt attributable to trails such as th in, -reased 
personal mobility and reduced eon ion. 

Though little it; known about the impact of trail 
rehabilitation on agricultural production, it is judged that two and a 
half percent increaue in the value of agriculturti production will be 
easy to achieve. We call oncludle therefore that the trails project has a 
very high cance of being econowically justified. 
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E. Environmental Concerns
 

An Initial Environmental Examination recommending a Negative
 

Determination was prepared and presented with the PID. Based on the IEE,
 
the LAC Bureau reached a Negative Environmental Threshold Decision for
 
the project on December 17, 1982 (see Annex I-D).
 

As stated in the lEE, the project does not involve the
 

construction of any roads. While rehabilitation and maintenance of roads
 
is expected to improve their condition, lower vehicle operating costs and
 
reduce travel time, it is not expected that these activities will
 
increase access to remote areas or substantially increase vehicular
 
traffic in environmentally sensitive regions. The main negative
 
environmental effect anticipated, as noted in the lEE, is some increase
 
in the amount of land under cultivation which may result from the
 
successful improvement of farm to market transportation resulting from
 
maintained roads.
 

The construction of pack animal trails is intended to provide 
a dual function - improved access to isolated communities and to protect 
the hillsi.des from further erosion caused by unplanned and un-controlled 
drainage of existing pack animal trails. 

Because of the very limited potential negative impact of the
 
road rehabilitation and maintenance component and the positive impact
 
through animal trail construction, the Project Committee has not 
r.onqidered it necessary to build specific environmental protection
 

measures into the subproject selection criteria. However, the
 
sec,.o-economic studies undertaken as the basis for road selection will
 
tuc1ude identification of potential environment impacts. If potential
 
negative impacts are identified, the contracts for both rehabilitation 
and maintenance work will specify measures to be taken by the contractors
 
to insure that the environment is adequately protected.
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V. PROJECT IMPL ENTATION 

A. Financial Plan
 

The total co.'t of the project is $33,000,000 of which
 

$15,000,000 will be financed with AID funds. The GODR counterpart 
Qontribution of $18,000,000 represents 55 per cent of total project
 
cost. The contribution more than adequately meets the requirement for 
counterpart contribution. The timeliness of contributions to RRH&R I 
lead us to believe that the GODR will support this project. Project 
Table I is the Summary Cost Estimate and Financial Plan showing the 
components, source of funds and type of currency. Table II is a 
Projection of Expenditures by Fiscal Year.
 

B. Disbursement Procedure and Reporting Loan Requirements 

1. R. D. Peso Coot 

In order to segregate AID and GODR funds clearly, four
 

special bank accounts will be established. Two accounts will be for 
AID's contribution, one account for rehabilitation, the other for all 
other components. Likewise, two accounts will be established for the
 

GODR contributions.
 

For the non-rehabilitation components, each disbursement 

request by the GODA will specify funding requirements over a three-month 
period by program component and will report the status of funds 
previously provided. This reporting procedure will provide USAID with 
the information necessary to judge the program requirements and then,
 
upon receipt of evidence that counterpart funds have been deposited, make 

a disbursement for the next advance of funds. 

The DGCV experience in estimating costs of rehabilitation 
gained in the Rural Roads I project supports the decision to use the 

Fixed Amount Reimbursement Method (FAR) for the road rehabilitation 
component of the project. 

Under the FAR system, after the work sites have been 
selected, plans and specifications prepared and the cost of the work 
determined, USAID will issue Project Implementation Letter' approving the 
selection, cost estimates and plans and establishing the amount of the 
AID contribution. AID will reimburse for completed nub-projects in the
 
agreed-upon amount for each Project unit. It is estimated that the AID
 
share for each unit will be 50% and the pari-passu tar thin component 
will be based on that entimate. 

The FAR piocedures oct forth in AID Handbook I B, Chapter 
20, and elsewhere in the Handbook system will apply to this Project. 
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Where the Local Cost Financing technique is utilized, 
procurement will follow Chapter 18 of AID Handbook 1 B 

Rehabilitation will be undertaken by contraccors or 
Public Works agencies. USAID will monitor and conduct periodic
 
inspections to satisfy itself that the project is being implemented in 
accord with agreed specifications.
 

In order to provide working capital to begin 

rehabilitation, advances may be made. Upon receipt of evidence of the
 
counterpart contribution, AID will deposit its proportional
 

contribution. When the sub-projects have been completed, AID will make a
 

final inspection and, upon acceptance, liquidate the proportionate
 
outstanding advance.
 

2. Foreign Exchange Costs
 

All foreign exchange costs will be paid by Direct Letters
 

of Commitment to U.S. suppliers. 
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Summary of Financial Tables
 

TABLE I
 

SUMMARY COST ESTIMATE AND FINANCIAL PLAN
 
,US$ 000) 

A A D GODR 

I TEM FX LC LC TOTAL 

Rural Roads Rehabilitation - 0 ­ 8,500 8,500 17,000 

Rural Road Maintenance (1) - 0 ­ - 0 ­ 5,567 5,567 

New Regional Center - 0 - 150 - 0 ­ 150 

Equipment and Tool Purchases 4,517 - 0 - 4,517 

Radio Communication System 150 50 - 0 - 200 

Technical Assistance and Mapping - 0 ­ 200 - 0 ­ 200 

Technical Assistance and 

Materials Research 50 150 - 0 ­ 200 

Technical Assistance for Training 80 - 0 - 20 100 

Construction Materials For Trails (2) - 0 - 90 - 0 - 90 

"Mini-mercado" Shelter Construction - 0 ­ 60 - 0 ­ 60 

Administrative Salaries - 0 ­ - 0 ­ 2,735 2,735 

National DGCV Office Addition 
to Physical Facilities - 0 ­ - 0 ­ 100 100 

Evaluations 40 - 0- 20 60 

Contingencies 303 660 1,058 2,021 

Total 5,140 9,860 18,000 33,000 

(1) The GODR will have an additional $3,83,4 for maintenance not used 

under RRM&R I Lonn 517-T-033 in Calendar Years '85 and '86. 

(2) PVO's will request approximately 150 in IIL-480 Title 11 food for 

trail construction compensat ion. 
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of Major EventsC. Schedule 

It is anticipated that the Rural Roads 
Maintenance and
 

Rehabilitation II program will be 
implemented according to the following
 

schedule:
 

1. June 10, 1983 


2. June 13, 1983 

3. June 30, 1983 


4. July 15, 1983 

5. August 1, 1983 


6. September 15, 1983 


7. September 15, 1983 


8. September 30, 1983 


9. September 30, 1983 


10. 	 October 15, 1983 


II. 	 October 30, 1983 


12. 	 October 30, 1983 


30, 198313. 	 November 
14. 	 December 15, 1983 


15. 	 December 30, 1983 

16. 	 January 15, 1984 

17. 	 January 30, 1984 

18. 	 Ft bruary 15, 1984 
Tirough Jan. 1988 
Apr il 15, 1984.19. 

20. April L5, 1984 

21 April 1 0, 1984 

22. 	 June 1, 1984 
23. June 1, 1984 


24 June 15, 19 4 


25. 	 June 15, 1984 

26. 	 Januaxy 1, 1985 

27. 	 January 1, 1985 

rh rouh Ma y 30,
 
1988 

28. 	 March 1, 1985 
OLxobr 15, 198')29. 

30. 	 Novinhver 15, 1985 

31. 	 November 30, 1985 

32. 	 June 1, 1986 

33. 	 Septeinwr 30, 19 ' 

34. 	 Decen1her 30, 1988 

Project authorized
 
Project Agreement signed 

issued
Implementation Letter No. 1 

Dominican Republic Congressional approval
 

Conditions Precedent to Initial
 

Disbursements met
 

Construction of new Regional Center 
begins
 

First 	bidding documents for commodities
 

purchases approved.
 
Begin Remodeling of National Office
 

to Disbursement for

Conditions Precedent 

Equipment Procurement met. 

T.A. for Training Begins
 

Begin selection for construction of 
pac
 

ani. I trails
 

Invitation for Bids for commodities
 

published 
Begin 	construction of animal trails
 

New Regional Center completed and 
staffed
 

with trained personnel
 

Complete National Office Remodeling
 
contracts awarded

All commodity purchases 
constructionBegin 	 telecommunication 

analyses of candidateSocio-economic 
sub-project i for rehabilitation 

and distributedAll commodities in-country 
Shelter ConstructionB... in "Mini Mercado" 


system
Complete telecoumnications 
on road surfacingresearch activitiesBegin 

Begin 	mapping acLivities
 

r.A. for Training E'nds 

Condi 	ions Precedent to Disbursement for
 

Operationi metRehlbilitfltion 
under 	 this ProjectBegin Road Maintenance 


Begin Road rehabilltation program
 

Loan Progren.s Evaluation completeFirtit 
of Animal TrailsComplte Pi1,t Project 


and Mini Morcad(of,
 
Activiti.vo
Compl,'ote Mapp ing 

of Rural Trailsi Program,vatiat lon 
onComplete RIbsetir:h Activiti e Road
 

;urf tc i ntg
 
Sec.oid Loan 'ro,.rcii Evaluat ion
 

Final iProject Evaluation
 

http:Activiti.vo
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D. Procurement and Waivers 

Commodities and Technical Assistance/Training Services
 

Loan funds will have their source and origin in countriesprocured with 
included in AID Geographic Code 941. Certain materials will be purchased
 

shelf items in accordance withas imported or locally produced 
regulations in AID Handbook IB, Chapter 18.
 

A sole source waiver is included in the Project Authorization 

for the procurement of technical assistance services totaling $100,000
 

($80,000 AID loan and t2O,000 GODR counterpart) from Organization for 

Rehabilitation Training (ORT). Additional technical assistance is 

II in the training of DGCV personnel in equipmentrequired under RRM&R 

maintenance and inventory control.
 

Selection of ORT on a non-competitive basis is appropriate 

under the provisions of AID 1B IB, Chapter 12C.4.a.4. which provides that 

a single source waiver may be granted when "one institution or firm can 
by reason of specialbe demonstrated to have the unique capability 

recognized asexperience or facilities, or specialized personnel who are 

predominant experts in the particular field to perform the services 

required for the project." The personnel of ORT already have a year and 

one-half of project specific experience and have satisfactorily provided 

required under RRM&R I, a predecessorthe same kind of training services 
AID project carried out in the Dominican Republic. In addition the ORT 

advisor has gained extensive knowledge concerning the problems, personnel 

and needs of DGCV which permits it to provide DGCV with the needed 

assistance immediately. Thus, there would be no necessity for the firm 

to familiarize itself with SEOPC/DGCV, develop new working relationships 

or undertake other time consuming start-up activities. No other firm 

could provide effective assistance intnediately upon project start-up. in 

sum, in-depth previous experience with the precise type of activity now 

being propored in a new project is a unique capability within the meaning 

of the All) anbook requirements. The proposed waiver is within the 

authority of the Mission Director by redelegation of authority to the 

field from AA/L.AC dated April 18, 1982, which provides the Mitnion 
sole source waiver in accordanceDirector with the authority to authorize 

with the terms and provi!ions of ALI) landbook I, Supplement li, Chapter 12 

C 4a, provided that the estimated procuroment doet; not exceed 

IS1100,000. In accordatince" with 1IB 1 Chap 12 C 4it the applicable c riteria 
is that the finn (ORT) can be demon'-trted to have a unique capability by 

reason of npecial cxp.rince. 

