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I. Introduction and ummary 

The evaluation team was assembled by AID to review NRECA performance in the
Cooperative Agreement signed May 1, 1980. The program, which had been in effect for
nearly two years at the time this evaluation started, specifically called for NRECA to
strengthen its technical capabilities and skills related to the development of hydropower
projects, generally of one megawatt or less, with special attention to facilities of I to 100
kilowatts. The intent was to make available to AID missions and developing country
governments hydropower specialists, energy economists, engineers and social scientists 
for project identification, site selection, resource surveys, project design, demand
forecasts, investment and operating cost estimates, and analysis of economic, social and 
technical factors relevant to small hydropower systems. The full text of the Statement 
of Work provided to the evaluation team is included as Appendix I to this report.
Sections of the report invo!ving conclusions, discussion and recommendations have been
organized in acco-dance with the Problems and Issues to be Addressed by the Team as 
enumerated in the Statement of Work. 

The team first met on April 6, 1982 at the NRFCA offices. William Eilers presented the 
scope of work and presentations were made by Samuel Bunker, Administrator,
International Programs Division; Dr. David Zoellner, Program Manager; Paul Clark,
Training and Information Specialist; Bard Jackson, Principa' Engineer; Allen Inversin,
Micro-Hydro Enginee.; and Elizabeth Graham, Assistant Training and Information Sp­
ecialist. A list of the NI.ECA material given to the Evaluation Team is included as 
Appendix 2 of this report. 

After the April 6 meeting, the evaluation team adjourned to study the material presented
by NRECA. The team reconvened or May 3-5, 1982 in AID offices in Rosslyn. During
May 3 the following AID staff presented their individual obseivations relative to 
NREC A's program: 

o Mark Ward, Africa Bureau, AID 
o Carolyn Coleman, Near East Bureau, AID 
o Tom Robinson, Latin America and Caribbean Bureau, AID 
o "Tom O'Keefe, Bureau for Science and Technology, AID 
o Stephe2n Klein, Policy Planning, AID 
o .a1&k Fritz, National Academy of Science (formerly Energy Office, AID) 

An informal discussion was held with Allen Jacobs, Director, Office of Energy, AID. Dr.
David Zoellner came to the AID office in the afternoon of Mday 3 to answer specific
question. from the team. 

This report contains the team's evaluation and also describes the interviews and other
material on which the evaluation is based. Conclusions were formed and are enumerated 
in Section VIII. Specific recommendations, based on those conclusions are set forth in 
Section IX. 

11. Sur-,im r,, 

In general, the evaluation team felt that NREC.\ had made si;nificant accomplishments
and that overall of program has been staff isthe thrust their good. Their enthusiastic 

2 



and articulate but lacks expertise and actual experience in the design of hydropower
systems and in economic analysis and social evaluation; the cooperative agreement
expressly requires NRECA to strengthen its expertise. We strongly recommend that the 
program be continued under the management of NRECA with at Least the initial rate of 
funding. Specific recommendations for changes and improvements are set forth in 
Section ix. 

II. Purpose and Methodology of Evaluation 

The original project design called for an independent evaluation after I8-24 months of 
project activity which would focus on the quality of the survey arrangements to assure 
they were carried out in accordance with the goals of the program; reports were to be 
examined and USAID field missions contacted. 

The project was approved in August 1979, and a C-ooperative Agreement with the 
National Rural Electric Coopr'rative Association (NRECA) signed on May 1, 1980. The 
current evaluation is, ther-fore, in timely accord with the original Project Paper. 

The evaluation task, as dcscribed in the Statement of Work, was to see "how well the 
project is meeting its stated purpose and is thereby assisting developing countries in 
efforts to ilentify and develop decentralized waterpower resources as alternatives to 
imported fossil fuels, contribute to a meaningful increase in indigenous energy supplies,
and extend electric power to rural areas." The following section on Problems and Issues 
conforms to the Problems and Issues as iderified in the work statement. 

The evaluation was carried out by a four-person team consisting of John 3. Cassidy, 
Chief Iydrologic Engineer, Bechtel Civil and Minerals, San Francisco; Wayne A.
Fernelius, CiVil Engineer, Planning Policy Staff, Bureau of Reclamation, Washington,
D.C.; Robert L. Kinsel, Mechanical Engineer, U.S. Army Corps of Engineers, Washington,
D.C.; and Francis R. Campbell, Chief, Analysis and Evaluation Division, Office of 
Program in I,D's Science and Technology Bureau. The team assembled in Washington,
D.C. on April 6 to review the evaluation scope-of-work, hear presentations by NRECA 
staff, and to begin to go over program documents and descriptive materials. The team 
reassembled in Washington, D.C., May 3-5 to review the material with staff from AID 
Regional Bureaus and planning organizations, with the NRECA Project Director, and to 
discuss he material among themselves. 

IV. Problems and Issues 

I. Appropriateness of Project Activities to the Project Purpose 

NRECA project activities were determined to be generally good and meeting a definite 
dev-loping country need. The NRECA thrust has been a cata!yst promoting development
of small hydroelectric programs less than I MW in size. For projects with larger
potential, hoWev(r, N FCA, sho Ild offer advice on obtaining assistance from experienced

0., ,e.ie, and private firns. , :ujse of its established contacts, NPFCA will be in 
an exCII rn Ic t nit pr ovi c J;:vi . 

inform ticri~ , .,i ' rdn , t in Yvlo.'v trofer. (y',i50 all h iroutilizes a 
ren,e'.yahle ard , te.n t ...rLc a:-.',rce,a,. the iv r,,n is bot> ti:;ely aind app ropriate.

he frCt thI'at P , t :s ri 'e,edm,-ny r-;i.ts for tistncical , ,static from AID 
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missions is adequate proof that the program is meeting a need. Almost unanimous 
favorable ratings from workshop participants and AID missions indicates that there is a 
demand for NRECA's efforts. 

2. Effectiveness of Technical Assistance 

A review of program documents and discussions with NRECA and AID personnel indicates 
that the program has been valuable and has provided needed assistance to the developing 
countries. However, the technical assistance has not always been effective and at least 
one economic analysis demonstrates a lack of experience. Reports have not always 
included information and data necessary to make a determination as to the need for 
small hydroelectric projects. Technical assistance reports for site identification and 
prefeasibnity lack adequate project definition aid concepmial deosign. Realistic and 
accurate cost estimates cannot be prepared without a con-ptual design including an 
estimate of construction quantities and a list of major equipnent items required. When 
comparing the NRECt'. project reports with others, such as those from the United 
Nations, skilled and experienced evaluation techniques are noticibly lacking in the 
NRECA reports. However, more recent NRECA reports have shown improvement in 
technical capability but still lack necessary details of the sites. 

This deficiency appears to be a lack of technical guidance from NRECA. A well­
prepared guide to site identification and prefeasibility studies would aid the team. 

3. Performance oi NRECA Team 

NRECA has performed very well in adhering to the Scope of Vork, has acted promptly in 
assembling teams, and in general, reports have been furnished on time. 

The teams h:ave not al.va-s beer, outfitted with the necessary equipment for a field 
investig.tion. Also, to conduct a site-selection or prefeasibility study, it is imperative 
that the tean include an experienced hydro ,ngineer arnd a person vith experience in 
ecoio nic analysis. Other sp'-:iali ties shoi-ld be incluided as needed. 

The Fangladesh report is an example of a good report evcept in the economic analysis of 
the project. \,hould, have re(:ognized thit very low-h'md projects (less than 
15-20 feet) aire v'v d ifficult to u,stiy econo;ni-allv. T'.e high b n,)-efit-(ost ratio should 
have been q .estioned by NPKCA. 

The lack of technical 6dticition and exp-rience in hydropower on the NPKPC A staff is the
"w;,eak link" vhich linits their ability to produce a higher quality oroduct. This lack of 
expertise also limits their ahility to judge the cap~ibility of consitants assisting in the 
prograim. 

4. Effecti',venei.ss of ',Vor',:shops 

The overall ,ff'i' tiv,;u s of these ,,work.:shIopJs ca.nnot be jjdg',,-d at this time rinwe their 
main PJr:'.,,e is to ''promnote- lie of small hydro power in the LDC's". D-veloprmlent of 
srn,,ll h',. ro , ra! , r -;o'.ifter the ',cor.,hop. ',' it, thie l,. of a rn re'; > :cnjr s 
of the urr'nt ff ' .•,'"s of th, O;!jl,v,,r'hans, ',. .. ,ev they ,.e a 'urv deod 
of prrl, ": t'; t in (!Iv(. (fe". ' ,nt ,f ',ver. ,' .tt ,omlet,'o o hr"fr; 

,:',.r ,,! for 'I>;: ir ownt;irti 'rr i:;' '.a',m,,.,r i,"n ~ .':bi'. itv I: ,f:o 'l", t Q',r 
count rI s. 
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NRECA is to be cornmended on the quality of workshops since it is recognized that a 
tremendous amount of work is required for success. 

