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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 appearsd to be highly motivated.

4, The team f.und that the chief achievements to date have been (a)
creation of well-treained, motivated, truly interdisciplinary Egyptian
water use research team which is field oriented and has e:cellent rapport
with the farmers, and (b) establishment of the methodology of doing bona
fide agro-irrigation on the farmer's fields and with their cooperation.

5. The team noted that the Projesct Purpose in the PP is (a)"to develop
and demonstrate replicable improved irrigation wa%zr management and
associated practices that increase agricultural production, and (b)
increase institutional capacity to develop and sustain an improved
on-farm water management capacity." Restated, the project, wupon 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 nct
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.l1l5

(c¢) Crop yield increases strictly from water management changes
have not been demonstrated. p.l8

(d) Canal trials, i.e., tests designed improvements of delivery
canals and MES/AHS have not commenced at the time of the
evaluation. This omission, the evaluation team states, is "the
mz jor shortfall of the project,... the fact that no start has
been made on canal trials in the three past years making it
impocssible for the project to fully reacn its outputs by dJuly
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 evaluztion's {indings are of particular interest. 1In implementing
this project the evaluation team found that the university (Colorado
State University) ha< met its contract commitment in providing a full
contingent of eizht _ersons. They have been stationed as called for and
have the recuired discipiines. The contract advisors were found to work
well as a team and Lo be individually hard working and desirous of seeing
the project succeed. Relations with the Egyptian counterparts was Jjudged
excellent. Reportedly, however, on the Egyptian side there was the
perception as to a reduction in fthe 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.
™e 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
consumering interest to Dear 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 tae
Egypt irrigation system for the next few years. In short, the proclivity
for research revortedly 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 tnis finding the report cites a number of examples.

a) The 2eni Magdoul Canal linec in 1977 prior to commencement of
the project, were not used in making a definitive study (through
a comparison with neignboring unlined canals) of the econonic
return on lining and lowering a canal, as the MCI plans to do on
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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 rprevious 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. -
¢) 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 cropo 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
> water management problems.
mes
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 rield 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
tc 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 te
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continued since it is well designed and has had considerable
institutional achievements to date. No serious errors have been
committed by the project and all of the flaws i, the oproject's
implementation are corrigible. The evaluators recomnend that an optimal
action program for the last phase of the project, which would satisfy MOI
information needs, be developed. Failure to do so will result, at the
completion c¢f the project, in project achievements that will be
sufficient o meet the letter of the contract, but not to provide the MOI
with the information it expects from the project to rationally determine
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
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1, INTRODUCTION

1.1 Becksround: The Water Use and Menagement project (263-0017)

in Egypt is an AID-financed appiied research program. 1t was

initiated in FY 76 with the signing of the grant agreement in June
of tha% year. The project, however, did not get fully underuay.
until Januaexry 1978, when 2 full coniract team was piaced in the
field. The project was designed ito run five years and with exten-

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

1.2 Process of cvaluation: The project plan as well as the

contract cz1ls for en in-depth evaluation 2% mid-point in the
project. Dr. Itil 4smon, private consultant, and Dr, Gilbert Corey,
Water Management Specialist, DS/AGR-AID/W, were asked by USAID/Cair&
to ég%égggggggi%ii'review the projectspasi performance ;nd future
plansf’ Dr. Corey stayed in Egypt from 10/27/80 to 11/15/80 and |
submitted upon departure a separate report, as envisioned in the
evaluation plan.l/ Dr. Asmon worked on the evaluation from

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

members into the present report.

1/ G. L. Corey, "Water Use and Management Project
Mid-Project Review," USAID/Cairo, 11/15/80.



1.3 Inouts to eveluation: The Team reviewed all project

background material (Preject Taper, .Contract, Work Plans, past
eveluztions). Some 70 publications, srticles, staff papers, and
reports were read to determine project output and stage of develop-
ment. The field sites 2t Kefr El Sheikh, Gizah (Mansouriyzh), and
El Minye were visited with préject staff. Discussions were held
with officials from -the Ministéiés of Irrigation and Agriculture,

GOE and contractor project personnel, and USAID.



2. PROJECT DESCRIPTION

2.1 TFroiect stari: The project was developed in early 1976 and

the grant agreement ﬁith.GOE was signed in September 1976. The
contract tc 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 meﬁbers did
not exrive in Egypt until October 1977 and a full contract team was
not availaﬁle until Januery 1978. Thus the project essentially
star{ed either 16 or 8 montns behind schedule, derending on which.
date one considers as preject initiation. Thke contract is now
scheduled to terminate on July 30, 1982, or approximately S years

after the technical assistance contract was signed.