A proprletiary procireinmnt wa iv,.r ha , beetn approved by AI)1W 

which p enit ni protC ir4,'tv lWit'ied upon t andarditit ion ot certi II e.quipmenlt 

of thin pap,.r (I;t at,, Gable. 127426).au deocribed ii t h. 1,.chui cal Anal ynira 

A rtouiv,/ori in WaiVer in r que.ted tind reconmended from Co.,. 

000 to Code 1')9 lr the. piurchtole' with 1.Aoiti fund i of 1H19')cc moto , ycl.en 

to bte u id by rond rhabli lit tton ndtlul ,t:tien ., upervitior and an1ilnnl 
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trail supervisors. AID HIB IB, Chapter 5 B4 a(2) provides that commodity 
source waivers may be granted when "the commodity is not available from 
countries or areas included in the authorized Geographic Code (941)." 
The mot-orcycles will cost approximately $27,000. Small "street-trails" 
motorcycles are not manufactured in the United States. Although they are 
available from supplies in two of the 941 Code countries, country-wide
 
maintenance and service from those two suppliers itt the Dominican
 
Republic is considered to be inadequate for purposes of the project.
 
Accordingly, a waiver is requestud to permit dollar procurement of Code 
899 source/origin to allow for adequate maintenance and service,
 
country-wide, of purchased motorcycles. Because the procurement is 
estimated to be in an amount less than $50,000, the AID Mission Director
 
has the authority to make the waiver. Because the motorcycle procurement 
is an important element of project supervision of this important project
 
activity, in making the source waiver, it is appropriate for the MiRsion
 
Director to certify in accordance with the requirement of AID H.B. I B, 
Chapter 5. B4 to that "Exclusion of procurement from Free World countries 
other than the cooperating countries and countries included in Code 941 
would seriously impede attainment of U.S. foreign policy objectives and
 
objectives of the foreign assistance program." Bec, tc this procurement
 
is under $100,000, the Borrower may utilize the "small value procurement" 
procedures set forth in All) IB ii, Chapter 3, Section 2.2.4. 

Upon signature of the Project Authorization, the Mission will 
make the above certification and accomplish each of the above waivers, 
i.e., (1) sole source waiver for ORT services and (2) source, origin 
waiver for the motorcycles. 

All project procurement will be undertaken by the borrower 
pursuant to AID s;tandard hot-country contract procedures, except for 
technical servicei. procured from other U.S. government agencies which 
will be contracted by All) through PASA or other intra-agercy agreements. 

E. USAII) Monitoring 

The USAID/DR Clpital Resource. Development Office Engineering 
Section will have the prittiiry repponsibiliLy for monitoring Project 
implementation and propreh,, assisted by the Office of the Controller. 
Official. from tim, Minion will review procurement proposals, plans and 
opec if iclt iOnti for c Ol(lod it iet' procuret:"nt, t ra ining nud t echnical 
nnCj!tt1t i icv., procuritm.t , rehabi lit ation and mninitetince pl.intn, 

slpecification. ilid cort v14,it1nttVN. Th, project o.t.,iver, nniated by the 
,tngit i.ring aectioii, will in opecl vach rehnt,ilitittiot i ub-project at 

leatt twic, a monthi, nld two work/w'ek, mnotitlily will he devoted to 
monittoritn inaiitetinnice ict ivitir ,. Upoi cot:iplet toi of each 

rehabi I itnt ion niilr-projct . the prtiject: nytitner wt Il review And Approve 
the aubprojec joinit 1 y with the IX;tlV eliginoe.ring auprrviaors antd 
contriscted A to L 1 irms. 
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The present Mission engineering staff has one U.S., two 
Dominican Direct-Hire, and one contracted Dominican engineer. USAID/DR 
engineering responsibilities for 1983-84 will include the completion of 
well drilling and latrine construction with a total project cost of $7.0 
million under the Health Sector Loan II; approximately t600,000 for 
construction under Agricultural projects; $2.0 million for PL-480 
construction primarily in the area of Agriculture; $4.0 million in 
construction for Education graduate school program; t4.3 million in
 
mini-hydro research and construction; monitoring of housing programs; and
 
continuing monitoring of Rural Roads Maintenance and Rehabilitation I
 
project at a total cost of 33.0 million. 1984-87 will undoubtedly bring
 
additional monitoring responsibilities to the engineering staff. Given
 
the existing workload, the Mission anticipates the need for an additional
 
Dominican engineer to be contracted for 1984-87 to assist primarily in
 
monitoring of rehabilitation of rural roads and animal trail construction.
 

Bi-monthly project status meetings will be held to discuss
 
progress and ensure that Project activities conform to AID regulations, 
that sound financial control is being exercised, and that the terms and
 
conditions of the Project Agreement are being met.
 

F. Evaluations
 

Major evaluations of the rural road component of the project
 
will be conduct,.d 33 months, fort y-two months, and sixty-four months 
after the commencement of the project. 

The primary emphasifi of the first evaluation will be the 
continuing development of DGCV institutional capacity at the national and 
regional levelts, the functioning of DGCV with local organizations and 
selected initial subproj,,ctr.. The 33 month evaluation will focus in 
detail on the oub-project uetlection procen q for road rehibilitation. 

Tilte -i cond ma jor eviluat ion wil take place fort r-two months 

after project initintion. 'rhiii, eVilUdLion will letl pritinrily with 
progress toward projct goals and turther :valunte the long-term national 
and r,:gionl in t it Uti 1onlIzation that han oc.urred. The impact of road 

rehabilitntion .ind initint,.nnnce on couts an! bent it a in the areas of 
retiabi Ii tat.d nild tlai nt aLnvd rondts Will be exnmiflwd. 

Tile iitd d oI I initl e.avluation ill tiik, p lnc, nixty-four 

molnihn tidtrr" thl itti t iit oti of thr projvr:t .T "hi ',evislisiit ion will focus 
oil tiutilnti lln (S l ir t: fIS I i nt tut . nt 1 ispacto,li i.,aI ion oi1 Irv. Itlnid 
of) tle target 1114.p.v will e.xamine. other 4.ftects of theThe. lliatinn 
project such t1, if ,rve-d r:ltitlrnait( act itde4 nol othei activitien of 
local and ions ilint ltl titl. 0 will Alno examinetat t1 a1 vnluntio 
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whether a nationa' feeder road system is emerging which will be adequate
 
to meet the needs of the rural sector but not excessive in mileage or
 
budgetary claims.
 

All evaluations will utilize the logical framework as a base
 
in order to assure comparability and continuity in the evaluation
 
process. Thus, each evaluation will be asked to measure progress and
 
problems with respect to goals, subgoals, purposes, outputs and inputs,
 
verifying and if necessary propose revision:. in the logical framework
 
with respect to objectively verifiable indicators, means of certification
 
and validity of assumptions. if the project is full;- successful, it will
 
produce certain side effects such as major changes in the agricultural
 
marketing systems in the command area of the roads, a change in attitude
 
towards maintenance in areas of the road activities. It will be of
 
considerable use to the GODR and perhaps the development community
 
generally if such benefits can be precisely identified.
 

The first two evaluations will be "in-houce" with DGCV taking
 
the major responsibility under USAID guidance. Since an evaluation has
 
no value to the implementing agency unless actions stem from
 
recommendations, the Project Committee believes that "in-house"
 
evaluations would be more effective in assisting the DGCV to stand back
 
and do a self-examination, spotting weaknesses in the system, resolving
 
known problems, and give a sense of pride in areas of accomplishment.
 
The capacity for self-criticism, both positive and negative, helps
 
qtrengthen the institution in its perceived role in Dominican development.
 

The final evaluation will be contracted by an outside
 
evaluator since this evaluation is primarily for AID use.
 

A special evaluation will be conducted two years from the
 
initiation of construction of ptck animal trails with the Private
 
Voluntary Oranizationn assuming the leadership under the guidance of the 
USAID Program Office in cooperation with DGCV. FVA/FFP1-2/W and other 
interested Bureaua will be requested to participate in this evaluation. 
Evaluation objectives will be to learn from experience the actual c.oets,
 
the impact of the trails on the level and intensity of personal triavel, 
agricultural production, and pousible constraints on the benefit. nuch as 
cominunity nttituden and availnbility of animals. This evaluation and 
auneomtnnt of the potentit l for animal trails an a viable, means for 
expanling the. zone of influence of rural roads and improving the quality 

rural life will be n milepost and a "go" or "no-go"and productivity of 

decinion will be made on continuing the animal trail pilot project.
 

G. Conditionn, Covenanto and Negotiatting .,tatus 

Thr Project Committee recotenda that the following conditions 
and covonants be included in the Project Agreement. 
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1. 	 Conditions Precedent to Initial Disbursement
 

a. An opiiri :,..f.phe legal advisor to the Cooperating 
Country that th8i AgI :- has been duly authorized 

and/or ratified by, and executed on behLlf of, the 
Cooperating Country, and that it constitutes a valid 
and lerally binding obligation of the Cooperating
 
Country in accordance with all of its terms; 

b. 	 Evidence that SEOPC/DGCV has increased its staff in
 
a iaanner which will permit the project and other 
noerations to be carried out efficiently and 
expedILL. 7'I 

c. 	 Evidence that SEOPC/DGCV has established an
 
adequately staffed uew unit within DGCV having the 
necessary authority and delegated responsibilities
 
for animal trail construction and supervision. 

d. 	 Evidence that SEOPC/DGCV has established a revolving 
petty cash fund, in an amount not less than RDt3r)O 
for each of the existing Regional Centers, to be 
replenished monthly; 

a. 	 Evidence that the Cooperating Country hau 
established a maintenance budgeting objective of
 
approximately RD$850 per kilometer with a commitmen.
 
to make appropriate adjustment for inflation for 
future years; and
 

f. 	 A commitment on the part of the Coolerating 
Country/SEOPC to fully naff the new Regional C,:tr 
to be constructed under the project. 

