
~CONSORTIUM FOR INTERNATIONAL DEVELOPMENT

TARRAFAL WATER RESOURCES
CAPE VERDE

CONTRACT NUMBER: af r-c .1403

CONSORTIUM FOR INTEIINA'rIONAL DEVELOPMENT

FINAL PROJECT EVALUATION

Proparod By:

Dr. W. G,,rltld Mittlock
Dr. Howatrd Pvtortion

Dr. ,Je'isml Iulo y Ko.utrni,

Doc',mbr, 10H)M2



FINAL PROJECT EVALUATION

TARRAFAL WATER RESOURCES
CAPE VERDE

CONTRACT NUMBER: afr-c-1403

December, 1982



TABLE OF CONTENTS

I. Executive Summary

II. Evaluation Introduction

A. Objectives and Purpose of Evaluation
B. Scope of Evaluation
C. Evaluation Team
D. Evaluation Methodology

II1. Project Setting

A. General Description of Cape Verde
B. Pre-project History
C. Project Geographic Area

IV. Project Description

A. Project Paper/Plan
B. Project Administration
C. Project Activities

D. Tarrafal Water Resources Contract

1. Objective
2. Description of Services

V. Issues and Problems

A. Administrative Structure
B. Project Design
C. Absorptive Capacity of GOCV
D. Continuity of USAID Personnel
E. Logistics Support
F. Project Size
G. Living Conditions

VI. Accomplishments

A. Overall Project Accomplishments

1. Well Drilling (Ground Water Exploration)
2. Galleries
3. Darns
4. Soil Conservation (Watershed Management)
5. Procurement



Page 2

B. CID Team Accomplishments

1. Project Management and Supervision (Support)
2. Technical Assistance
3. Training
4. Procurement

C. Accomplishments Related to Previous Evaluations

VII. Evaluation Findings and Recommendations

A. Findings
1. Overa!l Project Accomplishments
2. Project Management
3. Technical Assistance
4. Training
5. Involvement of Minorities and Women
6. Responsiveness
7. Impact of Project

B. Recommendations

VIII. References



EXECUTIVE SUMMARY

A Consortium for International evaluation study was commissioned by the

CID Board of Trustees to fulfill the contract requirement calling for an

end-of-project evaluation for the Tarrafal Water Resources (Cape Verde)

project. The evaluation was conducted November, 1982 by a three-person

team named by the Chairman of the CID Board of Trustees.

The team analyzed all pertinent project documents and one member

conducted a one-week site review in Cape Verde. This report is a product of

the team's effort.

Overall accomplishments may be described according to the following

technical objectives of the project:

(1) Well drilling--a total of 15 months of technical assistance was

provided; 42 wells were drilled by the Government of Cape Verde.

(2) Galleries- -testing failed to demonstrate the feasibility of

groundwater exploitation by galleries with the possible exception of the

northern part of area.

(3) Dams--thie GOCV was to collect necessary sediment and hydrological

information for 15 potential darn sites but this information is still not available

core drilling was done at 5 dites; preliminary plans were made for two dams.

(4) Soil conservation--the MRD implemented ,. CID plan for a 25 ha.

pilot water-,hcd project and constructed 283,959 m. of contour dikes with

176,354 acacia treer, planted above them, 56,890 m. of rock windows and 324

channel dikes.



(5) Procurement--most commodities were provided by AAPC, Inc., an

authorized agency.

CID team accomplishments included:

(1) Project management and supervision--CID assisted the GOCV in the

management of the Tarrafal Water Resources Project, assuming an essential

role of responding to GOCV expressed needs.

(2) Technical assistance--C ID provided technical assistance in

agronomy, soil science, irrigation engineering, hydrogeology, soil

conservation, dam construction and site selection, meteorologic and

hydrological data collection and agricultural economics.

(3) Training--CID provided fourteen person years of long-term training

at the B.S. or M.S. level and 2 3/4 years of short-term training in relevant

subject matter areas. An additional 60 person weeks of short-tErm training

in-country were provided by CID technical consultants.

(4) Procurement--CID ordered, shipped, and received sprinkle and

trickle irrie-ation equipment and a range of miscellaneous equipment and

materials required for the project.

(5) Women and minority involvement- -Minorities and/or women were

actively recruited by CID and were involved in various aspects of the

project.

The evaluation team found that:

(1) The contract requirements were fulfilled and realistic adjustment.

were made to the contract and project design in a timely manner throughout

the life of the contract.

(2) Project management changed in response to recognized project

design limitations.
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(3) Technical assistance was provided by twelve technicians who made a
total of 21 trips to Cape Verde. All requests for technical assistance were

Honored by CID and efforts were made by CID to provide additional help.

(4) The project provided long- and short-term training which met the

needs and capabilities of the GOCV.

(5) The project impacted favorably by providing a model for future

works related to water resources development and soil and water conservation

in the Tarrafal area.

Recommendations include:

(1) The project should be continued in the Tarrafal region as part of a

larger water development program.

(2) An improved hyorological data base should be developed for future

use there.

(3) Participant trainees should be integrated Into the on-going Cape

Verde development effort.

3



II. EVALUATION INTRODUCTION

A. Objectives and Purpose of Evaluation

The evaluation of the Tarrafal Water Resources (Cape Verde) project

serves two basic purposes; 1) to fulfill a contractual obligation requiring a

final evaluation at the end of the project, and 2) to comply with the

Consortium for International Development (CID) in-house requirements for

project evaluation. Therefore, the evaluation scope is broader than

reasonaLly expected of a review responding solely to a contractual obligation.

The specific objective of the evaluation is to assess how the project met

or failed to m.leet the stated project goals. In addition, the recommendations

which resulted from this evaluation will be utilized to improve on-going and

future projects within the CID system.