- 2,2 Project purpose, as stated in the Projec. Paper, is to

(2) develop and demonstrate replicable improved irrigation water

"_w\ﬁéﬁééemganand associated practices that increase agricultural

Nrocaansnm "

production, and (v) increasnggstitutional capacity to develop and

sustain an improved gg:ﬁg;m_gatgrxégggggpenSQpapaci;y. In summery,.

the project is to develop and ;mplement an applied research and

manageme: program for improving the manzgement of irrigation water.



2.3 Insiitutional fwzmework: The project is being conducted by

the Water Research Center in the Ministry of Irrigétion.’ There is
close cooperaiion with the Agriculturel Research Center. In fact,
agricultural scientists from that Center are assigned to the project.
The contraci with CID provides for procurement of necessary profes-

sional services, eguipment, and commodities for the project.

2,4, There is an Egyptian Project Director who is assisted by a
T.S. Technical Project Director. The principal project activities
are carried out in three pilot areas in Mansouriyah, Kafr El Sheikh
and Minyz. The U.5. team consists of five professionals in the
main office and one each at the rield sites, for a *total of eight

U.S. technicians stationed in Egypt.

2.5 Project summary: The contract between AID and CID presenis

a clear description of the project concept and its implementation
methodology. The following description is summarized from

that document.,

2,6 The finzl product from the project will be an-action program,

tested and proven as to technical applicability, farmer accept-
ability, and organizational replicabilitj, that could be expanded
to regional and/or national pfograms. An applied research and
vextension pr..ram is to be conducted with {armers in three pilot

ereas to:

(2) identify major constrainis to improved on-farm water manage-

ment and optimal water delivery system operation;



(v) determine and estaplish the use of optim2l irrigetion
practices at the farm level in pilot areas;

(c) establish improved water control practices for the water
delivery and drainage sysiems in project areas;

(d) develop plans for organization and implementation of
expanded future programs, based on resulis in the project
areas; and

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

for the conduct of project activities.

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

aciivities are to be implemented in ‘three overlapping and inter—-
relaﬁed components, which are:

A. Conduct on-farm surveys designed to'EEEEEZE—EEE_EEEi_EfES
concerning qzigfigg_fégg_p;gﬁngjign end to determine the
type of additional research required.

B, Develop and improve. a similar data base concerning quality
and quantity of water entering and leaving each jrrigation
arez.

C. Conduct studies in two stages where:

Stage (1) involves an on-farm research prograr based on
corponents A & B and on resulis lrom owner agri=-
cultural research in Egypt. Research the improve-
ment of farm application sysfems. Develop optimum
combinations of such factors as flow rate, field
configuration, infiltration, field leveling, all of

which will lead to higher efficiencies.



Studies alpso to be done on replenishment ol
goil moisiure and control of waterlogging
end salinity.

Stage (2) Design and implement a pilot program in each

| of the three arzas to test the accptability and

rate of adopiion by farmers of improved practices.
0f equal importance will be the determination of
the most efficient organizational appr .ach or
approaches, the sechnical competence of personnel
required, and the costs and benefits involved in

the successful conduct of such programs.

2.8  Supposedly the project is now 2t the beginning of stage (2),

ji.e. ready %o 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.



3, PROGRESS TO DATE

3,1 Much progress has been made on the project during the initial
three-year period. Certain key elements are lagging, however, and

now that the pilot stage is imminent 2 careful.review of current

status is in order,

Status of Project Activities

3.2 The project activities 4, B and C (para 2.7) represent a
well-planned and comprehensive approach to improvement of any
irrigation system anywhere. All activities exre essential»to success.
fctivities A and B are necessary for building 2 reliable on-farm
testing program, C stage l. All. three, in turn, are essentizl

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

3,3 Activity 4, the on-farm surveys, has been developed and is

functioning well. The data from these surveys are excellent and

will be especially valuable not only to future programs in irriga-
tion, but 2lso Hr any other agricultural development program. Much
information regarding the existing farmer practices, uis constraints,
and how he copes vith them I® revealed in these analyses. They
should definitely be continued on into the pilot phase and beyond,

if expansion programs finally develop from this project.



3,y Activity B, the monitorins of the water situation, is notl

——

ag well established, This could be due to & variety of reasons,

the most important of thch is undoubtedly the degree of difficulty
encountered in accomplishing it. It is, however, essential to
success in water management improvement programs to know how the
water is presently being maznaged 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-
ti2lly connected with the underground water system which lies just
below the surface on most of the agricultural land, so that
groundwater fiow in and out of the canals and drains is haxrd to
estimate, DPossible improvements in the water budget studies are

discussed in para 2.19 - 6.20.