2. 	 Conditioitl Precedent to Dialurnement for Equipment 
Procuren' ut 

a. 	 A plan f or comnodity procurement, delivry and 
dintri bution ti: atdjtted and approvi-d by USAID/DR. 

b. 	 Spec if icat iotit, bidding docoeiito and model contract 
fur r . i f ic tcommodity pitcuri.c,.nt, b,. nubmi ted and 

4pprov, (I h y USA ID. 

3. 	 Conditiotir. !'i,',,de.ii to b nburn.,ment for I-hajbiliintion 

Oporat Iona 

A. 	 Aii opela'1til, ,la lor 1oad melrct .n criterin has 
boil '11liitrl by (1)1/t;LO1'C /IiiCV nil npproved by 
lJ!A ID). 11h14' t1411 Will ie il Wfwd 411 Appi oVed 
annuall y lV I!:Al1. 

http:i,',,de.ii
http:pitcuri.c,.nt
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b. 	 A detailed description of the procurement procedures
 

which shall apply for the road rehabilitation work.
 

4. 	 Covenants
 

a. 	 GODR/SEOPC/DGCV wi ivenant that it will use 
equipment to be p d under the project only for 
rural road maintenance work, unless otherwise agreed 
by USAID. 

b. 	 SEOPC/DGCV will covenant to recruit and maintain
 
sufficient qualified personnel at all levels
 
required to carry out the rural road maintenance and
 
rehabilitation program effectively with all 
personnel employed for a minimum of 40 hours weekly.
 

c. 	 GODR will covenant to continue to provide funding 
for rural road maintenance and extend the 
maintenance system to eventually cover all rural 
roads.
 

d. 	 GODR shall rrovide annually, in form and substance
 
satisfactory to A.I.D., an operating plan containing 
road selection criteria and a projection of all road
 
rehabilitation and other project work to be carried
 

out in the ensuing year.
 

Negotiating Status
 

The program hau been developed jointly by the Secretary of 
State for Public Works, DGCV and USAID personnel. The project has been 
discussed regularly with the Secretary and the Director General of 
Caminos Vecinales nnd other members of DGCV staff. The Director General 
has requested the transfer of the first Lowt Coordinator for RRM&R I from 
Public Works to DGCV due to hiu npecial knowledge of AID procedures in 
vieeting Conditiont Prect-detits and prepalraLion of doctumentu for commodity 
purchases. Thc project ht,, been di cu,;sed with the President by the 

Secretary of Public Works. Since the proje( t has the full support of the 
GODR, no problemu are anut.cipnted in negoti'iting .i project agreement, 
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INTERIM REPORT CIR) AS A FRIOR CUNDITION TO CONSIDERATION
 
OF GRANT ING IAUtHORITYTO MISSION (AS REQUESTED IN PID) TO 

REVIEW PROJECT PAPER AD ALTHORIZE PROJECTS A
 

-- As SELECTION. SYSTEM FOR RURAL RUADS AND TRAILS$ (1)
 
MISSION SHOULD EXPLAIN IN SOME DETAIL THE SELECTION
 
SYSTEM TO BE EMPLOYED FOR BOTH THE ROAD REHABILZTAION
 
AND TRAILS COMPONENTS OF PROPOSED PROJECT. EXPLANATION
 
SHOULD INCLUDE CRITERIA TO BE USED IN IDENTIFYING AID
 
SELECTING ROADS AID TRAILS FOR FINANCING UNDER FROJECT
 
(2) MISSION SHOULD ALSO ENGAGETRANSPORT ECONOMIST TO 

UNDERTAKE LIDEPENDENT EVALUATION OF SELECTION SYSTEM 
EMPLOYED UNDER RRN4R I. SUGH EVALUATION SHOULD
 
ASCERTAIN ON A SANPLE BASISC ( D RELIASILITY OF DATA
 
PREVIOUSLY OBTAINED FOR REMABILITATED ROADS, AID (11)
 
0DEQUMCY OF SYSTEM IN TERNS OF IDENTIFYING AND SELC T1N
 
ROADS FOR REHABILITATION WITH HIOHEST DEN[IIT/COST 
RATIOb. RESULTS OF.THIS EVALUATION SitOULD BE INCLUDED IN 

IR
 

-- S. AWARDING CONSTRUCTION CONITHACTSI UNDER THE
 
EIIERGENCY ROAD REHABILITATION GRAN' COMPONENT OF RRML&R It
 

* BUREAU FEARFUL THAT GDDR AND AID MAY UE PAYING MORE FOR 
OAD REHABILITATION WORK THAN WOULD BE THE CABE UNDER 

FREELY COIPET ITIVE BIDD ING ARRANGIMENTS. MISSION SHOULD 
PROVIDE INFORMATION SIIMARIZING GOOR EXPERIENCE USING 
BOTH THE LOTTERY SYSTEM 'AND TRAD ITIONAL COMPET ITIVE 
BIDDING PROCEDURES PART ICULARLY FOR ROAD 
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--C. EQUIPMENT STANDARDIZATION: WITH VIEW TO 
FACILITATING PROCESSING OF REQUIRED WAIVERSt MISSION
 
SHOULD SLWMIT EQUIPMENT LISTS AW RELATED ESTIMATED COSTS
 
FOR ROAD MAINTENANCE EQUIPMIENT DEEMED APPROPRIATE FOR
 
S ANDARDIZAT ION.
 

2. THE FOLLOWING BUREAU CONCERNS SHOULD BE ADDRESSED
 
DURING INTENSIVE REVIEW:
 

-- A. PROJECT'S INSITIrIONAL RATIONALE: SINCE PROJECT
 
IS JUS'TiFIED LAMGELY ON IN'STITUTIONAL DEVELOPMENT
 
GROU-NDS, MISSION SHOULD DETERMINE IN SONT DETAIL THE
 
OUANTITATIVE All QUALITATIVE IFROVEMENTS ACCRUING T.O THE
 
DGCV AS A DIRECT RESLIT OF PROPUSED PROJECT. THIS
 
ANALYSIS SHOULD iE SET FORTH IN PP AND CLEARLY SHOW (1)

1%,HY THE PROJECT 1 CRITICAL .FOR ACHIEVING THE DESIRED
 
INSTIT'JTIONAL OBJECTIVES, Atb'(2) THE INSTITUIIONAL
 
PROGRESS OVER TIME BOTH WITH AND WITHOUT PROJECT.
 

-- B9 EVALUATION OF RRri&R I: RESULTS OF THIS EVALUATIONp 
CURRE1,TLY UtDEiVAY, SHOUD BE SLWMARIZED IN PP. 
FRT HEM OR E 

AN EXFLANATION SHOLLD BE INCLUDED IN PP FOR 
ANY MAJOR RECO;. lEt)D;T10N STE,,ING, FRO.'I EVALUATION WHICH 
IS NOT ADDRESSED IN FINAL. RiOJECT DELIGN. SilOuLD 

EVALUATION DE C;:,fLETd flIOR TO SUt,ISSION OF IR, 
MISSION SHOULD ATTACH SAM1E AS ANNEX TO Wh. 

PIWJET TH}L BE 
EXFAtl)L[ TO (1) ItNCLLWEM AL TRAI.S AI.) (2) REFLECT 
IU'VOLVL:iENT OF HUIVATE SECTOR O(6ANIZAT IONS IN RRAL 
ROADS/TRAILS ACTIVITI L'L UtliY fiOJECT. 

--- C. PUUSE: PtVPOSE STATEmEtlf SHOULD 

--- 1)o AS MISSION AVtJEf, i3tREAU HAS ESTABLISHED 
JUNE 30, OIE AS DEADLINE FLR AULIHOHRZIN(VO!LIGATING FY 83 
PiOJEcTt. THEREFOi(E, MISSIO SHUULD COMPLETE IlJTENSIVE 
REVIEW IN TINELf MANNER TO MEET THIS IDEADLINE. 

3. If-,: Al'fiOVEU ILEE VILL liE POUCHIE) TO MI:.sIOU SOONEST 
FOR I NCL USION 114 P1' * A 

4. FYI; ALL I.AC MISSION PID APIUOVALS AIE 1,0W SUBfECT TO
 
BDEAU IEVALIDA I JUN IF IL i-US"It-P I fiOJECT I'LVELOr*1ENTr 
VROCES'; EXT7t5 JiLYO) ON YEAR. E(4) FYI. SHILTZ
Lff
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5C(2) - PROJECT CHECKLIST
 

Listed below are statutory criteria applicable generally to projects.
 
This section is divided into two parts. Part A. includes criteria
 
applicable to all projects. Part B. applies to project funded from
 
specific sources only: B.I. applies to all projects funded with
 
Development Assistance Funds, B.2. applies to projects funded with
 
Development Assistance Loans, and B.3. applies to projects funded from
 
ESP.
 

CROSS REFERENCES:
 
IS COUNTRY CHECKLIST UP TO DATE? Yes.
 
HAS STANDARD ITEM CHECKLIST BEEN REVIEWED FOR THIS PROJECT? Yes.
 

A. GENERAL CRITERIA FOR PROJECT
 

1. 	 FY 82 Appropriation Act Sec.
 
523; FAA Sec. 634A; Sec. 653(b).
 

(a) Describe how authorizing (a) This is a new project and, so, was
 

and appropriations Committees not included in the FY 83 Congressional
 
of Senate and House have been Presentation. A Congressional
 
or will be notified concerning Notification is required.
 

the project; (b) is assistance
 
within (Operational Year (b) An Advice of Program Change will
 
Budget) country or be submitted.
 
internatioial organization
 
allocation reported to Congreos
 
(or not more than $1 million
 
over that amount)?
 

2. 	 FAA Sec. 01 (4)(). Prior to
 
obligation in exceas of
 
IO0,000, will there be (a) (a) Not Applicable.
 

engineeriW., financinl, other
 

plane nlecetsatlry to carry ou (b) Yes.
 
the alttitnttcr and (b) a
 

reanonatly f irma eati,:ste ot the
 
cost to the U.S;. of th.
 
aS is1t (a tit,
 

3, 	 FAA :Nc , f,1La)(2). If further The Project will noid to be ratified by 

legislati ve action is required the i)ominican rengress. In the patt 
Within recipirlt coutitry, what AID projetL have bee'n ratified ir a 
is b ts tor t an labIe timaly m-nner. 
axectat itt that 0,i h ACt I0o1 

will bo c liletrt Ilat C m to
 
p0ruai o ier) V Acco,:|I at itEt
 
of purpoas of the n tstatse?
 