Allis-Chalmners Corporation has indicated a desire to participate in workshops and we
believe other U.S. manufacturers and consulting firms should be invited to participate.
Announcenents of %korkshopsshould be publicized in magazines such as 'nHydro-Power" 
and '"t ydro-'V ire." 

NRECA saild Make an attempt to develop a program for LDC managers and 
policymnakers. Without their support it is difficult to implement programs like SDH. 

5. Devclopir.,ut of Resource Materia!s 

',R [CA has prepared several documents on the methodology of specific assessnents 
(hydrology, prefcasihility studies, environmental, and country assessments). 

f'ne rnethodoluies ire wea'k in some areas. The docurnents on the environmental issues 
(-rd prefeasibility stiidies are lacking in spec(ific guides as how to proceed with needed 
;t!1die(0 and (do[lot sjow exc:'ples of experience with similar issues in other river basins. 
The doc'.mne.ns need to show the pr> nary issues that may be expected in a less developed 
COt,,rntrv and ,),!t nt-L'(to beK[eps 
 taken to evaluate those specific issues. Also, steps
need to 5e inlchdtd to resolve or :nitigate those issues. 

The viron-ut- 5 netithoy dociwnent extensively discussed issues relative toreservoirs, vet .'uin:-hydro;iver wold proh.ly irvolve Insignificant reservoirs or very 
likely no ru',r\ Aur at AiL. The fishery aspect may be one of the most inportant

,rcn;ri.ntal iss, e n a b:rrage of ahnost any size is utilized, but the fisheryci C,1% .-'n J,,x.: '.v. .I >01 - t.er in thI~c ,11 

The p imori!it,, , r.Qf, r n:,,,,a tp by step proceduire on how to conduct aof 
r I. i lit- ppro:1h nneedseu to be taken in the prefeasibility 
rs tOol ( ,.1 Nt. ,,nd ex a'nple ofy~k,,g in: a rn,'thodology docurnent on prefeasibiIity
 
except for ,,W ',i*"'.,i, o.reid be the 'Site Selection %Iethodology for Small
 
Hiv'roel,, tric Po*',.r Wit' for the Domnican Republic."
 

6. \>g:ii: o.m ai 

The On., of 'dr,elvcatric ,o,,.,rlants to be eval'uated by N ECA should be 
linted tc t,, I XW-,ad-uder size rAne. Coniderable talent and potential support is 

,,nro;gornr ent,-h a:,nc i and,; the private sector to investigate and develop
-,e!ar ,er h dro site-s. A definite m'd is evi 1nt for an ev,i:nation of sites under I MIW 

and conti, tion of a ,sp-ciali,ed proi,rirn ,such as the . P [CA progran appeirs to be the 
most !c,; :c,- ,,pproich. 

HU',. ,idration\PFC of ,itns with potntial r,,ter than I MW should be imited to 
gerwral 'ntr- .,,ide w. smencuts to ,"msre a cormprehensiv assessinent anddev'eop' ent of the ,,st ecororni-al n;,e pa'.vrpint. 

7. Training 

t za'hisTOe reviQAy q . .t r',,oild L, ore of the re iunrt.ant objectives of 
NNWC.. lrt'uiv.ecoures hn:h oriented 
,i,!e of sIn,'l hvrop,.ver deveep'nent. 

should he d':e!Ad MA are toward the practical 
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NRECA has developed a proposal for intensive training of LDC engineers at ar, american 
university. The proposal is reasonable and the program would be appropriate. However,
training should combine a program of possibly two weeks in the United States at a 
university with hydrcpower laboratory training facilities with addi.ional time in a foreign 
country with an on-going hydropower progran, such as in Pakistan. Smaller, more 
specific trairing could be held in each host country or at a facility located close to a 
group of hc-,t countries in order to reach as rnany interested people as possible. 

S. Funding 

The review tean believes that the existing budget has been and is adequate to perform
the work rnqujircd or intendc-d by the Cooperative Agreement. Past performance
incirates suffic-ient funds were a\'ailable for satisfactory accomplishment of the work. 
Future fundiac;, as proposed by AID, appears adequate to proceed with the program but 
would need to be in(reased to provide for intensive training. Additional funding may be 
worthwhile to (c-ontinue or possibly expond the workshops since it is believed that the 
'Vor,.shops ale the '1ost vable method of providing for SDI technelogy transfer. 

AlD should encou rag-e hot countries to -,ssist in funding the SD program through use of 
local ctrrencies or count,_-rpart funds available through AID missions. 

9. General 

T ible I shows the cornparative e.ments of the Project Paper (PP), the Cooperative
Areerment, and what nas beer accomplished to date by NRECA. The lack of 
performance neasures (or, in AID design terms, "quantifiable indicators") would normally
nake a j o .... of succl s syneshat difficult as indeed it does in this case since the 

Project Purpse was not -s:::hlished to faci'tate measurement. On the other hand, the 
Coperative Aren r nt rites a slightly different project purpose than the PP, and, 
a thoughaa.n-; la-cin ,;n ti fiable indicators,N EPC(A has produc d significant progress
in the redativ , shurt t :; span of two years. terhaps it has concen'rated too much on 
•ian tit y, as te-rn eva I iorns of quality might indicate. Established, reasonable and 
'n easuraule sta, ar(s of perfurnance and output would help NRE CA balance quantity 
,nd q'-a!i ty. 
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TABILE 1 
ANALYSIS OF OBJECTIVES VIS-A-VIS CURRENT STATUS 

i''-JLCT PAPER 
COOE ATI VE ACREIEmNT 

O ER	 CURRENT STATUSPt 'i 	 _ o cv-o ac" develoipo "o 	 lirri-:.c:.PujtI 	 T'o st t1.ltn the technlcal N/A
t t I.,, L,,,h -y lot tt l I n.to oru1r ,!e Clctrisl .	 NIA]';lcdlwcAl 

.± ,iQl to 'rorade 	 in the -,'A if.catlon,elctrical design and ii, lul Of small-scale,Sn rural ar.s. *-ct iztd h'droelctLiC power projects, 
g..lialy of 1 HW or le. blcial attention 
to b- gv,-n to ,lits of 1-]O0 kW. Finding
for capital costs are not authorized. 

St its .,t _Fd of I lvcL (uo 	 ninklqrAbp~ecified ) NNECA Accomplishillelbto Date 
Assistance-i. (I.d Iott cl-:t fy nationals Noeqnjvali t category in 	

1. 
to USAIDZcoperative 	 & LDCsontry as- eswsents completed; 

-grteh 

"IC! ~c of P.V c,, o 

11 additional ar,- anticipated.

,IICilUot n tsindustry 


- li 2. Project Identification 
 " 
as,:,-nra 	 At least 3 country specIfIc projectsau 

have been recommended.L1 o f I .. z-N i-1 el cctLric ity 

" (.,o 'lo.cr 	 3. Site Selection and Projet lesil;n_specified) ~Specific A( tivitlea 	 6 counttici (liucoo, fhlialond, Zaire.Rwanda, Dominica. Liberia) have had. or 
Tt,,hL; of I country are1. 	 Adilnistration and sub-contracting In tie jIIoLCust of hiving. apecificprojec' a designed.t1 i n il! for 	acs istance to tJSAIDs and LDCs 

-- Oi' t tlvc. uts tn luthe field 	 4.2. Project idetification 	 aeve1j mcut of(in 	 collab- SIe fata Base-- 1'A has: 
3. 	 T-.cnology transfer information oration with USAID and LDCs) a. 	 pub] lulled n irectory of equipmenta nufactuednre oy.feuimnU.'.4. c..anty in SD]I develop- 3. 	 Site Lelectloo and project design ­,cuL LD n edat l 	 pulaishedt ." at it atlb.o 	 1 n.one 	 site e Inin ehed ons case ttudyeach g.-ographic 	 pub] oner cahe (Pall.tan) and 

reion 	 is working on one for Nepal.c. pub] Isred 4 methodology studies. 
d. 	 puLblilshed 3 npeclal tnd les on management, 

site evaluatiun and economic plannIng.
4. 	 Dt'vUl opi' cu1t of SI l[data 5. Tra in 

h..e-.urvt.y of existLingSIM fictlitles to determine a. 	 developed a propoosn] fur astate-of-the-art. Asstmble 
r'pul 	 6-wvvk u Id I-i pia. ryPld~jlenlnualu. 

progr.an to talke place at aIill 	 c4 Ill (lio I l,1:.-il 1 ;pec iffled) U.S. univeulilLy 

5. 	 TinilnJig - tralning b. conductted threefor 	 graduate re'gionalworksop.
englineers at university centera 
andI at g overIment liL ltitirCas. 
LIl h ' andicidislc"h,.niik-On trn lntn 
will hu tonsldeedo 
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V. Presentations by NRECA Staff 

This section presents a summary of presentations by NRECA staff on April 6, 19S2 and of 
further discussions with Dr. David Zoellner on May 3, 19,R?. 

