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appropriate organizational base for the project's operations; and, (d)
 
that the contractor has provided a full complement of expatriate team was
 
found to be at full strength and appeared to be highly motivated.
 

4. The team fnd that the chief achievements to date have been (a) 

creation of well-trained, motivated, truly interdisciplinary Egyptian
 
water use research team which is field oriented and has excellent rapport
 
witi the farmers, and (b) establishment of the methodology of doing bona
 
fide agro-irriaation on the farmer's fields and with their cooperation.
 

5. The team noted that the ProJect Purpose in the PP is (a)"to develop 
and demonstrate reolicable improved irrigation water management and 
associated practices that increase agricultural p.-oduction, and (b) 
increase institutional capacity to develop and sustain an improved 
on-farm water management capacity." Restated, the project, upon its 
completion, is expected to be able to deliver a "package" containing 
tested and applied technological recommendations and improved water 
management procedures that can be adopted by the GOE/MOI and expanded to 
regional and/or national programs. 

6. The findings of the evaluation team are that the contractor will not 
be able to deliver this anticipated action package by the time of 
scheduled project termination July 30, 1982. Contributing factors 
leading to this conclusion are summarized and cited below with the 
appropriate page number. An elaboration and discussion followed each 
citation within the text. 

(a) Work on the water budget studies, in'the three test sites,
 
which was meant to start with on-farm problem identification
 
studies was delayed. p. 15
 

(b) Field trials for establishing optimal water practices
 
available for use at the farm level have been delayed. p.15
 

(c) Crop yield increases strictly from water management changes
 
have not been demonstrated. p.18
 

(d) Canal trials, i.e., tests designed improvements of delivery 
canals and MNES/AIS have not commenced at the time of the 
evaluation. This omission, the evaluation team states, is "the 
major shortfall of the project,... the fact that no start has 
been made on canal trials in the three past years making it 
impossible for the project to fully reach its outputs by July 
1982." p.17 
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7. Given the Agency's interest in the performance of American land grant
 
universities as prime contractor in implementing AID projects, some of
 

the evaluation's findings are of particular interest. in implementing
 
this project the evaluation team found that the university (Colorado
 

State University) ha" met its contract commitment in providing a full
 
contingent of eij.t ersons. They have been stationed as called for and
 

have the required disciplines. The contract advisors were found to work
 

well as a team and to be individually hard working and desirous of seeing
 

the project succeed. Relations with the Egyptian counterparts was judged
 

excellent. ReDortedly, however, on the Egyptian side there was the
 

perception as to a reduction in the quality of the U.S. team with several
 
of the recently-arrived team members more junior in age and experience 
than the persons they replaced. The evaluation team for its part has
 
raised some questions re the contractor's use of short-term advisors.
 
The evaluation report states that in the nearly three years of university
 
implementation there has been a total of eight-person years short-term
 
assistance furnished under the contract. Six person-years provided in 
the technical areas; the other two in administration and training. In
 
view of the fact that this help was provided through the services of 54 
persons, the evaluators expressed reservation as to whether the services
 
could be either effective or efficient. Reportedly, some Egyptian team
 
members estimated that more than half of the short-termers' services were
 
not useful to the project. And it was noted that a significant amount of 
time of the Egyptian and permanent U.S. staff was spent in programming 
and accompanying ther short-termers.
 

8. Project output shortfalls in large part have been due to the
 
contractor's failure to adopt a results-oriented attitude. A case, the 
report states, can be made for this phenomenon being associated with the 
university background of the contractor. The academic attitude -- which 
has the advantage of bringing a broad knowledge of the subject matter and 
consum.ping interest to bear upon long-range problems -- has in this 
project reflected that propensity at the expense of failing to focus on 
producing the information needed to make intelligent investments in the 
Egypt irrigation system for the next few years. In short, the proclivity 
for research reportedly has diverted the contract team's effort away from
 
working towards the issuance of the applied field test "package" that the 
GOE/MOI expects to recieve.
 

9. In support of this finding the report cites a number of examples.
 

a) The Beni Magdoul Canal lined in 1977 prior to commencement of 
the project, were not used in making a definitive study (through
 
a comparison with neigEhborins unlined canals) of the economic
 
return on lining and lowering a canal, as the MOI plans to do on 



a large scale. Academic professionalism was seen by the
 

evaluators as the reason for not analyzing the Beni Magdoul 
site. Beni Magdoul was not analyzed, the evaluators state, 

because no previous farm data, prior to 1977, was available to 

make a before/after comparison. 

b) Work on the water budget was delayed, write the evaluators, 
because the project technical manager took a conscious decision 
-- over the protest of other team members -- not to start 
interventions in water management or even water budget studies 
until the problem identification stage was completed, in order 
to avoid a possible bias. Scientific accuracy was preferred 
over timeliness. 

c) The evaluators found that the academic penchant for research
 
led to team efforts being directed into agronomy studies which
 
while rewarding were diversions from the core of the project's 
purpose which revolved around problems of water management. The 
project supported, agronomic research found that in most cases 
significant crop yielded resulted from zinc application and from 
pest control in vegetables. However, most agronomic experiments
 
were divorced from irrigation factors and as such had little
 
relevance to project purpose. In fairness, it must be observed
 

that at present agronomic experiments are more closely related
 
to irrigation practices. Still, time and effort were drawn away
 
owater management problems. 

d) The evaluators found that the contract team's academic 
orientation strikingly demonstrated in its dissemination of 
project results. To the evaluators technical papers seemed
 
directed at USAID evaluations and the technical articles at
 
international seminars and publications. Project findings were
 

concentrated mostly in the staff papers, which are meant for
 
internal use only. At the time of the evaluation none of the
 
team's important findings in the field of agronomy had been sent
 
to the MOA General Directorate for Agricultural Extension, and
 
the Deputy General Supervisor of the Agriculture Research Center
 
had received only two articles out of the seventy published by
 
the project.
 

Practically all of the project results are to be found in the forty-seven 
Staff Papers (Volume III), which are "not for quotation" and meant only 
for internal distribution. For the evaluators the lack of distribution 
to national agencies of the project findings -- which is the raison 
d'etre of the project -- has not been due to mere neglect but to project 

policy. The evaluation recommends that the project definitely Ce 



well designed and has had considerable
continued since it is 

to date. No serious errors have been
institutional achievements 


in the project's
committed by the project and all of the flaws 

an optimal
implementation are corrigible. The evaluators recommend that 


action program for the last phase of the project, which would satisfy MOI
 
at the
information needs, be developed. Failure to do so will result, 


completion of the project, in project achievements that will be
 

suf' icient to meet the letter of the contract, but not to provide the MOI
 
to rationally determine
with the information it exDects from the project 


its irrigation investments in the coming years.
 

Clearances:
 
J.S. Blackton, DPPE/SPE in Draft
 
Ray Fort, AD/AGR In Draft
 
C.F. Weden, AD/DPPE I
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1. INTRODUCTION 

The Water Use and Management project (263-0017)
1.1 	 Background: 


It was
 
in Egypt is an 1ID-financed appl itedresearch ogram. 

in FY 76 with the signing of the grant agreement in June initiated 

not get fully underway
of that year. The project, however, did 

until januar-y 1978, when a full contract team 
was placed in the
 

The project was designed to run five years 
and with exten

field. 


sions the contract is now scheduled to terminate 
on July 30, 1982.
 

1.2 Process of ovaluation. The project plan as well as the
 

contract calls for an in-depth evaluation at 
mid-point in the
 

Dr. Itil Asmon, private consultant, and 
Dr. Gilbert Corey,


project. 


Water Management Specialist, DS/AGBAID/W, 
were asked by USAID/Cairo
 

review the projects past performance and future
 to omprehensivel 


and
Dr. Corey stayed in Egypt from 10/27/80 to 1/15/80plans. 


submitted upon departure a separate report, 
as envisioned in the
 

Dr. Asmon worked on the evaauation from
 evaluation plan.'
/ 


10/29/80 to 11/27/80 and synthesized the findings 
of both team
 

members into the present report.
 

l_/ G. L. Corey, "Water Use and Management Project 

Mlid-Project Review," USAID/Cairo, 11/15/80. 
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i3 TnrDut to evaluation: The Team reviewed all project 

background material (Project Paper, .Contract, Work Plans, 
past 

evaluations). Some 70 publications, articles, staff papers, and 

reports were read to determine project output and stage of 
develop-

The field sites at Kafr El Sheikh, Gizah (Fansouriyah), and 
ment. 

Discussions were held
El inya were visited with project staff. 


Irrigation and Agriculture,
with officials from the Yi-nistries of 

GOE and contractor project personnel, and USAI). 
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2. PROJECT DESCRIPTION 

2.1 pro, 6ct start: The project was developed in early 1976 and 

the grant agreement .withGOE was signed in September 
1976. The 

contract to provide the technical assistance, however, 
was not 

signed until May 1977. The Consortium for International Development 

(CID) was selected as the contractor. The first team members did 

not arrive in Egypt until October 1977 and a full contract team was 

not available until January 1978. Thus the project essentially 

started either 16 or 8 months behind schedule, 
depending on which 

date one considers as project initiation. 
The contract is now 

scheduled to terminate on July 30, 1982, or approximately 5 years 

after the technical assistance contract 
was signed. 

-- 2.2 'Project purpose, as stated in the Project Paper, 
is to 

(a) develop and demonstrate replicale i Qmroved irriation er 

.. rm ea land associated practices that -increase
agricultur-al 

production, and (b) increase inst i on 11) a, to develop and 

V sustain an improved oD ?- tpr4 _ en,)Apa1ity. In siamrY,. 

the project is to develop and implement 
an applied research and 

manageme:-' program for improving the 
management of irrigation water. 

\" 
V" 
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2.3 Institutional framework: The project is being conducted by 

of Irrigation. There isthe Water Research Center in the Tinistry 

In fact,

close cooperation with the Agricultural Research 

Center. 


that Center 	 are assigned to the project.
agricultural scientists from 

The contract with CID provides for procurement 
of necessary profes

sional services, equipment, and commodities 
for the project.
 

There is an Egyptian Project Mirector 
who is assisted by a
 

2.4 


The principal project activities
 U.S. Technical Project Director. 


Kafr El Sheikh
three pilot areas in Mansouriyah,

axe carried 	out in 

The U.S. team consists of five professionals in the and Yinya. 


a of eightsites, for 	 total 
main office 	and one each at the field 

U.S. technicians stationed in Egypt. 

2.5 Project summary: The contract between AID and CID presents
 

a clear description of the project concept 
and its implementation
 

The following description is summarized from 
methodology. 

that document. 

anaction pro.ram,tneThe final product from project will be 
2.6 


tested and proven as to technical applicability, 
farmer eccept

that could be expanded

ability, and organizational replicability, 


An applied research and
 
to regional 	and/or national programs. 

extension pz.ram is to be conducted 
with farmers in three pilot
 

areas to:
 

water manage
(a) identify major constraints to improved 

on-farm 


ment and optimal water delivery system 
operation;
 



(b) determine and establish the use of optimal irrigation
 

practices at the farm level In pilot areas;
 

(c) establish improved water control practices for 
the water
 

delivery and drainage systems in project areas;
 

develop plans for organization and implementation 
of


(d) 

expdnded future programs, based on results in 
the project
 

areas; axd 

(e) develop and/or train qualified scientists and technicians.
 

for the conduct of project activities.
 

In each of the pilot areas, project
2.7 Project components: 


activities are to be implemented in three overlapping and inter

related components, which are:
 

Conduct on-farm surveys designed to improve 
the data base
 

A. 


and to determine the
concerning existing farm 

type of additional research required.
 

and improve.a similar data base concernifg quality
B. Develop 

leaving each i-rigation
and quantity of water entering and 


area,
 

in two stages where:
C. Conduct studies 

Stage (1) involves an on-farm research program 
based on
 

componento A & B and on resuiis irom oiaer agri

cultural research in Egypt. Research the improve-

Develop optimum
ment of farm application systems. 


combinations of such factors as flow rate, 
field
 

configuration, infiltration, field leveling, 
all of
 

which will lead to higher efficiencies.
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Studies also to be done on replenishment o±
 

soil moisture and control of waterlogging 

and salinity.
 

Stage (2) : Design and implement a pil
6 t program in each
 

of the three arxas to test the accptability and
 

rate of adoptIon by farmers of improved practices.
 

Of equal importance ill be the determination of 

,.ch ormost efficient organizational app
the 

approaches, the technical competence of personnel
 

required, and the costs and benefits involved 
in
 

the successful conduct of such programs.
 

2.8 Supposedly the project is now at the beginring 
of stage (2),
 

i.e. ready to initiate pilot programs. The evaluation, of which
 

this report is a part, was designed to be conducted 
at this time
 

to provide USAID and the contracto- an independent assessment of the
 

elements and organizational arrangements required 
for the pilot
 

demonstration/production activities to be 
conducted during the last
 

one and one half project years.
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3. PROGRESS TO DATE 

3.1 	 Much progress has been made on the project 
during the initial 

Certain key elements are lagging, however, and
three-year period. 

now that the pilot 	stage is imminent a careful.review 
of current
 

status is in order.
 

Status of Project Activities
 

The project activities A, B and C (para 
2.7) represent a
 

3.2 


well-planned and comprehensive approach to improvement 
of any
 

to success.system anywhere. All activities are essentialirrigation 

Ativities A and B 	are necessary for building a reliable 
on-farm
 

in turn, are essential
lesting program, C sTage I.. All three, 

the pilot program (C stage 2).
before entering the 	implementation of 

the on-farm surveys, 	has been developed 
and is
 

3.3 	 Activity A, 


The data from these surveys are excellent and
 functioning well. 


will be especially valuable not only to future programs 
in irr-iga-


Much
 
tion, but also br any other agricultural development 

program. 


information regarding the existing farmer practices, 
his constraints, 

is revealed in these analyses. They
and how he copes with them 


should definitely be continued on into the pilot 
phase and beyond,
 

finally develop from this project.if expansion programs 
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3.4 Activity B, the monitorinr of the water situation, is not 

as well established. This could be due to a variety of reasons, 

the most important of which is undoubtedly the degree of difficulty 

encountered in accomlishing it. It is, however, essential to 

success in water management improvement programs to know how the
 

water is presently being managed and where the water goes. This 

activity is especially difficult under Egyptian conditions because 

so much of the delivery system is below land surface and is essen

tially connected with the underground water system which lies just 

below the surface on most of the agricultural land, so that 

groundwater flow in and out of the canals and drains is hard to 

estimate. Possible improvements in tne water budget studies are
 

discussed in para 2.19 - 6.20.
 

3.5 Activity C, the on-farm research and the pilot testing, 

is in the plannirig stage. It will be analyzed below after reviewing 

the status of inputs, outputs and end-of-project status (EOPS).
 

The inputs, outputs and EOPS originally planned in the Project
 

Paper are shown in Annex A.
 

Inputs
 

3.6 Project progress has not been constrained by lack of inputs. 

Project facilities are quite satisfactory. In fact, in some cases 

it appears that over-abundance of inputs has caused diversion from 

priority problems. Specifically, the unusual amount of TDY technical 

assistance must at times surely hamper the productivity of the
 

permanent staff (para 3.10). Also, some of the equipment was 



inappronriate (e.g. laboratory trailers which are unused, slip

form lining machine which was too large and the accompanying 

concrete mixer which was ±nn small, a current meter without a 

user' manual, etc.); shoing less than sufficient care in 

proc. ement.
 

3.7 StartuD delays: The full contract team was not in the field 

until 8 months after contract signature, and 16 months after 

signing tbe grant agreement (para 2.1). This, regrettably, is not 

especially unusual; often A2:D does not find contracts who can field
t 

large teams immediately after contracts are signed, and this should 

b'e programmed into the work plans, although the time lag in this 

case does seem excessive. The main point is that the contractor
 

has only i± years from the time of arrival of the full team 

(January 1978) until contract termination (June 1982). This 

must be taken into accottmt when evaluating progress and making 

future plans. 

3.8 x-c.atriate personnel: The number of expatriate advisors 

is as contracted, with a full contingent of eight persons in the 

field team. They are stationed as called for and have the 

required disciplines. The advisors seem to work well as a team 

and to be individually hard-working, motivated and interested in 

making the project a success. However, over time there might have 

been what the Egyptian side perceives as a reduction in the quality 

of the U.S. team. Several of the recently-arrived team members are
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more junior in age and experience than the persons they replaced, 

and inevitably suffer in the comparison. Nevertheless, there is 

much appreciation on the Egyptian side of the work of the U.S. 

team, and relations betwebn the 
two teams are -excellent.
 

3.9 The Epmyptian counterpart team is also at full strength and 

appears highly motivated. The training activity has actually over

fulfilled its targets, as 178 person-months of training have been 

completed.so far (not counting four persons presently on eight

month training), compared with 120 person-months planned in the PP
 

for the entire project. The training has been exceptional in
 

building enthusiasm and a team spirit in the Egyptian staff
 

(para 3.i6). The only staffing problem is the shortage of civil
 

engineers in relation with project requirements, owing to the high 

demand for this profession in the private sector at much himer 

salaries; this shortage undoubtedly slowed the project construction 

work.
 

3.10 Short-term advisors: In the nearly three years since the
 

project started, there has been a total of approximately eight 

person-years of short-term aqsistance furnished under the contract. 

Six person-years were provided in the technical areas; the other two 

in administration and training. It is questionable that such a 

large quantity of short-term help can be efficient and effective, 

especially as it was provided through a total of 54 rsons. Some 

of the short-termers were apparently grad ate students, whose stay(/~~ 
9 - ,
 



in Egypt was of more benefit to their own dissertations than to
 

project.pogress, and other academic persons interested in visitinc 

Egypt; some national team members estimated that more than half of 

the short-termers were not useful to the project-. In addition, a 

the Egyptian and the permanent U.S.significant amount of time of 


staff was spent in programming and accompanying the short-termers.
 