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

is in the planning stage. It will be analyzed below after reviewing
the status of inpuis, 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. Specilically, the gggfgé}wgmquntng/EDY ﬁgghnical
assistance must at times surely hamper the productivity of the

permanent siaff (paras 3.10). 4lso, some of the equipment was
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inepprooriate (e.g. laboratory trailers which -are unused, slip-
form lining machine which was too large and the accompanying
conecrete mixer which was too small, a2 current meter without a
user'z menual, eic.); showing less than sufficient care in
N T e T e

procrrement,

3.7 Startup delavs: The full contract team was not in the field

until 8 monfhs after contract signature, and 16 months after
signing the grént agreement (para 2.1). This, regrettably, is not
especially unusual; often A.D does not find contracgg’who.can field
large teams immediately after contracts are signed, and this should
be programmed into the work plans,’although the time lag in ‘this

case does seem excessive., The main point is that the coniractor

has only l» vears from the time of arrivel of the full team

(January 1978) until contract termination (June 1982), This
must be taken into account when evzluating progress and making

future plans.

3.8 Expatrizte personnel: The number of expairiate advisors

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

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

e a—t

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 appreciztion on the Egyptian side of the wori: of the U.S.

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

3.9 The Ervptiezn counterpart team is also at full strength and

appears highly motivated, The training activity has actuzlly over-
fulfilled iis targets, as 178 person-months of training have been
completed. so fér (not cour:ting four persohs presently on eighte
month training), comparedlwith 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 3.16)., The only staffing problem is the shortage of civil
engineers in relation wi£h project requirements, owing to the high
demend for this profession in the private sector at much hisher
Eglffées; tnis shortage undoubtedly slowed the project construction

work.

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

project started, there has been a total of approximately eight
person-years of short-term assistance furnished under the contract.
F\/

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 persons. Some

of the short-termers were‘apparently gradGate students, whose siay

2N
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in Egypt was of more benefii to their own dissertations than to
projeét-progress, and other a2cademic persons interested in visitirg
Ezypt; some nati05a1 teém mermbers estimatgd that more than hall of
the short-termers were not useful to the project; In addition, a
gignificant amount of time of the Egyptian and the permanent U.S.
ste{f was spent in programmiﬁg and accompanying the short-tiermers.
It mey be noted that engineering discipline accounts for more than
one-hzlf of *he short-term technical assistance; yet it is apparent,
as will be discussed below, that this discipliﬁe lags behind the

others in accomplishments.

3,11 Financial inputs appear- to be sufficienf and on schedule,

Overall the input situstion is as vplanned.

Project Outouts to Date

3,12 Project outputs required by the PP may be divided into two

types:

(2) 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 indjviduals and
institutions, which will be useful for generating more

research findings in the suture.

3,13 Specifically, the externzl objectives were (Annex A):

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

management and optimal delivery system operationj
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o, es+zplished optimal water practices avazilable for use at
the farm level in project areas;

3. improved water control practices for the deliverv sysiem

in the project aréas established; and
L. plans for organization and implementztion of future program

expansion developed.

3.1 The required internal obiective 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.

3.16 Achievement of the internal objective (output 5): Starting

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

Egyptian water management study team is impressive. The Egyptian

project agronomists, engineers, economists aﬁd sociologists have

an outstanding grasp of the totality of irrigation wafer manage-
ment in all of its social, eqonomic, institutional and technical
aspects. They are reputed to spend ‘more time in the field with

the farmers *than any other Egyptian proféssionals. They are
confident in dealing with the farmers and seem 1o enjoy the exchange.
The farmers, in turn, have not been alienated from the proaect but
actively seek the advice of the professionals. Moreover, farmers
were observed to actually talk back to professiohals on specific

subjects, showing the degree of confidence which has been built up.
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The different professionals work together as 2 team to achieve
common objectives; some have even trzined each other to do each
other's rouiine work (e.g. iaking flow measurements), so that the

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

of the proiect in meetinz specific output tarsets, discussed below,

must be seen in this perspective, 4 critical mess with 2 high

momentum hzs been created, which under a leadership that sets

well-focused objectives is capable of remarkable achievementis.

3,17 Legitimization of on-farm research: An associated internal

output, not specificaliy mentioned in the PP but implied in the.
other outputs, has also been achieved by the project, namely:

acceptance bv the Epvptian research community of the idea that

bona fide azricultural research can be done on the farmers' fields

end with their cooneration. ' This is an enormous departure from
+he usuzl zttitude in most countries that agricultural research is
“that which is done in an agricultural research station," with the

results transmitted (sometimes) to the extension service to divulge

to the farmers, e.g. vie demonstration plots. Avpparently the project

is performing *he onlv on-farm research going on in Egypt; it has |

been successful in demonstrating and gaining acceptance for the idea
that reseerch work (variety triels, fertilizef and water response,
etc.) can be done on actual fa:ms'sé that the results are relevant
under the farmer's conditions. Along with the creation of an
Egyptian multidisciplinary field research team (para 3,16), this

is the most significant project accomplishmen# to date. The follow-
ing paragraphs discuss the project advance towards its external

objectives,’
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.3.18 Ouiput 1 — the identificetion ¢f major consirzintis has been

implemented in Mansouriyah from late 1977 to the end of 1978, in
Kafr El Sheikh from mid-1978 to late 1979, and in Minye from early