(4jO
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4. 	 FAA Sec. 611 (b); FY 1982 
Appropriation Act sec. 501. If 

for water or water-related land
 
resource construction, has
 
project met the standards and 
criteria as set forth in the
 
Principles and Standards for
 
Planning Water and Related Land
 
Resources dated October 25, 
1Q73? (See AID Handbook 3 for 
new guidelines. )
 

5. 	 FAA Sec. 611(e). If project is
 
capital assistance (e.g., 

constzuctlon), and all U.S. 

assistance for it will exceed
 
$1 million, has Mission
 
Director certified and Regional 
Assistant Administrator taken 
into 	conideration the
 
country'. capability 
effectively to maintain and
 
utilize the project?
 

6. 	 FAA Sec. 209. Is project 
susceptible of execution as 
part of regional or 
multilateral project? If so 
why is project not 0o 
executed? Infunnation and 
conclusion whether assistance 
will 	 encoarnge regional 
development programs. 

7. FAA Sec. 601(a). Imfon-Ation 

and conc luniont. whother project 
will encourage .offorts of the 
country to; (.) increase the 
flow of nter ntional trade; 
(b)) fulutel priv lte initiative 

A4(d Co:1) It,.0 1; (c ) encourage 
daveloptumit ntid ule of 
C(o,'raLIVe, trrdlt uniob, 
411d pl:vI ign istd lont 
absoC (1a (3ii; (11) dtI iouV$Ae 
motio'po li tI4 pma t'crw ; (r) 
it;,I(,v- L 111 It l efIIcir tcy of 
itndintl-y, ajrit tiltr Anld 
cotww-rce; atid (I) btrali.thian 
|r!C, lal'or 1111llm.. 

Not Applicable.
 

Yes. See Mission Director's
 
certification in the Project Paper.
 

The Project cannot be executed as part 
of a regional project. 

Project will indirectly increase the 
flow of international trade by 
an ouraging increased agricuLural 
priduction. The project will foster 
private Initiative and competitiin 
through the competitive contracting of 
private t.ector firms for the road 
rehabilitation operations. 
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8. 	 FAA Sec. 601 (b). Information
 
and conclusion on how project 

will encourage U.S. private 

trade and investment abroad and 

encourage private U.S.
 
participation in foreign
 
ass'stance programs (including
 
use of private trade channels
 
and the services of U.S.
 
private enterprise).
 

9. 	 FAA Sec. 612(b); Sec. 636(h); 

FY 1982 A)propriation Act Sec. 

508. Describe steps taken to 

assure that, to the maximum
 
extent possible, the country is
 
contributing local currencies
 
to meet the cost of contractual
 
and other services, and foreign
 
currencies owned by the U.S.
 
are utilized in lieu of dollars.
 

10. 	 FAA Sec. 012(d). Does the U.S. 
own exces. toreign cutreacy of 
the country And, if so, what 
arrangements have been made for 
its release? 

11. 	 FAA Sec. ,1(.). Will the 
proic.L utilize competitive 

aielection procedure, for the
 

awarding: of contracts, except
 
where applicable procurement 
ruleo allow otherwitie? 

12. 1 Ao &:t Sec 
522. If ,.n*itnnc-it. lot the 

production of nny coftmnodit) for 
export, it the c,,.zodty likely 
to be in nurt:l'on osiworld 
marketm A3tthr tive the 
resulti uij prod~ct vCr cn)ACity 

S1ch
becomes oprrative, And, In 

asaistalie- likely to tntser 

utmtantt In I 11 jItlV t U.. . 

producern of thr rain(, aitmilar, 

or compotitn . d ity?i *m 

The technical assistance and equipment
 
for the project will be procured from
 
U.S. 	private sector sources.
 

The loan agreement will require that
 
counterpart contribution be used in the
 
implementation of project activities.
 

There is no excess, U.S. owned local
 
currency av..lable for this program.
 

Yes.
 

This project will not directly produce
 

any commodity for export which is
 
produced in the U.S.
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13. FAA 118(c) and d). 
Does the projecr comply with
 
the environmen al procedures
 
set forth in AiD Regulation 
16? Does the pro'ect or
 
program take into consideration 
the problem of the destruction 
of tropical forests. 

14. FAA 121(d). If a Sahel
 
project, has a determination 
been made that the host
 
government has an adequate
 
system for accounting for and
 
controlling receipt and 
expenditure of project funds
 
(dollars or local currency 
generated therefrom)?
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B. FUNDING CRITERIA FOR PROJECT
 

1. 	 Development Assistance Project
 

Criteria
 

FAA Sec. 102(b); Sec. 111; This will be accomplished through thea. 

113; 281 (a). Extent to which rehabilitation and maintenance of the
 

activity will (a) effectively rural road network which will improve
 

access to markets and other services.
involve the poor in 

development, by extending Short and long term employment will be
 

access to economy at local provided under the project for rural
 
residents on road rehabilitation and
level, increasing 


labor-intensive production and maintenance. The project will support
 

the use of appropriate 	 self-help efforts through the
 

technology, spreading 	 institionalization of the community
 

investment out from cities to based maintenance system. The project
 

small towns and rurl areas, will indirectly support the
 

and insuring wide participation participation of women in the economy
 

of the poor in the benefits of by improving access to markets,
 

development on a sustained government services and other
 

basis, using the appropriate developmental activities.
 

U.S. institutions; (b) help
 

develop cooperatives,
 
especially by technical as­

sistance, to assist rural and
 
urban poor to help themselves
 
toward better life, and other­
wise encourage democratic
 

private and local governmental
 
institutions; (c) support the
 

self-help efforts of developing 
countries; (d) promote the
 
partici~jation of women in the
 

natioral economies of 
developing countries and the
 

improvement of women's status;
 

and (e) utilize and encourage
 

regional cooperation by
 
developing countries?
 

b. FAA Sec. 103, 103A, 104,
 
105, 106. Does the project fit
 
the criteria for rhe type of
 
funds (functional account)
 

being used?
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c. FAA Sec. 107. Is Not applicable 

appropriate emphasis on use of 
appropriate technology? 
(relatively smaller, 
cost-saving, labor-using 
technologies that are generally 

most appropriate for the small 
farms, small businesses, and 
small incomes of the poor)? 

d. FAA Sec. 110(a). Will the 

recipient country provide at The recipient country is providing 55% 

least 25% of the costs of the of the costs of the project 

program, project, or activity 
with respect to which the 
ausistance is to be furnished 

(or is the latter cost-sharing 
requirement been waived for 
"relatively least­
developed" country)? 

e. FAA Sec. 110(b). Will 
grant capital assistance be Not Applicable 
disbursed for project over more 
than 3 years? If so, has 
justification satisfactory to 
Congress been made, and efforts 
for other financing, or is the 
recipient country "relatively 
least-developed?" (M.O. 1232.1 
defined a capital project as 
"the construction, expansion, 
equipping or alteration of a 
physical facility or facilities 
financed by AID dollar 
assistance of not less than 
$100,000, including related 
advisory, managerial and 
training services, and not 
undertaken as part of a project 
of a predominantly technical 
assistance character. 
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f. FAA Sec. 122(b). Does the The project directly recognizes and 

activity give reasonable utilizes the needs, desires and 
promise of contributing to the capabilities of the population and of 

development of economic the implementing agencies to encourage 

resources, or to the increase institutional development. 

of productive capacities and 
self-sustaining economic growth? 

g. FAA Sec. 281(b). Describe 

extent to which program Yes. The project should contribute 

recognizes the particular directly to the development of economic 

needs, desires, and capacities resources and to increasing the 

of the people of the country; productive capacity of the Dominican 

utilizes the country's Republic. 
intellectual resources to 
encourage institutional 
development; and supports civil 
education and training in 
skills required for effective 
participation in governmental 
processes essential to 
se If-government. 

2. Development Assistance Project 
Criteria (Loans Only) 

a. FAA Sec. 122(b). 
Information and conclusion on The Dominican Government and the 

capacity of the country to Central Bank are not in default on any 
repay the loan, at a reasonable AID loans and appear capable to repay 

rate of interest, the proposed loan. 

b. FAA Sec. 620(d). If 
assistance is for any Not applicable. 
productive enterprise which 
will compete with U.S. 
enterprises, is there an 
agreement by the recipient 
country to prevent export to 

the U.S. of more than 20Z of 
the enterp:ise's annual 
production during the life of 
the loan? 
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3. Economic Support Fund 
Project Criteria 

a. FAA Sec. 531(a). Will this 
assistance promote economic or 
political stability? To the 
extent possible, does it 
reflect the policy directions 
of section 102? 

Not applicable. 

b. FAA Sec. 531 (c). Will 
assistance under this chapter 
be used for military, or 
paramilitary activities? 

No. 

c. FAA Sec. 534. Will ESF 
funds be used to finance the 

Not Applicable. 

construction of the operation 
or maintenance of, or the 
supplying of fuel for, a 
nuclear facility? If so, has 
the President certified that 
such use of funds is 
indispensable to 
nonproliferation objectives. 

d. FAA Sec. 609. If 
commoditics are to be granted 
so that sale proceeds will 
accrue to the recipient 
country, have Special Account 
(counterpart) arrangements be 
made? 

Not Applicable. 
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DI13*Z 

Project Location 

Project Title and Number 

-Nuncling 

]ife of Project 

IM Prepared By 

]eoinTended Threshold Decision 

Bureau Threshold Decision 

Action 

IAC/DR-IEE-83- 10 

TMMSHMD DECISION 

: Dominican Republic 

: Rural Rads Maintenance and 
Rehabilitation II 
517-0177 

: $15.0 million Loan 

: FY 1983-1987 

: Betty Facey, USAI/Donminican Republic 

: Negative Detemnination 

: Concurrence with reccmendation 

: Copy to Philip P.. Schwab, Director 
USAID/DTinican Republic 

: Copy to Betty Facey, USAID/Dom. Rep. 

: Copy to Barry Brnett, LAC/DR 

: Copy to IEE file 

James 
Chief 
Bureau 

a-4 

S. Hester 
Enviromcnta] Officer 

for L.Atin Amrrica 
the Carilalean 
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CERTIFICATION PURSUANT TO 

Section 611 (e) of the 

FOREIGN ASSISTANCE ACT 

As Amended 

I, Philip R. Schwab, the priticipal officer of the Agency for 

International Development in the Dominican Republit , do herewith certify 

that in my judment the Dominican Republic has both the financial 

capability and human resources to maintain and utilize effectively goods 

and services procured under the ca-pital assistance project entitled the 

Rural Roads Maintenance and Rehabh ilitation II. 

This judgment is based upon the record of impli.mentation of AID 

financed projects in the Dominican Republic and the. results of the 

consultations undertaken during intensive review of this new project. 