It may be noted that engineering discipline accounts for more than 

one-half of the short-term technical assistance; yet it is apparent, 

as will be discussed below, that thig discipline lags behind the 

others in accomplishments.
 

to be sufficient and on schedule.
3.11 Financial inputs appeam 


Overall the inout situation is as Dlanned. 

,roject Outnuts to Date 

3.12 Project outvuts required. by the PP may be divided into two 

type s: 

(a) external objectives - what has been achieved, i.e. 

project findings which are usable for future irrigation 

planning, and
 

(b) 	 internal objectives - how it has been achieved i.e. 

the capabilities developed in.Egyptian individuals and
 

institutions, which will be useful for generating more
 

research findings in the future.
 

(Annex A):
3.13 Specifically, the external objectiveF,were 


1. 	identification of the major constraints to on-farm water
 

management and optimal delivery system operation;
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2. 	established optimal water practices available for use at
 

the farm level in project areas;
 

3. 	 improved water control practices for the delivery system
 

in the project arias established; and
 

h. 	 plans for organization and implementation of future program 

expansion developed.
 

3.14 The required internal objective was: 

5. 	 Experienced scientists and technicians in place. 

3.15 The achievements of outputs to date, and perspectives 
for
 

full outputs achievement by project end, are discussed in
 

the 	following. 

Starting

3.16 	Achievement of the internal objective (outout 

-)i 


success of the Droject in creating an
with the good news, the 


Egy-tian water management study team is imressive. The Egyptian
 

project agronomists, engineers, economists and sociologists have
 

the 	totality of irrigation water managean outstanding grasp of 

ment in all' of its social, economic, institutional and technical 

more field withaspects. They are reputed to spend time in the 

the farmers than any other Egyptian professionals. They are 

farmers and seem to enjoy the exchange.confident in dealing with the 

The farmers, in turn, have not been alienated from the project but 

actively seek the advice of the professionals. Moreover, farmers
 

were observed to actually talk back to professionals on specific 

subjects, showing the degree of confidence which has been built up. 
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The different professionals work together as a team to achieve 

common objectives; some have even trained each other to do each 

other's routine work (e.g. taking flow measurements), so that the 

The shortfalls
temporary absence of one will not harm the work. 


of th6 mroect in meetin7 soecific outDut targets, discussed below,
 

must be seer; in this ersDective. A critical mass with a high
 

under a leadership that sets
 momentum has been created, which 


well-focused objectives is capable of remarkable achievements.
 

An associated internal
 3.17 Ler:itimization of on-farm research: 


output, not specifically mentioned in the PP but implied in the
 

other outputs, has also been achieved by the project, namely: 

E vptian research community of the idea thatacceptance by the 


done on the farmers' fields
bona fjde agricultural research can be 

This is an enormous departure fromand with their cooneration. 

countries that agricultural research isthe usual attitude in most 

"that which is done in an agricultural research station," with the 

results transmitted (sometimes) to the extension service 
to divulge 

the roject
to the farmers, e.g. via demonstration plots. Apparently 


going on in EAyrt; it has

is erforminr the only on-farm research 

been successful in demonstrating and gaining acceptance 
for the idea 

that research work (variety trials, fertilizer and water response,. 

farms so that the results are relevant
etc.) can be done on actual 

under the farmer's conditions. Along with the creation of an
 

this
Egyptian multidisciplinary field research team (para 3.16), 

is the most significant project accomplishment to date. 
The follow

ing paragraphs discuss the project advance towards its 
external
 

objectives.
 



3.18 Output I - the identification of major constraints has been 

implemented in Yansouriyah from late 1977 to the end of 1978, in 

Kafr El Sheik-h from mid-1978 to late 1979, and in Minya from early 

1979 to early 1980; 'itie now essentially comlete. Within this 

stage, the project has performed the farm outlet studies, village 

soil testing and on-farm socic-economic/irrigation practices
 

surveys.1-/The Tlanned and actual timing of these studies in the 

three areas is shown in Fig. 1, 2 and 3. The results of the 

studies are given in TR (technical report) 1, TR 2, TR3 and TR 

for Ynsouriyah and in TR 6 for Kafr El Sheikh. The problem 

identification report and soil survey for IMinya should be ready 

by Maxch 1981. 

3.19 This stage could perhaps be better termed "auantification 

of major constraints." When reading the list of problems identified
 

(Annex B) it is evident that most of them were well kmown before the 

project; the Egyptian project team is also of this opinion. 2- / On the 

other hand, this is the first time that these factors have been sys

tematically measured under field conditions. The information thus
 

gathered forms a solid basis for future interventions to break these
 

On the other hand, the PP states that "some problems
constraints. 


may be so obvious that practical solutions will be attempted early
 

When the list of
in the on-farm studies." This has not been done. 


proposed interventions (Annex C) is examined, we submit that
 

__As a prelude to these studies, a library research was conducted 

on all relevant precedent studies in Egypt. 

2_/ 	 Although some problems were unsuspected, e.g. the apparent 
over-fertilization in Mansouriyah. 



most of them could ihave been started a year or two azo.
 

3.20 Although the problem-identification stage is formally ccr.[ 

problem id~ntification and quantification is in reality a never

ending process; as some constraints are removed, others beccme 

limiting factors and must be more closely measured. Thus, rath 

than stating that the problem-identification stage has ended, i 

would be more accurate to say that the solution-testing stage 

has begun. 

3.21 The water budget studies are an ongoing activity which was 

meant to start with the on-farm problem identification studies a 

continue throughout the project. Figure 1 shows that the water 

budget study in Mansouriyah started on time (taking January, 197 

time of arrival of the full team, as the practical starting date 

in 14ansouriyah, July 1978 as the planned starting date in Kafr 

El Sheikh and January 1979 in Minya). In Kafr El Sheikh the wat 

budget study started sjx months behind schedule (Figure 2) and i
 

Minya nine months behind schedule (Figure 3), apparently because 

the project management did not want to start them before the
 

problem identification stage was finished in order to avoid a
 

possible bias in its results. The drainage evaluations started 

six months late in NMansouriyah and Kafr El Sheikh and twelve mon 

late in Minya. 

3.22 Output 2 - established optimal water practices available
 

for use at the farm level: Experiments leading to optimal farm

level practices will be referred to in the following as field tr
 



-to conveniently distinguish them from experiments leading to
 

improved delivery systems (output C), referred to as canal trials. 

The main field trials implemented by the project were the establish

long furrows. The field trials
ment of precision land le'eling and 

schedule in Mansouriyah, three monthsstarted three months behind 

ahead of schedule in Kafr El Sheikb and nine months behind 
schedule
 

been made on farm-level irrigation practices;
in Dtinya. A start has 

in each of the three siles several fields have been leveled and
 

field trials are proceeding.
 

Crop management exeriments are an integral 
.part of the farm

3.23 


level optimal water practices. Figures 1, 2 ;..nd 3 show that crop
 

months schedule
management experiments started three behind in
 

Sheikh and three months late in

Mnsouriyah, on time in Kafr El 


agronomic experiments were

Minya. In Nansouriyah initially the 

totally divorced from water practices and dealt with 
pest control,
 

zinc application and other purely igronomic practices without
 

These experiments
studying their interrelationship with irrigation. 


have produced the most remarkable results of the project 
to date
 

for building up confidence
(para 4.5 and 4.6). -'However., except 

of the farmers in the project team and helping to train 
the Egyptian
 

professionals in field methods,they were basically irrelevant 
to the
 

However, this situation was corrected, and at
 project objective. 


present most experiments in the three sites are done in 
four
 

variations: (a) traditional practices, (b) improved irrigation
 

practices only, (c) improved agronomic practices only, 
and
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(d) both improved irrigation and agronomic practices. 
As will be
 

this methodology is essential for
 discussed later (para 3.34), 

of the irrigation and the a-'onomic.separating the benefits 

interventions.
 

improved water control practices for the
 
3.2h Out-ut 3 -


The major shortfall of the Droject 
lies in the
 

delivery system: 


fact that to date no start has been made on 
this output. i.e. on
 

of delivery canals and mes/ahs (henceforth referred
 the imrovement 


EDUP tries to paper over this shortfall by
 to as canal trials). 


confusing the canal trials with the pilot 
projects to create the
 

impression that, with the so-called pilot 
projects (para 3.27) about
 

As will
 
to start in early 1981, the EWP is basically 

on schedule. 


be analyzed at some length in section 6, the 
fact that no start has
 

ears makes it imossible
ast
been made on cara. trials in the three 

cutouts by June 1982, and 
for the Droiect to fully reach its 


constitutes the chief shortcoming of the project.
 

rosrpm exansion developed:
plans for future
3.25 Output 4 -


This output should come about at the end of the 
project, and is
 

expected to occur on schedule.
 

End-of-?rofect Status (EOPS)
 

3.26 The End-of-Project Status (Annex A) 
is worth examining at
 

this stage, because a cursory review might lead 
one to conclude
 

that most EOPS criteria have been met and the 
project is already
 

This is certainly not the case, especially in 
light


successful. 
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the fact that most outputs are yet to be developea. The EOPS
.of 


remaining to be accomplished are vitally 
important to project success,
 

assume that the overall project is a
and it would be misleading to 


success without at least a degree of completion of EOPS lb 
and 1c.
 

A brief review of all EOPS follows:
 

Three Dilot areas established: The sites have been
I a. 


established, with working teams assigned and functioning.
 

and area water balanceSoil and farming practice surveys 

tohave delineated many boundary conditions. The degree 

known
which operation of the farm water management-system is 

more is knownwithin each area varies considerably. Much 

in this regard about the Nonso',iyah site than about the 

other two.
 

1 b. Farmers are oracticini recommendations derived from
 

Farmers appear especially cooperative and work
the rroect: 


However, farmer acceptance can only
well with project staff. 


be fairly evaluated at project termination, when pilot
 

testing of recommendations should be complete.
 

I c. Yields have increased sizificantiv over non-rofit areas:
 

Some significant yield increases have been achieved,
 

Yield increases
especially from agronomic practices. 


strictly from water management cha:,;es have not yet been
 

of this must also await project
demonstrtea. Fva ,.tion 


termination.
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exists for -rora-P exDansion:2 a. Government annrova2 

The Government of Egypt views the program with great 

can beanticipation. Once viable programs for expansion 

demonstrated, no only with a delineation of the technology
 

means to implement it, the government will
but also of the 


respond. Both the Ministry of Agriculture and the Ministry 

to provide guidance onof Irrigation look to this prcject 

design of programs to increase agricultural production. 

2 b. Farm roblem feedback mechanism exists: The farm survey 

excellent feedback on egronomic, socialmechanism provides 

surveys should continueand economic status. These 

Feedback from the
throughout the life of the project. 


The overall water
irrigation system operation is weak. 

budget for each entire area is good, bit the manipulation 

of the water within the system is not sufficiently monitored. 

In fact, it is not yet well kx.o-wn (para 6.19 to 6.21). 

2 c. An evaluation rogram exists for the research: Here again 

farm survey mechanism provides an excellent tool tothe 

monitor changes caused by research. it is undoubtedly
 

sufficient unless the sole objective or a specific item of
 

research should turn out to be saving water, developing
 

or anything other than increasing farm production
procedures 


or fpzmer income.
 

2 d. Inteiministrv and interdisciplinary aproach accepted:
 

Without question this condition has been fully met.
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2 e. 	Farmers' views understood and incorporated in planning: 

Undoubtedly this has been accomplished to a great extent. 

Certainly the farmerts views have been sought (e.g. SP 2h, 

SP 32) and'rese.rch programs have been molded to take them 

into account. However, it is not readily apparent that 

his views are completely uncersooa regarding operation 

of the irrigation system along each mes/ah or among the 

mes/ahs along the branch canals. His perceptions and
 

suggestions regarding farmer organization also needs 

further attention.
 

Plans 	for U-ocominr Activities
 

by EN for what it terms the3.27 	 Tentative plans have been made 

pilot testing phase at each of the project sites. These are 

at*tached in Annex C. The basic activities proposed are: 

(a) Mansouriyah: 

i. development of an advisory service to assist farmers with
 

irrigation scheduling, distribution, system maintenance,
 

pest control and improved agicultural practices; 

ii. development of farmer organizations to facilitate
 

scheduling of water, ditch maintenance, and other
 

community efforts;
 

* / 4iii. improvement of mes/ah 6 at its present level; 

\''-* : iv. elevation of mes/ah 10 for gravity irrigation; 

v. 	 replacement of El Hammami canal by a buried pipeline; 

2 by buri'id pipeline; andvi. replacement of El Hammami mes/ah 
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i, development Of a land leveling program.
 

!inva:
 

!levation of mes/ah 26 and pumping into it (a simulated
 

;avity.system) with land leveling, farmer organization,
 

rrigation scheduling, micro-nutrients, farmer advisory
ia 


service; and
 

ii, elevation of-the entire Abueha canal (1120 fd) for gravity
 

S .irrigation, with the same interventions as abave.
 

(c)Kafr El Sheikh 

sa A/a areasi. Hammad and Xanshiyah mes/ahs: Improving two 

on each mes/ah with land leveling, eliminetion of field 

drains to save land, reshaping of canals and drains, 

farmers' organization and advisory service, and improved
 

agronomic practices.
 

In addition to the pilot testing described above, 
project


3.28 


personnel have listed 7 items still needing further problem
 

These include:
identification and research. 


(a) Field drains at Kafr El Sheikh
 

(b)Plant population density
 

(c) Sweet corn production
 

(d) Farmer acceptance of new technology 

-e) Irrigation law 

- (f) Relationship between farmers and support institutions 

(g) Role of livestock in agriculture.
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Crs-OectiveS for accom-lis-ment of the Drcnosed 
DAM-? action
 

*3.29 


The EWIU? action plan is scheduled to run from January,ororam: 

even claim to have anythingdoes1981 to December 1982, so it not 

June 1982. Moreover, 
more than orozress re ortg by _roject end in 

it is expected that construction of 
the El Hammni buried pipe will 

it will be finished at best at the 
end 

take at least a year, so that 

of 1981, with only six wonths left 
in the contract to observe the
 

meaningful 
impact on yields and to organize the farmers (since 

organization ca. take place only after 
the physical intervention).
 

by June 1982 
Thus only very preliminary results could be 	 had 


The same holds., to a
activities.regarding the success of these 

l years are
other proposed interventions:

lesser extent, fo- the 


the effect. 

too short a period to implement and observe 	 In 

simply 


of the Beni Magdoul canal is dis
this respect, the experience 

This canal had been lined by the 
MOI in 1977, before
 

concerting. 


this as an opportunity, the 
Far from regardingthe project started. 

that this had spoiled the purity of the experi
project considered 

to makewas available 
mental situation, as no previous farm data 

An alternative would have been to com
comparison.a before/after 

pare crops with those on the cormand area of a neighboring canal, 

roject has been collectini detailed farm budget
 
but althourh the 


of the no economic analysisthreeLvears,Yazdoul fordata in !eni 

nor is the Droectbeen Derformed I/
of canal lininF hasbenefits 


one the major MO0
 
dc althouch this is of

lDlanninr to one, 

29).
P- six-page preliminary study (SP

Y/Except for 



In light of this
axpec.ations from the project (para 5.6). 

performance, it is expected that the most likely results by 

June 1082 will be number of improved canals and buried pipes 

eading their economic
constructed without conclusive evidence 


feasibility, a number .of.semi-organized farmer groups, and a
 

Project achievements
- request for a five-year contract renewal. 

will be sufficient to meet the letter of the contract, but not
 

to provide the 1,101 with the information it expects from the project
 

rationally determine its irrigation investments in the
 . ' \to 

coming years.
 

project: Before recommending that the
 3.30 Definition of a Dilot 


project proceed to the pilot project phase, it is legitimate to ask
 

what is meant by a pilot project. The PP is very specific on
 

this pointl
 

"At the end of the initip. -ro 1.,nns to the major
 

problems, a number of high-benefit technologies will be defined.
 
an integrated package of
With th~s~technolories identified, 


technologies will be offered as a pilot program on an outlet
 

or lateral basis for adoption by farmers. Such a program would
 

then be initiated on a pilot basis to test its acceptability by
 

farmers and their rate of adoption." (PP Section II.B.3.3.7)
 
underlining added).
 

It is clear that the PP meant the pilot phase to be 
a larger

3.31 


scale package application of certain techniques after they 
have been
 

individually tested and proven advantageous. This is further
 

illustrated by such statements as:
 

"After testing various practices in on-farm experiments, a
 

package of practices will be offered as a pilot program."
 

(PP Section TV.C.l.), or
 



taking part in the pilot projects will benefit...
"amers 


with somewhat more certainty, since the experimental 
work
 

is intended to filter ou± nroblems of on-farm 
implementation."
 

-ection
III.D.3.).
 

the vroDosed Droject

the above definition, in no way can

3.32 	 By 


gravity irrigation, buried
 
(mes/ah elevating forinterventions 


ilot rrojects, since they are not
 
pipeline, etc.) be termed 


techniques which the project has already tried 
and can confidently
 

Rather, they are canal
 offer to the farmers on a larger scale. 


As such, they should have been started a year
and mes/ah trials. 


or two ago, immediately after ending the problem-identification
 

phase or even before that date, since most of the proposed inter

ventions are well-knowm ideas and none of the 
informaticn developed
 

by problem cuantification was necessary for 
their implementation.
 