1979 to early 1980; it i< now essentially comrlete, Within this

stage, the project has performed the farm outlet studies, village
soil testing enc on=Iarm socio—economic/irrigation practices
surveys.l/The planned and actual tiﬁing of these studies in the
three areas is shown in Fig. 1, 2 and 3. The results of the
studies are given in TR (%echnicel report) 1, TR 2, TR3 and TR L
for Mansouriyah and in TR 6 for Kafr El Sheikh. The problem
identification report and soil survey for Minya éhould be ready

by March 1981,

3.19 This stage could perhaps be better termed "guantification

7/

of major constraints." When reading the list of problems identified
(kmmex B) it is evident that most of +hem were well lkmown before the
project; the Egyptian project team is also of this opinion.g/ On the
other hand, this is th; first time that these factors have been sys-
tematicelly measured under field conditions. The informétion thus
gathered forms a solid basis for future interventiors to break these
constraints. On the other hand, the PP states that "some problems
may be so obvious that practical solutions will be attempted early
in the on-farm studies." This has not been done. When the list of

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

;/ As a prelude to these studies, a library research was conducted
on 211 relevani precedent studies in Egypt.

g/ Although some problems were unsuspected, e.g. the apparent
over-fertilization in Mansouriyah.,
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‘most of them could have been started 2 vear or two azo,

3.20 Although the problem—identification stage is formally cecm
probler identification and guantification is in reality & never-
ending process; as some constiraints are removed, others beccme =
limiting factors and must be more closely measured. Thus, raine
than stating that the problem—identification stage has ended, i<

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

P
has begun.

3.21 The water budget studies are an ongoing ectivity which was

meant to start with the on-farm problem identiflicztion studies 2
continue throughout the project. Figure 1 shows that the»water
budget study in Mansouriyah started on time (taking Jenuary, 197
time of arrival of the full team; as the practical starting date
in Mansouriyah, July 1978 as.the.planned starting date in Xafr
El Sheikh and January 1979 in Minya). In Kafr E1l Sheikh the wat
budget study started six 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 Mansouriyah 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 bptimal farm-

level practices will be referred to in the following as field ir
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4o conveniently distinguish them from experiments leading to

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

The main field trials implemenﬁed by the project were the establish=-
ment of precision land leveling and long furrows. The fiela trials
gtarted three months behind schedule in Mansouriyah, three months
ahead of schedule in Kafr El Sheikh and ﬁine months behind schedule
in Minya., 4 start hes been made on farm—level irrigation practices;
in each of the three sites several fields have been leveled and

field trials are proceeding.

3.23 Crop management experiments are an ihtegral.part of the f{arm-
level optimal water practices. Figures 1, 2 «nd é ghow that crop
managemeﬁt experiments started three months behind schedule in
Mansouriyah, on time in Xafr E1 Sheikh and three months late in
Minya. In Mansouriyah initially +he agronomic experiments were
totally divorced from water practices and dealt with peét control,

| zinc application and pther purely igroncmic practices without
studying their interrelatioﬁship with irrigation. These experiments
hayé produced the most remarkeble results of the project fo date

o~
of the farmers in the proﬁect team and helping to train the Egyptian

(para L.5 and L.6). beQe%EE, except for building up confidence

professionals in field,géthods,they were basiczlly irrelevant to the

project objective. Hoﬁé&éE} this situation was corrected, and at
S~ )

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
discussed later (pere 3.3L), this methodology is esgential for
separating the benefils of the irrigation and the agronomic

interventions,

3.2L Outzut 3 - improved water control practices for the

deliverv svstem: The mejor shortfall of the nroject lies in the

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

the improvement of delivery canels and mes/ehs (henceforth referred

to es canzl trials). EWUP tries to paper over this shortfall by

confusing the canal trials with the pilot projects to create the
impression that, with the so-called pilot projects (para 3,27) about

to start in early 1981, the EWUP is basically on schedule. &S will

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

been made on caral itriels in the three past vears makes it impossible

for the proiect to fully reach its ontputs by June 1982, and

constitutes the chief shortcoming of the project.

.25 Output 4 -- plans for future Trogrsm _expansion developed:
P

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

expected to occur on schedule,

End—of-Proiect 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
thet most EOPS criteria have been met and the project is already

successful. This is certainly not the case, especially in lignt
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1,’”Bf the fac* that meost outputs are yet to be developec. The EOPS

—

———

remaining to be accomplished are vitally irpeoriant to projectl success
: p '

1=

and

+ would be misleading to assume thai the overall project is a

success without at leas® a degree of completion of EO?S 1b and lc.