Director, U:;AID Dominican Republic 

Date 
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REPUBLICA DOMINICAA MAY r 

SANTO DOMINGO, D. N. AMi) E :* 

"ANO DE LA REFORESTACION"
 

STP/No.1542 Santo Domingo, D. N.
 

Sefior
 
Philip R. Schwab, Director
 
Agencia para el Desarrollo Internacional
 
Santo Domingo, Reptiblica Dominicana
 

Distinguido sefior Schwab:
 

F.I Gobierno de la Rep0blica Dominicana, presidido por el
 
Ciudadano Presidente Dr. Salvador Jorge Blanco, ha establecido
 
como una de las prioridades del Gobierno de Concentraci6n Na­
cional la rehabilitaci6n, el mejoramiento y mantenimiento de la
 
Red Nacional de Caminos Vecinales. Reconocemos la invalorable
 
ayuda que esa Agencia ha ofrecido tradicionalmente a la Repribli­
ca Dominicana en estos Programas. Para este fin, he informado a
 
Su Excelencia, el Sefior Presidente, sobre los trfmites de solici­
tud a esa Agencia para el Desarrollo Internacional de un pr~stamo
 
por valor de US$15,000,000, bajo los mfs favorables t~rminos, pa­
ra asi poder realizar las acciones tendentes al logro de nuestros
 
objetivos.
 

En tal sentido y conforme a los planes de la Secretaria de
 
Estado de Obras Priblicas y Comunicaciones nos permitlmos lievar
 
ante usted el perfil General de esta solicitud de prdstamo a esa
 
Agencia:
 

- Rehabilitaci6n do 1,000 Kms. de caminos vecinales,
 

- Ampliaci6n hasta 3,700 Kms. de la cobertura para manteni-

DIT a~1':, miento rutinario do caminos vecinales,
 

- Formaci6n do un nuevo Centro Regional para mantenimiento 
TinJ con 21 equipo do mantenimiento necesario, 

- Adquisici6n do cquipo de telecomunicaciones, 

' S• o* 

I;I ib "-

IJlUI 

, I 



ANNEX I-F
 
Page 2 of 2
 

Sefior
 
Philip R. Schwab, Director
 

- Asistencia Tdcnica para elaboraci6n final de mapas de la
 
Red de caminos vecinales del pals,
 

- Investigaci6n sobre utilizaci6n de materiales locales pa­
ra pavimentaci6f de caminos vecinales,
 

- Construcci6f de 300-500 Kms. de veredas para animales 
como
usando las organizaciones de voluntarios privados 

promotores junto con la Direcci6n General de Caminos Ve­
cinales. 

Estimamos que el costo global de este programa alcanzarla
 
mnximo unos trninta y tres millones de pesos (RD$33,000,000),
como 

de cuyo monto nos propondriamos participar en contrapartida con
 

un minimo de un cincuenta y cinco (55%) por ciento.
 

La Secretarla de Estado de Obras Piblicas y Comunicaciones se
 
la Direcci6n General de Caminos Vecinales a
compromete a travs de 


emprender las tareas de adinistraci6n, controles financieros y el
 

apoyo tdcnico necesario para llevar acabo con 6xito este proyecto,
 

con el fin de continuar las actividades mencionadas despu~s de fi­

nalizada la ejecuci6n del programa.
 

En espera de su pronta y favorable acogida, queda de usted,
 

Ina. m6n Al erb 
Secretario T cnicn de a Presidencia 

xhr
 

1' 
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to be incorporated into the rehabilitation work 
prioritized in t'me 

can be processed to supply road 
schedul. len, additional batch-s 

projecti for subsequent rehabilitation work.
 

Stage
'4e wil discuss, below, the general format of Stage I and 

course, have to be formulated by the 
II. The detailed approach will, of 

that of a two-stage
DCCV. But the important cl-ange in procedure is 

factors followed byon social and polit.calproces: ranking based 
of e.ouon..c feasibility.verificatioti 

Stage I 

the same factors as used in 
It is suggested thit stage include 

except for those related to purely eoonomic considerations. 
RRM&h I, 

in ;tage I will be; population density, connection 
Therefore, included 
with marketst, road conditi.on, coc-iunity organiration, average tarm size, 

in achools, availability ofchildren inscribedper,entaje of school age 
to land erosion. Eliminated from 

blialth centers, and susceptibility 

I itc e they are becter incirporated in the sibsequent economic
 

Stage 
1I are; qualit y of seil, importstice of agriculturt

analysis of Stage 
One could alsod,.velolent project i.

and the presence of other rural 
in Stage 11. Road condi.tion,of road , ,ndit ionhave included tilt, factor 

with a poor :oad rhould
to equilty; thosc conuiitieihowever, relates 

with is fair road.receive priority over thote 

of the project it it, recotc,.nded that the 
Vur .tW tihe early ph.sea 

th w,.igtitb for each of the 
PGCV use a cystectatic procedure to entallish 

it is d. *.rableto
factor. In developing them.' weiglit,,

sacic-political 
in rural developmentinvolvediclude, where piactical, decision makers 

levels, and, ideaily, com:%unity
and cenrral governmrentat both the local 

by the partiesfor achieving consensus
leaders. Two posible methods 

to 
involved in developing these weights it by aiking each partic ipant 

in order of importance, and then nonnalizing the various 
tank the factors 

ur by askig ea-h part icipant to ansign his subjective weight
rankings; 

i. Tat)le E 1 presents an example 
to each factor and averaging the weight 

be assigned by eachfinal weights that might
of the oecond method and the 

from a recent project paper
of the participtint s. Thin exampl,' was ta(en 

for WII-iti. on rural roads rehabilitation prepared 

st a~e 11 

tihe need to determinefor RMAR I addressesThis new st age adde,-
for thon, road-4 that ranked high in the first 

the economic feasibility 

are a numnber of altrnattives:
stago. There 

1) Use the tCV cooputeri zed producer ourplu amodel, 

and include the nt',Sificat ion described in World 

.'41 (tarnemarU et al) to
Ban Working iape No. 

!he irportant bertiefito accruing to 
account for 
non-agricult.itral traffit 

http:conditi.on


- ---------

*v-'X 111-B 

Ecnoi ActiviX 403 

Asiutua omet.N 01 

and ?144bP4NIAve tCL4 raa. 

A.44 

Poputinerve"$4r0 

10io 10 

10 

P~pu~rkv 0,v~ loo 10 

Best vaiibla 
omv> 

wev~,t W-04 t~ 

Mont* 

420 
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Table III E 2; Minimum Necessary Values of Average Daily 
Traffic in Base
 

Year Neceesry to Justify Rehabilitationl of Gravel Road 

= 

Annual Traffic Growth 0
 

Rehabilitation Cost per Km, RDI
 
5000 1000 0 20,000 - 25,000 30,000 

31.0
22.1 26.5
8.8 13.3 17.7
Flat Terrain 

22.2 26.7 31.1


8.9 13.3 17.8

Rolling Terrain 
 22.6 27.1 31.6


9.0 13.5 18.0

Mountainous Terrain 


* 5%Annual Traffic Growth Rate 


RDO
Rehabilitation Cost per Kin, 

30,000
15,000 20,000 25,00
5000 


6.6 10.U 13.3 16.6 20.0 23.2
 
Flat Terrain 
 23.3
16.7 20.0
6.6 10.0 13.3Rolling Terrain 
 23.9
17.0 20.5
6.8 10.2 13.6

Mountainous Terrain 


I) Costs are "net-of-taxes". 

2) Using shadow pricing, the minimum traffic 
levels would increase by
 

about 25%. 

- RDSIO00 per Kin; discount rate - 12 percent;
Note: MainLnance cost 

traffic count includes only vehicles larger 
than
 

average daily 

motorcycles. 
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2) 	 Use the consumer surplus approach presented in Section C of
 
this paper. This approach is easily programmed on the DGCV
 
TRS-80 mini-computer.
 

3) 	 Prepare a simplified economic appraisal technique based on the
 
second alternative. In essence, this method uses tables of
 
minimum levels of average daily traffic, prepared using
 
alternative two, necessary to justify road rehabilitation. 

The first alternative is viable and is most easily understood by
 

non-economists. It is also a more general method and can ale- be applied
 
to penetration and road reconstruction projects. The data requirements
 
are extensive, however, since agricultural production quantities and 
costs and local consumption levels must be calculated, and data must be
 
collected on the amount of non-agricultural traffic. And, the
 
reliability of this method in identifying economically feasible
 
rehabilitation projects is no better than that of the other 
alternatives. Because of the high cost of data collection and analysis 
this 	alternative i- therefore not recommended for RRM&R II. 

The second alternative, as explained in Section C, is applicable 

whenever existing traffic (prior to rehabilitation) is significant, such 

as more than ten vehicles per day, or the existing road is passable 
throughout the year. In such cases the potential producer surplus 
benefits are insignificant, and the more simple consumer surplus approach
 
can be used. This is the approach recommended for RRM&R II.
 

The third alternative may be possible after sufficient experience 

has seen gained with alternative two. If the experience in the field 

indicates thr, traffic grows at a constant rate and that the traffic 
composition La ant expected to change significantly, it will be possible 
to construct tables showing the minimum traffic levels required in the 
base 	 year to ensure economic feasibility of the road rehabilitation 
project. An example of such a table is given in Table E 2, and this idea
 

is further discussed below.
 

Other Considerations
 

It may be advisable to include an additional factor in Stage I to
 

ensure that the rural road rehabilitation projects focus on areas
 

selected for trail improvement. The success of trails, of course, is
 
contingent on linkage with a rural road. One way of accomplishing this 
is by introducing a factor in Stage i that assigns a high point value to 
road 	 candidates located in a trail improvement area. 
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Individual 	Subproject Economic Justification
 

The above analysis conidered the overall economic viability of the
 
project. In contrast, this analysis looksa at the methodology for the
 

-ecot 	 eomic-jua t tication -of--ind{via Ioa--pro3ect a, T eaaeon tor-such----­
analysis in that, even though the overall project is justified from the 
econlomic point of view, thiis does not imply that it is justifiable to 
rehabilitate all rural roads in the country. The cost of :ehabilitating 
some roads may be well above averag~e, and the benefits of rehabilitation 
for such roads may be well, below average; as a result, the rehabilitation 
of such roads may not be justified. Each road therefore bar, to be 
justified on its own merit. Fortunately, as discussed below, the 
economic justification of a road is not a complex process, and can be 
doxie using simplified economic Appraisal techniques based on the level of 
average daily traffic using the road in the base year. 