Instead, the project spent much effort on topics 
irrelevant to
 

" 


made on the all-important
project purpose±, and no start was 

Referring

canal trials. The difference is far more than semantic. 


upcoming canal trials as "pilot projects" has two undesirableto the 

effects:
 

(a) it mazks the fact that the canal trials have 
not been started
 

is .no chance of achieving
on time, and as a result there 

meaningful results by project end (June 1982); 
and
 

ko) it encourages the researchers to apply a 
package includinb
 

different interventions (from land leveling 
to zinc
 

application) which in general will be appliea 
separately,
 

SP (staff paper) 35 on "Agricultural Pests and their 
/ Ranging from 
General Control Concepts" to SP 9 on "Honey 

(!)Production at
 

Kafr El Sheikh." 



25
 

so that the canal trials will not be in position to
 

separate the benefits of the main intervention (e.g.
 

buried pipeline).
 

3.33 In this connection,' it is noteworthy that the 
EMP team 

consistently refers to the present (post-problem-identification) 

somewhat vague term "searching for 
stage of the project by the 

this stage by the more specificdefinedsolutions," whereas the PP 


activities
 
term "testing of solutions." Practically all of the 

which have been proposed in Annex C for the upcoming phase 
of the 

project (with the partial exception of large basins and 
long 

of testing solutions which are 
furrows) belong to inis category 


new to Eg3pt and which have yet to prove their economic 
and
 

organizational feasibility.
 

3.34 Agronomic vs. irritation effects: As noted in para 3.32 (b), 

a main danger with regarding the upcoming canal trials as pilot 

projects is that it encourages the team to mix in these 
trials
 

I low-investment, high-benefit agronomic interventions (zinc 
applica

tion, pest control) with high-investment, low-benefit 
irmigation
 

This is likely to
 interventions (elevated canals, buried pipes). 


mask the effect of the irrigtion interventions and 
prevent the
 

canal trials from giving unequivocal answers as to 
whether the
 

irrigation interventions b~y themselves are economically feasible.
 

T1o avoid this problem, the canal trials should collect 
data on four
 

situations (as was done for leveling trials in Kafr 
El Sheikh):
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(a) farer's__ractice, (b) irri-atLon imnrovements ony, 

(c)aronnic imrovements only., and (d) both irri'gation and 

a~ricu1 tura!. imrovements. Where resources do not Lermitthis, 

only farmers' nractices atd imvroved irrigation practices should 

be tried. 

3.35 The action program which is recommended by the present 

evaluation will be discussed in Section 7, after reviewing the 

interventions which have the highest potential.(Section 4)and 

which are of highest interest to the GOE (Section 5), and analyzing 

the project performance (Section 6). 



4. POSSIBLE PROJECT INTERVENTIONS
 

4.1 To optimize the usefulness of the one and one-half 
years
 

remaining in the project, one must consider the alternative 
pos

sibilities for action in light of the knowledge gathered 
so far
 

and concentrate on those activities which promise 
the highest payoff
 

The present section gives some
 and potential for replicability. 


bases for such planning.
 

The following interventions have
 4.2 Possible lines of action: 


been suggested by the project team (based on the 
problem identifica

tion results), the GOE agencies concerned, USAID 
and 1MBD specialists.
 

They are listed in their approximate order of 
priority for applica

tion, as discussed in the following.
 

(a) Agrotomic interventions: 

.. zinc application,
$ 


ii. pest control,
 

improved rultural practices,
C 'iii. 

soil mapping for fertilizer application,Siv. 


increased plant population,
v. 

vi. improved varieties.
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(b)Irricatior. interventions:
 

i; improving canal gates and shifting to continuous flow, 

ii. mechanical clearing of mes/ahs, 

iii. improvement of water-lifting equipment, 

iv. conjunctive use of canal and drain water,
 

v. supplementary well irrigation, 

vi. lining canals and mes/ahs in place, 

vii. raising canals and mes/ahs and organizing the farmers 

for gravity irrigation, 

.iii. replacement of canals and mes/ahs by buried pipe and 

organizing the farmpr for gravity irrigation, 

ix. precision land leveling. 

4.3 The above interventions may be rated according to the
 

following parameters:
 

(a) investment per feddan.
 

(b) yield increase,
 

(c) water saving,
 

(d) labor saving,
 

(e) reduction of other costs,
 

(f) land saving, 

(g) complexity of organization required, 

(h) farmer acceptance, 

(i) GOE willingness to apply, and the resultinE 

(j) potential for replicability.
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The rating of each of the possible 
interventions along each
 

.4 


the above dimensions is discussed in the following. here
 r 


is given, the rating is strictly 
the evaluation
 

o other source 


It should be borne in
 
eamis opirion and may be open to 

debate. 


ind, however, that had the 
testing-of-soluions stage really been
 

inished at present, as claimed, 
there would have been hard data 

on
 

Since tne most significant results 
of EWUP
 

ost of these subjects. 


are discussed first, in their
 
;o date are the agronomic ones, 

these 


1pproyimate order of priority 
for application.
 

kgronomic Interventions
 

SP (Staff Paper) 38 shows 
that in Delta
 

Zinc application:
4.5 


soils, under farmer conditions, 
zinc application increased rice
 

wheat yield by 14% and flax 
yield by 23%. 

yield by 67% (!), 

In Abueha (Minya), zinc application 
increased corn grain yield 

by
 

-
 These results
 
(SP 	10) and apparently doubled 

wheat yields.Y

140 


were achieved without changes 
in water management or other 

practices.
 

for significant
votential 

Zinc aDlication by itself 

thus has the 


The investment (sprayers) 
is low, and
 

yield increases.
to dramatic 


so are the additional labor and 
other costs involved (zinc sulphate),
 

Water consumption is
 
as well as the organizational 

complexity. 


Farmer acceptance and GOE 
interest are high, and the
 

unchanged. 


Thus large-scale zinc
 
potential for wide replicability 

very good. 


However, this is a strictly
 
application seems a priority 

item. 


however that in Mansouriyah 
(SP 20), wheat did not respond
 

1_ 	N]ote 


to zinc treatment.
 



Unless
 
agrono, ic subject and as such not appropriate to 

EWuF. 


the subject is adequately covered by 
the Major Ce-eals Project or
 

another project, pilot-scale and large-scale 
zinc application
 

(including the necessary soil mapping, input 
provision, extension
 

\ 


should be a priority subject for an agricultural
effort, etc.) 


project.
 

L.6 Pest control: In the Yiansouriyah area, SP 15 shows 
that
 

YWUP on-farm experiments increased squash 
yields from 0.5 to 4.2
 

SP 16 shows tomato yield increases from 
4.16 to 10.4 MT/fd.
 

1.I/fd. 


SP 19
 
SP 17 shows squash yield increases 

from 0.3 to 4.2 MT/fd(!). 


Ther increases were due
 
shows cabbage yield increases of 88%. 


aostly to pest control, combined with 
improved seedbed preparation
 

These results show that Dest control 
in
 

md fertilization. 


The investments
yields dramatically.
increase
Tegetables can 


,sprayers), additional labor and 
other costs (pesticides) are
 

Organiza
low in comparison with the value of the 

increased yield. 


Farmer acceptance on the
 
tional complexity of application is low. 


Thus the potentia
is probably GOE interest.
project is high and so 


Again,
 
for replicability in the vegetable 

areas of Egypt is good. 


this is an agricultural subject only minimally related to 
water
 

management, and could be a priority 
subject for an agricultural
 

project.
 

SP 7 found that rice transplanting
 Imnroved cultura) Dractices:
4.7 


by mechanical transplanter improved 
grain yields by 240% while reducing
 

After some more
 
water consumption by 1214 and variable 

costs by 145. 
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field tr_ a this technique should be ready for pilot application. 

Investment in the transplanter is medium (18.4 LE/fd if used to 

should becomplexity medium (therecapacity on 75 fd); organizational 

iz a need for repair shops), and so are likely to be farmer accept

ance and COE interest. Thus this is a promising subject for trials 

on a larger scale. 

4.8 	 Soil mapping for fertilizer application: At present MAG fertil

uniform governorateS or largerizer recommendations are for entire 

SP 34 shows that farmers in Nansouriyah apply phosphorousregions. 

usually
and nitrogen fertilizers in greatly varying quanttles, ,ricn 

doses. SP 43 found that phosphorous applicaexceed the recommended 

1% - 15% and that each crop basin shouldtion can increase yields 	by 

be sampled separately for a phosphorous fertilizer recommendation.
 

Recent results from Mansouriyah indicated that increasing nitrogen 

and 100 .KgN/fd lowered yieldsfertilizer from 50 Kg N/fd to 60, 75 

by 8%, 8% and 16% respectively. These admittedly very preliminary 

results indicate that yields may be increased and costs of fertil

izer reduced by a program of soil testing for fertiliz.er, combined 

with farmer plot trials 	to test fertilizer response. Yield increases,
 

cost reduction, organizational complexity, farmer acceptance and 
GOE
 

Thus this subject could be
interest are likely to be medium. 


replicated in a pilot area, say on a governorate level.
 

varieties: There is a
 
4.9 Increased lant -ooulation and improved 


potential for a medium increase in yields at a low cost by these
 

interventions. Thus in Mansouriyah, improved corn variety with
 

In Ninya
other cultural practices showed a yield increase of 7%. 


project expects a 25% yield increase in cotton and beans through
 

http:fertiliz.er
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higher plant density and correct fertilization (ricluding
 

micrcnutrients). The organizational complexity is medium 

is required), and there is a 
extension effort(a research.and 

and GOE interest.acceta-ncemedium to good farmer 

Irr nation Interventions 

the remaining
possible irrigation interventions during

h.lO The 

of the project are discussed below with 
one and one-half years 

again<: according to 
to the parameters listed in para 4.3,

respect 

order of priorities forconsiders the
whnat the evaluation team 


for replicability.
and pote'"tialhighest payoff 


from rotation to
and changinc
h.11 imrrovin canal rates 

There
 per feddan is minimal. The investmentflow:continuous 

small yield increase. The cha.nge oill enable 
should "t a 


on the basis of crop requirements.

farmers to irrigate 

SP 18 cites a
water saving:

The main rationale for the change 

is 


previous research in which the 
continuous-flow system caused water
 

ashifting to
9%. At Beni Magdou-. (s0 18),

savings of about 

and operatinmg the 
system plus lining, gate rehabilitation

rotation 
"tobe

the ,:.-ter consumed per feddan 
gate according to demand caused 

canal. The degree of 
only 54% of that in a neighboring traditional 

organizaticn is low, necessitating 
only more attention on the part
 

in Mansouriyah showed most 
of present M01 personnel. EWUP studies 

MOI interest in rehabilitating
to be in favor of rotation.farmers 

is also interested in changing to a 
the gates is hi6h. If the 1OI 

continuous flow system, the possibilities 
for replication are high.
 



This is at present a
 
h.12 Eechanical clearing of mes/ahs: 

subject of high interest in E--rpt, primarily 
owing to its potential
 

is becoming very scarce.
 for saving canal-clearing labor, which 

The potential for yield increase (throu6h better 
water distribution). 

is medium, and a small to medium water 
saving is possible through 

Some land would also be saved by reducing 
the 

weed elimination. 


cross sections. The investment per feddan is mediiLn, and 
so is the
 

organizational complexity (a governorate-level 
company for operation
 

Farmer accleptance is
 
of canal-clearing equipment is recommended). 


being tested al 
so is GOE interest (such equipment is now

high, and 

However, there are indications that the equip"
several locations). 


ment used at present is not the most appropriate 
(backhoes carve out
 

a cross-section too wide for mes/ahs, while ditchers are not being
 

used in the Nile Valley lands). PToject experience in clearing 

mes/ahs with ditchers and measuring the costs, water savings and 

small effort and promises
would require relativelyyield increases 

high payoff and potential for replicability. 

The project plans 
Imvrovement or water-lifting equiment:h.13 

on changing the present
 
to spend much of its resources (para 

3.27) 


lift irrigation system to gravity irrigation. 
For the reasons
 

the evaluation team submits that this
 discussed below (para 1!.38), 


On the
 
approach is of very limited acceptability 

and replicability. 


other hand, the team believes that the 
costs of water lifting could
 

be considerably reduced by a few simple 
design changes in the
 

equipment, which should have wide acceptability 
and
 

pumprng 



replicabili~ty, to wit:
 

(a) The metal sa/iyas (water wheels) used throughout Egypt
 

represent a great improvement over the wooden salivas
 

which they replaced, but their efficiency could be con

siderably improved by the simple expedient of setting the
 

axles on ball bearings, with consequent less animal labor
 

resulting in 	 greater milk production. 

(b) The centrifugal irrigation pumps being introduced are grossly
 

energy-inefficient, as they lift the water about one meter 

above ground and jet it forward, all of which is dissipated 

energy; SP 23 estimates that for a net lift of 1.0 m 

a diesel or electrical pump must work against a 3.5 m head-

A low-lift, 	 large-diameter helical punmp, which lifts the 

water no more than is necessary, should bcth bring about 

-
energy savings and require a smaller, cheaper motor. 

(c) Finally, 	 the tambour (Archimedes' screw) is quite an 

inefficient 	water-lifting machine, since it uses only the 

which are much weaker than the thigh muscleshand muscles 

Introduction 	of the IRRI (International Rice Research
 

Institute) dianhr Dump (which is operated by the farmer 

standing on it and shifting his weight from one leg to 

another), as 	well as fashioning a simple metal frame which 

engineers at the 30,000-fd San el Hagar reclamation area
M0! 
coupled 17-HP motors with oversize sa/iyas to lift water
 

for irrigating 200 fd each at a present cost of LE 2200 each,
 
This shows
i.e. an investment of eleven pounds per feddan. 


the benefits possible from simple design changes in existing
 

equipment.
 



would enable the t.nbour to be turned by a bicycle,
 

would greatly reduce farmer hand labor without demanding 

any other changes in the system. 

h.li The pump improvements suggested above would require minimal 

investments per feddan s.nd would result in considerable savings of 

labor, fuel and animal energy. The organization required is
 

minimal. Once the devices have proven their worth, their spread
 

could happen even without GOE intervention (as was the case with 

metal sa/ivas and motor pumps). Thus a small effort of the project 

in introducing prototypes of low-lift helical pumps, ball-bearing

mounted sa/iyas, diaphragm foot pumps and bicycle-operated tambours 

should have a high payoff and wide replicability. Such prototypes
 

might be developed by the project through a contract with the 1OI
 

hydraulics laboratory, which has apparently been working on such 

innovations. 

4.15 Conjunctive use of canal and drain water: Much of the agri

cultural drainage water is of sufficient quality to be reused for 

irrigation even by itself (many farmers are pumping drain ter onto 

their fields), and more so when mixed with fresh canal water. 

Conjunctive use of drain and canal water could save considerable 

amounts of drain water now flowing into the Nediterranean. The 

investment per feddan would be medium, as areas irrigated with mixed 

canal and drain waters are likely to require a good drainage network 

to avoid salinization. The chief advantage of conjunctive use is 
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the saving of water, to be applied on new lands. Conjunctive
 

use does not imply yield increases or labor and cost savings.
 

Little organ-ization will be required beyond MOI oDeration of
 

drain pumpns and monitoring of water quality and effect on the
 

GOE interest and farmer acceptance are good. Thus thie
soils. 


method has a good potential for replicability. The feasibility of
 

conjunctive water use can only be determined by investigating its
 

effect on the soils and its drr.inage requirements through EU-type 

field research.
 

In cert-in regions of Egypt
4.16 Supplementary well irrigation: 


farmers loc.ated at the end of canals and mes/ahs suffer from seasonal
 

water shortages which lower production both through yield reduction
 

and through motivating the farmers to plant lower-value but more
 

The extent of the "tailcnder problem"drought-resistant crops. 

Where the soil is porous, thisis still a subject of discussion. 


problem may be solved by sinking wells for supplementary irrigation
 

during peak periods. Some farmers in the El Ha=.ami area of 

Mansouriyah have done so by their own means, showing that they 
find 

this activity economical. The investment per feddan is high 

(89 to 250 LE/fd - TR 5). The yield increases should be med-ium 

to 23V in maize). The complexity of(TR 5 estimates increases of 9% 


well individuallyorganization is low, as a farmer may operate a 


or rent its use to neighbors. Farmer acceptance is high, at least
 

in the vegetable belts of urban areas (e.g. Mansouriyah). GOE
 

interest is low since the MOI sees its function as the provision
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of surface water. In sum, replicability should be good in well

defined areas (vegetable belts with light soils).
 

canals and es/ahs in place: This measure would have
_17
Lni 


fairly high costs per feddan (SP 29 records a cost of 47 LE/fd for 

the Beni Magdoul canal and 43 LE/fd for a branch canal in 1977; 

present costs are considerably higher). in sandy soils (on the Nile
 

Valley fringes) lining should cause considerable local water savings.
 

3.93% per Im in different reaches
SP 36 measured losses of 1.31A to 

of the Mansouriyah Canal, and cited overall losses of l/ to 40% in 

small yieldother canals in Egypt. Lining should bring about 

increases owing to better water availability. it will also reduce
 

for planting. requiresmaintenance costs and free some land 	 It 

either a high degree of organization(an irrigators' association)
 

or substantial MOI budgets for regular maintenance of the lining. 

be high if the MOI finances the lining,Farmer acceptance should 

in this solution. Owing to theslow other:ise. MOI is interested 

investment costs, the potential for replicability is low to medium.
 

4.18 	 Raisino7 canals and es/ahs and organizing the farmers for
 

to
gravity irrigation: The Egyptian irrigation system is designed 

provide an abundant quantity of water to each irrigated acre. The 

water is supplied in a conveyance system located below field level,
 

and it is usually reduced or cut off in the branch canals during 

Each farmer must therefore lift his water
the nighttime hours. 


He does this by various hand,1 - 2 feet to spread it on his crops. 