A brief review of 211 EOPS follows:

l a.

1%,

1lc,

Three pilo* areas established: The sites have been

established, with working teams assigned and functioning,
Soil and ferming practice surveys and arez wzter balance
12ve delineated many boundéry conditions. The degree to
which operation of the farm water management .systemn is known
within each area varies considerably. Much more iz knowm

in this regard about the Monsouriyah site ihan about the
other two,

Farmers are vraciicing recommendations deriveld from

the project: Farmers appear especially cooperative and work

well with project staff. However, fermer acceptance can only
be fairly evaluated at project termination, wher pilo*
testing of recommerdations should be complete.

Yields have increased sizmificantly over non=-orofit areas:

Some significant yield increases have been achieved,

especially from agronomic practices. Yield increases

—

strictly from vater management cha:.;es have not vet: been

RSV
— e e e o gt AT S

demonstrotea., Eva. .tion of this must also await project
D
A}

termination.
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Government anproval exists for trorram expansion:

The Government of Egypt views the program with great
anticipation. Once viable programs for expansion can be
demonstrated, not only with a delineation of the technology
but also of the means to implement it, the government will
respond.  Both the Ministry of Agriculture and the Ministry
of Irrigation look to this prcject to provide guidance on
design of programs to increase agricg}tural production.

Farm problem feedback mechaeniem exists: The farm survey

mechanism provides excellent feedback on egronomic, social
end economic stztus. These surveys should continue

throughout the life of the project. Feedback from the

irrigation system operation is weak, The overall water

budget for each entire area is good, tut the manipulation
of the water within the sysitem is not sufficienily monitored.
In fact, it is not yet well knowa (para 6,19 to 6.21).

An evaluation trueram exists for the research: Here again

+he farm survey mechanism provides an ercellent tool to
monitor changes caused by research. It is undoubtedly
gufficient unless the sole objective o1 a specific item of
rosearch should turn out to be saving water, developing
procedures or anything other than increzsing ferm production
or {=>mer income.

Interministrv and interdisciplinary approach accepted:

Without question this condition has been fully met.’
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. Favmere'! views understood and incorvorzied in vlanning:

Undoubtedly this has been accompliéhed to a great extent,
Certainly the farmer's views have beer sought (e.g. SP 24,
SP 32) and reseérch programs have been molded to fake them
into account. - However, it is not readily apparent that
his views are completely understooa regarding operation

of the irrigation system along each mes/ah or among the
mes/ahs 2long the branch canals. His perceptions and
suggestions regerding farmer organization also needs

further attention.

Plans for Upcoming Activities

3,27 Tentative plans have been made by EWOP for what it terms the

pilot testing phase at each of the project sites, These ere

zttached in Annex C. The basic activities proposed are:

(2) Mansouriyzh:

i.

ii.

[ Adii.

iv,
Ve

vi.

development of an advisory service to 2ssist farmers with
irrigation scheduling, distribution, system mainienance,
pest control and improved agricﬁltural practices;
development of farmer organizations to facilitate
scheduling of water, ditch maintenance, and other
cormunity efforts;

improvement of mes/ah 6 at its present level;

elevation of mes/ah 10 for gravity irrigation;

replacement of E1 Hammami canal by a buried pipeline;

replacement of El1 Hammami mes/ah 2 by buriezd pipeline; and
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i. development of 2 land leveling program.

) Minve:
levation of mes/eh 26 and pumping into it (a2 simulated
rravity system) with land leveling, farmer organization,
irrigation scheduling, micro-nutrients, farmer advisory
gervice; ami

i1, elevation of the entire Abueha ceznel (1120 fd) for gravity
irrigation, with the same interventions as above,

\
1
'

© (c) Kefr E Sheikh

i, Hammad and Manshiyah mes/ahs: Improving two _s_a__é.}_r_a_ areas
on each mes/ah with land leveling, eliminztion of field
drains to save lénd, reshaping of canals and drains,
farmers' organization and advisory service, and improved

agronomic practices.