Evaluation 	 Methodology 

The RRM,& R II project addresses those roado that need only 
rehabilitation. Tbo'.' h such roads are in poor condition and vehicle 
opurating costs are high, they by definition already are passable by 
motorized trAffic for all or moot of the year. The best method for 
aqtiesaing the economic feasibility of such roads is that based on the 
consumer surplus npproach where benefits from the rond Improvement are 
mesured As areas under the transport dt-mand curve, (See Curt Carnemar$k, 
Jaime 11iderman and David Bovet "The Economic Anlysis of Rural Road 
Projects," World flankc Staff Working Paper No. 241, August 1976). 

A critical element in the evaluation is that of determining what 
the basic refterence uliotld bo iigainst which the benefits of the road 
improvement project arne meanurod. Currevit policy in the Dominican 
Republic (and in most other develo,,iing countries) is that rural roads 
should be reconstructed after Lhey have bec;oe impassable due to lack of 
regular maintenance. Since, without maintetiance, gravel rural roads in 
this country deteriorate to the ;Itpnesable condition in about seven 
years, thin policy is costly. At~d, it is easy to show that a 
rehnbilitaition-followe4-bymifltenance project, such no RRM&R 1, is 
justified for~ all roads that nre in bad condition, including those with 
very low traffic levels. This is; simply because thie net present value 
(NPV) of the relatively low cost of maintenance -even though this cost 
is ineurred ench yoar - iv much lesthan the ?NPV of reconstruction which 
must be donie every neven years. Including vehicle operating coist saviogs 
in nueh ti comparinon woolO wake the projoct even more feasible, 

thoughi, at; measured againot the policy of 'no maintenance", it is 
that it rehib t Iitat io)n-fo lo( (1d-b -mai fn~anca project is alwaysl 

economiclly featiible, the quentloit mrust be asked wheather this "no 
*clear 

maintenance" policy Is tlhe appropriate roferere (or "do-nothing") case. 

Best Available Document 
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Clearly, such an approach would justify rehabilitating all rural roads in
 

the country that are in poor condition, regardless of how much they are 

used.
 

A better approach, and the one proposed for this project, is to
 
should be
ascertain whether the road should exist at all, or whether it 


allowed to deteriorate into a track passable only by anima aud 

pedestrian traffic. A major factor in their determination, as shown 

below, is the level of existing traffic(l) on the road. 

Table D 1 presents an outline of the economic analysis. It 

consists of comparing the costs and benefits from a poli.cy of
 

rehabilitating and maintaining a specific road (in our case the 7 Km. 

gravel road from Las Lajas to Boca Rfo Grande) against a policy of total 

neglect where the road is allowed to fade into non-existence. This road 

was reconstructed about 5 years ago went without maintenance, and is now 

ready for rehabilitation. It runs through a medium population density 

and mountainous areas, and the major crops in the zone of influence are 

coffee, cacao, citrus, avocado, beans, maize, and Toot crops. Without 

rehabilitation, this road is expected to degenerate into an impassable 

track in no more than 10 years from now. Though now in poor condition,
 

the road carries a considerable (about 30 vehicles per day excluding
 

motorcycles) amount of trdffic. 

As mentioned above, a major input to the analysis is an estimate of
 

the average daily traffic (ADT) on the road during the base year (the 

first year after rehabilitation). The usual procedure for obtaining this
 

estimate is tnrough a traffic count on the road prior to rehabilitation,
 

and of three or four days duration. This sample traffic count is then 

adjusted for seasonality and other factors to obtain the ADT. Very 

little is known in the Dominican Republic, however, concerning traffic on 

rural roads. There are no data on seasonal adjustment factors. The DGCV 

should therefore initiate, early during the project, field work to
 

develop these seasonal adjustment and other adjustment factors.
 

(1) It should again be noted that we are considering as candidates only 

those roads that are passable by mechanized traffic, and that 

therefore require only rehabilitation rather than the more expensive
 

reconstruction. For the decision to reconstruct an impassable road, 

or to upgrade a track to a road, a different economic analysis
 

procedure must be followed than presented in this paper.
 

)
 



T. , . ' , , s Li. is-i ., fo Urin, ,oad 

Fi 	 (22' 
 CPeif r3 I'~ 101:tn f tIF ....... 

) '' -)-D . . ,-/, /h Km) 

-- j ! 	 2 ir .... ._-P)..F'; :- - .. ? LLnic~dtc :tninte:.L'nce :e'jtin VOC 

-	 i 69 
 000 34 
2 2d tI7 3i .5 	 0 0 10 .434 
3 24 33.0 	 0 0%0
 

21 1I13 34.7 
 0 	 0 
 D000 	 .43A 
i 	 13 1 261 3 5 0 0 Wo)o .434 

15 1.4M08.3 
 0 13181 	 P000 
 .434
 
12 .56 ,.2 0 	 rn n  n 	 (O) .43
 

3 Y 	 ?. 0 0 i00 .434 
1.852000 3 0 0 .434 

5,,- 1 01-.. 43
.5 	 2..Q0 '03.9 0 13181 	 1000 .434
 

.5 2.O0 51.3 	 0 0 	 iQ00 .434 
13 .5 	 2.O00 53.9 0 0 000 	 .434 
.4 .5 	 2o000 56.6 0 1000 .436
 

.5 !.300 59.4 
 0 	 0 
 1000 	 .434
 

(:'<' : 	 icesonlyv :g: than =otor-cces) 

(2) Vehiz1e operating cost (Se Table 11I E-4), and adjustment for motorcycles is included 

t3) Gosts are "net-,f-taxes". 
 ri z
 

B/C = 1.46 cc 
•ote: the mini am traffic level necegsary to justify this road is 20.5 veh. per day. 



TYPE AND SURFACE CONDITION FOR GRAVEL ROADS (RD$/KM), 1983 
Table III E-4: VEHICLE OPERATING COSTS BY TERRAIN 

Vehicie Compo-

Rolling Terrain Mountainous Terrain sition (heavy

Flat Terrain 


Good Fair Bad vehicles only)
Good Fair Bzd 


.055 .075
 

Good Fair Bad 


.060 .046.040 .048.045 .056Motorcycle (1981) .307 


.376 25%
.198 .239 .301 .228 .275 

Auto (1981) .185 .223 .281 


Pick up/jeep
 
.228 .277 .397 48%


.198 .241 .317

(1981) .185 .225 .296 


27%.678 .746 .925 
Light truck (1981) .432 .520 .660 .471 .567 .751 

Representative 
heavy vehicle
 

.328 .430 .349 
 .403 .534
 
(1981) .252 .304 .390 .271 


LA i,,crtnt for 
.055 .075
.048 .060 .046


Motorcycles .037 .045 .056 .040 


heavy vehicle
 
.376 .490 .395 
 .458 .609
 

(1981) (adjusted) .289 .349 .446 .311 


Representative
 

heavy vehicle,
 
.539 .434 .504 


1983 .318 .384 .491 .342 .414 .670
 

Costos Econ6micos y Financieros de Operaci6n Vehicular para la Repfblica Dominicana, 
Secretaria de Obras
 

Source: 1. 


Pblicas y Comunicaciones, December 1981.
 

2. Estimates by U.S.Department of Transportation. 

Note: Value of passenger travel time not included.
 

MDrn
 

00 o -4 
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Column 2 of the table shows the traffic on the unrehabilitated and 
unmintained road for each of 15 years, the time period of the analysis. 
Starting off at 30 vehicles per day, the traffic reduces to one-half 
vehicle per day by the eleventh year, the year the road has become 
impassable to mechanized traffic. The one-half vehicle per day may be 

. considered-aa token-proxy-for-the-non-mechanired- traffic-using- the-road.---------
Traffic could have been allowed to reduce to zero by the eleventh year; 
this assumption would have favored the B/C ratio of the rehabilitate and 
maintain alternative. 

The rise in vehicle operating costs (VO) is given in column 3. 
These costs are taken from Table III E-4 giving the VOC's for various 
road conditions and terrain. These costs apply to a "representative" 
vehicle reflecting the mix of vehicle types encountered on rural roads, 
including motorcycles. For the "do nothing" alternative, VOC's rise to a 
limit of RD$2 per vehicle kilometer when the road becomes impassable. 

For the rehabilitate and maintain alternative the traffic level
 
(column 4) is expected to grow at 5pe-ent per year. This grovth rate 
is quite conservative and is based on the annual population growth and 
increase in economic activity along the maintained road. The 
rehabilitation cost of the road is given in column five. This cost of 
RD$21969 pe- kilometer is incurred only in the first year. Periodic 
maintenance costi ire assumed to occur every six years, and are assumed 
at 60 peivent of the cost of rehabilitation. The assumption of such 
periodic maintenance costs for a gravel road is conservative, but allow a 
reserve for the repair of possible hurricane damagn, landslides, or other 
emergencies. Routint- maitenance (column 7) is assumed at $1,000 RD$per 
kilometer. The VOC over the well maintained road (column 8) stays 
constant at RD$.434 per kilometer. 

For each year the benefits of the road rehabilitation and
 
maintenance alternative are measured as (see Carnemark et al):
 

B - 1/2 (C1 - C2) (Ql + Q2)
 

where B a benefit (RD*/year) 

C1 a 	 VOC or unimproved road (RD /km) 

C2 -	 VOC or improved road (lDI/km) 

Q* a 	 annual traffic on unimproved road
 
365 x AADT (RD$/Km per year)
 

Q2 -	 annual traffic on improved road (PD$/km per year)
 

The cost of the rehabilitation and maintenance alternative for each
 
year is measured as the sum of the rehabilitation, periodic maintenance,
 
and routine maintenance costs. Including maintenance cost as a cost
 

A -	 ___________....___________________________ 
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rather than a negative benefit simplifies the calculations; this
 

procedure is, however, slightly unconventional, and will reduce the
 

The effect, however, is one of an attenuation
values of the B/C ratio. 

of the B/C ratio and not a distortion. The B/C ratios calculated this 

way will still indicate economic feasibility, and will correctly indicate 

the relative ranking. 

Using a discount rate of 15 percent, the net present values of the 

costs and benefits can be calculated, and the B/C ratio for the Las
 

Lajas-Boca Rio Grande road is 1.46.
 

Simplified Economic Appraisal Techniquea
 

The major determinants of the economic feasibility of individual
 

road rehabilitation projects are: vehicle operating costs, road 

rehabilitation cost, road maintenance cost, traffic level, rate of
 

traffic growth, and the rate of discount. These factors can be
 

parameterized and simple tables, as shown in Table III E-2, can be
 

constructed to give the lowest level of base year traffic required to
 

justify a road rehabilitation project. For example, the table shows that
 

for mountainous terrain, a discount rate of 12 percent, an annual traffic
 

growth rate of 5 per cent, a maintenance cost of RD$1,O00 pcr km. and a
 

rehabilitation cost of RD$10,O00 per km. the minimum average daily 

traffic (ADT) necessary to justify the rehabilitation is about ten 

vehicles per day. If the rehabilitation coat were RDS20,000 per km., the 

minimum ADT would increase to 17 vehicles per day. If it is believed
 

that the annual rate of traffic growth is zero, the minimum ADT would
 

increase to about 23 vehicles per day.
 