-nimal, and mechanical-powered pumps. Such a system acts as a long
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reservoir where water is essentially stored before use. With such 

a system the farmer has some flexibility on when he irrigates. 

in other words, the water will not run off if it is not immediately 

used. The branch canals and all mes/ahs connected to them have a 

rather large storage capacity. 

When this system is placed above ground a different situation4.19 

obtains. The water will flow by gravity and it is much more importani 

to develop a rotational system of use among farmers. When the system 

is flowing it must be used or spilled into a drainageway. This is 

not to say that the tertiary system shouldnot be elevated. In 'the
 

interest of ener& savings alone it is surely worth testing. This 

is to point out that there are some advantages to the below-ground
 

system. It is probable that one can come nearer to scheduling water
 

strictly according to crop demand with the below-ground system.
 

4.20 The investment per feddan in elevating canals and mes/ahs
 

for gravity irrigation should be medium to high, depending on whether 

is lined or not. It is doubtful that this techniquethe elevated canal 

would show yield increases. Egyptian engineers maintain that allowing 

gravity irrigation would cause the far-mer to use more water than at 

present; common sense would indicate that this is the case, and there
 

is no data to support the CSU team's position to the contrary (the
 

water budget study data for the Abueha canal in Minya has not yet
 

been analyzed so as to make possible a comparison between water
 

consumption on :.avity-irrigated and lift-irrigated farms). The 

benefit of the system is in elimination of farmer hand labor for 

turning tambours (estimated in Minya at roughly 60 LE/fd/yr) and of 
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m-nimal or motor pumpir costs (estimated by EWUP 	 at 30 LE/fd/yr 

- SP 23). The organizational complexity is high, as the farmers 

on each mes/ah must be organized in an irrigators' association tc
 

this .runs counter to the
schedule and practice turns in water use; 


desire of the first farmers on each mes/ah to take water whenever
 

and as much as they want, so that such oi-ganization is problematic.
 

In addition, the M0I will have to control not only the canal 
gates
 

the mes/ah inlets. Farmer acceptance is highas at present but also 

for gravity irrigation,1/ but low for the self-restraint which 

irrigation by turns requires from the upper-end 	water users. 
GOE
 

willingness to apply is negative, as it is a strongly felt 
M0I 

policy that farmers must be obliged to pump in order to save water. 

Senior 10I officials commented that they would accept canal clevat

ing only as a part of a complete water management system (including 

precision leveling, lining, etc.)-a condition not likely to 
be
 

to a 	 except on new-lands projects.fulfilled significant extent 

For these reasons it is concluded that the potential for replicatior
 

of canal elevating is low.
 

pipe and
4.21 	 Replacement of canals and mes/ahs by buried 

The cost per feddangravity irriation:
organizinq the farmers for 


of this method should be high. Water savings would result from 

might be annulled by theelimination of canal seepage, but these 

probable tendency of the farmer to use more water when it 
is providi
 

and pumping
without effort. Reduction of hand labor, animal motor 

known as "rayy be raaha" - "irrigationWhich is colloquially 

in comfort."
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costs would result, as for elevated canals (para 4.18), but would
 

be prtially or wholly offset by the energy costs of supplying
 

pressure to the pipe. An important advantage of buried pipes is the
 

freeing for cultivation of land presently occupied by canals. The
 

complexity of organization is high, as the farmers must conform to
 

schedule and the MOI must be in position to adequately
an irrigation 

operate and maintain the pumps which are necessary for supplying 

water through a buried pipe. Paradoxically, although buried pipes 

supply water to the users without an effort on their part just
 

like gravity irrigation, MOI interest in buried pipes is high. 

However, owing to the investment and organization required, as well
 

as to the permanent shortages of asbestos-cement pipe in Egypt, 

replicability of this system appears limited. 

1.22 Precision land leveling: The investment per feddan is
 

medium. The yiel-i increases are expected to be small and difficult 

to isolate from those caused by other factors. Water savings may
 

be high-preliminary results for wheat irrigation in Kafr el Sheikh 

show an average increase in field application efficiency from 38% 

to 62% due 'o FYMP practices (leveling, long furrows and marw-ah 

improvements). There is a significant savian in irrigation labor 

(reportedly reduced in EWUP trials in Kafr el Sheikh by about 110%).
 

The large basins or long furrows made possible by land leveling
 

save about 10% of the agricultural area presently occupied by 

marwahs and bunds. On the other hand, precision leveling in the 

Nile Valley lands presents considerable technical, organizational
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and. 	 sociological problems, to wit: 

(a) bccause of the cropping intensity, the land is free for
 

leveling only a few weeks per year;
 

(b) roads for access of- the leveling equipment to the small
 

f ms are often lacking, and it is also difficult to
 

maneouver the relatively large machines within the small
 

fields;
 

(c) for efficient leveling, all farmers on a given mes/ah must
 

organize to have their land free at the same time;
 

(d) 	 experienced equipment operators and surveyors are in
 

short supply;
 

(e) 	 no Egyptian public agency is charged with leveling small 

farms in the Old Lands; I_/ and 

(f) most farmers simply do not have a perceived need for
 

/

better leveling.?


4.23 The main constraints for large-scale precision leveling
 

are (a), (e) and (f) above. Leveled lands must be releveled 

about once every four years. Thus a leveling of say 1,.000,000 fd 

would signify a need to relevel 250,000 fd per year in a few weeks 

a very unlikely achievement. Thus the persnectives for large-scale 

Egypt are quitereplication of precision leveling on small farms in 


limited.
 

_/ The Executive Authority for Land Improvement Projects is
 

engaged mostly in soil improvement through drain excavation,
 

leaching, subsoiling and gypsum addition; it performs land
 

leveling only on the Delta Sugar Company lands in the El Hamoul
 

sector of 1Rafr El Sheikh.
 

_/ 	In the sociological study of the project sites (SP 32), 75% of
 
the farmers interviewed believed that their fields are already 

as level as they should be for.good irrigation. 
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5. GOE EXPECTATIONS FROM THE PROJECT 

5.1 EW:UP does not operate in a vacuum; it is desiLgned to
 

support the activities of the Egyptian agencies engaged in
 

water use and management, and it will be of no use unless its
 

results are applied by them; therefore it must respond to their
 

Derceived needs. 
A review of notential project users discovered
 

that they are almost entirely concentrated in the ,inistry of
 

Irrifation. In particular, the potential users of project results
 

are:
 

(a) the top decision-makers (Minister and Vice-Minister);
 

(b) the Irrigation Division and the MOI governorate-level agencieb 

(responsible for water distribution);
 

(c) the Projects and Expansion Division; 

(d) the Water Master Plan; and
 

(e) the Drainage Research Institute. 

5.2 The evaluation team consulted senior officials of the above 

entities, as well as of other institutions presently or potentially 

concerned with the project (the NAG Agricultural Research Center, 

Executive Authority for Land Improvement Projects, and General 

Directorate for Agricultural Extension), regarding their expectations 

from the project. These are discussed in the following. 
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5.3 Possible cbjectives for an irri..ation improvement vDro.ram
 

may be one or seversl of the following:
 

(a) water savings,
 

(b) yield increases,
 

(c) land savings,
 

(d) labor savings,
 

(e) reduction of other irrigation costs, and/or
 

(f) bilharzia control.
 

5.4 OI objective: Numerous interviews with high MOI officials
 

and review of the Ministry development plans 2/ indicated that
 

the most important MOI objective by far is reduction of water losse2
 

in order to save water for horizontal expansion of the irrigated
 

area without reducing current yields. Yield improvement ("Overtical 

expansion") which does not entail water savings (e.g. through 

organ-izing or policing the farmers to distribute more equally a 

given quantity of water) seems to hold very little interest. Land 

savings and bilharzia control were mentioned mostly as beneficial 

side effects of otherwise desired interventions (e.g. replacement of 

canals by buried pipes); while savinas of labor and other farmer 

costs is actually regarded by the NOI as undesirable - there is a 

consensus in the OI that the farmers should spend effort and incur 

expenses for lifting water, so that they will have an incentive to 

save it. The philosophy of obliging the farmer to save water runs 

as a common thread through MOI thinking. 

2_/"Irrigation Development in Egypt," NOI, 1979 (in Arabic). 
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In order to accomplish the
5.5 	 pni Drierity interventions: 

_ink most often in
objective of water saving, MOI officials 

terms of the following interventions (roughly in 
this order of
 

priorities):
 

(a) rehabilitate gates to reduce leakage 	losses;
 

(b) line seocondary and tertiary canals, especially in
 

light soils;
 

(c) lower canals, changing existing gravity to 
lift systems,
 

to cause farmers effort in lifting water;
 

(d) replace canals by buried pipelines;
 

irlets to supply the correct discharges; and
 
(e) correct mes/ah 

(f) guide farmers to save water (e.g. by 	night 
irrigation).
 

project: MOI expects the project
5.6 Y1OI eymectations from the 


to help it achieve its objectives by providing 
information and
 

- roughly in the order 
experience on the following topics (again 

of priorities):
 

(a) buried pipelines: technology, water 	 savings, costs 

and benefits;
 
(b) lining of res/ahs and marwahs: water savings, costs and 

benefits;
 

(c) effect of improved water management on water consumption 
and.
 

in particular, whether it offers possibilities
on drainage 

to do without field drains;
 

tail escapes:
(d) improved gates (e.g. Vyrpic gates) and canal 


and costs;
technology, water savings 
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(e) reduction in the water consumption of sugar cane;
 

savings, costs and benefits;
kf) land leveling: technology, water 

(g) the economy of lift pumping at the national level. 

interested in the above information5.7 Time Dressure: YO'is 

oossible in order to help it plan its upcoming rehabilias soon as 

tation activities, such as the 40,000-fd. Zefnah pilot project in
 

MOI is more interested in prototyves functioninz in 
the
 

Gharbiyah. 


field than in research papers.
 

Project scope need not be limited by the
 5.8 The Droject task: 


above demands. Some promising activities such as improving pumps
 

to reduce lift costs (para 4.13) or sinking of wells for 
sufplementa-y
 

which are not of priority interest for the 101
 
irrigation (para h.15), 

at present, might also be 'investigated by the project. However, 

at least -reliminaryunless the )rcject su-olies by June !982 

answers on the topics listed in para 5.6 it will be considered by the 

it has -conformed -o 
Y0i as a disappointment - regardless of whether 

the letter of the CID contract -- with Dotentially serious conse

nV to Droject continuation-but to USAID credibilitv
 cuences not 


in EThwpt. 
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6. ASSESS-NT AND f]iALYSIS 

The present section discusses a variety of topics
6.1 


concerning the project design, complementation, 
technical and
 

organizational aspects.
 

The 	roject Design
 

and.4esin are exceptionally good.
rnept
6.2 Ine roJ 


The evaluation team does not feel that with 
the benefit of 20/20
 

oeen significantly improved upon. The
 hindsight it could have 


process of learning how the present system 
functions before
 

Too often
solutions is sound and 	logical.testing or implementing 	 o-problems or 
' 1pmen 

devlopment projets, solutions to non 

assumed problems being implemented without 
the vaguest notion of 

This is true especially in irrigation 
system 

how to be successful. 


improvement, which is a complicated mix of society, water, land and 

so 
cropping systems. And the Egyptian water delivery system is 


complex that it is virtually impossible 
to understand it without
 

systematic data collection.
 

time for that difficult 	and time
6.3 	 This project provides 


collection, to understand the system

consuming phase of data 

and 

The project is undoubtedly providing the identify the problems. 
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best farm agricultural data available in Egypt. These data are 

needed by several ministries in the Government of Egypt and by 

donor agencies involved with assistance to ther.. it is noted that 

the recent USA7D scobe report on the "Nile River System - Redesign, 

Rehabilitation and Improvement Program" suggests that the following 

alternatives should be investigated in developing the feasibility 

for a command area irrigation project: 

(a) install a gravity system on an entire area;
 

(b) change from a rotation to a demand system of water delivery;
 

(c) reduce the size of the mes/ah command area; 

(d) develop operation and maintenance plans; 

(e) develop conjunctive use of water; and
 

(f) investigate land leveling and use of fill to raise mes/ahs. 

6.4 The feasibility of each of these alternatives cannot be 

assessed without a great deal of basic information and research. 

The Water Use and Yanagement Project, in its final phase, should 

provide exactly the type of information needed on all nt ahee 

technologies.
 

6.5 The project, then, is timely. Its'output is needed now. 

Among governmient officials one feels a sense of anticipation and 

expectancy for information which will define a workable large

scale program to increase agricultural production. It is 

especially important that the project focus full attention in the 

upcoming implementation phase on providing this needed information. 
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Lssssment of Prc.ect Design
 

In spite of a very lucid
 ).6 Interpretation of the rro ect sco'e: 


roject Paper, a point of potentially major misunderstanding 
remains,
 

it mean "upon entering
amely: what is meant bv"on-fa=rr"? Does 

Lhe farmer's property" or "upon passing the last 
control of the 

'inistry of Irrigation"? As discussed in parm 3.22 and 3.24, if the 

Vormer (limited) definition is adhered to then 
the project is on 

schedule, while according to the latter (expanded) 
definition the
 

project is seriously lagging, since no interventions 
have yet been
 

made in the no-man's-land between the last MOI 
control and the
 

The statements and actions of the contractor (e.g.
farm gate. 


planning to do mes/ah raising and lining) show 
that the contractor
 

However, at present

adopts the expanded definition, as does USAID. 


the contract (para 2.7)does not specifically include 
the non-farm,
 

non-M;OI irrigation and drainage system, and 
this may cause
 

uncertainty during the final evaluation as to whether 
or not the
 

To avoid misunderstanding
contractor has fulfilled his obligations. 

that USAID will formally establish, in a letter to 
it is recommended 

"on-farm"for the Tra-oses of this Drojectthe contractor, that 

last Y01 controlbetween the means "all fields, canals and drains 

Fate and the drains regularly maintained by the YOI."
 

of divergence is that
Agronomic r-v'tices: Another point 

with the 
the PP included "i'uerting of agricultural procedures" 

intention of testing them in interrelation 
with irrigation practices,
 

6.7 
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the timing of fertilization and 
to determine for example correct 

At
 
pesticide applications in relation to the 

irrigation schedule. 


the start of implementation this was not followed, 	
as purely
 

of the irrigation
agronomic experiments moved alone and ahead 

This situation 	has been improved, but it 
is still
 

experiments. 


present in the ongQing trials and in future 
planning.
 

6.8 	 The basic desili decisions such as the make-up of the 

correct (except
technical assistance team seems to have 

been cuite 

- para 6.9). The 
a administratorfor the omission of project 

Center as the principal counterpartWater Researchselection of the 

agency, with cooperation from the Agricultural 
Research Center,
 

Location
 
seems an optimal institutional framework 

for the project. 


the project office in Cairo was logical 
in view of the availa

of 


senior Egyptian staff, proximity to the
 
bility of facilities and 


and central position with respect to
 
points of decision-making, 

However, the expatriate subject-matter specialists
ine i sites. 

(agronomist, engineer, sociologist 
and economist) should spend
 

in the field - doing much of their 
about one-half 	of their time 


at the Kafr El Sheikh and Xinya sites - since
 
report-w-iting 

one of the chief benefits
 
daily contact with their counterparts is 

of their presence.
 

Many of the project delays
Lack of a Droject administrator:
6.9 


be ascribed(para 3.21 - 3.24) may
and deviations from Its purpose 

the PP did not provide for an expatriate 
project

to the fact that 
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the did or coulo not cnange the
administrator, and contractor not 

design in this respect. As a result, the large majority of the 

technical director's time was taken up in administrative matters 

such as housing, salaries and correspondence, and he 
was not able 

to devote his Lull attention to the true management function of 

Hiring a national adminiskeeping the project outputs on course. 


t-ative assistant apparently did not give the deslred 
results.
 

orovided

The lesson here seems to be that a team this size must be 


with a full-time administrator.
 

6.10 Assumotions: All major assumptions essential to project
 

progress (Annex A) held true and did not limit project progress.
 

In particular, the separation of the former Iinistry of 
Agriculture
 

and Irrigation into two did not prove an obstacle to the 
project.
 

However, some unstated input assumptions were only partially
 

slowing effect. The shortage
fulfilled, and undoubtedly had some 


noted (para 3.Q).
of civil engineers on the project has already beer 


The willingness of older Egyptian staff to change from 
office to
 

field work has also been overestimated, and in retrospect 
it would
 

have been better to concentrate the field training on the 
younger
 

staff.
 

A major implicit assumption was that the Egyptian staff 
wil
 

6.11 


be properly motivated. Motivation of the Egyptian staff, which
 

devotes to the project efforts that are unusual in the Egyptian
 

public service, critically depends on the incentives provided 
by
 



bhe project. USIJD financing of these incentives is scheduled to 

Unless a source of financin! - is
terminate at the end of 1980. 


found for continuinr these incentives, Er-Btian staff motivation
 

a detrimental effect 
is likely to suffer recititously, with serious 

outouts.on the achievement of project 

cf Project implementation.Manai-ement 

sufficiently results-oriented attitude 
lies at the
 

6.12 Lack of a 

in para 3.2) 
base of many of the output shortfalls to date discussed 

A case can be rrade for this phenomenon 
being associated with
 

3.2h. 


the university background of the contractor. 
The academic attitude
 

a broad knowledge of the 
has the advantage of contributingwhich 

has
 
subject matter and a scientific approach 

to problem analysis 

also had its drawbacks, manifested in 
a consuming interest in long

(such as an eventual future national water scarcity, 
term problems 

exense
 
rise of salinity or introduction of 

farm machinery), at the 


intellizent 
of focusing on Droducino the information needed to make 


the few ears.
 
in the EE-t irrigation system for next 

investments 


attitude is apparent in cases
 
The lack of a results-or-ented 

such as:
 

Beni Magdoul canal and several of its mes/ahs, lined in 
(a) 	 The 

study (through a 
not used to make a definitive1977, were 

comparison with neighboring unlined 
canals) of the economic
 

M0I plans to do 
return on lining and lowering a canal, as the 

on a large scale (para 5.5);
 



(b) The E01 policy of supplying water below field level, which
 

TW'UP contests, is based on the assumption that farms will 

use more water if supplied by gravity - an assumption which 

the contractor challenges. Although the project collected in 

Minya water use data from farmers irrigating by gravity and 

by lift on upstream and downstream reaches of the same 

mes/ahs, the data was not analyzed to resolve the issue of 

which system consumes more water; in fact, it is not known 

whether the data was collected so that it can serve for this 

purpose. 