Both CID funds and contract funds were utilized in this evaluation. The

views set forth in this document are solely those of the evaluation team and

do not necessarily represent those of the CID Board of Trustees and/or the

CID Executive Office.

B. Scope of Evaluation

The entire Tarrafal Water Resources project is within the scope of the

present evaluation. Previous evaluation reports were utilized for relevant

Information, but the present evaluation scrutinized the project from the

pre-project period up to projicct termination.
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C. Evaluation Team

The evaluation team was commissioned by Dean Ernest Briskey,

Chairman, CID Board of Trustees, and Dr. John L. Fischer, Executive

Director of CID. The evaluation was scheduled by the CID Executive Office,

and the Deputy Director for the Project, D.'. Barry R. Bainton, provided

leadership in setting up the evaluation process. Dr. Gerald Matlock, Director

of International Agriculture Programs at the University of Arizona, was

selected team leader. Dr. Howard Peterson, Professor of Agr:'ulture and

Irrigation Engineering at Utah State UniversiLi, was selected as second team

member. Dr. Peterson had fulfilled two short-term assignments on the Cape

Verde project. Dr. Jean Ruley Kearns, the CID Scholar/Deputy Director

for 1982-83, was selected as the third team member.

D. Evaluation Methodology

Prelimin'ry plans for conducting the evaluation were made at an initial

team meeting held in Tucson, AriZona on November 5, 1982. It was

determined at that me.ting that Dr. IMatlo( k wouild visit tl ! project site

during Novoen Ur , 18. 'llhe titv Vi-it A i*. schieduled so ao. to coincide with

the preudence of Kern Stutler , Prolt t)i.ector/Coordinator, who would be in

Cape Verde comllc-tinr field work and preparng th1e final report.
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A copy of the AID Evaluation Process publication was distributed to the

team members in the initial meeting, as well as copies of previous project

reports and other relevant documents. A listing of all docliments reviewed by

the team members appears in Section VIII, References.



Ill. PROJECT SETTING

A. General Description of Cape Verde

Cape Verde is a group of islands in the Atlantic Ocean, 600 km. off the

west coast of Africa, directly west of Senegal. The archipelago consists of

ten islands and five islets, dvided into the windward (Barlavento) and the

leeward (Sotavento) groups. The windward group includes Santo Antao, Sao

Vicente, Santa Luzia, Sao Nicolau, Sal, and Boa Vista. The four leeward

islands aro Soo Ti.cio, N10io, rogo, and Brava. The capital city, Praia, is on

the island of Sao riigo,

Each island is volcanic in origin. Some are quite rugged, with sheer

cliffs rising from the se~a and numerous small valleys running from the

mountains to the shore. Fogo whose volcanic cone reaches to 2,839 meters,

has the highe'.t televation, and the archipelago's last volcanic eruption occured

there in 1951.

Tempr.,awrt- and humidity vary with altitude, but the climate is warm

and dry. Th ,Iverae temperiturt. in Praia is 24"C (75"F). The hottest

month, Sept,.mber, h.- an aver.d e temperature of 26"C (79"F); the coolest

month, Febru.ry, averag(0,. 22"L (72"r).

7



The Cape Verde islands have only two seasons--a dry season (November-July)

and a rainy season (August-October). Rainfall is low and highly variable.

In Praia, the average annual precipitation is only about 240 mm. The dry

season is marked by gusting winds. Dust, sometimes originating in the

distant Sahara Desert, reduces visibility and damages machinery, as well as

irritates eyes and respiratory passages.

Cape Verdean culture reflects the long history of the Islands as part of

the Portuguese colonial empire. Portuguese navigators discoverc.d the

uninhabited archipelago in the mid-15th century. They estabished

plant,tions and used the islands as a base for transatlantic slave trade.

Most Cape Verdeans are of mi>xed African and Portuguese origin. The

official language is Portuguese, but a majority of Cape Verdeans speak

Crioulo, a mrixtu-e of Portugue.e and Africn languages. The 1980 cens us of

the islands reported a population of 296,000. Current fiqure. es t.1t e,,1 thi ,

numb r at at)OOl 300,000. Ann uaJI popul iation growth rate i!. about 1.9

percernt, and population del.rity is. about 73 per ,uaILfre kilointter. The

COrlrir i',i.i'l cv(t1t1., r'liidclu, onl S,1 Vicente, ha. 35,000 inhjbitants. .,fd i. the

seccr'2 lar(t...t to%'.ri Pr. i, i!,  thi. lar(tc".t town al(l Capital, With . )ril. .10,000

res10i(tit, Iifty pe.rcent of Cal) Verd': poIpulAtion livt on the i.Iklnd Of :;.5,

Ttlao, Santo Antlo, Sou Vicente, and Frogo contain most of thce rei;.i inder,



Due to limited land area (only 4000 km2 in total) and dry climate, and

the resulting effect on economic opportunity, Cape Verdeans have emigrated

to such countries as Por!utjal, Angola, Senegal, the Netherlands and the U.S.

Most of the some 300,000 descendants of Cape Verdean immigrants living in

the U.S. are loc.ted in Ma514achuttts, Connecticut, and Rhode Island. The

United States Department of State Background N.tt, , re Cape Ve rde (May,

1981), estirnat,!, worker remittances from abroid to he J8 milli l .year.

The isl fd. 'Jvt experienced ret.Lurrent droutrt an-d frminet !.ince the

end of the 18th centitury, ind their frgile pro.bp-rity cv. ly V.3be,'Alt.d with the

declining slv. trad . lh e,:r.,t drohilit in Capt" V.rdean lhistory hot the

island' in 1966, cr'ipp linmg the economy anid ",iaktug C ape Verde hrivily

dependent on fore.o r aid for ,jrviv jl. DrtCuL;h11 LOId edit1.. (in on nuCe

periocically.