April 	6, 1982 

Mr. Samuel Bunker, Administrator, International Programs Division, gave a brief 
introduction to the National Rural Electric Cooperative Association (NRECA). He 
pointed out that NRECA has a long history of providing services to the U.S. 
cooperatives. The International workedPrograms Division has with AID for 20 yea-s in 
helping to promote, establish and train personnel for cooperatives in 40 developing
countries. It because this long history AID elected to intowas of that enter a 
cooperative agreement with NRECA to carry out the SDH program. 

Paul Clark, Training and Information Specialist, presented a brief summary of the 
material given to the evaluation team for review. The complete list is included as 
App-ndix 2 of this report. 

David Zoellne-, Program Manager, presented a brief summary of the SDH program as 
conducted by NRECA. Under the cooperatve agreement, NRECA was not to provide 
capital funding for projects, but was to: 

1. 	 Provide project management services 

2. 	 Provide project identification services as requested by AID missions 

3. 	 Conduc. prefeasibility studies as requested by AID missions 

4. 	 Provide site selection for feasibility systems 

5. 	 Develop a data base and state-of-the-art report including an evaluation of 
equipment manufacturers 

6. 	 Develop inethodolog>es for -!se in assessment and design. 

To date NRECA has developed a "talent bank" of resumes for 100 people who have a 
particular expertise experience in small hydro. It has sent Technical Assistance teams to 
12 developing nations at least half of which are going ahead with SDH programs. NRECA 
has conducted workshops in Quito, 5an'kok, and Abidjan which have presented a mix of 
theory and practice. Participants in workshops have come from many countries in the 
general regons. recalise it feels that ,iore intensive training is needed, NRECA has 
developd a propasal for an intensiye training pro,,ram which woild he held at the 
U niversity of '.jnnesot,'s t Anthony FIls lty'draulic laboratorv. The 1_'niversity of 
V innesota was co her a seof their I r e hydraiics laboratory, eqi ipmnent for turbine 
testi g, md o xi nitv t, on In- 'rro rpI- t. 

.... f . .... , ;.n :'.e ......- , ,rs or 'rn ,ll ,vdro, plar ici )atill 

,Al>':n Inv',,rr~n, yt,~ 	 pr B~. o;ie of the 2 0 slides", C has 
co!l .': tcd which i:(,,',tr..d : ':,:ad l ; '1 :r, ') ts in v.r io a', : of t-,e' \karld. 



Bard Jackson, Principal Engineer, described the activities of 12 Technical Assistance 
teams which have been sent to developing counLries at the request of AID missions. 

Elizabeth Graham, Assistant Training and Information Specialist, described the proposed
intensive training program, which if funded by AID, would be conducted at the University
of Minnesota by university faculty, NRFCA staff, and outside specialists. 

In a question and answer session the evaluation team learned that NRFECA has received 
many requests for service fromn AID missions. The requests have been sporddic and
initially were very general. Later requests have been more specific. Experience has 
shown that design of the technical assistance program proceeds best when a NVETCAA 
staff member visits he mission after a preliminary exchange of questions and answers. 
During that visit a program is developed for the Technical Assis .nce activity through
joint efforts of host-country nationals, AID, and NRECA. Activities have varied from 
country-wide ass(_-ssnents for hydro potential to tcchnical review of projects which are 
already under construction. The technical assistance team is briefed on the country
before they leave ashington, D.C. A draft report is prepa±rec and left with the mission 
when the team leaves. Missions are asked to share in funding by paying for internal 
travel whe-;ever possible. 

Conside rable time nust be spent by NPECA on follo,-tro',,gh to requests. Sometimes 
the reqjest i for sptecific i,formnation which can best be furnishied by a manufacturer. In 
those cm:ses VN'NC,:, re,;comrnends a source. Oftentimes the request is for a higher 
technoiogy t han the St- pro,;ram needs. 

The level of o:<pertise in developing countries varies greatly. ',RECAhas attempted to
forma late tie workshops to train trainers who will transfer technology once they return 
to their cottry. 

Partici'ants in the workshops are usually recommended by the missions and NRECA 
accepts those re onmenda tions. 

NR ECA ,voi ld like to expand their charge to con,ider plants greater than 1 MW because 
they ind it irwnnvenient not to consider larger plants in country assessments and 
prefeanbiiitv stofi' Capital fiuning for the larger proje,-:ts may also be more in line 
wit .I it r , if tho.t.i t ,r,:ional fu.'n i. a;1encies. 

Pieo,-cts are in,;r way in P:ra'na and in I'L.-,. It will 5e 2 to 2 1/2 years before a
 
proj.e t in P,:r' ison Ine.
 

Iimit,.-d a'i is a rr_,a prablem in :ost developing countrif-s. NP ECA has attempted to 
consider t,isin ;,,,c tin totaons by trying to choose tean members accustomed 
woring,in ,,_ pnr cvntries 

NP ", , '"i( 0i, -:jrii in te management of pover svstr -ns. fhis expurtise will 
he uYd as ms po, ible hWit urrent e-fferts in technical assistance have not included 

op in ,,ri,(t.''n ; s.. ', . ae 


ri', Pl ,:-.er f,' , trorn that ;ura-.tical training is best dor in th e host country. 

,1, t-C d,1!.a i::.-t.r,e tvirrs Wive encuntered !'v ro project, that ha''e failed in 
da.
Domai', and Pvan They have atte p ted to find out wby thoe projects ;ave failed. 

It ,'idifficult to idlntify p,",t,:iai load but T c .;,, al Assistance team s alw,,s Ittempt to 
do to. 
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On May 3, 1982, Dr. David Zoellner was asked to meet with the evaluation team to 

answer any questions. This section is a summary of Dr. Zoellner's comments. 

1. Developing Country Experience 

One reason NRECA was selected by AID vas its long experience in rural electrification 
projects with AID. Its member systems' resources were available for SDH in training, 
management, and technical assistance. Therefore, NRECA could apply its expertise in 
managing the program and building up its experience in SDH in LDCs. 

So far there hasn't been much opportunity for NRECA to utilize its expertise in 
management systems and productive end-use planning and they have been hesitant to 
push on this. Therefore, NRECA's real strength has not had an opportunity to come into 
full play on the project. However, NRECA is beginning to integrate site-specific 
expertise with management experience. 

2. Personnel Requirements 

NRECA recognizes staff need for a person with strong civil engineering background in 
SDH, e.g. on site design, They are weak in this area now. There is a problem in 
recruiting good people with uncertain future funding. The same holds true for recruiting 
a hydrologist. 

NRECA wants to replace Dan Boyle with a civil engineer and would like to hire someone 
who could combine knowledge of agricultural engineering with hydrologic et'perienco.
The NRECA talent bank is good and continuing to grow. Alan Jacobs feels NRECA staff 
should all be engineers who can serve on teams, not be simply managers. NRECA feels 
the primary task of NRECA is management of experts teams. NRECA doesn't want to 
try competing with engineering firms by placing high', paid technical experts on staff. 

3. Micro-Hydro Projects 

NRECA should look at the potential of larger, (i.e. more than IMW installations) because 
many host countries feel that sites of 5 to 7 MW are more important with some grid­
connected and some off-grid. The problem of national energy supplies competes with 
srr-ll, isolated systems. Can SDH possibly displace kerosene and diesel consumption in 
rural locations? Small systems can feed the grid and some larger systems may not be 
grid connected. Because of AID constraints, NRECA has not looked at many promising
sites. What is a good break-point? The answer may be to consider what the state utility 
or country itself feels is important. 

4. Additional Methodologies 

NRECA feels they need a good economic methodology geared to the unique nature of the 
work NRECA is doing ir, SDH. The methodology on centralized vs. decentralized 
management of small hydro needs to be revised and expanded. 

Review of methodology reports is sought from AID staff and outside groups. Tudor 
Engineering did a review of the country assessments and prefeasibility studies 
methodologies. N.RECA plans to update and review the methodologies on an annual 
basis. NRECA is not satisfied with the present economics and management 
methodologies. 
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5. Budget for NRECA 

With an increased budget, NRECA would not necessarily serve more countries, but would 
be in a position to provide more in-depth assistance, requesting co-funding by missions 
wherever possible. NRECA would like to explore other sources of funding, e.g. from AID 
missions or other donors such as multinational donor agencies. For example, NRECA 
could respond to RFP's in Business Commerce Daily. 