3,28 In addition to the pilot testing described above, project
personnel have listed 7 items §1ill needing further problem
identification and research. These include:s

(2) Field drains at Kafr El Sheikh

(b) Plant population density

(¢) Sweet corn production
){(d) Fermer acceptance of new technology
N (e) Irrigation law
M- (1) Relationship between farmers and support institutions

(g) Role of livestock in agriculture,
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3,29 DPerspectives for accomnlishment of the proposecd BWUF action

program:  The EWGP action plen is scheduled to run from January,

1981 to December 1982, so it does not even claim te have anvihing

more than procress revorts by project end in June 1982, loreover,

it is expected that construction of the El Eammeri buried pipe will
take at least & year, 8O that it will be finished at best at the end
of 1981, with only six montns left iﬁ the contract to observe the
impact on yields and to organize the farmers (since meaningful
organization can tzke place only after the physical intervention).
Thus only very preliminary results could be had by June 1982
regarding the successg of these activities. The same holds, to &
lesser extent, fox the other proposed interventions: 1% years ere
simply too short a period to implement and observe the effect. In
this respect, the experience of the Beni Magdoul canal is dis-
concerting. This canal hed peen lined by the MCI in 1977, before
the project started. far from régardiné this as an opportunity, ine
project concidered thet this had spoiled the purify of the experi-
menizl situztion, as ro previous farm date was evailable to make
a.before/after comparison. An alternziive would have been to com—
pare Crops with those on the command area’of a neighboring‘canal,

but 2lthouch the oroject has been collecting detziled farm budget

data in Teni Mazdoul for +hree vears, no economic analysis of the

. S 1 . .
benefits of canal lining Nas been Derformed,—/ nor is the vroject

planning to dc one, 21thoush this is one of the major MOI

1/ Except for z six-page preliminary study (sp 29).
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axpectziions from the proicet (para 5.6). In light of this

performance, it is expected that the most likely results by

.-

June 1982 will be number of improved canale and buried pipes
-—'—_’——'m‘“'._.__‘ . e

consiructed without conclusive evidence regarding their economic

T T

feasibility, 2 numper .of .semi=organized farmer groups, and &

-

request Joxr a five-year contract renewazl. Project achievements

——"

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

———————>

to provide the IMOI with the information it expects from the project

to rationelly determine its irrigation investments in the

coming years.

3,30 Definition of 2 pilot project: Before recommending that the

project proceed tc the piloi project phase, it is legitimate to ask
wvhat is meant by a pilot project. The PP is very specific on

this pointi

"pt the erd of ihe initia) procram of soluidons <o the major
problems, a number of high-tveneflit technologies will be defined.
With thf€s technolocies ideniified, an integrated package of
technologies will be offered as a pilot program on an outlet

or lzterzl basis for adopiion by faermers. Such a program would
then be initiated on a piloi basis to test its acceptability by
Tarmers and iheir rate of adopiion." (PP Section 11.8.3.3.7)
{mderlining added).

3,31 It is clear that the PP meant the pilot phase to be z larger-

scale package application of certain technioues after they have been

individuzlly tested and proven advantageous. This is further

illustrated by such statements as:

"4fter testing various practices in on-farm experiments, a
package of praciices will be offered as a pilot program.”
(PP Section IV.C.1l.)}, or
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4 fj cenal trials. The difference is far more than semantic. Referring

>t

2L o

"Poymers teking pezt in the pilot projects will benefit...
with somewhat more certainty, since the experimental work

" is intended to filter out oroblems of on-farm implementation.”
(PP Section III.D.3.).

3.32 By the zbove definition, in no way can the proposed project

interventions (mes/zh elevating for gravity irrigation, buried

pipeline, etc.) be termed pilot projects, since they are not
techniquee which the project has 2lready tried and can confidently
offer to the farmers on a larger scale. Rather, they are canal

and mes/ah trizls. As such, they should have been started a yeaxr

or two ago, immediately after ending the problem-identification
phase or even before that date, since most of the proposed inter—
ventions are well-known ideas and none of the informaticn developed

by problem cuantification was necessary for their implementation.

Instead, the project spent mach effort on topics irrelevant to

——— A ———

e e i i e 2o S P

project purposel/, and no start was wade on the all-important

I .
! 4o the upcoming cznzl irials as "pilot projects" has two undesirabie

!
i

{ effects:

~—

(a) it masks the fact that the canal trials have not been started
on time, and ac a result there is .no chance of achieving
meaningful results by project end (June 1982); and

\0) it encourages the researchers to apply a package including
different interventions (from land leveling to zinc

application) which in general will be applied separately,

1/ Ranging from SP (staff paper) 35 on "Agricultural Pesis and their
General Control Concepts" to SP § on "Honey (1) Production at
Kafr El Sheikh."
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so that the canal trials will not be in position to
seperate the benelits of the mein interveniion (e.5.

buried pipeline).

3,33 In this connection, it is noteworthy that the EWUF team
consistently refers to the present (post—problem—identification)
stege 6f the project by the somewnat vague term "“searching for
golutions," whereas the PP defined this stage by the more specific
term "testine of solutions," Practically 211 of the activities
which have been proposed in Annex C for the upcoming phase of the
project (with the partial exception of large basins and long
furrows) belong to this category of testing solutions .which are
new to Egypt and which have yet to prove their economic and

organizational feasibility.