In 1951, Portugal chmnioed the statuw of Capte Verde from i Portuoues

colony to an ovtrstt, ljvinc O1n ()ern~t.r it, 19b.1, P'ortuejal antd tIli

African IPari jto, ra ti Inipti-cehh u if Ondh- 11..uiL-r1ipt' Verde

(PAIC ) t-.ijpw, ,m ,(J r r' - tiliil in t 1..-hon Ihl, pvot.vid|rd fol , Iro..w .11!,o}ll,

go er.til-11 (0 tc p~~ .eiei (lpte \'eld (ha ofitiH.. ..,li Vould

prepmt C .)Ijv \'erdr fcr ereOee1ft()i .itt "0, V9IP, (a11 'er r4-tr~1

OleCtCd ,1 r tul A..rbi ,who1i red ,i%.e(I tN1e i1Irltttjtif11 CA1 liidtriiri1e

from Portg il r Jiuly , i:i



B. Pre-Project History

At the time of project design In 1976, there were no US Agency for

International Development (USAID) staff in Cape Verde. A Country

Development Officer- repon~ible for both Cape Verde and1 GuInvit-[i3i.au, was

located in Guinea-[ it!au and commuted to Cape Verde on an a-needed basis.

In 1977, a full-lime Feo and AOriculture Officer took over the project

and man ice( e t for tu yeart Itn Ji3nuary, 1 Jb, art I nternational

Developi1nent i ntl - :i, wlioh l.arr brcatvt, the Agricultural 1Projrctt Man1an ge-r, w 

assigned to C ;v Vir1r at'id betjon t fitifrqov all tlAI[1) .1f*i1CulltLf*l pr*ojt*Cts.

The Tarr.fal w t r k:eour(t-, Projrct Grant Agree: crit bab ern the

Government of Cape Vrt .' (GOCV) and t;Alt) wt Wignerd ofn ,arch ?9, 1977,

Tihe torctl, ita% cofuCcntr.i ]e in the TArrafal rvgion of Siso TiA(o iland,

Approkitiait k 'u.u ti. pjrc.lc liv i ii il i t l i ]in rair l lrrpuoion ,hi i is iegr tho

tIhc lit~k.d~it :It #i k;f ( u ' ct f(( i. 4 -!*C1f t o I r j tI 0ukitto l i ljuri, Of i

P901110 %(Ot iti fTfrhih1U artd fi~hifuin
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IV. PROJECT DESCRIPTION

A. Project Paper

The Cape Verde Irrigation Investigations and Training Project Paper,

which was the basis for the CID/AID contract, was approved on January 3,

1977. The project goal, sub-goals and purpose, as stated in the logical

framework of the project paper, are as follows:

GOAL: Increase income and employment opportunities for small farmers

and rural workers in the Tarrafal region of Cape Verde;

StJB-GOAL: Assist the Government of Care Verde in planning and

training personnel for (1) the expansion of arable land under irrigation in the

Tarrafal area, and (2) the identification and utilization of optimal watershed

conservation and irrigoted agriculture technologies.

PURPOS[: Provide the GOCV with the equipment, technical assistance

and trairnirno reqtired for carrying out appropriate investigations and planning

regarding ,i prcopo.d 600-t.ctalre expansion in land under irrigation in the

Tarrafal region witli .in addititonal 150 hctarv!s at Cha'o Born, 200 hectares at

Achada Grt-mde and 250 hectare!. at Achada Tomoz.
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B. Project Administration

The arrangements for execution of the project distributed the

responsibility for project components in the following manner:

1. Procurement of the commodities such as drilling equipment and vehicles

was to be handled via contract with the Afro-American Purchasing

Center (AAPC) in New York.

2. Procurement of technical services and technical training was to be

handled by a contractor who would also provide general supervision. It

was determined that technical training would probably be carried out in

various locations in the U.S. and abroad.

3. Procurement of the local contract labor for constructing wells, galleries,

terraces, and other public works, was to be handled directly by the

GOCV, utilizing PL-480 revenue.

4. The project was to be financed through a $1,900,000 direct AID grant,

$303,000 in GOCV revenue from PL-480 food sales, and $634,000 from the

GOCV, which represented the cost of government land devoted to the

project plus the cost of GOCV project technicians and trainees salaries.

12



C. Project Activities

The project proposed to finance (1) the drilling of some 50 test wells,

the most productive of which would be converted to irrigation use; (2)

exploration of 10 gallery sites; (3) appropriate testing and design work

requisite to construction of two medium-size (100-foot elevation) storage dams

and related tunnels and canals servicing the proposed irrigation sites; (4)

development of capability in the preparation of terraces and dikes for control

of soil erosion and rapid water runoff; (5) development of plans for

appropriate irrigation systems and crop technologies; and (6) some 13

person-years of technical training in such areas as hydrology, geology,

agronomy and agricultural economics.

D. The Tarrafal Water Resources Contract

Contract No. AID/afr-c-1403, a cost reimbursement type contract, was

signed by Dr. Bruce Anderson for CID and James Anderson, representing

AID on April 4, 1978. Subsequent amendments were signed on December 8,

1978; May 18, 1979; December 22, 1980; January 12, 1981; April 19, 1981 and

January 4, 1982. Utah State University served as the lead university.

1. The project objective was as follows:

To assist the Ministry of Rural Development (MRD)

to test the viability of and make preparation for the

expansion of land under irrigation in the Tarrafal region

13



from the present 30 hectare plot to some 600 hectares In

the same area.