6. Expanded Sources of Talent 

NRECA has not sought technical help from other agencies but is using two TVA senior 
staff members on the SDH team going to Sudan this week. NRECA feels strongly it 
should stay with site development projects to their completion instead of being limited to 
preliminary stages and paper production. 

7. Relationship with Host Country Counterparts 

NRECA attempts to use counterpart organizations in host countries to aid in conducting
site assessments whenever possible. Local people know sources of data and have valuable 
knowledge on subjects such as sources of water. 

8. Costing SDH Projects 

Cost per kilowatt of constructed small hydro plants is difficult to generalize since the 
situation varies so much from site to site and from country to country. Evaluation teams 
have found ranges from $1,000/kW, which is very low, to $3,000-$,000/k\V, including
civil works costs which can vary considerably according to amount of local voluntary
labor. The challenge is to develop power plants which offer an acceptable balance 
between cost and system reliability. 

9. Issue of Minimum Head 

Heads less than 12 feet are generally not considered feasible. Even 20 feet is small and 
results in large equipment and high cost. 

10. Planning Workshops 

Dr. Zoellner explained that AID regional bureaus and missions decided to try workshops
in their regions based on the success of the initial Quito workshop. The second and third 
workshops evolved from demand. 

11. NRECATalentL:t 

Member systems, staff recommendations, and requests at annual and regional meetings
of NRECA have been used to ide. tify talent. Letters have been sent to potential sources 
and AID has referred people to NRECA. NRECA has not alvertised in trade journals.
Skills sought have included technical, language competence, LDC experience, AID 
background. Shortages in talent exist for end-use planners, management experts, and 
energy economists. NRECA's International Programs Division has a talent bank which 
can be tapped for SDH. 
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VI. Interviews with AID Staff 

The following interviews were conducted on May 3 in AID offices in Rosslyn: 

I. Mark Ward, Africa Buresv 

Mr. Ward fell that in general the NRECA SDH Program was effective and well 
received. More emphasis should be placed on training and social services. It may be well 
to expand efforts to plants larger than I MW because larger plants presumably produce
jobs and income. Workshops should concentrate on proven technology. 

2. Carolyn Coleman, Near East Bureau 

The experience with the NRECA team in Morocco had been good. Some criticism of this 
team's activities had been received. A change in scope of work caused some problems.
However, the team's recommendations were being followed and the r ogram was going
ahead. She felt that the Florida training program was not emphasizing hydro nearly
enough. soFurther intensive training is needed. The Near East subsidizes fossil fuels 
highly that hydro developments have an artifically high cost. A definite emphasis should 

Science and Technology 

be directed toward decision-makers in the developing countries to establish SDH 
programs with national support. 

3. Tom Robinson, Latin American and Caribbean Bureau, and Tom O'Keefe, Bureau for 

Community-sized micro hydro projects need to be able to pay at least operation andmaintenance expenses or the project will fail. Dominica has had physical problems with 
landslides and floods damaging plants. Although power for light bulbs is certainlydesirable, each project should also provide enough power for some l!ght cottage industry 
in order to generate some economic growth. A small project can be a real savior to an
economically stressed region. An education program Is needed in the regions to help the 
people and the country leadership develop some understanding of how much they can
accomplish with a given amount of power. Community involvement is very important.
AID has been in the business of helping the poor and it is vital to sell a developing
country on the importance of carrying out a SDH program for potential improvement of 
regional economies. 

4. Steve Klein, Policy Planning 

Mr. Klein felt that the upper level of size of hydro plants to be considered was very
important. Small hydro is a very much overlooked resource. He felt that NRECA had
clearly been asked to develop an expertise in economic analysis and social science but
had not done so yet and this expertise is very important In project analysis. The end use 
of the power is very important. The availability of electricity in a community will not
necessarily, in itself, lead to economic developments. The economic benefits to the 
community must be considered before developing the hydropower resource. 

5. Jack Fritz, National Academy of Science, Formerly with AID Energy Office 

Mr. Fritz had been AID's manager for the SDH program with NRECA. He felt that in
general NRECA had done a commendable job but that improvements were needed. The 
workshops have been the best efforts probably because the target countries have had a
hand in determining the programs. The Methodology reports need definite
inprovement. The one on hydrology and the one on Social Evaluation are reasonably 
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good but the others are inwch too gen.rtal for tMt practical use intended. Hv fONI that th.­
country assessments have :lso been of variable qualitv with the ones for Peru, Tgo ard 
Dominica being reasan, tIv ',ood. lie felt that NIR ECA has spent more tan ,nough Ainds 
posturing t hee si ves to oprate alone, but such was spucified in the scope of the 
cooperative ,:,r,.e nnt. ;e lack of experience in hydro design, l and assessment 
has hurt ..IP-C A-. fforts. IHe wnjld rec', n nend inore :nphasis on developing 
%ethodiogy reports an(d wore p'er review of the corr,_pltd re prts. lie recornareended 
that NRtAP, possibly o,> rate with an engineering company to provide the needed 
technical exper tise. 
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VII. Evalua ions fron AID Missions and U.S. Workshop Participants 

1. -\ID Mission Eva iations of 'NZECA Technical Assistance Teams 

Cables with dt il d ,in<stions were sent t, eleven A.I.F). Missions which used NRECA 
technical a';sI ~inie ,ring the initial two ye-irs of he ccop,,rative agreenent and 
substantial rsu:, so' , r ceived froin nicne countries. 

In nearly all co intries, dissions and host countries governments felt the tea ns had been 
carefully seWo.ted and %woewell qualified, fulfilled the scope of work and that the 
NtIMCA stuoies Aacre proJ-'ssional and well-received. 'lost felt the teams were 
r:sponsive to Vi ssion guidance and providud useful advice in deve!oping small 
\,,aterpower -ahilit es. It was felt that teams were vensitive to LDC dve,e!o nent 
realities. A nur'r her of li ssions tated they intended to cake further rise of N!'FC-A. 

So V.nssions indi .k(atedthat lack of langrage .:ornpetence and specific e.. ,"ence in 
d.velopirg (ountries mrade tearn corntrU)Lions less ,ffectiye. Zaire reported NEC A 
contract pew:nr,,, while 'I Pified in their cplinos, loc:ked ivi;,c experirwe for the 
assignment. Trhe .I W. ion in 'Moron o objr:ted the p rfor of a contractto .ince 
tean :nuber on gFr.n of poor preparation, r-o Ia 'rae connetea, lack: of rccas-ary
field e-'iocn t, .nd faiure to ptovide a draft r,_.or '-)-fore the en c t The 
.lission said te rnprt 'vssub-mitted five months -ftcr *he tearn eft. The P,:gladsh 
Vission felt tH; tv o-cek nod for the atrn in country was too short and conpl-:ined
the team did not ':,ide s tsfa:tory economnic cost-honefit analysis. The %lission said 
its recalclon 0 'nit/cost ratios producedL of " by the team had resulted in 
substan tiallv r,O'., ; 0 4 r:.os. 

-. V js..n tfs aR !gioral W.orkshops 

Missions ',.re rb';ysted hy c_:hle to assess the value of the workshops organized by
1N EC.A in Latin Arrerica, -sian and West Africa. They also asked to query ha'were 
country hydrop:wer sp ecialists from their countries who participated. Cable replies 
were received from 22 V.issi 2nlS. 

Qu"ito, Au,711st 19rj 

The reaction was pcrall very positive. Participants said the workshop experience was 
directly applicnabl to work in rural areas, '.van conducted on a high technical level and, in 
some ca ses, resulted in initiation of new proicts. Some participants :aid the workshop
helped to advance their careers, helped establish continuing contacts with prof,_sizmals
in other countries and helped to ad vance Iheir understanding of the notential of small 
hvdropower for their cointrv. Indi vi du al terhnical papers a-er Ml r__ardd and 
p iblished workshop proceedin ,s ave proved very ,;sehr.l in provnding ,a.: for f.it ire use. 

9c m e .in ,tt,. <.e( fai t : ern , , ,o ! io : Lii i, ",%.,r : .,h r:,: n hr r h,, riusi, 
" ith too little focus upon projnut ir ., lttion tJ utilize the -n. s ,nicdeveH>'d. 
...'d a field tro '.ciid hav'e cn' "1 ,r 0 - . Ono ft t-i' pn rtt tnded to be 

-
" )rmnin c" t,.r, ,,r , s ' l to t.rlJn ,-Ari,- .rt:.i '::rAtiri "ants . nother 

r,,::ir,,r ~lJ,'i~ ~h1 d 'r f aI: r r rr .t'r Or, si as irriatin. 
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Bangkjol, 1n1981 

Missions and participants agreed the meeting afforded a valuable opportunity to
exchange experiences, discuss problems in small hydropower and to provide insights into 
the potential of small hydro. Some pointed out that the wor':shop provided an 
opportunity for direct contact with suppliers of hydropower equipnent and offered a 
useful overview of hydropower devclopment throughout Asia. An Indonesian noted that 
the meeting pointed up the coMolexities of designing and implementing small hydropower 
projects. 