3.3, Agronomic vs. irrigation effecis: As moted in pera 3.32 (b),

e main dangexr with regarding the upcoming canzl trials as pilot

—_—\

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

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

tion, pest'control) with high-investment, low-benefit irrigation
interventions (elevated canals, buried pipes). This is likely to

mask the effect of the irrigation interventions and prevent the

n——

canal *riels {rom giving unequivocal answers as to whether the

irrigation interventions Dby themselves are economically feasible.

Mo avoid this problem, the canal trizls should collect data on four

situations (as was done for leveling trials in Kafr El Sheikh):
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2) farmer's vractices, (b) irrirztion improvements cnly
P, U |

and

3

{(c) arronomic improvemenis.only, and (d) both irrigatio

arriculturel improvementis, Where resourcecs do not vermit this,

onlv farmers' practices and improved irrigation practices should

be tried,

3.35 The action program which is recommended by the present
evaluaztion will be discussed in Section 7, after reviewing the
interventions which have the highest potentizl (Section L) and
which are of highest interest to the.GOE (Sec£ion 5), and analyzing

the project performance (Section 6).
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L. POSSIBLE PROJECT INTERVENTIONS

L1 To optimize the usefulness‘of fhe one and one-hzal{ yeers
vemaining in the project, one must consider the 2lternative pos-
sibilities for action in light §f the knowledge gathered so far
2nd concentraie on those activities which promise the highest payoff
ﬁnd potential for replicebility. The present section gives some

bases for such planning.

4.2 DPossible lines of action: The following interventions have
been suggested by the project team (based on the problem identifica-
tion results), the GOE agencies céncerned, USAID and IERD specialists.

They are listed irn their approximate order of priority for applica-

tion, as discussed in the following.

//ﬂ (2) Agronomic interventions:

. [ i i, zinc epplication,
. \4‘7’~:.;">' ‘K ii, pest control,
\Jijjxk-g%ft i5 iii, improved rultural practices,
\’E; }\“v -Cx.f; ’L\ iv, soil mapping for fertilizer applicatior,
‘>¢QJ‘ o g e ! y. increased blant population,

e "~ vi, improved varieties.
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(v) Irrigetion irterventions:

4, improving canel gates and shifiing to continuous flow,

-0

ii, mechenical clearing of mes/ahs,
iii, improvement of wzter-lifiing equivment,
iv, conjunctive use of canal and drain water,
v. supplementary well irrigation,
vi. lining canals and mesZahs in place,
vii, raising canals and mes/ahs and organizing the farmers
for gravity irrigation,
riii, replacement of canals and mes/ahs by buried pipe and
organizing the farmers for gravily irrigation,

ix, precision land leveling.

4.3 The above interventions may be rated according to the
following parameters:

(2) investment per feddan,

(b) yield increase,

(c) water saving,

(d) labor saving,

(e) reduction of other costs,

(£) land saving,

(g) complexity of organization required,

(h) farmer acceptance,

(i) GOE willingness to apply, and the resulting

(j) potential for replicability.
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4 The vzting of each of the possible interventions zlong each

¢ the zbove dimensions is discussed in the following. vhere

o other source is given, the rating is strictly the evaluation

ear's opinion and may be open to debate. It ghould be borne in

ind, however, +hzt had the tesiing-of-solutions stage really been

inished at present, as claimed, there would have been hard date on

st of these subjects. Since the most significant results of EWUP

.o date are ithe agronomic ones, these are discussed {Irst, in their

ipproximate order of priority for apﬁlication.

Lgronomic Interventions

L.5 2Zinc epplication: &P (Staff Paper) 38 showe that in Delta

soils, under farmer conditions, zinc application increased rice

yield by 67% (!), wheat yield by 1l% and flax yield by 23k.

Tn Abueha (Minya), zinc application increased corn grain yield by

118 (SP 10) and apperently doubled wheat yields.l/ These results

were achieved without changes in water management or other practices.

7inc application by itself thus has the potential for significant

to dremetic vield increases. The investment (sprayers) is low, and

so are the additional 1abor and other cosis involved (zinc sulphate),

as well as the organizational complexity. Water consumption is

unchanged., Farmer acceptance and GOE interest are high, and the

potential for wide replicability very good, Thus large-scale zinc

epplicatiorn seems & priority item. However, this 15 2 strictly

1/ Note however that in NMansouriyah (SP 20), wheat did not respond

to zinc treztment.
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agronomic subject and as such noi appropriate to EWUF. Unless
the subject is adequately covered by the Mejor Cereals Project or
v another project, pilot-scale and large-scale zinc application
\

\  {(including the necessaxy goil mapping, input provision, extension

b
} effors, etc.) should be & priority subject for an EEEEEEEEEEEQ>—————
____/
/ project.
~—