(c) The project technical manager took a conscious decision

over the protests of other team members - not to start 

interventions or even water budget studies until the problem 

identification stage was complete, in order to avoid a
 

possible bias (para 3.23); scientific accuracy was preferred
 

over timeliness.
 

(d) The farm budget study, on which a considerable effort was
 

expended, is based on a stratified random sample of farms 

selected without any specific data use (or a number of
 

specific uses) in mind.. Thus there is no assurance that a 

sufficient number of the sample farms are located near a 

lined mes/ah or a well, for example, to make possiblean 

economic evaluation of such interventions. 

(e) A start on implementation of the Hammami buried pipeline was
 

apparently delayed by nearly a year because of the project
 



53
 

shortage of civil engineers 	 to perform the design and
 

Evidently the expedient of
specifications (para 3.9). 


a local engineering consulting
relegating this work to 


not been utilized.firm has 

:f) The number of articles written (seventy) versus the
 

(to date, only severalpaucity of irrigation interventions 


leveled fields and measuring flumes are visible at the sites)
 

seem to indicate a greater interest in research than 
in
 

execution.
 

was spent in identifying anda 

problems, this work 

(g) Although more than year 

quantifying the on-farm water use 

a conclusion in prioritization of
 was not brought to 

most promising solutions throughthose problems and of the 


that of Section 4, but with firmer an exercise similar to 

Instead, the irrigation interventions selected
numbers. 


for application by EWUP (precision leveling, gravity
 

irrigation, water users' associations, irrigation 
advisory
 

" t n n. ir v -i 
service) constitute an adaptation of U.

S
 

practices.
 

Most seriously, comparison of project interventions 
to date


(h) 

(para 3.22) and future plans (para 3.27) with the list of
 

possible irrigation interventions in the order of 
their
 

potential for replicability (para h.2 and the following
 

discussion) shows a predilection of the project management
 

to focus on those interventions (e.g. precision 
land leveling
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reasons have the 
water delivery by rzaVitV) which for various 

This can only be ascribed
lowest reolicability ootential. 


sense of priorities.
to a questionable 


The above rema'ks must be tempered with the 
observation that
 

6.13 


all too often the vice of technical assistance 
projects has been to
 

rush into application of U.S. solutions without 
sufficient
 

All of the shortcomings
comprehension of the local problems. 


noted in para 6.12 are corrigible, and 
to date the project has not
 

it is
 
made any serious error. In a research project like EWUP, 

better to sin on the side of taking more time than planned but 
to 

reach the correct solutions.
 

In this regard it suffices
roject findings:
6.14 Dissemination of 


to note that, although the most important 
applicable results of the
 

project to date have been in the field of 
agronomy, the MAG General
 

et received a sin 

Directorate for Ayricultural Etension 

has not le 

while the Deputy General Supervisor of 
publication frort the project; 


a member of the project

the Agricultural Research Center, who is 


direction committee, has so far received 
two articles out of the
 

seventy published by the project.
 

project

The lack of distribution to national agencies 

of the 

6.15 


findings (which are, after all, the raison d'etre of 
the project)
 

is not due to mere neglect but to project policy. 
A3view of the
 

seventy project publications shows that 
the whole publication systei
 

(a) project personnel, (b) USAID evaluation
 seems oriented to serve 




con
-and other donors, and (c) international publications and 

to be of use to those M3I and MAG depart
ferences, rather than 

ments which are in position to apply the project results 	(para 5.1 

(Project
Thus in the ten-part mid-project report, 

Volume I 
5.2). 


and Volume II 
Summary, Conclusions and Recommended Pilot Projects) 

(Project Technical Reports) are in a form useful 
mostly for project 

of the 15 articles of Volume IV (Technical Articles),evaluation; 


systems

at least ten are concerned with general topics 

such as "farm 

management" or "irrigation system improvement concepts," 
which in
 

Practically all of the project
 no way incorporate project findings. 


L7 Staff Papers (Volume III), which are
 
results are located in the 


uotation" and meant only for internal distribution. One
"not for 


that the General Directorate for Agri
result of this policy was 

a-tension has recently ordered for distribution 1000 tons cultural 

on the basis of its experiment-station results
 of zinc sulphate 


only, while the outstanding EWUP field results on the subject were 

not made available to it.
 

Analysis of Technical Asects 

6.16 Water manaerement among and on farms: The Egyptian irrigation 

the delivery of 
system is unique. The principal reason for this is 

land surface. 
to each farmer in a channel which is below the 

water 

Most irrigation systems involve government management 
of the system
 

In Egypt,

down to a tertiary system which is managed by the 

farmers. 


the tertiary system is the mes/ahs and it is 
true that the farmers
 

water beyond the mes/ah inlet. However, the Egyptian
manage the 




system offerz another major difference. Just -as the farmers on a 

somes/ah are mutually concerned about the water in that channel, 

are the farm_.rs located on different mes/ahs on a branch canal. 

the mes/ahs, so that the quantityThere are no control gates on 

of water available to every farmer is affected not only by the
 

consumption 	 of his neighbors on the same mes/ah, but by the behavior 

This added dimension greatly
of farmers on other mes/ahs as well. 


complicates 	 the water use pattern among farmers as well as the 

organization required. It certainly cannot 	be ignored, however,
 

improved farm water management.in any program dealing with 

6.17 	 The comprehensiveness of orojec' research directed at 
on-farm
 

Of the seventy papers and articles published so far by
water use: 


the project, 51% concerned water use, 30% dealt with agronomy 
and
 

8% sociologyagricultural economics, 11% concerned pest control and 

This in itself is not an unreasonable distribution
and extension. 


has been that
of effort. The problem, as noted above (para 6.7), 


most of the agronomy and pest control work proceeded rithout 
much
 

This problem is now being
connection with the water use research. 


corrected.
 

6.18 The aDoronriateness of considering-on-farm water management
 

apart 	from off-farm water manaement; This should certainly not be 

It is true that allthe case, and the project has not done so. 


but

project interventions to date have been on-farm (para 

3.22); 


project personnel is well aware of the intricate connection between
 

http:farm_.rs


on-farm, off-fam and policy. In EgQypt thic is especiall 

important because the farms are small, water is delivered below 

field level, there are no control gates on the tertiary channels, 

twice daily, and there is athe secondary channels are reguJated 

high water table throughout most of the country. Obviously one 

cannot isolate water management on farms in such a system. 'The 

water management system in Egypt is undoubtedly the most compli

cated one in the world. This need not be discouraging, because 

it also undoubtedly has the possibility of being one of the best

managed large systems in the world. However, it has not yet 

approached that potential.
 

6.19 Mes/ah-level water budgets: At present the water budgets
 

are made at the level of an entire branch canal (subsidiary canal 

in each of the three sites the canal inflowregulated by the MOI). 

is measured by a flume, the groundwater level is monitored through 

observation wells, the consumptive use is estimated by evapo

transpiration equations and the outflow is Pstimated (albeit with 

some difficulty owing to the low velocities in some drains). This 

program is important and shoulI be continued. However, an activity 

which is lacking at present is the monitoring of water movement 

into and along individual mes/ahs. Without such mes/ah -level 

measurements one cannot estimate the water savings caused by 

mes/ah improvements (elevating, lining, etc.), nor oven know 

whether there is maldistribution of water between the ffrst and 



on each mes!a (the "tailender problem"). These 
last irrigators 

a great deal of dedication and certainlyrequireobservations would 

of dayirrigating at ny time the 
overtime, since farmers might be 

or night. 

should be initiated early in 
water measurements6.20 	 Nes/ah-aeVel 

could be done by establishing
stage of mes/ah trials. Thisthe coming 

end of eachthe beginning, middle and
several mes/ah inlets (at 

gaging stations with recorders. The water manage
branch canal) as 

ment along the mes/a-h need only be a=ccmplished 
on representative
 

same manner as the farm survey data are
 mes/ahs, much in the 


Some of this information has been acc6mplished, 
especially


gathered. 


at Mansouriyah,but more needs to be done.
 

The extent to which farmers at the 
6.21 The tailender =oblem: 


far ends of canals and mes/ahs are not obtaining 
enough water has
 

In the sandy soils of El Hammami, EWUP 
not yet been determined. 


have shown that farmers at the lower 

investigations (TR 5) 	 end 

of the can£L have more idle land, grow fewer 
crops per year, have
 

a smaller percentage of their land in vegetables 
and use more pumps,
 

In Minya and Kafr El Sheikh,
all of which decreases farm income. 


visual evidence of crop water deficiencies 
at the end of res/ahs
 

38%
 
is harder to find; however, in the sociological survey 

(SP 32) 


20% of those in Minya
of the tail-end farmers in Kafr El Sheikh and 

of the uver
"never get sufficient water," while none 

stated that they 

One would expect this perceived water deficiency
end farmers said so. 




° its extent is yet to
thoughon productiViYan effect... e 

be determined. 

Because of the flat Delta terrain, 
drainageproblem:6.22 The 

its low elevationl, a-. the abundance of water in the irrigation 

a relatively high
 
system throughout most of 

the year, there is 


irriga
of Egypt's agricultural land. The 

water table under most 


date the salinity

salt content; 

tion water supply has a very low -to 


:Ls not
groundwaterand most of the
been minimalproblems have 

In fact, most of it is usable 
as irrigation
 

especially saline. 


water.
 

present situation cannot 
One might logic-lY predi

ct that the 
6.23 


continue without seripus 
detrimental effects being 

created by the
 

After all, the post-Aswan
 
high wpiter rtable and salt 

condition. 


This is undoubtedly the
 
irrigation system is not 

really old. 


asprogram, 
government has implemented 

a tile drainage 
reason the 

a program of open drain lines 
in the lower Delta agri

well as 


lands. 

program 

cultural 

must take 
any water management improvement 

6..24 Certainly 

The effects of alterations 
into consideration the drainage 

problem. 

in the irrigation system 
on efficiency of use, reduction 

of water

and alkalinity must be carefully 
monitored.
 

logging, salinity 
a program 

here drainage and ground water is relatively salt-free, 

especiallymight prove 
use of canal and drain water 

of conjnctive 
open drains act 

water table. Thelower q 1oAlhlp in maintaining a 
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an excellent source of water,as skimnrinc wells and would be 

should water use efficiency become a serious concern of the
 

government. 

0rr ani zaticnai Considerations 

a.nong the actions
0.25 	Farmer organization figures prominently 

team that
proposed by- the EWUP (para3.27). The 	 evaluation considers 

only around a new technology
far-mers can be successfully organized 

which romises benefits to all articinants. We believe that
 

have definpd, through generations of trial and error, 
the


farmers 

optimal degree of cooperation for maximizing their benefits under 

existing conditions. This implies that it would be futile to ty-," 

the basis of the existinz technology, e.g.
to o-canize farzers on 

"get all the farmers to work together to hand-clean the mesan
 

I f this is true, then the =rcject

and schedulc water deliveries." 


a new technology
should form irrirators' association, only around 

which necessitates such orranization, 	e.g. for joint operation of
 

a pump for n entire raised mes/ah.
 

ProjeCt agents should evidently
6.26 	 Izigation extension sev-ice: 


the farmers for the optimal operation of the new systems
orgarize 

created by the project (e.g. scheduling of irrigation 
along a
 

A different matter altogether is laying thegravity canal). 

to provide an irrigation extension service,
foundations for an entity 


The evaluation team is
 as the EWUP plans (Annex C) seem to imply. 

In such an intervention the "new technclogy" is in fact the
 

presence of a =oject agent, and things are likely 
to revert
 

to the traditional way once he is withdrawn.
 

http:para3.27
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less sa:qnuine than the contractor %bout the potential of such
much 

all the problems ofOne would expect iJt to 	share an organization. 


been noted for its success,
the MNAG extension service, which has not 

NIAG extension service at least has at 
with the difference that the 

some high-payoff technologies (fertilizers, microits di' ?osal 


nutrients, pesticides, improved varieties) to 
extend to the
 

farmers, while no such high-payoff technology 
has yet been developed
 

by FJWPI. 

6.27 	 Water is only one of the agricultural inputs, 
and in vile
 

not the limiting one. Creating an
 
Valley conditions it is 


creating a
 
"irrigation extension service" would be as logical 

as 


separate "fertilizer extension service," "pest control extension
 

service," "zinc application extension service" and so forth.
 

Insofar as new irrigation techniques which require 
more farmer
 

seems
 
organization (e.g. elevated cax.als) prove their 

worth, it 


the repertoire of the agricultural
more effective to add them to 


for applying them
 extensicn service, and give it the means 


adequately.
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7. T=- PROPOSED ACTION PROGRAM 

7.1 The pilot project is about to enter a new phase consisting
 

mainly of canal and mes/ah trials, which may be regarded as the
 

establishment of prototypes of an elevated mes/ah, a buried pipeline, 

etc. Although it would be premature to call these "pilot projects" 

(para 3.37), they will be of a considerably larger size than the 

field trials undertaken so far. It is important that this phase 

be carefully planned to insure that information derived from it will 

not only be useful to the GOE but will also be in a form 

usable by them.
 

7.2 It will be esecially important to manage personnel and tir. 

carefully; otherwise the program.can become fragmented and rnnfocused, 

resulting in the loss of itz true purpose and the production of 

something other than planned. This cannot be overemphasized. 

The very nature of the program results in a rather thorough under

tanding of the on-farm agricultural situation. Armed with such 

knowledge, project personnel will think of many possibilities for 

further study and research which are outside the project bounds. 

ost of them could be viable and worthwhile endeavors; however, 

with linited time the project must remain focused on secific 
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objectives. Otherwise it will continue indefinitely on the brink 

of nrodiucin7 somethinz useful for operational agencies but never 

ouite rettin it all tozether. This is a common failing among agri

cultural researchers. it is much more attractive and easier to 

pursue unlziowns than it is to develop an implementation methodology 

for an improvement.technology that has been identified. Yet the
 

project must do exactly that if it is to accomplish its purpose.
 

This is a challenge project leadership must constantly deal with. 

7.3 The project is at a stage where canal trials are long 

overdue. There is no reason for not launching them now. Bowever,
 

implementation plans and target outputs need to be very clear to all 

participants. To date they are not.. The present plans are too 

diffuse and non-specific. It is not apparent that an analysis
 

of time and technician constraints was made before deciding on 

the scope of the studies. These need to be narrowed to technologiet
 

which have a high probability of being useful to Egypt in the near 

term. They also need to be focused, because the technologic not 

only need to be applied and tested but the implementation must
 

be monitored with sufficient care so that a development plan can 

be designed from the pilot tests. This means that the reasons for
 

successes and failures must be quantified. The implementation and 

operation of each prototype must also be accomplished in a manner 

such that the institutional requirements for its establishment are 

quantified and delineated. This always means more time than if 



Egypt

project staff accomnplish the entire process 

by 	themn.les. 


research project;
cannot improve its irrigation system throuh. a 

DWUF can only develop an economic- y and technically feasible 

plan for such improvement. The remainder of the project life 

should be devoted solely to that purpose.
 

Action ProaranConditions for a Successful 

project concludes in 
that the last phase of the 

7.4 	 To assure 

should followto the operational agencies, it
results useful 

the conditions discussed in the following 
paragraphs.
 

made specific as possible, so that 
7.5 Evea-y trial should be as 

the effect of the various factors can 
be disaggregated. Evezy
 

(a) farmer practices,

trial should include four variations: 


improved agronomic practices
(b) Improved irrigation only, (c) 

(d) both improved agriculture and irrigation. 	 This must 
only, and 

of the agronocosts benefits
be done in order to separate the and 


these are largely

mic and the irrigation interventions, since 

for payoff and replicability,
separable, have different potential 

different ministries and most 
and in practice will be applied by 

Where staff
 
probably in different regions and at 

different 	rates. 


do no't allow this, only'imroved i=rigatiQg.
and time limitations 


curent
aways in comparison with
prctices should be tested, 

in the irrigation peckae
practices Largely separabl6" techniques 


should be tested

and farmer organization)

(e.g. lanc levelirg 

separately. 
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7.6 Every trial shoul d ha-ve a complete analAysis;of its cots 

benefits and the conditions under wh-iich it can be successful. ; 

For- construction (e.g. 

an estimate should be 

of an elevatedi mes/ah 

made of the 'costs when 

or a bur'ied ripeline), 

these interventionsA 

-are applied on a larger scale. ~ 

~'A*recommpend 

7.7 The conditions otingduring large-scale application of I 

.the tec'hnioues tried must be visualized and duplicated as clearly 

as possibl-e. The project should not fuirnish inputs.Which are 

unaiabeon~agr ae~ ifides, -should-analyze- and, 

how they would be made available when the techniques are~ 

applied on a national basis. 

A *A 

*A7.8 

and 

S-Decific resonsibilities must be assipmed to every Egv-ptian, 

American 7project member. Time is too short to have every 

-Aprofessional advising on every project. Everyr trial must be -out 

in the charwe of a specific 'erson, and sufficient authority dele-

gated to that person so. that the work can proceed expeditiously. 