Some %lissions felt the quality of presentations could have been better, that logistics
suffered from lack of effective p'anning, and that discussions onithe relative benefit of 
capital-intensive and labor-intensive methods of hydropower project development were
lacking. Some indicated that important issues such as investment criteria, kilowatt-to­
dollar cost comparisons arid social and economic acceptance problerns in rural areas 
should have been discissed. Others felt field visits should have been included, that 
copies of design data used in presentations should have been circulated, and that 
strategies for Ion -term planning and integrated rural development, including year-round 
power supplies, should have been covered. One Mi son said there shuld have been more
discussions of A.I.D. pr,,ject-related concerns and more attention to economic and 
organizational considerations. One recommended inrproved coordination bet.veen 
lectures to avoid repetition. Another felt the presentations should have been at a higher 
technical level. 

fidjan, M\arch 1982 

Missions and participants were overwhelmingly positive in their praise of the workshop.
There was consensus that it was wvell planned and organized, timely, provided much 
useful information, afforded constructive interaction \vith other professionals, and had 
De.erated interest in developing small hydropower in several African countries. At least 
tvo prtic....n. reported, 
 the .or:shop led to assignments of greater responsibility for 
them. There was particular znthusiasm for the case study, which involved teams of 
particin~nts, visiting an actuai smiiall hydro site and preparing design recommendations for
 
:nstaillaticns 
of varvn sizes. 

.,neg,reIervat'ions e'<rssc .cre that more ti;ne was need for disctssion, too much 
as or,,senteid in too short a time, and that there ws no cpportunity to talk vith U.S. 
?i,-,ent s'.zpniirs. One participant t,_!t more time vashe 'vorkshop was too short, one had needed for s te visits and thatwan ted more bacl-nround on construction methods 
rnd costing, and another colleacgue felt the .vork,:shop was not an appropriate venue to

siz
c~ab, eq.'pmnent.
 

i. v*c.:nent of ',.or'soops by U.S. Panel lembers 

specialistsLet tens 'ere 4,lt to r ei)(,rof V ).S who participated in one or more 
worshos, 
 .r ir,,ls or peak:ers presenting papers. Fi>_, replies were 
re ei. d i , iir., >er~',.n (ro ford, President of Htdrocornp; P;,' E. Holland,
lcd i stria- ',s~er, r.r :t TeI 1nrdogifndustrial Drvices;L. Area1). Miller,
'lan: r !ur , I i' - , rs,; ' .- !i o',,ood, Pre sident, !er'.'.cod :.lom-ts; and 

i.:hard 1. K'ir't.r, V,-, 0-2r<tons Latin .,eria, ,,VITA in an, \si-m arid the
P a: fic'. 

dil I t, ,- r
"".,- l or', ni.,ation and facilities were excellent arld t'-,.: 1,CA a s,,,erior job of or,;aiizi ng ,nd cuting the workshops. The qality of the 
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proceedings published for the Quito workshop was given high marks. It was felt that
developing country participation wvas very good, including participants active in planning,
building and operating small hydro sites. Resource persons invited were assessed as
excellent to outst-nding. It was felt that workshops fulfilled the need for promoting
cooperation and communication between decision-makers and engineers from countries 
of the region. There was much interest in U.S. technology. Small working groups wv.re 
thought effective in covering subject areas of specific interest. 

The resource specialists felt that future workshops should devote less time to social and 
political problems and mere to planning, financial and engineering topics. Greater
attention should be given to the details of how to build projects and avoid pitfalls,
requiring careful selection of resource persons. One specialist felt the Bangkok workshop
"lacked depth in technical resource persons despite the presence of some outstanding 
specialists." Otherz felt there should be more participation by resource persons andspeakers fro:n developing countries. Another felt there should be better representation
of 1_.S. technology, including those vho ,,ere more representative of U.S. consulting
er,iner firiis and the bdropo,.er machinery in distrv. One noted that copies of papers
%ere not available prior to or during the conference. There was a recommendation that 

iojies of N 1' CA snall hvdro studies should be distributed at the vorlkshops and thatN bA','s resources be described in order that countries couldtha e (I6-,e it ore"L, -u tre make uise of them. It was 
si ,;nested that it inight e nore effective to allocate funds for pilot projects that would 
serve as orkin_ exam )l,es of small hydro projects for future development. 
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VIII. Conclusions 

The following conclusions were developed after having considered the material presented 
to the evaluation committee, the presentations by NRECA/SDH staff, discussions with 
AID staff, and a period of questioning with Dr. David :oellner, Program Manager for 
SDH. In forming the conclusions the committee attempted to consider the Objectives of 
the EvW!jation as prepared by 'Xijiiam Eilers, the Enervy Assistance Policy- of AID, and 
the scope and objectives of the cooperative agreement between AID and NIZ:CA. 

The list of conclusions follows the order in which Problems and Issues to be Addressed by 

the Team are presented ir,the Statement of Work given to the Committee. 

A. Appropriateness 

1. 	 The overall program developed by NRECA is good and is meeting a need. 

2. 	 The thrust of NP E(,A's program is well directed at present. 

3. 	 T"he workshops have been highly successful, extremely well received by 
missions and participants alike and have evolved from a symposium to a true 
workshop.
 

4. 	 Some of the presentations in the workshops have been overly broad and 
others have been overly technical. 

5. 	 There appears to be a need for same applied research relative to SDH 
systems although specific areas have not been defined. NRECA could 
identify specific rweds for research. 

B. Effectiveness of T-chnica ,,;ist.rce 

1. 	 Responses of misions and evaluationsmlFD submitted by forner pai ticipants 
give st o~gi nicat-on that the Technical Assistance Teamns have been 
effective. The fact tiat 12 of the cotuntries visited by NPECA teams have 
continuingj [r; rarns TI:Iv a!so 1)e a real credit to the program. Some 
countries h-id alr-?idv he, in Si1- proepraifns and NP PCA teams have 
furthered th,_Ir of forts. 

2. 	 It is to oarlv to ovali eeffn-:ctivoneess at this time; true effectiveness of 
the efforts m v not behbvious for years. 

C. NRECA Team Perforrmince 

I. 	 Al thot'mh 'P ,\A s a',.,rnbled a list of more thai. 100 resumes for their 
' :, a, assistanceSDtH t ! -mt , its )tobvious th-.at techniral teams have the 

nececss r !,,l\ilmpetence. is for NPFCA to rank andt I (r It d iffictilt 
lcisi y n,,.r . , for the talent bank vith no one on the N!PPCA staff 
h,-:vk,,,d iIce.i ,.'m .:D 

2. 	 Te..mrs ,i:,r , e- n assembled pro-aptly and for the newst p.irt have 
harrijld thor a',<pnmiets efficiently and prepared reports in a timely 

am aler. 
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3. 	 Reports have been generally good. However, inclusion of more general
information on climate, hydrology, energy utilization and site characteristics 
would be very desirable. Photographs of sites are also very desirable and 
should be included in all reports. Reports lack, to some degree,
considerations that would be rnade by a person With experielce in hydro 
plant design. 

4. 	 Teams have not always been outfitted with rudimentary hut necessary 
equipment such as altimeters, tapes, clinometers, cameras, and perhaps 
portable velocity meters. 

D. Effectiveness of 'Norkshops 

1. 	 The worhshops seen to have been effective in helping developing countries 
to form prograins and in training participants. 

2. 	 Workshops have lacked adequate participation by U.S. manufacturers and 
consulting firms. 

3. 	 Field trips and case studies addcd significantly to the effectiveness of 
workshops. 

E. Development of Resource Materials 

1. 	 The rnethodologies prepared have been the weakest part of NRECA's 
efforts. In general the rnethodoiogy reports are so general as to be almost 
useless for a se,,cfic site. NotaL; exceptions are H,drologic Estimates for
Small IIydroelectric Proj(cts ard the special stUdy "Evaluating 

Electrification Experience: A GIuide to " ;ocial Eva! ation of Sinall 
Hydro,-lectric _'nits in Less Developed ,.;ffl s." In p,irticular th'e latter 
publication prov;des .1 formiat, :attr- a I C . t' dv ean ), '.xhich is 
highly desirahle in this type of public:.: on. 