Using the TRS-80 mini computer in the DGCV and the methodology 

discussed above, it is eauy to construct these tables for the most likely 

combinations of rehabilitation costs, maintenance costs, and the other 

factors. The DGCV should be encouraged to construct these tables early 

in the project. 

During the early phases of the Project, the DGCV will not be able
 
The DGCV
to estimate traffic levels by means of formal traffic counts. 


lacks the experience, resources, and understanding of seasonal 
adjustments and other factors to perform traffic counts. As an
 

alternative, traffic will have to be estimated through interviews of
 

transporters, merchants, farmers and other observers that live along the 

road, or that use the road frequently. Experience with this method
 

during the field surveys made during preparation of the project paper has 

shown chat such estimates are useful, and fairly reliable for low traffic
 

volume roads. Thoug., these observers may not be able to furnish point
 

estimates of traffic (sLich as 17 vehicles per day), they can provide
 
the ADT is betwen 10 and 50
estimates of the range of ADT (such as 


vehicles per day). The average of the estimates of the lower limit of
 

the range could then be used for the economic juitification.
 

vzA
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Na DETEXPLOTACTON-FS, MTC!2!.PES 
DE CARGA Y NIM.1ERO DE CABEZAS POR 

R e g i o n e s Tctal Ex-otaciones Bueyes 

Central 
 1,992 
 23,4 144 
 19,6 

Este 
 2,164 25,4 
 63 8,6 


Sur 260 3,1 
 12 1,6 


564 6,6 140 
 19,1 


Norte 
 1,724 
 20,2 
 197 26,9 


Nordeste 
 1,453 
 17,1 
 125 17,0 

'4'--ceste 
 359 4,2 53 
 7,2 


8,516 
 100,0 
 734 100,0 


• A: ist -.cja al 1z de se-ptia7bre de 1971. 

FLt E~'TE: VT Censo :;acic.na iropecu?.riog 1971.
Oficira acloal de Estadfstica (CNE). 

DE 8 TARFA.S, CC '. JLS 
CIASES, SBUN, "EMIONES 

Cahallos Yeguas 

N% 

1,C2? 23,2 

3,723 29,3 

367 2,9 

830 6,5 

2,187 17,2 

2,017 15,9 

552 4,4 

12,703 i00,0 

Brros 

1,095 

879 


793 


606 


2,897 


360 


1,178 


8,098 


Burras 

13,4 

10,9 


9,8 


10,0 


36,9 


4,4 


14,5 


100,0 


Mulos Mulas 

N 

487 22,6 

358 16,6
 

126 5,8
 

213 9,9
 

602 27,9
 

277 12,8
 

95 4,4
 

2,158 
 100,0
 

01­

e\) 



DE CATGA Y-v-'L-I!S CON A4IMAES 

N.r.r9 DE CABEZAS POR CLASES, SEGUN REGICNES 

P•ICKES 

1. ?TL 

2. =r--

3. SUR 

4. s S 

5. 'NOME 

6. ,r-.=ESIE 

7. NFTE 

IICIAL 
No. 

---­29.512 

19.564 

9.623 

27.164 

42.700 

25.529 

15.520 

PLO AICIMES 

17.4 

11.5 

5.7 

16.0 

25.2 

15.0 

9.2 

BEYES 
No. 

17.554 24.7 

27.304 38.4 

1.069 1.5 

12.216 17.2 

6.522 9.1 

3.161 4.4 

3.364 4.7 

CABAL S 

No. 

41.404 

42.076 

7.740 

28.752 

40.246 

39.563 

17.460 

Y YEGAUAS 

% 

19.A 

19.4 

3.6 

13.2 

18.5 

18.2 

8.0 

BURROS Y 

No. 

11.474 

12.642 

8.966 

21.192 

34.800 

5.479 

20.954 

BURAS 

9.9 

10.9 

7.7 

18.4 

30.2 

4.7 

18.2 

HUIOS Y MUIAS 

No. % 

19.452 19.8 

15.301 15.6 

6.885 7.0 

13.904 14.1 

24.807 25.2 

12.544 12.8 

5.412 5.5 

Dxit. /9/1971 

l.Distrito Naciona, Peravia y San Crist6bal 

2. La Altagracia, La PRoana, San Pedro de mLcoris y E1 Seibo 

3. rhct-x, Barahona, Indepe0e cia y Pedernales 

4. Azua, La Estrelleta y San Juar. 

5. ESpaillat, Puerto Plata, Santiago y la Vega 

6. Duarte, Maria Trinidad S6nchez, Salcedo, Saman$ y Sanchez 

7. Dajab5n, Monte Cristi, Santiago Bcdriguez y Valverde 

Ramfrez 

FUrEaT: VI Censo Nacional Agropecuario 1971. 
Oficina Nacional de Estadistica. 
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3670D9 "JL'CA1V CO~M4"CmgIAm*A0 25 O(tAA A U.
RIA Of ILSTA00O4M OGMAJI PLSLICAZ V COULWICA C104U 

D ,IeO BINISAL Of CA~l~dD vI*AL ' 
rl.R N CAMINCIS%t I CROI(U&LV9 VICIkALLA N 
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TYPICAL CROSS SECTION
 

FEEDER ROAD
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DIRECCION GENERAL DE CAMINOS VECINALES 

CLASIFICACION Y ESPECIFICACIONES DE DISENO 

TI P0 
CARACTERISTICAS 

PRIMER ORDEN SEGUNDO ORDEN DE PENETRACIC 

C4ose dis Ierreno Llano, Ondulodo MontOnoso Llano, Ondulodo Monlonoso 

V.locidajd Maxlma en K /H 45 30 

U I an ola Alga Dolinlilvo Alga DOelnilivo 

Cargo Calculo Para Emlruolure do OrenaJe 1 - 15 - 44-Minima H- 10-44 

Suporflcle do Rodamlonlo Con Aflrmado do Material Soelcolonado Con Aflrmado" do Matertal AlIdafo 

Grado Maxima en Cur-as 140 250 

Radio Minima do Curvas 3000 MIs 20.00MIs. 

0.10 .1 

Pirfit do to Bonco Ii fo Z 

Deracho do Via 15.00 Mis. 10.00 It,. 

P,,dsntiis Moamos 16% 160/. 

2ornbe Lateral 3 % 3% 

Tangents Comun Enlre'Curvas Consecullvas No Necesoromenle No Necesorlamenteo ! 
II 
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CURVA VERTICAL ASIMETRICA 

7 	0-- --E---


F" Li L2 (D.P. 0.527 
2 (LI+ L 2 V 

Diferencic de pendiente D.P. = J-19 

100 

RAMA Li 	 RAMA L2 

2
YI 	= F (IO/L ) YI.' F (IO/LZ ) 2? 

=Y2 F (20/LI) 2 	 Y2' F (20/L 2 )2 

Yn (n x IO/L ) 2 	 Yn' F (n x IO/L 2 )
2 

FLECHA DE UNA CURVA VERTICAL AS;METRICA 

F D.i. de Pendicnte 

L I 
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TABLA DE DISENOS PARA CURVAS VERTICALES. 

L..... 	 Longitud de la curva vertical en metros. 

Constante que depende de las distancias visibleG y
K..... 

de la curva parab6lica.de las 	caracteristicas 
las pendientes en
A. 	 Diferencia aloebraica de 


CONST;uNTES PAR-A CURVAS VERTTCAI 1 ,S. 

Longitud de Constante
Longitud de Constante 

la curvala curva 

0.002502000'.0250 
0.00227 

20 
2200.012540 

0.00208
240
0.00833
60 
-- 80 0.00625 260 	 0.00192 

0.00179
280
0.00500
100 

O.OO267300
0.00417
120 

0.0056
320
C". 00357140 

0.00247
340
0.00313 

360 O.00339 
160 


0.00278
280 

L 

= 0.0 x 20 
L 

K..... Constante Itu-cada.
 

de acuerdo.
L ..... Longit-ud d, ]a curva vertical 


F..... Flecha dc "a culva vertical o correcci 6 n mnxima.
 



ANNEX IV-F
 

Page 6 of 9
 

NOP-LS DE DGCV
 

DISTANCIA DE VISIBILIDAD 

LONGITUD DE LA CURVA VERTICAL PARABOLICA 
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t4OIAS DE O)GCV 
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NOR!AS DE DGCV 

LONGITUD MINIMA DE DEFLEXION CURVA
 

VERTICAL PARABOLICA
 

fueron reducidaa de computaclones
Estas curvas 

basadas s6l re iienflos standards aceptado en los
 

rstadbs Oniaos y por Is AASHO.
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DISTANCIA DE FRENADO PARA LA DETERINACION DE LA DISTANCIA DE VISIBILIDAD HORIZONTAL
 
SEGUN 01SERG DE VELOCIDAD, KPII
 

I I I 
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'0 '0 5O W0 70 00 90) tO10 120 1.30 140 650 540, ala iso 
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ESTIMATED REHABILITATION COSTS
 

Typical Road of 5 Kms.
 