A 

~' 

7. The experiences involved in designin=g and conducting Aeach -trial 

mu~t be documented, regardless of whether the trial is ultimately 

considered, successful or not., The reasons for successes and failures 

mut be-'mwn go thjat: the form,-'cn be apc'ona laxger scale 

4&d the atter ritiepeatecd. ,A~ 

7.10 Any necessary studies of thee eiiting..situto thould beA 

/ carried out con currehtni .t'. the..,A Aras. Th'ciLnprogram 

not be delayea in order to do further research 

should 
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At the end of the project, a program of expansion 
for the
 

7.11 


successful trials should be prepared.
 

The number of trials must be kept to a 
minimum. It will be
 

7.12 


one program than to accomplish several
far better to complete 


The output from a trial is not useful unless 
it is
 

partially. 


developed to a point where a decision considering 
its adoption or
 

rejection can be made.
 

The Action Prorram Recommended
 

In light of the discussion in Sectiops 
4 and 5, the action
 

7.13 


program outlined below is recommended for the 
remaining phase of
 

the project. The suggested action program will both test the
 

interventions which have a good potential for payoff 
and replica-


It

bility (para L.2) and satisfy IOI data needs (para 5.6). 


some of the interventions will not
 should be borne in mind that 


years to provide conclusive answers
 be sufficiently advanced in 1 


further
 
The acti6n rorram surgested below should be 
(para 3.29). 


down to a
 
sub.jected to D jp manpower constraints in crder 

to come 


doable program. The recommended activities are discussed 
separatel3
 

The action program consists of four
for each project site. 


aptivities.for each site, of which the first two activities at
 

each site aeconsiderd hi~hiriot ,nd the other two 

secondary. 
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7.lL Action nri.oritieE at Mansourivah: 

(a) Canal lining; Determine water savings and
Prim"'rYu 

benefits due to lining by completing the study 

of the Beni Ylagdoul canal and lined mes/ahs 

in comparison with neighboring unlined ones. 

(b). 	El Haminmami buried Dipe, including replace

ment of mes/ah 2 by buried pipe: install,
 

organize farmers, establish farmer advisorzy
 

service, determine water consumption,
 

costs and benefits.
 

Determine
Secondary: (c) 	SupplementarY well irrigation: 

the benefits by studying profitability of 

farms with 'and without wells in El Hammami. 

(d) Gravity irriation:I Raise nes/ah 10, 

organize farmers to operate a single pump,
 

advise farmers, compare with a neighboring
 

unimvroved mes/ah, determine water consumption,
 

/
costs and benefits..?


7.15 Action Priorities at Minya:
 

lPrimax7/: (a) Nechanical cleariniz of mes/ahs: Determine 

appropriate equipment, costs, improvement in
 

I/ 	 Given a lower .priority since this aiivity wi,'be mbre
 

intensively utrsued in 'Xinya.
 

2/ 	The 30,000-fd San el Hagar irrigation project of the Kinistry
 

of Land Reclamation (Sharqiyah), whilh is irrigated by pump

driven sa/iYas supplying water to 200 fd mes/ahs each and
 

operated by the farmers (footnote to para L.13), should be 
gravity irrigation.studied as an existinr vilot area for 




water distribution and yields over existinr
 

situation.
 

(b) Gravity irriration: Raise mes/ah 26,.
 

organize farmers to operate a single pump,
 

advise farmers, compare with a neighboring
 

unimproved mes/ah, determine water consump

tion, costs and benefits.
1/
 

(c) Tambour improvement and replacement: Import
Secondary;: 


and field-test an 1R.I diaphragm pump, create
 

and field-test a bicycle-driven tambour.
 

determine costs 	and labor savings.
 

(d) Gate improvement: Install an improved
 

(Nyrpic) gate on Abueha canal, measure
 

water savings, determine whether improved
 

water control reduces yields as is sometimes
 

claimed.
 

7.16 	Action priorities at Kafr El Sheikh:
 

Determine technology,
Primary: (a)	Precision leveling: 


costs, field size, yield increases, water
 

consumption, influence on water table,
 

possibilities for eliminating field drains.
 

_he 30,000-fd San el Hagar irrigtion project of the 11inistry1? 
of Land Reclamation (Sharqiyah)" which is irrigated by pump

driven!sa/iya 3 supplying water to 206-fd mes/ahs each and 

opera-ted by the fa.:mer (footnote to para 4.13), should be 

studied as an existinfrilot rea for .ravi-' irrigation. 

with private contractorsThis activity should best be carried out 

to gain experience of real costs and achievable precision. 
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(b) Conjunctive use- Irrigate an area with
 

mixed canal and drain water, determ.ine effect 

on yields, water requirements and soil
 

/

salinity.
 

Secondary: (c) Imorovement of pumps and sa/iyas: Select and 

install a slow-speed helical pump, a motor

driven sa/iva and a ball-bearing-mounted 

animal-driven sa/iya, determine costs and 

discharge. 

(d) Gate imorovement: Install an improved
 

O= Sen mes/ah, measurt(N-rpic) gate on 

water savines, possible yield reduction.
 

an optimal one in the sense ..onosed action Droram is 

that it would both test the interrentionz with the highest potential. 

for payoff and replicability (para h.2) and satisfy MOI data 
needs
 

to

(para 5.6). If the analysis of program manpower needs finds it 

beyond EWUP capacity, then only the primary-priority items (a)
be 

and (b) at each site should be implemented. It should be noted, 

however, that except for item.7.l14 (d) the secondaryfpriority 

interventions represent relatiVely minor efforts.
 

The activity itself has a priority; its practicability at the
 

Kafr El Sheikh site should be examined. 
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from
 
nro -r, nronosed by the evaluation 	team differs 

action
7.18 	 The 


following main aspects:
 
the one surested b.' EWeUP in the 


a pilot program, since none 
of the
 

(a) It does not claim to be 


some extent)

interventions (except precision leveling 

to 


retested techniques ready to 
present
 

constitutes a oackar-e of 


Neither is the EWUP program 
a true pilot
 

to the farmers. 


The difference is that the 
program
 

program (para3.32). 


proposed by the evaluation 
team places the accent on
 

separatinr the costs and benefits 
of the irrigation inter

so that they will not be masked 
by 	the higher-payoff
 

ventions 

agronomic interventions.
 

(b) As a consequence, wherever 
manpower resources do not permit
 

testing both irrigation and 
agronomic interventions
 

only irrigation interventions
and combined),(separately 


would 
be tested. 

as a control for
would be measured 

(c) An unimproved mes/ah 

every improved (cleared, 
lined or elevated) mes/ah.
 

considered premature and
 
(d) Raising the entire Abueha 

canal is 

was 	 eliminated. 

only aroundis recommended 	 new 
(e) Farmer organization 

entire mes/ah.for anas a common pumpsuchtechnologies 

(f) A number of low-cost appropriate 
technologies (mechanical
 

isimprovements) 
canal clearing; tambour, sa/iYa 

and pump 


included.
 

canals,
of existinp prototypes' (lined

(g) 	 The utilization 


is maximized.

for obtaining informationwells) 
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(h).Precision leveling, in view of its limited 
potential for
 

is suggested for one site only
replicability (para 4.22), 


(Kafr El Sheikh, where irrigation.losses to drains 
and
 

groundwater are largely irretrievable).
 

The LWUP action program

Time frame for the action nrogra: 

December 1982). 
was designed for tro years (January 1981 -

Realistically, meaningful results regarding 
most of the activities
 

recommended cannot be expected by the present 
project end in
 

There is a certain logic for allowing the
 June 1982 (para 3.24). 


project a six-month extension in order to run 
five years as
 

On the other hand, there is
 planned (January 1977 - Dcember 1982). 


no particular reason to excuse the contractor 
for a late start
 

3.24). To put the 
(para 3.7) and execution delays (para 3.21, 

matter in perspective: assistance to on-farm 
water management 

is recommended for the long term (para 7.20); 
whether to allow a 

six-month extension of the present contract, 
or to complete the work 

up in the framework of a future contract, 
is primarily a matter of
 

Judging by past performance, however,
administrative feasibility. 


it does not seem likely that the proje'ct will 
reach its outputs by
 

it better to make a long-term
December 1982 either, so seems 

decision regarding the form of future assistance 
to improved water 

use than to grant a temporary extension. 
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Post-Project Considerations
 

water imnrovcnent: 	 The 
7.20 	 FY'amewor" for Post-rroject use 

that E'¢t made -romisinF start,evaluation team submits the has a 

solid
which shou]d be continued. In the team's judgment, the 

accomplishments of the project in creatinr a cualified, 
exoerienced
 

imrovement team able to work
and dedicated FMMtian water use 

raining acceptability for
successfullv with the farmers, and in 

the methodolon'' of on-farm azro-irriiation research, far outweigh
 

roject. It is better
 
the immlementation delays exoerienced by the 


to proceed slowly in more or less the right direction 
than to charge
 

down the wrong road.
 

7.21 The institutional formula for continuing the 
assistance to
 

on-farm water use improvement depends first of all 
on the nature
 

and scope of the activities contemplated. The continuation of
 

various research activities on three sites of 100C-2000 
fd each
 

(including bona fide pilot projects on that scale) requires 
a
 

different organization than technically backstopping 
a 40,O00-fd
 

same sites, including
For follow-on activities at the
project. 


pilot projects, it would be logical to keep them 
under the aegis
 

As to continuing
of the Water Distribution Research Institute. 


donor support to the institute, several formulas 
are possible,
 

for example:
 

(a) extension of the present CSU contract as is;
 

(b) a new long-term contract with CSU for a reduced level 
of
 

technical assistance;
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(c) a long-tern technical assistance contract, to be opened to
 

bids; or 

(d) 	 a contract with the Water Distribution Research Institute to 

produce specified %ater use improvements, allowing it to 

have the expatriate assistance it deems necessary to fulfill 

its 	obligations.
 

All 	approaches have their advantages and drawbacks, 
to wit:
 

(a) Extension of the present contract would be administratively
 

the 	easiest and would compensate for the fact that the
 

present contract runs years of effective work, as
 

against five in the original project design. However,
 

this is a stopgap solution since such project extension
 

would probably not be for more than a year, by which time.
 

the 	problems would probably not be markedly different.
 

This solution would probably constitute a disappointment
 

for 	MOI. Finally, it remains to be seen whether the new
 

well-Project Technical Director can furnish the dynamic, 

focused leadership required.
 

the 	advantage(b) 	 A new lon-term contract with CSU would have 

of 	continuity and of avoiding the risk of another team 

CSU team.committing some of the errors avoided by the 

Such a contract would call for a redvced level of technical 

assistance. This could be furnished for example by one
 

engineer, one agronomist, one economist and one sociologist,
 



These should be senior persons with wide experience in their
 

respective fields and would serve primarily for technical
 

of thebackstopping, while Egyptians would be in charge 

On the other hand, most of the delays experifield work. 


enced by the project can be traced to the lack of well

focused, results-oriented project management; and the 
need
 

the Droject moves into
for such manarement will increase as 


the imlementation Dhase.
 

oened to
 
(c) A lonp-term technical assistance contract to be 


bids would hold the potential of finding a TA team 
with
 

an experience and approach more suitable than that 
of a
 

university team for backstopping larger-scale water 
develop-


On the other hand, one would riskment accivities. 

in Americanmore interested advocatingobtair InC a team 

technclogJ than in identifying and implementing Egyptian 

solutions to Egyptian problems.
 

(d) A contract with the Water Distribution Research 
Institute
 

secified water use imrovements: under such a 
to Droduce 

contract the institute management would be bound by per

formance secifications (e.g. create a pilot area of 
a
 

given size functioning at a given water use efficiency 
and
 

yield levels), and will determine the input mix necessary 
to
 

achieve this performance, including the number and 
type of
 

advisers required. This alternative holds the
expatriate 

promise of making a more effective use of donor resources
 



the case where 	 control of funds had 
this has often been 

with clear performac~e
the beneficiariez,been given to 


-
 for fulfillment).
specifications and appropriate incentIves 

the other hand,' it demands a higher level of Egyptian 
On 


/

capability.management 

formula to be selected for 
continuinr assistance depends,
 

7.23 	The 


of the activities
on the nature 

as noted above 	(para 7.21), 


Assuming that in the post-project 
period there
 

cntemplated. 


for modernization
 
would be expanded USAID assistance 

to the Y0 


of the irrigation system, including 
both continuation of the field/
 

canal trials and initiation 
of pilot projects and larger-scale
 

activities, the 	Egyptian project 
direction stzited a preference
 

contract.host-countryassistarethrough a 
for chnneling 	such 

This would enable the assistance 
to solve the problem of incentives
 

Contract execution
 
the Egyptian project personnel 

(para 6.11).

to 

would be managed by a board (as 
ie the case with the MOI/Dutch
 

The board could consist of five 
Egyptian
 

drainage project). 


members (e.g. the Miiiister of 
Irrigation, the Egyptiafn EWUP 

directom
 

and three other YOI nominees) and 
five U.S. members (eeg. the USAID
 

project officer, EWUP technical 
director and campus director, 

and
 

two persons representing the 
technical assistance to implementation,
 

discussed below). The board 
would meet every six months to 

set genera
 

CSU team wuld continue
A reduce 

policy and approve work plan,-. 


It may be ncted in passing that 
in Brazil the Agricultural
 

I 
Service has been converted intc 

a company which
 
Research 

performs all agronomic research 

in Brazil under contracts
 

with various agencies.
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the basic studies, trialls and pilot project activities, to provide 

the benefits of continuity and CSU institutional memory, while 

an imnlementation-orijented contractor'will be added to rrovide 

technical assistance to the large-scale rehabilitation activities.. 

Direction by the same project board would assure coordination 

between the two technical assistance teams. 

7.24 The evaluation team sees in the above formula both 

advantages (of preserving continuity) and disadvantages (of creating 

coordination problems between two technical assistance teams). Not
 

having discussed the matter with other Egyptian officials, the team
 

cannot offer a recommendation on the subject. The matter deserves
 

further discussion.
 

7.25 Feasibility of the interdisciplinary aDproach during 

implementation of a larger project: The EWUP proved without a
 

doubt that Egyptian professionals from different disciplines and
 

institutions can successfully work as teams for solutions of
 

given problems (para 3.16). In considering larger agro-irrigation
 

projects, three situations may arise:
 

(a) Large components of the Droject mav be essentiallv free

standing. For example, once an interdisciplinary team 

has designed a major buried-pipe project, its construction 

aspect will essentially involve only the engineers. 

(b) A task may reouire a small interdisciplinary field team
 

(e.g. rede-signing a canal may involve a sociologist to
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ascertain local concerns, an agronomist to determine 

water requirements according.to the cropping pattern, and 

an engineer). The resulting situation would be similar to 

that of the EWUP field teams, and cooperation should be 

equally successful if the entire vroject is structured
 

so as to allow/reouire different professionals to work
 

together.
 

(c) Cooperation at the toy level will be the critical element,
 

since it is at this level that intra-institutional
 

rivalries tend to pull cooperation apart.
 

7.26 Thus to assure the success of a larger interdisciplinary 

project, two conditions must obtain:
 

(a) the project leadership must understand the interdisciplinary
 

nature of the problem and the project; and
 

(b) the donor must design'into the project conditions which
 

cmirefully snecify the contribution to be made to the Droject
 

by each of the Darticinatina institutions.
 

http:according.to
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8. CONCLUSIONS 

is very good and could not 	be significantly
8.1 	 Project design 

of hindsight. The three-stage phasing
improved with the benefit 

(problem identification/testing of 
solutions/pilot projects) is
 

The
 
logical. The interdisciplinary approach is 

appropriate. 


of office and field 
framework and physical location

institutional 

administrator 
sites is optimal. Addition of an expatriate project 

to focus more on the
the technical director

would have allowed 

management function of keeping outputs 
on 	course.
 

the project will have by
8.2 	 Innuts: Due to startup delays 

time accomplish a 
1982 only 4J years of effective work 	 to 

June 


staff inputs were generally
five-year program. Monetary and 


did not constitute serious constraints
 available as planned and 

on achieving outputs, although there 
was an insufficiency of
 

civil engineers and an overabundance of short-term 
Egyptian 

procured were sometimes not 
Equipment and instrumentsconsultants. 

the national and expatriatebetweenthe most appropriate. Relations 

high regard in the Egyptian team 
teams are excellent. There is a 


of the contractor team, although there is a
 
to the dedication 

age and experience to 
some new advisors are junior in

feeling that 

those they replaced.
 



8.3 Projiect assuzotionS held true and did not constrain achievement 

unless a solution is found by 
of outpits and purpose. Rowever, 

the problem of incentives, motivation 
of 	the
 

January 1981 to 


with a serious effect
 
Egyptian staff will decrease significantly 


on the attainment of project outputs.
 

The chief achievements of
 internal objectives:
8.h Outouts 

the project to date has been (a) 
creation of a well-trained,
 

water use researchER7ytian 	 team 
truly interdisciplinanrmotivated, 

which s field-oriented and has an excellent 
rapport with the
 

bona fide
 
farmers, and (b) establishment 

of the methodolotn, of doinu 


research on the farmers' fields and with 	 their 
arro-rriation 

The evaluation team considers 
that these 	institutional
 

cooperation. 


in meeting externalthe shortfallsoutweiahachievefents far 

noted below.objectives, 

- external objectives:8.5 	 Outnuts 

is essentially complete, 
(a) The proble -nidentification stare 

on-farm surveys.studies and
including soil studies, outlet 

known 
all) of the problems identifiedwere 

Most (though not 

)efore, but this is the first 
time that 	they were quantified.
 

are the best in Egypt, but they 
Lhe farm budget studies 

in mind, which may
with specific uses 

krere not constructed 

the coming project trials. 
limit fortheir usefulness 

kltogether, none of the findins of the proble-identification 

stage was such that the interventions contemlated at present 

could not have started oneor two years ao. 



ou
 

(b) The 'crop experiments constitute the most notable results
 

of the project to date. Apparently they constitute the
 

nly on-farm agronomic research going on in Egypt.
 