2. Description of ervices

CID was to provide personnel, consultants and traininy services in

support of the overall Tarrafal Water Resources Project. The project

included:

(1) The drilling of 50 test wells, the most productive of which were to

be converted to irrigation use;

(2) Exploration of 10 gallery sites;

(3) Appropriate testing and design work requisite to construction of

two medium-size (100 foot elevation) storage dams and related

tunnels and canals servicing the proposed irrigation sites;

(4) Development of capability in the preparation of terraces and dikes

for control of soil erosion and rapid water runoff;

(5) Development of plans for appropriate systems and crop technologies;

and

14



(6) Technical training in such areas as hydrology, geology, agronomy

and agricultural economics.

It was assumed in the Project Paper that items (1) and (2) (wells and

galleries) were largely within the capabilities of the MRD and would require

only light assistance from the Contractor in follow-up to procurement problems

(being done directly by the GOCV) and possible additional hydrologist expert

advice. Items 3, 4, 5, and 6 were the major thrusts of the CID attempt to

assist the GOCV/MRD through all of the steps requisite to determining the

feasibility of irrigated agricultural development ir, the project area.

15



V. ISSUES AND PROBLEMS

A. Administrative Structure

The administrative structure of the overall project was not well defined.

Neither USAID/Praia nor the GOCV coordinated the total effort. Therefore,

CID and other contractors, the Koehring Company (well drilling) and the

Afro-American Purchasing Center, Inc. (procurement) had unnecessary

difficulties in carrying out their individual and collective responsibilities.

B. Project Design

There were shortcomings of a technical and managerial nature in the

original project design (Project Paper). A comprehensive hydrologic

evaluation, an essential first step for effective water resources development

planning, was not called for. A thorough geologic study which would have

forewarned of the difficulties associated with dam site selection, gallery

construction and well drilling was also not stipulated. The well drilling

equipment specified was not the most appropriate for the conditions. The

preliminary evaluation of water resources was overly optimistic as was the

projection of drilling 50 test wells. The project design did not provide for

the continuous presence in Cape Verde of any CID personnel during the first

two years; this reduced overall effectiveness of the project for that period.

16



C. Absorptive Capacity of GOCV

The GOCV did not have sufficient counterparts to work with and carry

out the recommendations of the CID specialists. The lack of counterparts

forced the CID personnel to relate to the organizational structure, rather

than to individuals. There was a shortage of people for training programs,

and some personnel trained by the project had to be assigned to other

activities. Personnel and supporting facilities were not always available to

collect recommended data. Well drillers experienced with project equipment

were unavailable at the beginning of the project.

The complexities of dealing with many donors made it impossible to get

the undivided attention of the Cape Verde project director. Planning

capabilities of the GOCV were limited, and there appeared to be little time for

the articulation of goals.

D. Continuity of USAID Personnel

Frequent turnover and inability to fill personnel vacancies reduced the

effectiveness of USAID support in the early years. Delays were encountered

in reviewing reports, and the USAID project representative was unable to

participate in the first project evaluation.

E. Logistics Support

Lack of communications services and difficulty of transportation to,

among, and within the islands, resulted in delays in arrival of personnel and

17



equipment. The procedure for releasing equipment from customs was

unnecessarily time consuming.

F. Project Size

The overall project was too small and too short to capture effectively the

attention of USAID or GOCV officials. The low level of inputs did not create

a "critical mass" necessary for project activities. Under such condiions,

accomplishments obviously were lessened and long-range planning was much

more difficult. This had a particularly harmful effect on participant training

in other countries.

G. Living Conditions

Initially, there were almost no facilities for project personnel in

Tarrafal and Praia. In spite of this situation, no provisions were made for

incentives to contractor- personnel. Even some early USAID personnel did not

have their, families at post.

18



VI. ACCOMPLISHMENTS

Accomplishments of the project are described in two parts. First, are

those activities which made up the overall project and which were primarily

the respunsibility of the GOCV and/or other contractors but for which CID

provided technical assistance. This is followed by a description of those

aztivities which were carried out by the CID project team. In both cases,

accomplishments are related to the objectives of the earlier project documents,

i.e., the Project Paper and the CID/AID contract. They also are related,

where appropriate, to the 1979 and 1981 evaluation recommendations.

A. Overall Project Accomplishments

The overall project accomplishments are described below. A summary Is

presented in Table 1.

1. Well Dritling (Ground Water Exploration)

The project fund!, provided a rotary percussion drilling rig, utility

truck, t4n ker truck, pickup ), drilling equipment, test pumps, water level

recorder., and oWhetr mli.clln,,ltuoL., malerIal!, to carry out the drilling program.

Approximit'ly five monith,. uf factory rere..ntativw, technical as',istance was

provided to it,.tr*tJCt thOw Cape Verdo.,r drillinrl( crew in the operation of the

equJipm,:nt. An additionadl tn rPtI Mon t Of t'chn ical a;.t iIanct wO . provided

commencing in February, 981,
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Forty-two wells were drilled, however, at least half of these are not

usable due to collapsed walls or plugged casings. Further, only six of the

wells have been pump-tested to determine capacity, drawdown and aquifer

characteristics. The information returned by this program is less than

anticipated, but a monitoring program is underway, and a water level contour

map has been drawn. Pumps are currently being installed in two wells. It is

estimated that sufficient water for irrigation of about 40 ha. will be available.

The slow progress was primarily the result of difficult drilling conditions

and equipment problems. The later problem was largely overcome after the

arrival of the well drilling advisor.

Recommendations concerning placement of wells were generally adhered

to, however, some requested data were not obtained. The water level

recorders have not been installed and limited conductivity/chemical analysis

data were collected.

2. Galleries

Gallery testing was performed by *he GOCV. Core drilling tests did not

demonstrate the feasibility of groundwater exploiLation by galleries. Recently

obtained groundwater data show that a gallery may be feasible in the

northern part of the area (Ribeira Fonta'o).