2. 	 The report "tnvirnr;e:a 'det>,cloes for nI'. ;!ro-er Plants' is 
riot aLpli: -le to ,mall hvr,<wer plants .nd cl;r not provide a 
methodolo,;y. It lists mal-iny invironr;,,_,nt,,l e,i.i rrns .v ich li ,e Issociated 
with lirge da !l it n ver vithll ' dlivro niants, et of which ,vould 
never 	 i:volve -,ev n a sr all d1crn. It wold ap 'ear thit the contractor had 
never p re parI in Uavi rar n .ta! I I-, pct An ,l vsis and may very well never 
have se(en a ,rnall hydro p!,int. 

F. Magnitude of Potenti a! Ic ver ,itvs 

I. 	 Fwg!er n'id ro K areI well developed for sites with potential above 
I \W' ,rd ,, (',, k) ',,. KO e y tlhe 1'.S. Department of Energy a nd the 
I!.S. A.,rmv (,-, ; 1fa' ers 'ovnr the en(n ring for such sites. In 
addition th'-ri ,jr <',, 	 pri'v te- ,inorr g fir'n-, \,:,Ich areavAi!lhl' t) ,a~ 	 ,'' , f- I i;,f, :}.,., . , ryr .:t,, ' greg te+<,,:ie" : rtlelnt 

2. 	 Tec nnid il ,t l for all s ,. ',, ,ro ,:d: :',s of 1,.c t:,d s aid 
rniterio~s is "<otl, d. nlost f-\ist, hit can effectivly 5 e ,''elcaed by 
NR ECA for ach site. 



G. Training 

1. 	 Except for the workshops developed by NRECA no other training efforts 
have been coiducteJ. 

2. 	 Current funding ( ,"OO,000/year) will not allow for additional training 
programs. 

3. 	 Training programs would be valuable, particularly where they can emphasize
the innovative aspects of engineering for small hydro systems such as those 
that have been utilized in Pakistan. 

4. 	 A timely proposal for a training program has been developed by NRECA. 
However, 'a training program conLducted entirely in the U.S., such as that 
proposed, might slight the development of lesser technology. 

H. Funding 

Funding has generally been adequate but will not allow fur an intensive training program. 

I. Project le:;ign and \Le(sjures of Performance 

The Project Pa,.-r (PP) is vaije -tbout the type and numnber of accornplshrnents which 
AID hop;ed toirhi,' er this project. Th.- Ccoperative Agreement has : slightly more 
detailed d,;cription of t*'.c tyF.s of ,c-ctivities to be undertaken, but (except for 
suggesting tht. cit Ieast one "Site Selection and Project Design" take place in each of 
AlM G-(,r-ipic rel-ions) it is as vague as tIe PP in quantifying the outputs and 
acco plishren ts. 
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IX. Recommendations 

A. Staff 

1. 	 NRECA should hire a person with hydri, experience to review reports, review 
technical methodologies, interview and recommend consultants, as aswell 
participate on Technical Assistance teams. 

2. 	 NRECA should include staff with experience in economic analysis and social 
sciences. 

3. 	 The si7 , of the NRECA staff is adequate for the current program. 

B. Workshor-, 

1. 	 Workshops should be continued and should include field trips and practical 
case studies to make them truly a workshop as opposed to a symposium. 

2. 	 Workshops should include more participation by U.S. manufacturers and 
consul tints. 

C. Methodology Reports 

l. 	 Methodologies should be more specific in context, include examples, and a 
format which, when completed, will insure that all required information has 
been addressed. 

2. 	 Reports should be specifically devoted to practicl applications for SDH 
plants. 

3. 	 Reports should be much more thoroughly reviewed by persons with 
experience and expertise in the field. 

4. 	 More cire sholild be taken in selecting individuals or firms to prepare
methodolo ies. 

D. Technical Ass,tawe 

1. 	 The types of ascistance provided have been good, but the thrust should now 
emphasize improvernent in ijality. Peports should include more detailed 
site information. 

2. Team n Lr, ,,hoiId be ojtf tted with basic tools such as hand level,
altimetr, tape, clinomneter, ca fnera, and perhaps a vlocity meter. 

E. Size of Sites
 

1. 	 NRECtA should cr ntinte to onrphasize their thrust toward sites less than 
I % '\, in size. Itowever, country asse.,sments aInd pr,-f,sibi tvlistu,dies
 
sholJd 	Identify larger sites when they could be pc-rt of the total pote ntial. 
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F. Budget 

1. 	 NRECA should be allowed to use alternate funds to help finance wo:kshops 
or in-country travel related to SDH tasks. 

G. Incorporating Federal Assistance and Industry 

1. 	 NRECA should continue to manage the SDH program but should attempt to 
utilize assistance from other U.S. entities such as the USBR, U.S. Army
Corps of Engineers, TVA, and private firms with proven expertise. 

H. General 

1. 	 NRECA should consider centralized as well as decentralized sites where 
generation of power would still meet the objectives, or benefit the target 
groups of AID. 

2. 	 NRECA should devote part of their program toward education of decision­
makers in developing countries to gain national political and financial 
support for SDH programs. 

3. 	 A detailed independent evaluation of the SDH program should be made at the
end of the 4th year to determine if the program is meeting its goals, what 
aspects of the program have been effective in developing on-going SDH 
programs, and whether central funding by AID should be continued. 

4. 	 NRECA should not engage in research activities but should be encouraged to 
make recommenuations for research. 

5. 	 Acknoledgment of AID sponsorship should be included in all proceedings
and reports. 

6. 	 AID should thoroughly review the SDH project design to clearly identify 
scope and objectives and to develop quantifiable measures of achievements. 
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APPENDIX I 

Statement of Work Given to the Evaluation Team 
by AID 



CEVA. 14ONO SMAL L DECE NT .. CD HYP.:, PR 

PRCECT N:O. 9-5-5715 

STATEMENT OF WORK
 

Background
 

Small hydropower is a well-established zerhnology an,, among the most promisino
 
renewable energy :echnologies for developing countries. A.I.D. signed a 
cooperative agreerment with the National Rural Electric Cooperative Association 
on May I, 1980 ap;roved a five-year, life of project ccst of $4.5 million, 
$1.5 million was authorized for obligation to the pr-jecz for the initial two 
years. A total of $2.224 million has beer, funded tc .- CA for conLinuation of 
the program throuzh July 31, 1982. 

The stance purpose of this program is to strengthen :he technical capacity of 
N .CA in -he skills related to the iden.fication of h.'dropower projects, 
generally of one reoawatt or less, with soecial atte.,t'on to hydropower 
facilities up to ;00 kilowatts. The intent was to rke available to A.I.D. 
missi ors and deveoping country governments hydropo . r specialists, energy 

ecoromists, engineers and social scientists for projec- identification, site 
selection, resou,'-,:s surveys, project deslcn, deman- forecasts, investment and 
operating cost es-imates, and analysis of ezonomic, so-ial and tethuical 
factors relevant -c small hydropower systems. Associated with these activi­
ties were to be wcri'shops, case studies, and limited t-a"nin. There was an 
acreement with the A.I.D. Regional Bureaus that responib.ility for introducing 
and financing hycropower pilot projects, demonstrations or adaptation tests of 
the technology in developing countries woula rest wi- these bureaus, the 
field mission anc developing countries themselves.
 

A,, "internal manac-mcnt review, which inclue repre.-cf- A.1 D. four 
ceogra-,h4c bureauc, was conducted cn July 2i , 19 1 a- K.- he general 
con:clusion of hiS: review was that NRECA's activity a_-provnc very useful. 
There was e,,hus _sm for continuation of T-h rojec-. authorization :f 
the prcject re:u_es a mid-course evalua-icn to cover the initial 18-24 months 

,
cf operat:on as I I% funding.a prerequisite tC obliGatiCn of FY


Objective of th_ _-vai uati n 

To appraiC, hoe ell the project is meezlnc it t t purpose and is thereby 
assistinc 1evelIc n countries in cffots to identify cndevelop decentral­
ized waterower.rsources as alternatives to imported -"Cssi I fuels, contribu:e 
to a increase in ind-ieous e,,_ro supp and extnr, electricnar'07u1 =-s, 
power to r areas. 



,,,C,.L,,. A~tD !SSUE: . TO :. "A..-.......:.";D .:YTH TAinl T EA 

Prcblems and Issues 

1. A::rovria:eness of oroject activities tc the project purpose. Does 
t..e c'.rrenq; mix o technhcaT assistance to nost countries and missTons, in t..e 
fc.m of resource assessments, pre-feasibility and feasibility studies, prepa­
ration of PIDs, detail and review of equipment specifications, workshops, 
preparation of methodologies and case studies constitute the optimum means of 
achieving the project purpose? Should additional activities such as research 
and r of participantseonsderec? Whch of e above e'ements 
should be reduced or el imit--. 