Significant yield -improvements were found to result from
 

zinc application in most (although not all) oases and
 

from pest control in vegetables. However, most agronomic
 

experiments were divorced from irrigation factors and as
 

such of little relevance to project Du-oose (although, by
 

serendipity, they might have a greater effect on achievement
 

of project goal of raising small-farmer income). At present
 

agronomic experiments are more closely related to irrigation
 

practices, but not yet completely.
 

(c) Irrigation trials at field level are on the way in all
 

three sites through the use of precision leveling, large
 

basins and long furrows combined with agronomic improvements.
 

Results are still preliminary.
 

(d) Deliverv system interventions (canal and mes/ah trials) 

have not yet started; this constitutes the chief shortfall
 

ossibilitv of the
of the imnlementation and nrecludes the 


project reachinz its most imortant output targets (pilot

tested replicable technologies for improved irrigation)
 

by June 1982. The evaluation team finds nothing in the
 

results of the problem-identification phase or other factors
 

which would not have allowed canal and mes/ah trialr -v start
 

or two years ago, in time to achieve project outputs.
one 




8.6 The next nroject stae: The uncominr nhase cannot be called 

"iaot nro-rams". since none of the technolories pronosed have vet 

been tested by --%!?and found worthy of wider application. The 

interventions contemplated consist mostly of mes/ah and canal trials.
 

for establishinc nrototv es of new technologies, such as raised
 

mcs/ahs and buried pipelines for gravity irrigation. laming them
 

"pilot projects" masks the fact that they could and should have
 

started 1 - 2 years ago, and encourages loading them with other 

interventions (agronomic practices, advisory'service) to the extent
 

ossible to define the benefits of
that by project end it may not be 


the irriation technolories oer se.
 

8.7 The Droiect nla-ns assume a si.x-month project extension, with 

final reports on the "pilot projects" due by December 1982. Ln 

light of project delays to date, it is less than likely that 

available by thatdefinitive results of the canal trials will be 

The most likely result is that the contractor will fulfill
date. 


contract, but will not satisfy F1OI expectations.the letter of the 

8.8 Arronomic interventions were found to have higher payoff and
 

_eplicability potential and lower initial investments than irriga

tion interventions. Thus zinc application showed yield increases of 

up to 670 in rice and apparently 100 in wheat; pest control 

88' to 1o in certain trials; useincreased vegetable yields by 

of a rice transplanter increased yields by 2h% while reducing costs;
 

and halvirF fertilizer application in Mansouriyah increased yields
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by 16,61. Project stalf is confident that improved agronomic 

fertlizer and mironutrient application, pest
techniques (b 


control, cultivation techniques, higher plant densities 
and improved
 

varieties) can increase national average yields 
by about 25/" without 

changes in the irrigation system. 

Irrication interventions may consist of the 
following, listed
 

in the order of their payoff and replicability 
potential.
 

u 


rates have high replicability and 
offer considerable
 

(a) Imoroved 


savings (173 in Beni Magdo.Jl), but the effect on 
local water 

yields is unmow.n and may be negative.
 

canals and mes/ahs offers 
(b) Mechanical clearing of branch 

high payoff and replicability at relatively 
low investments.
 

(c) Improved water-liftinz equipment (e.g. low-speed 
pumps,
 

sa/iyas, bicycle-driven tambours,
ball-bearings-mounted 

of
farmer-operated diaphragm pumps) have the votential 

high payoff (reduction of pumping labor and costs) and 

However, prototypes must still be 
tested.
 

replicability. 


of drain and canal water has a good
(d) Conunctive use 


replication potential for water savings.
 

(e) Supplementqr%" well irriation has a good potential 
in light
 

soils, at least for vegetables.
 

z-als and mes/ahs induces local water savings 
at
 

( -4T--


relatively high investments. Yield increases are probable.
 

Replication potential is low to medium.
 

http:Magdo.Jl
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es/ahs saves pumpinE costs but incurs
 
(g F.isinr canals and 

,OI resistance,
high, investments. Due to 

relativelY 

Effect on water saving is not
 
replicabilitY is limited. 


known but probably-negative.
 

ipes save land, but effect 
on energy and water use
 

(h) Buried 


Due to the high investments, 
complex
 

is not determined. 


organization and pipe shortages, 
replicability is limited.
 

(i) Precision ieveling may 
bring about savings of water 

and
 

irrigation labor, and free 
land occupied by farm ditches.
 

However, due to constraints 
of the cropping cycle, access
 

roads, skilled personnel, 
need for organization at 

farmer
 

and GOE level, and low felt 
need of the farmers, replica

bility potential is low.
 

of Irr-iation is the chief 
interested party in the
 

The Ministry
8.10 


is water savinr for horizontal
 obective
The overridin7 INN
project. 


101 professes little interest 
in yield increases in
 

expansion. 


presently cultivated areas 
through better water management,
 

-the 

and is acainst reducing farmer 
labor and costs by eliminating 

pumping, 

/ -' 

since it believes this will 
increase water use.
 

proJect are the following, 
roughly


from the
expectations
8.11 YOI 


in order of priority:
 

(a) technology, water use, 
costs and benefits of buried 

pipelines;
 

(b) water savings and benefits 
of lining;
 

(c) possibility of doing 
without covered drains by 

better field
 

water management;
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and water savings of improved gates;
(d) tech-noloC.y 


(e) other reductions in total water requirements.
 

8.12 The M0I has considerable anticipations regarding the project, 

and must have at least preliminary results on the above topics 
by 

June 1982.
 

Lack of a sufficiently results-oriented attitude 
on the part


8.13 


of the contractor team is co:sidered the chief reason for 
project
 

shortfalls to date and limited perspectives for fulfilling 
1401
 

or even by December 1982. This is
expectations by June 1982 


evidenced by the following:
 

(a) the existing lined canal at Beni Ilagdoul was not used 
to
 

determine the benefits of lining;
 

(b) the existing lift and gravity irrigation in different 

parts of the Abueha canal conmand area were not yet utilized 

to compare the water usage by these two methods;
 

(c) start on water budgets was delayed 6 - 9 months behind 

schedule to avoid a possible bias in the on-farm 
survey;
 

(d) the farm budget study is not geared to specific uses;
 

(e) no obvious solutions were tried before the end of the
 

problem identification period, as the PP had recommended;
 

(f) a local consultant firm was not used to speed design of 
the
 

Hamnami pipeline; and, most seriously,
 

(g) EWUP choice of technologies to be tested in the oming 
phase
 

reflects to a large extent an adoption of U.S. technologies
 

(precision leveling, gravity irrigation, irrigation advisory
 



service) which for various reasons have a low potential 

in Egypt, rather than either a response to felt Y01 

information needs (para 8.11) or testing of the technologies
 

in' the view of the evaluation tea., arewhich, at least 

and replicabilitybelie~ved to have 	 the highest payoff 

potential (para 8.9). 

errors have been committed by
8.14 	 On the other hand, no serious 

all of the defects are corrigible. The
the project, 	 and above 

worst which 	has haiened so far is that the project 
is about a
 

year late on its 	planned outputs.
 

8.15 	Dissemination of rroject results is quite insufficient.
 

SID evaluations and the
 The technical papers seem directed at 

technical articles at international seminars and publications, 

while the project findinzs are concentrated mostly in the staff 

papers, which are meant for internal use only.
 

8.16 	The form of future assistance to water use improvements 
depends
 

on the scale of the aid envisioned. For continuation of
 
first of ali 


studies and pilot activities, a long.-term contract 
could be either
 

awarded to CID, opened for bids or channeled through 
the Water
 

For a major 	investment in
Distribution Research Institute. 


improved water use a project board could be formed, 
with technical
 

assistance offered by CSU on research aspects and 
by an implementation

oriented consultant on the large-scale 	execution aspects; 
or a single
 

new consultant could handle both aspects.
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9. RECO-]2 ATIONS 

The project should definitely be continued since 
it


9.1 


is well designed, has had considerable institutional 
achieve

ments to date, and its implementation problems.can 
be overcome.
 

purpose should be expanded to include not only
9.2 Pr-ojct 

yield increases but also labor savings, 
cost reductions and 

water savings as means to reach project goal 
of increased farmer
 

income (water savings imply income of new 
settlers who would
 

benefit from the water saved).
 

USAID should formally establish to 
the contractor that for
 

9.3 


not only fieldsmeansfulfillment "on-farm"purposes of contract 

but also those parts of the water delivery 
and drainage systems
 

which are not regularly maintained by the MOI. 

for the last phase of the project,
9.h An optimal action Drogran 

which would both satisfy- 0I information needs and test those
 

highest potential for payoff
irrigation technologies which have the 


and replication, would be:
 

(a) 	 MansouriVah: 

Study lining of Beni Magdoul canal and mes/a-hs
Primary: i. 

to determine water savings and benefits. 



ii. 	 Establish, operate and study the El Hmami 

buried pipe. 

Secondary: iii. 	Study the economy of supplementary well 

irrigation. 

iv. Establish, operate and study elevated 

mes/ahs for gravity irrigation. 

(b) ya: 

Primary: i. Establish mechanical clearing of mes/ahs 

with appropriate equipment. 

ii. Establish, operate and study gravity irriga

tion by raising mes/ah 26. Study the irriga

tion by raised mes/ahs at San el Harar as an 

existing pilot project. 

Secondary: iii. 	Field-test a slow-speed pump and a ball-bearing

nounted sa/iya.
 

iv. Improve gate on Omm Sen canal, study water
 

savinqs snd effect on yields.
 

(c) Kafr El Sheikh:
 

Primary: 	 i. Precision leveling on a large enough area 
to 

establish the effects on water balance 

(including possibilities for eliminating 

surface or covered drains) and yields. 

ii. 	 Conjunctive use of canal and drain water to 

determine effects on yields, water require

ments and soil salinity.
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Seconaa-OY: iii. Field-test a slow-speed pump ana a 

ball-bearing-mounted sa/iya.
 

iv. Improved gate on Or Sen canal, study 

water savings and effect on yields. 

9.5 The above action program represents less 
effort than the
 

one proposed by EMUP since raising the entire 
Abueha canal is
 

It
 
eliminated and precision leveling is confined 

to one site. 


subjected to analysis of staff constraints and 
reduced
 

should be 


if necessary to the "primary" itemps above only.
 

9.6 In imlementinr the action Drozra-m, personnel 
and time must 

h mnaed carefully. Management must focus on a minimal number of 

well-defined objectives. Implementation plans must be detailed and
 

clear, and every Egyptian and U.S. staff member 
assigned specific
 

responsibilities. The advisors should spend at least half of thei
 

time in the field, and short-temn consultants brought in only if 

Both successes and failures should
 necessary for field jobs. 


be carefully documented as to costs, benefits and 
necessary
 

institutional effort. Necessary studies sould proceed along with
 

the interventions, rather than using the research 
as a reason to
 

delay the interventions or corinntinr the research 
as usual and
 

adding the interventions.
 



In order to separate the effects of the (high-payoff)
9.7 

agronomic 	 interventions and the (low-payoff) irrigation inter

trial should be carried in four variations:ventions, every 

(a) farmer's practices, (b) improved irrigation only, 
(c) improved
 

Where
 
agronomy only, (d) both improved irrigation and agronomy. 


resources do not allow this, only imroved irrigation 
practices
 

ractices.
 
should be studied, always in comnoarison with the farmer's 


9.8 The following topics should be studied, as a prt 
of the 

trials Dromram: 

(a) water distribution among, and along mes/ahs (the "tailender
 

flow rate to farmer, andproblem"), water quantity and 

irrigation efficiencies;
 

(b) benefits from increased efficiency of water use;
 

° water management practices on waterlogging,
(c) effect of variou
 

selinitv and alkalinity problems; 

(d) predicted upstream and downstream effects of the improved
 

water use practices; 

(e) extent to which the farmers are already informally organized 

for distributing the water among themselves; and 

(f) the significance (or lack thereof) of intake rate and 

Delta soils.aOY=.f±me in 	 small hsins in the heavy 
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9.9 Fa-_rer orranization in the framework of the trials should 

take place only around a technological innovation (e.g. sharing a 

pump for an entire mes/ah). 

*The present system of staff
 
9.10 Distribution of mroject results: 


Fvery paper should 
papers should be changed..

papers and technical 

draft which would be circulated among the staff for 
appear as a 

Papers meeting the director's 
approval would then be
 

comments. 


revised, edited and broadly distributed; 
what is not useful to
 

Egyptian irrigation and agricultural 
planners and scientists should
 

The project should get an editor 
to
 

not be worthy of publication. 


assure the English quality of 
the publications, and compose 

a mailing
 

list (by name, not position) 	of 
all persons in Egypt to whom the
 

results may be useful.
 

Short-term consultants should 
only be called in for functions
 

9.11 


necessary to acccmplishment 
of the action program defined 

above and
 

at 	the initiative of the Egrptian 
project direction. 

should be tightened to assure that nrocurement
9.12 Stateside 

the best for the job.
 
the equipmeiit and instruments 

which axrive are 


vroject end, a standby and a ten-year 
stock of snare -arts
 

Before 


should be accuired for each of the 
measuring instruments.
 

of staff incentives should be 
monitored to assure
 

vroblem
9.13 The 


that a solution is found before damage 
is caused to project progress.
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A six-month extension could be
9.14 Projiect cnt"n-: 

o'J_,,-p e,,.14.0, o t-o 'inuc. 

granted to allow the CID project to'complete 	five years 
of study
 

before proceeding to another long-termas originally planned 

contract, or the present project terminated 	and another 
long

term contract for assistance to improved water use 
initiated in
 

Wvihich route to take is primarily a matter of adminis-
June 1982. 

if the latter option is chosen, final report
trative feasibility. 


should be prepared by June 1982 on the work completed 
by that date.
 

same scale as the present
If project continuation is on roughly the 


project, a team of four experts (engineer, agronomist, 
economist
 

These should be senior
 and sociologist) would be sufficient. 


people with broad theoretical and practical 	experience 
who would
 

team, rather than
for technically backstopping the Egyptianserve 

for daily management of field activities. Technical assistance 

CID win 
to project continuation should be oened to 	a bid, which can 

and June 1982 justifies.ent timeif its perfomrance between the pr 


larger project includin- both continuing trials and

it. If a much 

large-scale irrigation system improvements is contemplated, 
then the
 

contra!tor must be a firm dealing in large-scale execution 
of water
 

projects, with CID conceivably continuing in the research 
function.
 

To assure the success of the interdisc'%plinary approach, 
the new
 

project should specify in detail the activities required 
of MOI
 

and any other participating agencies, and make these 
binding
 

conditions.
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As algronomic interventions were
 -9,15 Other nroiects: 


found to have in general a higher payoff and 
replicabilit"
 

irrigation inter
potential at a lower per feddai cost 

than 

ventions, USAID should direc! more resources 
to assist agronomic 

interventions such as micrc-nutrient application, 
pest control, 

improved cultivation practices, fine-tungn fertilizer require

ments, increasing plant populations 
and introducing improved
 

vEaieties. 



PROJECT - LOGICAL FRAMEWORKUSE AND MANAGEMENTANNEX A: EGYPT WATER 

OECTV'LT VERIFIABLE IzmCAT0O3 
WAR3AITM 

03i
E 

In project areas. fa-mera' crop productio
Coal Achievecenti 


Improv* the social and economic conditions of Xeasures of 
Program Coal: and real income will ]ave increased.
 
the small farmar. 


ac1levd fFr 3-
Conditions that ,il: id!cati pur'cse .ihsbee,; 

Project r arposeat 

I.A. :..ree rilot craes 
1. Develop AM Ieonstrats repllcble iaproved Irr [gstion 

dations _.--ivd ro= thi 7r.j-ct.
B. Fa t-s .ic ;r'ctrini; -co-r 

,:ackices that rea .v.te' sr.adg"ent and associated 
Z. Tie!ds hare i.creased .significantlyover r.o-.--ro.ect 


increase agricult-iral prodaction. 

or precr-a em-ar.s:or..2.A. Cv-.r.=ont o;pr~val crists 

!norease instit'tionl capacity to deve-op and 
Fa-- ;roble= fedback -ech.anist ,-xistb.
 

st.arce --at
sustain an Lmprcved cn-farm water 3. 
f:r he r,.iearcl.

C. An ,al'ati)n ;rogrnn e:ks'6 

i:-a." arprerch aceept,,-.L progm. D. .term~nstry and -ne.disciF1 

views iunderstood and ii.corporated in planlng.
 . Faraers' 
lMn&,itude of outputs:
 

Qutpunta: 

A process of list'.g and selection of research 

priorities is 
1. 


1. dentirlcation of the major cortrints to iiiproVrd 
being carried o'.t.

o;tlbal deliveryan-farn water man.agement and 

.ystwe operfttior. ?ar-ers heve nvail'a.e i. %aer-ctical t he rr-sultv ofa 
optimal water prat.ces 2. 

:teablst4 
 applied -esearc:..
 :
svaiab!e for use at the fam level ih Pro:eet 
ares-. 

"ater budgets and other =nnagerlal infc.-%tior 
availabl 

;ractices for the delivery 
3. 

:.=roved water control syot,-ks operators, prg-a ar polic.; maktrL.
 