21



3. Dams

The GOCV was responsible for performing the core drilling and

developing the rainfall/runoff information. The core drilling work was carried

out at five of 15 potential dam sites. Analysis of the results of core drilling

and observations at the sites indicate that infiltration losses would be large.

The GOCV was to collect necessary sediment and hydrological information.

This information has not been gathered, but preliminary plans were made for

two dams.

4. Soil Conservation

The MRD, under the supervision of Francisco Barbosa, engaged and

directed work crews (numbering up to 600 men and women) in dike and

terrace construction, contour furrowing and tree planting. The MRD

implemented a CID plan for a 25-ha. pilot watershed on Monte Covado to

establish and evaluate trial practices of Acacia pldntings, terraces and

furrows. Emphasis has shifted from larger rockwork dikes in streambeds to

upstream soil conservation practices such as reforestation, terracing and

furrowing.

Soil conservation public works of high quality are widespread throughout

the project area. Since 1979, the project has completed 324 rockwork dikes,

284,000 meters of contour furrows and planted 176,000 trees, mostly on state

lands. Almost all works have been maintained through at least one rainy

season. Maintenance and repairs of these works have been expeditious. The

22



benefits have been direct in the form of workers' salaries and rebuilt

flood-ravaged agricultural lands (Ribeira da Prata); and indirect in increased

infiltration, hence aquifer recharge, topsoil retention and future firewood

supplies, although no quantifiable results have been reported.

The MRD's budget figures for 1979 indicate that the costs of these works

were reasonable; approximately $4.50 per cubic meter of rockwork and $0.40

per tree.

5. Procurement

Most of the commodities were procured via purchase orders with AAPC,

Inc., as the authorized agent. AAPC's reporting on procurement status was

inadequate for USAID/Praia to keep informed on how procurement wa!;

proceeding and how much unexpended funding remained in the purchase

order. USAID/Praia later established a commodity control system.

23



B. CID Team Accomplishments

.P.j.t.. Management and Supervision (Support)

The project was Implemented by the GOCVi and therefore, the CID role
was passive# responding to requests for assistance. The contract statement
of work reflected the above Implementation strategy. The following narrative
describes CID accomplishments which are summarized In Table 2.

The CID Project Directors were J. Alfaro (April, 1978-Juno, 1980) and
K. Stutler (July, IM-present). The Initial project completion date of
November 30, 19M0 was extended to December 31# 1982.

Initially, project personnel were not able to have adequate Influence on
the GOCV. Having occassional technical assistance consultants accompanying
the Project Director on trips was recognized as less effecwve than desired.

The consultants' recommendations were contained in separate trip
reports. Although the GOCV accepted the recomrmedations, they did not have
the capacity to follow through. Further# the GOCv had a limited nmbeor of
counterparts to work with, and carry out, the consultants' recommendations.

Technical ass!tanco, momentum was Improved by the designation of a
resident engineer, Philip Coolidge# who arrived In Tarrafal during February,
191. At that tim, the capability of the GOCV to carry out the

recommnendations or the consultants Improved somewhat. Technical assistance
of a consultative nature become more effectlve, Unrortunately, Mr. Coolidge
became Ill and died In Cale Verde In September, lU -
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TABLE 2 St,.m .ry of CID Accoplishments

(centinued)

Sta"Is as of Status as of Status as of
Jo!,t E! l.o D Evlttlm Er or Prolect

I (ct.-T -.79) (76 .. 1) (U w .- Dec. &2) otes

2. rc.. ! ,sslstcce

r: Lrc , Ist John Lolm Crev J PorttyJse Oeololst (3) Provided for In Anendnent, /5
(" J.l p',-n ,ry j? for tit rw er

,-.:)tr:'(c c' s crr ivLJ )l Ccje Vci Ue (3)

;III, S'ut!er ,Ulcro K!Cfer (civil er.Irer) (1.5 mos. Provided)cut lire- nil inltirtei
Cc4( erilllhl CI d'Ji
s!tes FL. 11_Z9

2) Ser-!1 tctcIm lIs-n visited sites (1 rtm. provIded)(Ir-.) aod r "cj '-x Sediment
Ojito coli -ctirn - not

3) ,&yfc: Hill otllned Limited dcta nra
rainfcil and noff 1.ul hrle

i-:rjf cMM collectim im (1.0 DIo. crided)
11 -o.)

t) U.S. FPri Prelimirry Omn design Prelininary aIns for Civil inoer was
w,s pru:idod by Kiefer Fmntoo dni onJ for It1d In ieu of U.S.

;_:s' -e for Clnco I Gorco I by Kiefer Purent Agency ossistace
, x.-). ad Vera Cruz

(1 ro. prcided)

b) TerrDIrg Z Dikes

1) s$il Stutler de lv ed plms Coiled for generating Plan develmed for dota (1l) Limited rainfall In 182
Ci'erv-tlm for merilT1tal water- data cn costs aid bneflts collectim in 1932 (4) gre no results
E: ;,. Y-l J if~c)iOsrocnteJ of soil ccnservutln (3 nos. provided)
(I ro.) by GWI prcctices



TABLE 2 Summrory of CID Accomplishments

(continued)

Status as of Stottr, as of Status as of
Joint Evoehtim All) Lv'lurticn EIKJ of Project

Itel (LWt!.-',.) U!j'.81) (lk.-.ec.82) Notes

2) So!il Scientist Scithc,'rd and Daelroz provided irr.it to tentative (2 r. provided)
(Q :e.) u,,',; seil :r.','ey o1 rjidce to crcx)ing ritternU,' lu irrilutWX

urtea (.d .-itcr~wtd.