2. Effectiveness of technical assistance. How does the quality of
 
surveys, resource assessments, feasibility studies and other technical
 
assistance compare with comparable studies prepared by other consultants and
 
organizations such as UN teams and private consultant firms? If studies have
 
not led to action by host countries cr missions, it is because NRECA studies
 
have been inadequate?
 

3.. NRECA team performance. Have NRECA reports adhered to the scope of 
wcrk, been completed in accordance with established timetables, and reviewed 
satisFactorily by the team with host government officials and missions? Was 
selection and quality of team members appropriate? Was sufficient time allowed 
t. perfcr-m assigned tasks properly? Were report recommendations presented
clearly? Were they realistic? 

4. Effectiveness of Workshop. Three major regional workshops have been
 
ccnducteo Dy NRECA: Quito, Ecuaaor, August, 1980; Bangkok, Thailand, June,

1981; and Abidjan, Ivory Coast, March, 1982. Have these meetings been
 
effective in advancing the project purpose? Was selection of participants

appropriate? Was the subject matter covered well-suited to LDC needs? What
 
were the most effective components of workshops, e.g. case studies involving
 
team participation, lectures, field trips? Did workshops led to projects in
 
participating countries?
 

5. Development of Resource Materials. NRECA has prepared documents it 
believes are important to backstop fieia efforts: methodologies for national
 
surveys, prefeasibility assessments, hydrological analyses, environmental
 
appraisals, inventories of U.S. and LDC turbine manufacturers, data on equip­
ment cost and performance, special studies on subjects such as finance of
 
decentralized hydropower, and development of a state-of-the-art micro­
h.'dropower source book for design and operation of civil works facilities,
 
equipment selection and site layout, and system management. Are these
 
resource mat.rials important to furthe;" the decentralized hydropower program? 
Are the materials prepared of high o'allty? How useful have these been in 
supporting 14RECA and LDC studies? 

6. Macnitude of Sites. The initial focus cf the program was tc be upor.

irstalla:.ons in :ne iOU k7 range, with a maxim-m not to exceed I Mi. As the
 
program developed, it became clear some LDCs and AID missions wished to include
 
s4:es up to 10 M'' or higher. S&T/Y in recent r.orths, has indicated that
 



,-CA shc'.*
... direct its efforts mcre to :es ,.-:romise t: signif:ar:y
 
oun.ry s total enery suppy, plac .,: I ss e- -a-s upcn i:ro­

hysro. ,-,lopment of smaller, isolate. 
.ites I e cos:l, even if t'eyserve a PrzIation in remote v'ill-_es, -c.ern,:m o.:posts, s-.all fars, and
 
ccztage in-.iLstries. !s it fea.ible to h::,
deve -p,-icrc--y,-opcwer an: fccus
 
upon larger-scale decentralized w!:erpcwe- sites­

7. Training. The cooperative agree,-ent makes referer:e to training

activiti'es i'nicn may be designed and ccn'.jcted by N'.ECA. 
 Training ir,sn-all

hydropower is included as a one to two-week unit.tithin 
the 15-week program of

training in alternative energy technologfes supc-ted by ..I.D. at the Univer­
sity of Florida, Gainesville. Is more cc-mprehen.s-ve, in-d-p:h training needed

for developing country personnel? What 1evel cf individuals need training of
 
this kind? Should 1RECA establish its o , LDC tr-ir"ing it use an

established program, such as the intensive, one-week summer czurse for

engineers the St. Antnony's Falls Hydraulic Labortory at the University of
 
Minnesota? What currfculum indecentralized wate-pcwer wial test serve LDC
 
interests?
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APPENDIX 3
 

NRECA Summ~aries of Country Reports Resulting from
 
Technical Assistance Team Activities
 



In April, 1981, NRECA/SDH sent a three-man team to conduct a major,
country-wioce fetsibility survey of small hydropower potential of Togo. The team, 
including a- hydrologist, a small-hydro electrical engineer, and a socio-economist,selected a number of potentiai sites and evalu;ted them based on technical and economic 
criteria. The NR1CA.SDH principal engineer assisted In on-site tearn coordination and 
field eval uation. 

Tasks accomplsed by the team during tLe survey included: a. hydrological study
oi drainage basins b. identification of sites with appropriate hydrological and 
topographical >atLres; and, c- cornparison of sites based on potential capacity, annual 
energy produ,_-ton, proximity to grid and/or advantageous loads, soIa considerations, 
and problems in site development. 

Based oni th above, the team concluded that mini-hydropawer ,ill not play a
rrajor role in Togo's energy profile. Nonethrless, out of ten potential sites, two with 
a'or able conditions '.'e-re csen for detailed prefeasibilitv studies including preliminary

cost estimates and calc'lation of their internal economic rate of return. In addition to 
eot b for the documents used rnight be worth"' of further 

Requesting Cable Lome 5579 

Pesponse Cable State C42665 

ea m er - Walter Lr7,'grence 
Tobv Lan u 

- Paul Kirsren 

' orazii r 3 'eeksn Country 

:.,sion Cntct - chn Lundgren 

Evaluation Cable 

Follow-up None 



Zaire 

NRECA/SDH provided technical assistance to a group of individuals from the 
northwestern United States that raised money to install a small hydro unit in Nundu, 
-aire for a chur:h hospital. In addition, the staff located possible sources of additional 

funding for the project. 

In March, 19SI, NRECA sent two engineers to 'aire to assist the AID Mission in 
tivaluating several proposed small hydro projects. Their assessment was aided by the 
SDH princip.al engineer who assisted in coordination and field evaluation. The engineers
visited sites throughout the country, which were -enerally found to be feasible, and 
assessed the pcssibili ties for a national small hydro program. At the erd of the 
-s,ongnent, the team left a resort with the Mission outlining options available to AID for s hpoject. The options ranged 'rom 'inanclal assistance at selected 

sites to a ;,rsive, multi-donor progra-m involving institution building, training, and 
introducing productive uses of ee,_ctricity. 

n n CKinshasa 02263 dated March 3, 1981nequesting Cable
 

respcnse Cable - State 031340 

........- rs - JosepIh howe
 

" -ion in Country 4 weeks 
',issionContact Mr. Lee Eraddock
 

Product Project Reco7mendation Report 

Evaluation Letter of 10/7/81
 

rol U'?--- Project Paz:er 

http:princip.al


Rwanda 

In November, 19SI, a two-man team, including the SDH Program's principal
engineer, travelled to Rwanda to conduct a detailed study on one micro-hydro site at 
Kaviri Falls and i;-itial assessment of nine undeveloped sites. This work wa's performed 
through the AID Mission for Rwanda's Center for Energy Research. 

Requesting Cable Kigali 02927 

Pes-'onse Cable - State 298664 

Team er -
-

Bard Jackson 
John Topik 

Duration in Country - 3 weeks 

,ission Contact Gene Chiavaroli 

Product - reiimirar, Encineering 

7"'c' 

-o' o'-u 

Cable 

-

0t, Z S 

r -c s; 

Ene 

: rer,.,lv.aion 



Peru 

In July, I9SO, .NREC.,\/S1" sent a team of Sp-nis-stx aking specialists to Lima,Peru to assist the AID Mission in formua:ing thir project paper for a progra-n in
small-scale h'dropower ievelonent. The program was dusignd to promote rural and
regional social , nd econo:nic develo:nent through rasonably-priced hvdro-generated

electrical cl gy anId to .P-v'ido.
t(chnjcal] aSiStace to the mini-hydro program within
 
the 2dinij try of iT;..,'- , '
 

The N i(,/SDI ( a on s :ed of an economist, a social scienist, an engineer,

and t'..o unviror-n 
 ta.1 ,j>- ,I- - . Their task was to develop the following sections of 

,.rr rojct , -s; prefeasibility

net - H. econ c , e. utional araly'siq f. social analysis; and,
 
the a pojct i b. methodology; c. feasibility

r n;i in'. 

g. en .ro:nuf,: jc, . i.. In t oion, the team , rrvise ofsu.d preparation
fs .. i o ts VLCTRQP,,., 
electric . r " po 'r d.','elon, 

. .,,o that the Peruvian national 

, . W : ." . "' '...:l .\' . 5 ,:,PeU. Eased ofl the ,ndonnriation
pro''idJ by the t -ram, .'proj t v- .-p-rov. for ' . Th p,-oject proposed
to .end ",oGcv'::;, n.. "ru USAn to fsti civil works, 

irw :a' in;.sthe to !,0 0 :, r, e. in a .Sart of US~I viilion 'as 
Or i t* -R;t. ddfo .11VIton,rr -, \. '':Cs, anda 1 aai prcra for productive
 

z.. of & ' ric-,ity.
 