I'' syE~tnm in the przcct arias eatabll-ched. and are based upon cost-effective prrgranL
4. iranaion plm~n6 existfor f-.Itur' 

program expansion. job knowledge and staff coLretence reflected in abowi 
4. !.ar for orgar.tatiofl and 

analysis of pilot area results and farmers' 
view*. 

c. improved
scientists and technicians n place.

3. Rxperlenesd pirrone achievement measures..
outputs ani preject 

.d q antity .:
lopl anntatior.Target ,"pe a 


I.puts: CE 90 days arte." tontract signed.
1. T. staff in 
PC: ?A (Scientists, field party personnel. 


ZUT, FPoipmant, training, studies. 

local labor costs, local cents 2. t and ve;!IcleO nvalaic'e 120 dnyL 

1. 


ZO staff on project e Cn days after eo,.trec: z_-ed. 
2. COE: S.aff officer, 5;taff offictre oqqiup

and equip-
of support of rezearch. local nateriale 3. 

ator contract al.lned.
 
.
 advisory And evaliatory.
en
 



ANNEX A! PROJECT LOGICAL 

MEANS VERIrICATION 

MrArS OF VF-RIFAssurn 


cp riogr of conition5 found in inGtall 


project surveys wito status found at" 

wih satusfoud laer-present.
Projct srves 


Project Purpose 


Project monitoring 


2. Annual report. 


3. Sapling of fari'er5 In project areas. 


Outputst 


1. Project monitoring. 


2. Annual report,
 

3. Irrigation ond 
Agricultural Stotistics.
 

Inputs: 


1. project monitoring. 	 reprtrequired.
2. Anua 


2. Annual report. 


3. Revised work plan ot end 
of first six 


months of Project.
 

FRAMEWORK (cont') 

TWIM:TANT ASSt.1YtIMS 

tions for achieving goal targe Cs:
 

That there continue to be cost/price
 

relationships at least as favorable as at
 

Assunvptions for achieving 	
purpose?
 

1. Adequate supplies of improved se-d, fertIlilo"
 
as well oS reliable


and other inputs available, 


markets for crops produced.
 

are available.
personnel
2. Adpquote GO 


from the two
 
3. 	Thot engineers and 

agriculturists 

continue to work together
 

joined ministries will 


to achieve project purpose 
and that external
 

end.
 
assistance contributes 

to 	this 


ASsumptionS for achieving 	
outputSt
 

(Same as-or project purpose.)
 

for providing inputs?
Assumptions 


1.. Inflation within 
budget estimates
 

uthorization of 
budget and staff
 

2. Timely GO a
 be
 

3. Contractor with 
required expertise 

will 


available.
 



Figure It ON-FARM MAIAGEMENT SCIEDULE OF ACTIVITIES- EL MANSOURIYAR 

lst. Year (1 77) 2nd. Year 3rd. Year (,<7ro) 

Zomponent A On-Farm Surveys JFM -AJ"- JAS OND JFH ANJ JAS OND JM1 N4J JAS OND 

1. 

2. 

3. 
4. 
S. 

Farm Outlet Studies ,i i,, iLU 16pp/,'i,.,li . l iiu I.i ........... 
Village Soil Testing , . " ,

On-farm Survey Co,,It. 
Design Experiments l'i'lit"'i ""l.... gr. c ipfe/ J 
Reports '---

Component B On-Farm Testing
 

1 1 '"1. On-going WDRI Research liU,!M iut'1lI"tL%t tuUlM,-,1 ',i, 

2. On-farm Experiments: . . .... . .
 
11 ' 1 fllugtl, ,a - Outlet changes & Obervat'o att If 'l i iti l , gl lS,,l'a ,i't .il L,,,,,Lefll .1ijii,

____U iU.1LL.LI F I- ILI L ' U t U 
b - Crop Management Experiments---

c - Delivery change (leveling) wiiJ . L lll h . II...... :,il i L • -

3. Pilot ?rograms IL 

Component C Water Budget
 

W %l I it Il I I it ! IttLL h 1 1 I(Ituf ,,l , fIl ! i,e ![,11 i,,. I ll,,1 4 t tit 1 11ttitli it , ,1114111110."l' W "%1k!t q ..1. Water delivery data collection: " 1 R11lLI It IM -... 

a - Water discharge
b - Water quality tjf j Iw(i ., IiiLL,,LL LLL LI , ,, .,,L,,,I,,:, .ILL,.I,,, r i ,l ,.li .

2. Water budget " '"""'-- LiL..... tutl 
i ' l l ' I l l  I ,i i i .iI l ,,.i, I' ' ai'l '',1efal , . , IIl f '#, , i a e , , , , ., , 

.ttst I3 . Dr a i na ge eva l ua t i o n llI"tt " t i i lU i. l:,fi t 

Project Evaluation
 

1. Annual
 
2. Mid-Project Review
 
3. Program final I 

tSi ActiVity an planned
 

- -- - Planning period in reality 

Implementation period in reality.
 

http:iU.1LL.LI


Figure 2: ON-FARM WATER MANAGErMENT SCHEDULE OF ACTIVITIES - KAFR EL SHEIKII 

1st. Year (iq7,) 2nd. Year (1,7'jT) 3rd. Year yc-o) 

Component A On-Farm Surveys JFM j AMJ JAS OND JFM AMU JAS OND JIn ANIJ JAS OND 
Outlet 	 I1. Farm Studies 	 I.lil 1I1111.11 I ,ll|lM[~ JJ , 1 4}9 LIHI' lp|"lh![*,IHIII'1111 

2. Village Soil Testing 1l1ll 	 pI'e -A... 
3. On-farm Survey - - -Cohi/e 	 tj
4. 	 Design Experirments . .. .. .. 'lill llll ll Ihllli .... 

5.Reports --- -.-- '-

Component B On-Farm Testing
 

1. On-going 1VDRI Research
 
2. On-farm Experiments! 
 ........... .....
 

a - Outlet changes II %Illl11 11 llllllll,! I1t ithllI,,I 'W,-li.I , ,, S, ',r h,'nh , 
b - Crop Management Experiments ~ " , f,,lil.I. ,1,II11i: a ul ''[ ',LLIt tl., .1UXXU.XtLL, ''.' tA L!ttLt." 

c - Delivery change (leveling) . .. ................... 1..LLL"LL II hlItl II Ltt l t itLil
ltI WIL 

3. Pilot programs .	 1A.... LLtLItt 'L(U.1111111 

Component C Water Budget
 

1. Water delivery data collection:
 
a - Water discharge _ _ilutu 	 (tttU(ILttl(lt t lIlil;-- tu'. ,,,till l 1111.11 'ltlll l I It 11, 11tI, iglltl' I I''tIIIfItI 
b - Water quality 	 . .. . t|IlAttthill It tt %'it'',tlthedc: l 'il l Itl '"'.:f,- I''tIlItM11('" ,ll |hIlt A ''"A 	 .11III th h 

2. Water budget 	 . ... 1II1 	 IIt .. ____t___ .. 
|\UitIt tl.LL ttt.t3. Drainage evaluation 	 At.t- .'..i.A I... U&L±t f' 'tt ',_tIIstelt t tq i i , It.tI1 

Proj ect Evaluation
 

1. Annual 
 ,,lpfe,1 tn--1 ..4 . m 
2. Mid-Project Review
 
3. Program final
 

111111 Activity as plarued 

--- - Planning period in reality 

,.Implementationperiod in reality
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Figure 3: ON-FAMJ1 	 WATER MANAGEMENT SCEDULE*OF ACTIVITIES - EL I{INy 

1st. Year 
 2nd. Year (J7q)Component A 	 3rd. YearOn-Farm 	Surveys 
 JFM 	 AIU 
 JAS OND JFM 
 AMJ • JAS OND 
 JFM 	 ANT 
 JAS 	 OND
I. 
Farm Outlet Studies 
 - : 
 "-"ahjt j. 	 It..I l.huh,,,,,,,,, / [ I,,,iii I.1, 1 I, n.. hlpu 	 iu,,,,,,'I2. V i l l a g e S o i l T e s t i n g 	 j iw, _ 

3. On -f a r m S u r v e y 

-. 	 ,1 ,,v 1 H 

4. Design Experin.ents 	 .
 'I111 
 !1A-	 %%III 
5. Reports
 

Component B On-Farm Testing
 

1. 	On-going WDRI Research
 
. aOn-farm- OutletExperiments:changes -_
' _... 


.
b - Crop Management Experiments 
i1|,i|l1I111,1I
c -	 1
Delivery change (leveling) .. . .	 , - 1 111
.. 


3. Pilot programs 	 1 1,u1 ,1tllll 111 1tllp; Li.	 U 1h I II lttlt I11I 
-jl, ,
 

Component C 
 Water Budget
 

1. Water delivery data collection:
a - a 	 .iater dischargeu..11 
 .__. 	 llIIhiIIiI Ii1I I h 1 1 ll , I111 1I3 iiIlu, _mit IIl||l1 \ 

2. Wat e r b u dge t 	 _- .
 1.1 1 ,111l I i I 't13. 	 h11'1 IDrainage evaluation 
 .......--... 
 -_____ 
-- . uIh!j I I I*l,,,
 

Project 	Evaluation
 

1. Annual 

.
 

A..
2. Mid-ProJect Review
 
3. Program final
 

I1IIY 	 Activity as planned 

Planning period in reality 

Implementation period In reality
 



BY TIIE PRO.TECTNIFIEDDZBE1~A1lThM 'B:. 

and uniformity of irrigation water 
causes
 

i. Poor frequen~y, amount 


The reasons for this are:
 over-Or under-irrigation. 


a. unlevel fields
 
poor condition of meska (weeds, cross-seetion)
b. 

lack of water (inadequate water 

supply)
 
c. 

farmer, MOI, MOA, personnel
lack of knowledge
d. 

e. upstream useTS'taking more than they need
 turns on meska
£. rotation on main canal, 

g. conveyance losses (seepage)
 

h. small discharges of water
 

i. need to iift water
 meskas and fields
 
j. lack of water control in 

canals 


waste of water from delivery 
system (no night irrigation)
 

h. 

.. poor condition and 

inadequate maintenance 
of gates, ditches
 

and meskas
 

2. Salinity and Water Loggin5
 

a. ineffective field drains
 

lack of field or tile drains
b. 
too much water in ditchps and drains
 c. 


d. poor condition of canals, meskas 
and control devices such as
 

gates and diversion structures
 

of water from delivery system
e. waste 


3. Micro-Nutrient Deficiency 

Rate and Timing of Fertilizers
4. 


Low Plant Stand Density
5. 


Shortage and Cost of Labor at Critical 
Times
 

6. 


7. Land Preparation (seedbed)
 

8. Poor Weed Control on Farm in Addition 
in Ditches
 

Pooi Insect Control
9. 


Planting Dates for Some Crops (Maize 
and Cotton) not optional rrom
 

iO. 

climate point of view
 

11. Social-Economic Cost of Lifting Water
 

adequate (any) Support.
 
12. Extension Service doesn't Provide 




I 

C.i
 

ANhEX C: PILOT PROGIRYS -PROPOSED BY EWUP
 

PILOT PROGRAM STRATEGY
 

Farmer Irrigation Advisory Service
 

a. Help farmer
 
b. Advise Dist. Eng.
 

2. Farmer Organization
 

a. Manage meska, water distribution
 
b. Plan, Implement and maintain meska imprnPAPnt
 

c. Manage drains - plans, maintain
 

d. Communication to MOI
 

3. Improved Farm Water Management
 

a. Level Basin and irrigation method
 
-b. Long furrows
 

4. Improved Distribution System - Gravity
 

a. Meska
 
b. Branch canal
 
c. Main canal
 

S. Evaluation
 

a. Social-Economic benefits
 
i small farmer
 
ii country
 

b. Irrigation improvement
 
c. Drainage improvement
 



0.2
 

PILOT PROGRAIS
 

.I MANSOURIA
 

A. Beni Magdoul
 

1. Meska 6 

a. Improved irrigation on-farm (land leveling)
 
b: Improved meska but still lift
 
c. Farmer organization
 
d. Irrigation scheduling
 
e. Insection control and improved varieties
 
f. Advisory service
 

2. Meska 10
 

a. Gravity
 
b Farmer organization
 
c. Joint operation of single pump~costs)
 
d. Improved on-farm irrigation (Land leveling)
 
e. Improved varieties and insect control
 
f. Advisory service
 

B. El Hammami
 

1. Buried Pipeline Serving all 800 Feddans (Costs).
 

a. Farmer organization for branch canal
 
b. Farmer advisory service
 
c. Water scheduling
 
d. Meska improvement
 
e. Improved irrigation (on-farm) (land leveling)
 

2. Meska 2
 

a. Buried pipeline under pressure
 
b. Farmer organization (meska)
 
c. Improved on-farm irrigation methods (land leveling)
 
d. Improved varieties and insect control
 
e. Advisory service
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PILOT PROGRAN'S Contin.
 

II EL MINYA
 

A. Abueha Canal - Model Farm-Gafe Gravity System
 

1. Meska Improvement to Gravity System
 

a. On-farm irrigation improvement - land leveling etc.
 
b. Farmer organization - Meska
 
c. Micro-nutrients
 
d. Advisory service (Farmers - MOI)
 
e. Irrigation scheduling
 

Raise Abueha Canal for Gravity System
 

a. Farmer organization - Branch canal
 
b. Farmer organization - Meskas
 
c. Meska improvement
 
d. Gravity irrigation farmer control
 
e. Advisory service
 
f. On-farm irrigation improvement (land leveling)
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Appendix
 

Comments on Water Use and Management 263-0017
 
Special Evaluation
 

The reason for the delay of the water budget studies were the lack
 
of sufficient Egyptian Civil Engineers (p. 10 of review report), 
and
 
difficulty of monitoring the water situation in Egypt (p. 8 of review
 
report). The lack of sufficient Egyptian Civil Engineers resulted in the
 
larger number of Engineering TDYs. The difficulty in monitoring the water
 
situation was not only technical but also social. The delay in Kafr El
 
Sheikh and El Minya .4as caused by farmers perceiving that the water meas
uring structures restricted the amount of water the), would get and reques
ting they be removed. It was only after the problem identification and
 
solution testing phase started, in particular the agronomic practices and
 
long furrow irrigation trials, that the farmers accepted measuring struc
tures. At no time did project management take a conscious decision to
 
delay the water budget studies until problem identification was completed.
 

While field trials were delayed the major cause of field trials delay
 
was the establishing of a rapport with the farmer, scheduling into the
 
crop cycle and small size farms.
 

It was not a project objective to separate yield increases between
 
agronomic changes and water management changes. Nor should it be. This
 
would be water production function research. A recent book "Water Respons
 
Functions for Irrigated Agriculture" by Earl 0. Head)' and Roger Hexom has
 
this to say about the nature of this research.
 

water response functions are 

dynamic nature (b) in their interactions with other biological inputs such
 
as fertilizers, plant variety, pesticides, etc. 


. complex functions (a) in their
 

and (c) in conformance with
 
their surrounding soil and climatic environment ......
 

.. a.budget for comprehensive accomplishments mt stretch.., into
 
millions of dollars ..... Projects 
....... are now being financed by AID
 
through Colo. State Univ., 
Utah State Univ. and other institutions.
 

0
 
Project desigr contemplated incorpiration of improved agronomic prac

tices to optimize the results of improved water management not separating
 
the two.
 

Improvement of branch and farm canals (meskas) - called canal trials
so 
were not delayed but planned for the pilot program because they require
 
working with the large areas and complex farmerf organizations. It could
 
not be attempted until the project knew what, if any, were the problems

with the delivery system. To start the so-called canal trials would be
 
putting the cart before the horse. Project design in PP was 
to start at
 
the farm and determine the problems at that level. If project found that
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on-farm management problems result from delivery system, then delivery
 
system improvements would be tested during the pilot project phase. Some
 
of the replacement staff were junior in age but in many respects had more
 
relevent irrigation and water management experience.
 

Discussions with Egyptian project personnel, who worked with specific
 
TDYs found no suggestion that any were not useful to the project. However,
 
there is a preception among project personnel that project visitors were
 
TDY people. They would see expatriates in their areas and assumed since
 
they were not working with them they were not useful. Drs. Abu-Zied and
 
Wahby either requested or approved all TDYs and Dr. Abu-Zied personally
 
believed all but two or three did not perform up to expectations. He ex
pressed the belief thrt the numbers created a reservoir of talent for the
 
proj ect.
 

The contractors believe that they are results oriented and contend,
 
that this is illustrated by the fact they are doing on-farm research, have
 
concentrated on working with farmers and that the proposed pilot programs
 
are not academically oriented but to produce answers needed for MOI im
provement. That it is not sufficient for increased crop production to
 
improve the engineering aspects of the delivery system but to make the
 
system responsive to the needs of farm production. To create an irriga
tion system not a water disposal system. it was truly surprising to the
 
American personnel who are working 6 days a week in the field and not in
 
the office writing technical professional journals to be accused of not
 
being results oriented.
 

The benefits of a lower water table at Beni Magdoul can not be en
tirely attributed to lining or lowering the water in the canal but was
 
also due to engineer's management.
 

The water budget was not delayed until the problem identification
 
stage was completed. But fertilizer trials at El Minya were delayed
 
over the protest of the agronomist because it was judged more important
 
to get all team members involved in determining what the on-farm water
 
management practices were in view of experience at Kafr El Sheikh where
 
fertilizer trials were made without regard to water experiments. These
 
type of decisions are made all the time in interdisciplinary research
 
where some members want only to do their thing.
 

Project staff papers have not been distributed as widely as they
 
should have been. The reason has beeii the preliminary nature of these
 
reports and the reluctance to distribute results until they had been
 
reviewed and accepted as valid. This lack of distribution is to be
 
regreted and will be corrected.
 

Prepared by:
 

E.V. Richardson
 

H. Wahby
 
G. Quenemoen
 