3) .,-i'ojl ic structures hmKorporateJ with soil
(U (.) cu irervat i n

C) A r='-:/EcrYT!cs

1) rzc2st Peterson outllerd Peterson prepared tentative (1 mo. provided)
(i -cx.) :x~ctiaial crs ,-or croxing guide

irrigation

2) h. Ernlreer This was forming system/mechmization engineer and
was consldered not opplicble

3) Irrlgtion Erjleer PIans nr e for Coolidge rinie prellminory Plans nnJe for by AID, GOCV, and CID.
(1 ro.) e ,errIrtal and Rg'ryinJ cjyjlysis for delivery of water

wUvistro utl [rcpusc, area frcan wells to Irrigated
irriYtln lo~s Hcrgrec.es Ihelped determine area
E ui nent reed 'listed miter recquircficts

Cool ldne Installed Pilot system used for demn-
sprirkler cnd trickle stratim ad training
irrigatim systTm CuJ testing crop response

to waLer
(2 no. providel)

d) Irrigatim Ec noics

1) Ag. Ecncruist Radtke node ecuczniic
1 blo.) (cimlysis of Irriglion and

soil culservutlu work
(1 ira. provided )

2) ParayinIst %tGuIre nuJe crooping
(I ro.) recoiiaktiur. for

Irrigated orLaYJ d watersheds
(U In. provided)

e) wells and Galleries

1) H-drogCloglSt Login mode study of Second trip by Logan Third trip by Logan Provided hydro-
(2 rras.) gr id mter itentlol to revli progress analysis of data & geologist in response

& r.as.d gurckt ce In recumardatoln for to request by GOCV
exploratory drilling puing, further data
Drogrcm tor wells & collection and gallery
gol lerles Investigatim.
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Table 2 Sumary of CID Accompllshments
(continued)

Status as of Status as of StarS as of
Joint Evaluotion AID Evaluation Erl of Prolect

Itm! Mt.-cr:/.79) (tIo:.81) (Qlov.-Dec.2) Notes

c) Pe crt Fe-ouir~rI3ts

, Inter!i cr-ject Sminltted Nov. 79 N.A. N.A. 'LJ cL)les In Enjllsh
1.-15 0 cmies in Portjuese

2. F:i, ::-cect N.A. N.A. In progress Due 30 Nciierber 82
e.z=. c: .cn

3. FircI re-,rt N.A. N.A. In progress Due 31 Decmter 81

4. SccI PFexc t Lots of woe working N.A. In projress Part of final report
".,-Ites Jij oi terraces ond dikes

h3 qIr' ''.n



CID also was to prepare and update a "Time and Progress Chart" every

90 days. This was not done regularly in chart form, however, quarterly

reports provided the necessary information. Implementation charts were

prepared in December, 1980 and July, 1982.

Project evaluations were carried out by CID in October - November, 1979

and November - December, 1982.

2. Technical Assistance

CID provided technical assistance in agronomy (two visits), soil science

(two visits), irrigation engineering, hydrogeology (three visits), soil

conservation (two visits), dam construction and site selection (three visits),

meteorology and hydrolcgic data collection, and agricultural economics. A soil

survey and map were completed. An interim guide to soils utilization and

cropping alternatives was prepared. Existing irrigation systems were

studied, and pilot sprinkle and trickle irrigation systems were installed and

demonstrated.

3. Training

The initial CID contract called for 11-1/2 person-years of training in

hydrogeology, hydrology, soil conservation/science, agricultural engineering,

hydraulics and irrigation engineering, and project management. A contract

amendment later included long-term dam construction training and short-term

training in irrigation and well drilling. Two weeks of on-site training was

also mentioned in this amendment.
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To date, CID has provided thefollowing training:

Long-term:* Irrigation (B.S.) 3 person-year(s)
Agronomy (B.S.) 3
Soil Science (B.S.) 3
Agricultural Mechanization 3

(B.S.)
Dam Construction (M.S.) 2

Short-term: I rrigation 2
Soil Conservation 1/2 "
Project Management 1/4

TOTAL 16 3/4 person years

*All long-term B.S. degree training was shifted to the Sahel Manpower
Development Training Program.

In addition, CID's technical consultants also presented three short

training programs in Cape Verde at the request of GOCV:

September, 1978: Basics of Hydrology, 10 person-weeks
Runoff Estimation,
Soil Conservation

August, 1979: Basic Hydrology, Soil 30 person-weeks
Conservation, Soil-
Water-Plant Relations,
Water Requirements, Water
Measurement, Infiltration,
Water Conveyance, General
Soils
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August, 1981: Hydrology, Irrigation 20 person-weeks
Scheduling, Water
& Soil Conservation

TOTAL: 60 person-weeks

There were no candidates for overseas training In hydrogeology or

hydrology.

CID's training program has resulted or will result In eight university

trained technical persons, and twenty-eight technicians with basic soil

conservation and water management skills. At present, two returned trainees

are assigned to the Tarrafal project.

4. Procurement

CID ordered, shipped, and received equipment for pilot trickle and

sprinkle irrigation systems. Miscellaneous small equipment and material;,

manuals, texts, maps, calculators, hand levels, soil sampling equipment and

other instruments were purchased and delivered to Cape Verde by CID

throughout the duration of the contract.

C. Accomplishments Related to Previous Evaluations

The Tarrafal Water Resources project received two previous evaluations.

The first evaluation was conducted In November, 1979, by a CID

representative who visited the AID/Washington Africa Bureau, USAID/Praia,

the Ministry of Rural Development--Praia and the project site in Tarratal.
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Representatives of MDR, USAID/Praia, and AID/W assisted in the in-country

evaluation.

The second project evalution was a joint MRD and USAID evaluation

conducted in November, 1981.