,'.equesting Cable Lima 4393 

perse Cable 

T ,0 7,,ers -
-
-

-

Donal C" ary 

Cora Shaw
Willv r &res 

Glen C~da 
Frank Zairo a 

Duration in Country - 5 weeks 

Product - Project Paper 

valuLation Cable - Lia 7597 

Follow-up 



Panama 

In November, 19S0, the SDH Program's principal engineer traveled to Panama to 
review the starus of two micro-hydro de,;-,nstration sites. He provided technical advice 
on the electrical distribution design, project schedule, and piogram management. 

Requesting Cable 

Resporie Cable 

ea - ers 

N/A-Request from Lynn Sheldon to Jack Fritz 

Bard Jackson 

Duration in Country 

rrodu~t 

tvaluation Cable 

Folo'1-up 

-

-

-

-

1 week 

Trip Report 

None 

U.S. Tour 

- Two microhydro installations 



Thai] and 

The AID Mission in :ang-ok recuested NRECA/SDH *echnical ._s,sance for 
prefeasibility ir, ,estiga:ions of potential small hydro sites throughout Thailand. There 
were 25 sites identified 'or consideration. 

The 25 sites were ch.rcteried according to physical characteristics and 
poterntial dO21 and r- thls six wVere for prefeasibilitys-ucluce. rm rankin, sltes chosen 
studies accordinn10 the following crjteria. a. priority of area c veloinent; b. potential
for product:Le s- c. r-placem ent of cxisting diesel-generating sets; d. lack of pote-ntial 

grid ..,e-r .on; e. favorable benefit to cost ratios; and, f. potential for cc-financing. 
Thke N.ECA/SY-i mmbers of the team includeJ a snall hvdro engineer and an 

institUti..o-al :advisor 'wV'ho ronaves one of NREC."'s member rural celctric systems. The 
ta cprfeasibility stuieson the sx sitcs selected. The studies were 
conducted in such a manner th.t they could be incorporated in the Mission's project paDer
and be propos,-d for fina:ncing through AID. 

t-e services an ..- ani-l nneer whose 
duties incid-. ,.'Ko-_n fnineersthe E nergyinistration 

So prCvided of electro m r 
with :rom N..t-.onal and 

hen t1hol(crn .. , a-cDroc~r' :eecuioment. Of clar concern ,,as the selection of 
appronriale -n""°rs (m.ec,,an,,ca or electrcnic) and deermning the Dotential for their 

mnfaCtr in Ti!nd. 

R'equesting Cable 

- - JI, .. 

- Cha-:"es Lusk 
- Everett Hoskings 

Duration in Country - 3 weeks 

'ision Contact - Rod IcDonald 

Product - G ern,or Se ecti on Report 

,al uation Cable - None 

Fol1cw-up - Project Paper 



IanF.!ades h
 

At the recquest of the AID Mission in Dacca, NRECA/SD!i sent a two-mra n team,including a h'drologist arid a small hydro engineer, to FAnglcdesh in October, 19SI. Theteam a ,svssed the potentiadl foi small hydro in Bangladesh and look<ed at particularappiicatio.s of low-head installations during a three week stay. The team visited fourareas where small, low-head hydroelectric projects are feasible and should he pursued,recommended rx sites for prefeasibility studies, and conductir- a rr ro, ihv study on 
one barrage. 

Requesting cable - Dacca 3924
 

Res;.n.e cable - State 01219
 

ea-ers - John ToDik
 
- AI "ercer
 

Duration in Country - 6 weeks 

Mission Contact Dennis Zvinakis 

Product - Country Survey Report 

Evaluation Cable -

Foll.;-up 
 - Conduct recon.;ended stiJdies 



Dominica 

In September, 19Sl, at the reru,.jst of the AID Mission in Barbados, the SDH
Pro"ram's p"incipal en-ineer travll d to'Do;ninica to develop a scoF e of work for a 
small hydro team. The three,-man -eam, including a small hydro engineer, a civil
engineer, z.nd Lin eceno:nist, eva!luated the potential for small hydro development in
Domlr-ica durinS their rce-'veek stay in November. The team identified several
possibie sites and condicted o,.-site prefe.sibiliy studies to assess potential for 
proi rn' d ..... nt, ,..i rural 1ek,:ctrilication. 

Requesting Cab! e 

Response Cable -

Brid-etown 5357 

State 276619 

ear Members -
-
-

Walter Lawrence
Keith Cberg
Jeff Fo ts 

Duration in Country 

', sson 

rroduct 

Evaluation Cable 

-

3 weals 

?i"y' 

None 

t e r nlexnn 

nalysis 



D'Qminican Republic 

NRECA/SDH sent a team to the Dominican Republic for five weeks during June 
and July, 19S1 to assist the USAID Mission in preparing The small hydro component of its 
Energy Conservation and Resources Development Project. The team consisted of a small 
hydro engineer, an institutional advisor, and a socio-economic analyst. 

The small hydro component focused on consolidating and building existing
institutional capabilities in designing, constructing, and operating small hydroelectric 
plants in the Dominican Republic. The team developed a country-specific methodology 
to set priorities and select suitable candidate sites for AID funding as demonstration 
projects.
 

The team wrote a report providing the information necessary for AID funding for 
a project. The report included technical, economic, financial, social, environmental, and 
institutional analyses of the sub-project. In addition, it contained two site-selection 
studies conducted by professionals from the Dominican Republic using the nmethodology
developed by the team. 

The team found that small hydro is an extremely attractive option for the 
Dominican Republic now for both oil displacement and new capacity additions. There are 
approximately 40 potential sites identified in the Dominican Republic with the possibility
of many more as the Government begins to seriously consider the future role of small 
hydro in its overall energy picture. 

P eq esti Cable Santo Dominco 2651 

;esponse %Cae State 132303 

Team Members - Donal O'Leary 
- Cora Shaw 
- John Bouart 

Duration in Country - 5 weeks 

1,ission Contact - Allen Merrill 

Product - Pioject Paper -- Feasibility M1-ethodology 

Evaluation Cable - Santo Domingo 6108 

Follow-up - Training by VITA 



---

---- ------

Morocco 

In August, 1980, AID/RABAT requested the Immediate services of a small-scalehydro specialist to assist the Mission in reviewing the Moroccan country assessmentperformed by a large engineering firm. The Mission felt that the firm was orientedtoward large-scale civil works and needed to be gulded toward smaller-scale projects.Within a week, NRECA/SDH contracted the services of a mini-hydro specialist and flewhim to Morocco. : -..... .. 
•. , i , . . .. - a l i .. , , . . 

After two meetings with the engineering firm, AID engineers, and representativesof the Government of Morocco, the large, "Grand Coulee" types of civil works weredeleted from the project. Since the smaller structure Improved the economic feasibilityof the hydroelectric program, A/D/RABAT continued with the program. Three potential
sites were Identified for development and site data was collected. In November, NRECAsent an engineer to Moroc(.o to supervise a survey team which developed the site profiles
and preliminary layouts. 

In October, 1981, NRECA sent two small hydro engineers to work with localconsulting firms and representatives of the Office National de l'Electriclte and theCentre de Developpement des Energies Renouvelables in prospecting for sites in
Ouarzazath Province and to review any potential interference of a proposed small hydro
scheme at Argbalou-N-Kerdous with the existng irrigation system. 

Requesting Cable Rabat 7318
-

response Cable Telcon A. Jacobs - G. Bricker 

Te_m Metzters - Allen Inversin 
-
 Ken Grover 

Duration in Country - 2 weeks 

Mission Contact Mark Ward - Gary Bricker 

Product 
 Site Assessnents 

Evaluation Cable 

Follow-up 
 - Prel iminary Engineering 



L'ibe-ri a 

NRECA c.s requested to evaluate continued AID funding of a Peace Corp project
in upper Liberia. 

,equesting Cable Letter from Eilers 1/20/82 

'esponse Cable State 310670 

Member 

cra:'onIn Country 

-

-

-

Allen 4iversin 
Waitr Lv,rence 

1 week 

M,ission Contact 

Product 

7valua;icn Cable 
-

-

Site Evaluation (not completed 

None 
3/6) 

Fol 1 oi-up - None 



C&-ne Verde 

NRECA was requested *o conduct a country survey of SD potential in Cape
Verde. Since the potential was so small, this study was conducted in Washington and 

forwarded to the mission. 

r'equesting Cable Letter 6/ 8/81 

Response 

e.-.-

Cable 

-

Letter 7/,8/81 

ard JacKs )n 

Duation in Country 

Mission C.ontact 

Product 

Evaliation 

0 

Hugh Smith 

Country Survey Report 

None 