Equipment & 

Mobilization Fixed Costs 


1. 	Engineering, Store Room/Office
 
and Equipment Transport $ 7,000
 

2. 	Cut and Fills
 

Cut in Material not Classified
 
Cut of 14,000 M3 to $0.75 10,500
 
Fill of 2,000 M 3 to $2.50 5,000
 

3. 	Drainage Structure
 

a) Culverts 100 M.L. to RD$147 10,300 

b) Ditches 7 kms. to RD$425.00 

c) Inspection Box 12 U to RD$pO.00 590 

d) Riprap with concrete 100 M $7.00 490 


4. 	Base and Sub-Base Construction
 

a) Compacting of Sub-Base 30,000 M2 to RD$O.06 1,800
 
b) Hauling Surface Material 6,000 M3 to RD$280 16,800
 
c) Sprinkle, leveling watering cart, and
 

compacting 5,000 M5 to RD$0.65 3,250
 
d) Rechecking and maintenance of surface material
 

30,000 M2 to $0.06 1,800
 

5. 	Maintenance of Transit 1,000
 

6. 	Finish and Cleaning 


$58,530 

Sub-Total 66,865.00
 
Plus 10 Profit 6,686.50
 
4.2% Insurance 2,808.33
 
3% Administration 2,005.95
 
Total 78,365.78 t 

Supervision 8% 6,269.26 

Grand Total 	 84,635.04 + 

Note: Contingencies are included in overall project costs.
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Unskilled
 
Labor Costs
 

4,400
 
2,975
 

250
 
210
 

-	 500 

$8,335
 

5 Kms. =$15,673/Km.
 

5 Kms. =$16,927/Km.
 

http:84,635.04
http:6,269.26
http:78,365.78
http:2,005.95
http:2,808.33
http:6,686.50
http:66,865.00
http:RD$pO.00
http:RD$425.00


RURAL ROADS (KMS) UNDER MAINTENANCE BY REGION 
1982 - 1987 

YEAR II III IV V VI VII VIII TOTAL 

1982 40.4 30.90 97.0 65.0 49.5 100.3 38.8 0 700.0 

1983 70.0 134.0 341.0 190.0 200.0 150.0 23.0 0 1,108.0 

1984 50.0 100.0 100.0 75.0 75.0 75.0 25.0 17.0 517.0 

1985 30.0 100.0 100.0 80.0 100.0 50.0 25.0 40.0 525.0 

1986 30.0 50.0 100.0 100.0 80.0 65.0 25.0 75.0 525.0 

1987-88 35.0 47.0 25.0 38.0 60.0 40.0 10 0 70.0 325.0 

TOTAL 255.4 740.0 763.0 548.0 564.50 480.3 146.8 202.0 3,700.0 

0 
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EIULICA 00OMIICAMA 

SECRETATUA DE ESTADO DE OBRAS PUBLICAS Y COMUNICACIONES
 
DIRECCION GENERAL DE CAMINOS VECINALES
 

PROGRAMA flF PRESTAmO ppnyF.CTn Nnl. 517-1-033 AID 

%731~iCalT 124-SUAL tW). 3 VAIflR DEL cumimrAT FRDs 78,89Bl.60 I4BRE OfRA: CPJ4Tfl VECT RIALIM V-JA-~Y 
TtX,'-JOS rtEALIZ %DSOESDE 11 txFlRnq wisTA 7 DICIEmOPTE. 1982 CtlIPATIST'A: INVERSIcXJPS WIOPI-WiIJ3, C. MRl A. 

UIIE 1 rI FRTE PRO A LA FECHA-- -=--~-----

,_________________._ 7,809.06 

rrFJ*ALTZ!Z 45____ __ 11,537.______ 57,356.68 
lx~otsr: CAP. HI, Anp. 1 cojrpxpj 7_____________ 

0 CII-31CADOt 8___B___77 

R- A7 CURICACICO 5,6115.0__________ 1,451.10___________ 7,136.107:.JSr~Icrl DE -151 


U2,;O P.ET):ICxJ CPNP. V, ART. 1 - 101 U AI43700 9G7.40ct 457.430
 

'~~1Ljr)2.343,54 2,343 ,54 
461577 9t119.41 . 55c696.58VcivriDAD)A Pj.C% 

PROBADO PO'R: Ci -' 

c A(ISA rECIIA: -tr 

PIEPAIADO-Y RIXITIDJ POR: REVISADfl Y APFOI3AIY) POR JIEVISADO Y APJOaAO PO 

,~ or 

~ ~. ~E~OSEiDpC/tozV INGEN IERIA A ID CCWtiRAWDRIA AID) 

SU'.CVSZR 1'e (~A 

FEO LA: I WA
 

I! 

DUE=E t=ICILAL DE nr4CaNMUA, S.A. -z 
> 

DKZNIF40SCONSUMR-­

http:9t119.41
http:1,451.10
http:57,356.68
http:7,809.06
http:78,89Bl.60
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Maintenance Project 
(RD$000) 

Costs 

Year 

1983 700 Kms. + 1108 
2* 

Kms. - 1,254 Kms. x $850 - RD1,066 

1984 1,254 Kms. + 1108 
2 

- 1,808 Kms. 

1,808 Kms. + 517 
2 

Kms. - 2,066 Kms. x $850 1,756 

1985 1,756 Kms. + 517 
2 

Kms. - 2,325 Vms. 

2,325 Kms. + 525 
2 

Kms. - 2,588 Kms. x $1,000 2,588 

1986 2,588 Kims. + 525 Kms. 
2 

2,850 Kms. 

2,850 Kms. + 525 Kms. 
2 

3,113 Kms. x $1,000 - 3,113 

1987 3,113 Kms. + 325 Kias. " 3,700 Kis. 

Total 

x $1,000 

1983-1987 

3,700 

"RD$12,223 

Available Maintenance Funding Under RRM&R I 

Funds Programed Under This Project 

-RD$ 6,656 

- RD 5,567 

* Since each sub-project requires an average of six months for 

completion, one half of the programed rehabilitation passes to 
maintenance program annually. 

/
 



FRONT VIEW - REGIONAL CENTERREGIONAL CENTER ADMINISTRATION 


AND SPARE PARTS STORAGE 
 SPARE PARTS AND HAND TOOL
 

STORAGE Oh RIGHT 

Equipment Maintenance M
 

Workshop
 
0 < 



EQUIPMENT DISTRIBUTION PER REGIONAL CENTER 

REGIONAL 
I II III IV V VI VII VIIL TOTAL 

EQUIPMENT E N E N E N E N E N E N E N E N E N 

Motor Grader 1 0 1 2 1 2 1 1 1 1 1 1 1 0 0 1 7 8 

Front End-Loader 1 0 1 2 1 2 1 1 1 1 1 1 1 0 0 1 7 8 

Tractor W/Ripper 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 1 7 1 

Compactor Roller 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 1 7 1 

Compactor Vibrator 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 8 

Dump Truck 7 0 7 7 7 7 7 3 7 3 7 3 7 0 0 7 49 30 

Truck Tank Water 1 0 1 2 1 2 1 1 1 1 1 1 1 0 0 1 7 8 

Lube Truck 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0 1 7 1 

Motorcycles Trail 
Street 2 2 2 2 2 2 2 2 2 2 2 2 2 2 0 4 14 18 

Pick-Up 1 1 2 1 2 1 2 1 2 1 2 1 2 1 0 3 13 10 

Pick-Up 
R-h,_hi I it t ion 
Supervision 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 

E 

N 

- Existing 

- New Under this Project 
M 

0-4 
0o 



LQUIPMENT SET REQUIREMENTS FOR RURAL ROADS MAINTENANCE BY REGION 

Region 

End of Year: 

Kms. 

1983 

Sets Kms. 

1S4 

Sets Kms. 

1985 

Sets Kms. 

1986 

Sets Kms. 

1987 

Sets Total "Sets" 

1 

2 

3 

4 

5 

6 

7 

8 

110.4 

443.0 

438.0 

255.0 

249.5 

250.3 

61.8 

0 

1 

2 

2 

1 

1 

1 

1 

0 

160.4 

543.0 

538.0 

330.0 

324.5 

325.3 

86.8 

17.0 

1 

2 

2 

1.5 

1.5 

1.5 

1 

1 

190.4 

643.0 

638.0 

4.10.0 

424.5 

375.3 

111.8 

57.0 

1 

3 

3 

2 

2 

1 

1 

1 

220.4 

693.0 

738.0 

510.0 

504.5 

440.3 

136.8 

132.0 

1 

3 

3 

2 

2 

1.5 

1 

1 

255.4 

740.0 

763.0 

548.0 

564.5 

480-.3 

146.8 

202.0 

1 

3 

3 

2 

2 

2 

1 

1 

1 

3 

3 

2 

2 

2 

1 

1 

Total Kis. 1,808 22325 2,850 3_375 3,700 

NOTE: 1 Basic "Set" can maintain 270 kms. averaging 2 passes annually. 00 

o 
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PROPOSED TELECOMMUNICATIONS REPEATER SYSTEM
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PACK ANIMAL TRAILS 
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TYPICAL CROSS SECTION
 
ANIMAL TRAIL
 

.
 Two meter s 4­

30 cm One meter 30 cm
IA
 

stne lie d dich-1 lope 1.5% 

m corpacted 10 cr. compilcted 

Itile grovel soil nardgravel terrain 

Maxima grade: 252
 

ClCaring.hize: 3 meters idu 3 tmeters hiph
- by 
meLtat livivaren large ,!rves 

CoMpActed tritil width: 011t rtcre 
actra-I'1)>' ,J. , . tcilIC hb cks 
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CLEARING FOR ANIMAL TRAILS 

~# 

Trim branches /1 

rather than cut 3 meters 
I 

trees. Cut 
branches flu 
with trunk 7 o 

.z 
;J 

Cut stumps close to the 3er 

ground 

-- - --- / ' " 

Witi , .I 
,,,,',_',i , .j7i, - .-

~%t 
,.. 

Good clearin'g Trim branches­

flu*h with 

trunk to pre-
vent injulryO ~ 0 

\ .nr i 

pple 
Animnl 

orr 
V "fea 

IorA ieri'j 
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TYPICAL ROCK RETAINING WALL
 

Place large rock
 
for outside top
 
course set in
:iiconcret 

Header stones
 

[Fcoting in 

earth or solid:' ck. Use 

~~N ii{rgest rocks
 

1.5 meters
 

minimum width 
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SWITCHBAC
 

limit of cut bank
 

protect~~~t ad.u__0 protectis 

fill bank
 

ROCK BOX
 

(to fill low areas)
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...........-12 meters-- ----

I 

• 

, /• 

, (If,,I-j. 
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-a Thatched roof 
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o ..rwood columns of peeled logs 

'"4" reinforced concrete slab
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SECTION
 

SKETCH FOR ANIMAL TRAIL SHELTERS
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Defiartment of StatePae1o1 
Am aINCOMINGTELEG 

.,ev" a-American Embassy , S&nTO DOm11in NIlA 

UNCLASSIFIED 

AIV $0Ab 
ACTION f 

INFO: 

R21160d APR 83AM PoLF1' AID GPRD NCAD NEW CUMBERLAND PA //FSB o641// 
TO RLESSD/AMEMB SANTO DOMINGO DOMINICAN REPUBLIC BO 

INFO RUEHC/DEPg OF STATE WASHDC ECON 
USDOCID 

CONSBT 

CUNCLAS 

ACAIDAC 

SUBJ: PROPRIETARY PPOCUREMENT, PROJECT 517-0177 CPU 
REF: SANTO DOMINGO 2911 (PARAGRAPH 2) Cso 
GPRD FORESEES NO PROBLEMS SUPPLYING DESIRED ITEMS. PE 

-
BTPER 

Rso
09 69 
RMO 

NCOIC
 
AGATT
 
DAO
 
MAAG 
USICA 
PC 
lAGS 
DIR
 
AD 
PRG
 
CRD
 
CONT 
AGR
 
HGT 
RAN 
EDU 
UDD
 

CHRON 

UNCLASSIFIED 

0 