In both cases, recommendations for Individual or joint action by CID,

GOCV, or USAID were made. Summaries of CID accomplishments with respect

to recommendations resulting from the evaluations are presented in Tables 3

and 4.
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TABLE 3

ACCOMPLISHMENTS WITH RESPECT TO JOINT EVALUATION

(OCT. - NOV. 79) RECOMMENDATIONS

RECOMMENDATION ACTION

1. Drill small exploratory Policy of having
diameter holes, exploratory wells of 8"

diameter; production wells
of 12" diameter without
reaming was established
and followed

2. Divert diamond drilling GOCV complied with this
to support gallery
exploratory activity

3. Put priority on wells and Priority established on
galleries before large wells, then galleries,
storage darns priority was later changed

to wells, then dams

4. Continue soil and water Program was continued
conservation dams, terraces
of tree planting

5. Visit Canary Islands CID Project Directbr
visited Canary Islands
with Barbosa

6. Complete soil survey map and Completed Jan. 1980
report

7. Develop short-term soils and GOCV did this for
water conservation goals Garza and Cincho

watersheds
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TABLE 4

ACCOMPLISHMENTS WITH RESPECT TO CRITICISMS AND

RECOMMENDATIONS OF NOVEMBER, 1981 EVALUATION

RECOMMENDATION/CRITICISM ACTION

1. Revise ;-nple- Revised in cooperation
mentation plan with GOCV and USAID

2. Conduct a baseline survey on Coolidge and Sena-Martins
irrigation started, Coolidge continued,

data not analyzed. MRD
will complete

3. Develop water use plans Latest version is in Final
Report

4. Pursue conservation GOCV pursuing, process
works higher in the watershed encouraged by CID

5. Develop p;ogram for Discussed, field layouts
generating data were made, lack of rainon soil and water resulted in no data in

1982

6. Generate data on water 1982 Logan report has data
resources explored

7. Establish priorities--wells, Established: wells, dams,
dams, galleries galleries in that order

8. Exploit wells for irrigation Planned, 2 pumps being
Installed

9. Allocate water for domestic Planned by GOCV, assisted
use, experimental farm and by CID
realistic small-farm plots
close to experiment farms

10. Review spare part!. situation, Assisted USAID in preparing
adjust accordingly lists of needed spare part.,

and In procurement of same
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11. Increase non-degree training Amarante was sent
in third countries to Mexico for irrigation

district operation and
maintenance

12. Improve design and training Improved
for each participant

13. Select candidates on basis See number 11 above
of plans for employment (only candidate since

evaluation)

14. Look for dam sites at Garca I is at such elevation
higher elevation other sites looked for, not

found.

15. Discuss soil fertility Interim Guide to Cropping
does this

16. Make crop survey of crops Surveyed--see McGuire/
now being irrigated Radtke reports

17. Analyze present cropping See McGuire/Radtke reports
systems and interpret data

18. Determine optimal production Some work was done,
technologies preliminary recommenda-

tions were made for
further study.

19. Compare traditional and Comparisons were made,
alternative irrigation See Final Report
systems in terms of
efficiency, water use,
operation and maintenance
costs and management

20. Reach conclusions on Reached, see number 19
irrigation techniques above
and economics

21. No overseas training in Gongalo trained in project
hydrogeology, hydrology management. He was the
or project management only candidate for such

training.

22. Time and progrefs chart Not kept up to date as
not updated as specified a chart, done through

quarterly and monthly
reports.

23. Absentee leader too far CID agreed--resident
removed to coordinate engineer was put in as

soon as authorized by USAID
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24. CID complete studies--soils, All were completed except
crops, dams, hydrogeology, farm management (GOCV
agricultural economics, did not want it)
farm management, et. al.

25. Discuss domestic water Discussed with GOCV,
needs and develop strategies included in overall

plan
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VII. EVALUATION FINDINGS AND RECOMMENDATIONS

The CID evaluation team has considered the contract obligations and the
accomplishments In terms of project coordination and management, technical

assistance, training and the Involvement of women and minorities on the

project.

A. Findincs:

1. Overall Project Accomplishments

The overall accomplishments have essentially fulfilled the contract

requiremens. Many of the goals were realized but not always to the degree
anticipated In the project paper. In several Instances, the work plans were

modified to be more realistic. It was found that the original contract period

was too short and needed to be extended. In some cases, the contract scope

of work was expanded In response to requests by the GOCV.

2. Project Management

The contract specifically Identified Dr. Jose Alfaro as coordinator and

required that any changes In key personnel be justified and approved. CID

did appoint Dr. Alfaro and he served for a period from April, 1978 until

June, 1980. The contract provided that the coordinator come to Cape Verde

won call" or at least four times a year. It was found by CID# the OOCV and

USAID that this arrangement was not effectves. CID responded and proposed
two changes; the appointment of a new coordinator and the addition of a
resident engineer to supervise nd participate In technical aspects. R.K.,

Stutler was selected as the coordinator (July, 1960 to December, IM) and

Phil Coolidge wat appointed In February, 181# as resident eV Ineer. Alfaro

Stutler and Coolidge, In cooperation with USAID and the GOCV, Identlfied#
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recruited and assisted the appropriate technical consultants.

3. Technical Assistance

CID provided 12 technicians who made a total of 21 trips to Cape Verde.

The technical consultants were effective, however, there were individual

differences. In some instances, a specialist was requested by the GOCV

before the necessary data and materials were ready so as to make best use of

the visit. One example was tht lack of core drillings for dam sites at the

time the civil engineer first arrived.

The contract indicated there would be ,.;si'tance from the US parent

agency in the preliminary dam designs. These agencies were not used but

the service was provided through a CID civil engineer who made two trips to

the project site airci sufpervised a Cil)(. Ver-de,in graduat( trainee in the dam

..,signs ;-, a pr't of long-ter-m training. No request for technical assistance

were unfulfillte(J, aInd CID i also offeredo to provide other technical assistance

that was nevtr requet'd by the GOCV.

4. Training

Terms, of th. ontr. ct provided long- term training of four ,peciali ;t ,. In

attemiptinl IC) :.*. tt eose t I'., th. GO(:V found thc~re wer' i not eriough

qualifi.d Ill vidtViJu.,. irlte-r ..t.d ill ")e.( i.ele.',,tiunl idenltified , ndc/ur the

GOCV cotild rioet reek'e vHy eorvpluyt-. for- the reqred I- liu;' II hew 1.,ct.

werE' re.(( (Jtli..ui .rith r I;- ( tltn'.a( t tiiod(ifiei( ) 1 ( p vde tl|r'qrt.et. tc'.ulcrlu(q

for (atir'.idet,. '. w%'t1I wh 'o are n w ll ram n .  Iheir '.u rt w,'. tr sf.tr W.I.. Ito

tho 5.11ifet Mallp .w..r it ye' trceu I 'c. I There i% no In ci. .t ifl, at 1 thi6
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time, whether or not the four undergraduate trainees will be employed on the

Tarrafal project upon their return.

One trainee (30 months) received a Master's Degree. For his thesis

project, he prepared a dam design under the supervision of consultant

Dr. Kiefer. He also served as a counlerpart for Dr. Kiefer while at the

project site.

The non-degree short-term training in Ene U.S. consisted of one trainee

for 15 months, two trainees for six months, two trainees for two weeks, one

trainee for three months and one trainee for one week. The latter was

selected as a long-term trainee, but for personal reasons, returned home.

CID provided the kind and duration of training requested by the GOCV.

Provisions were made for in-country short courses. Three of these were

provided and were well received by the participants. The USAID evaluation

team in 1981 was critical of the in-country training and indicated CID had

provided intrictors that were too highly trained and could not relate to the

participant!.. Thi- was an erroneous conclusion. The instructors were highly

experienced in i cLce!,'fully conduc ting !,itilar courses in many parts of the

world. Appareuntly, the evaluation team drew its conclusions from an

intervievw with one participant who was well below toie average in performance.

In fact, many participant, subsequently requested more courses of a similar

nature.

In addition to the organized training, various employees of the GOCV

wore given on-tht,-job triining by serving as counterparts to the con.ultants.
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These persons gained experience in making the field investigations, installing

of irrigation equipment and working with the resident engineer.

5. Involvement of Minorities and Women

During the life of the project, a total of twelve specialists made trips to

Cape Verde. Two of the twelve were minorities (Hispanic). Dr. Jose Alfaro

served as technical coordinator from April, 1978 until June, 1980, when he

resigned from Utah State University. J.S. Queiroz, USU employee,

participated in the soil survey of the Tarrafal Project.

The in-country personnel who served in the decision-making process and

who were employed in various capacities were Cape Verdeans, who would have

been identified as a U.S. Government recognized minority.

All of the trainees, both in Cape Verde and in other countries, were

Cape Verdeans. A total of ten trainees participated in training out of Cape

Verde. Five of these trainees were short-term, four were university

baccalaureate degree candidates and one was in a graduate degree program.

Ms. Maria Helena Azevedo, entered a B.S. degree program at Utah State

University and is currently at the University of Arizona as a full-time

undergraduate student.

In Cape Verde, the CID coordinator designed conservation practices to

be used for watershed protection which proved to be effective and the GOCV

Initidted an extensive watershed improvement program. Approximately 600

people worked on the program--about one-half of whom were women. In

addition, Mrs. Merrill Asay, USAID/Praia, participated extersively in
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facilitating the work of technical specialists sent to the Islands and Ms. Maria

de Lourdes Monteiro Lima, a professional engineer, represented the GOCV in

the hydraulic designs of the pr3ject.

6. Responsiveness

In general, CID was responsive to the GOCV and USAID/Praia. This is

evident by the services provided and by revisions of the work plans. At the

request of GOCV and USAID, CID procured and installed irrigation equipment

for a six ha. trial and demonstration area. They also procured the equipment

for a soils laboratory.

When the coordinator and consultants traveled to the project, they

usually carried equipment and spare parts to Cape Verde. The coordinators

and consultants were frequently requested to provide assistance on other

USAID projects and programs which they did.

7. Impact of Project

There will be favorable long-lasting impacts as a result of the project.

Some examples are:

(a) It has been shown that watershed protection and improvement must

start with control on the upper reaches and work downward, contrary to

previous practices on the island. Current GOCV programs reflect this

change.
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(b) The importance of collecting precipitation and run-off data has been

recognized by the GOCV. Additional rain gages have been installed and

stream flow measurement stations have been established on three streams in

the region.

(c) There has been successful stabilization of two small watersheds.

This soil and water conservation success serves as a model for future work in

the Tarrafal area, and it may serve as a model that will carry over to the

reforestation program. There are now competent employees of the GOCV who

have the training and experience to conduct water development investigations.

B. Recommendations

Based on the experi :nces with the project and from the evaluation

findings, several suggestions or recommendations are presented below:

(a) Benefits from th: project are evident and the needs in the Tarrafal

area are many, hence a program of this nature should be continued.

(b) For any future water development projects of this kind, an

Improved hydrologic data base should be developed as a first step.

(c) Provisions for integrating the trainees into the program should be

provided before their training begins or at lest before they return home.

(di) All activitiev, of oiy rittro pruog'm )n vioter ditvlopm 'ntl !oil iand

water con.er'vation, and tr.diniiig in C. 1p Ve (i-' , .I.iotil bo' in r teq rlr i'(d it) one

project. "The ctirrm.il p i o,.(t was I to .rr.ell Io or effclceeit !,upvrvi?. CIon aind
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management. Since irrigation development will be limited and slow in coming,

there should be a concerted effort made to introduce new crops and farming

techniques into rainfed agriculture. There are many possibilities for

improvement in production at relatively low cost.
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