L.6 Pest conirol: In the Mansouriyzh area, SP 15 shows that

EWOP or~farm experiments increased squash yields from 0.5 to L.2
ym/fd, SP 16 shows tomato yield increases Irom L.16 to 10.4 MP/fd.
SP 17 shows squash yield increases from 0.3 to L2 MP/fd(!). SP 19
shows cabbage yield increases of 88%. Ther: increases were due
1ostly to pes< conirol, combined with improve& seedbed preparation

mnd fertilization. These results show that pest control in

regetzbles can increase vields dramztically. The investments

'gpreyers), additional labor and otner costs (pesticides) are
low in comparison with the value of the increased yield. Orgeniza=
tionzl complexity of application is low. Farmer acceptance on the
project is high and so is probably GOE interest., Thus the potentia
for replicability iﬁ the vegetieble areas of Egypt is good. Again,
this is an agricultural subject only minimally related to water
management, and could be a oriority subject for an agricul tural

x. project.

Le7 Improved cultura) practices: SP 7 found that rice transplanting

by mechanical transplanter improved grain yields by 21% while reducing

water consumption by 1% and variable costs by 1l%. After some more
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field +rialsz, this technique should be ready for pilot application.
Investment in the trensplanter is medium (18.4 LE/fd if used o
cepacity on 75 fd); organizational complexity should be medium (there
iz a need for repair shops), and so are likeiy to be farmer accept~ -
ance and GOE interest., Thus this is a promising subject for trials

on a larger sczle.

L.8 Soil meovine for fertilizer apvlication: At present MAG fer<il-

izer recommendations are uniform for entire governorates OT larger
regions. SP 34 shows that farmers in Mensouriyzh apply phosphorcus
end nitrogen fertilizers in greatly varying quantities, woico usually

exceed the recommended doser. SP 43 found that phosphorous applica=-

tion can increase yields by 1056 - 15% and that each crop basin should
be sampled separately for a phosphorous fertilizer recommendation.
Recent results from Mansouriyah indicated that- increasing nitrogen
fertilizer from 50 Kg N/fd to 60, 75 and 100 Xg ¥/fd lowered yields
by 8%, 8% and 16% respectively. These admittedly very preliminary
results indiczte that yields may be increased and costs of fertil—
izer reduced by 2 program of soil testing for fertilizer,-combinéd
with farmer plot trials to test fertilizer response. Yield increases,
cost reduction, organizational complexity, farmer acceptance and GOE
interest are likely to be medium. Thus this subject could be

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

L.9 Tncreased plant population and improved varieties: There is a

potential for a medium increase in yields at a low cost by these
interventions. Thus in Mansouriyah, improved corn variety with
other culturzl practices showed a yield increase of 1T%. In Minye

» project expects 2 25% yield increase in cotton and beans through
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higher plent density and correct fertilization-(includins
micrcnutrients). The organizational complexity 1is medium
(2 reseaxch.and exiension effori is required), and there is a

medium To good farmer accebiance and GOE intexrest.

Trigztion Interventions

L.,10 The possiltle irrigetion interventions during the remzining
onz and one-ﬁalf years of the project are discuésed below with
respect to ihe paraneiers listed ir pare L.3, egaisn according to
vhat the evaluation team considers the order of priorities for

highest payolf and potential for replicability.

L.11 Improving cenz)l cetes and changing {rom rotation to

contiruous flow: The investmen: per fedden is minimal. There

should i e small yield increase, The change will enable

fzrmers to irrigate on the basis of crop requirements.

The mzin w2iionale for the change is water gaving: SP 18 cites 2
previous research in which the continuous~{low system caused water
savingc of about $r. At Bend Magdoul (SP 18), shifting to 2
rotation system plus lining, gete rehabilitation and operzting the
gate according to derand caused the wuter consumed per feddan <o be
only 5L of that iu & neighboring traditional canal. The degree of
organizaticn is low, necessitating only more attention on the part
of present MOI personnel. EWOP studies in Mansouriyah showed mosi
farmers to be in favor of rotation. MOI interest in fehabilitating
the gates is hign. If the MOI is also interested in changing to a

continuocus flow system, the possibilities for replication are high.
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L.12 Mechanical clearing of mes/zhs: This is at present 2

gubject of high interest in Egypt, primarily owing to its potential
for saving canal-clearing labor, which is becoming very scarce.

The potential for yield increase (throush better water distribution).
is medium, and 2 smzll ©o medium water saving is possible through
weed elimination, Some land would aiso be saved by reducing the
cross sections. The investment per feddan is medium, and so is the
organizational complexity.(a governorate~level company for operation
of canal-clearing equipment is recommended ), Farmer acceptance is
high, and so is GOE interest (such equipment is now being tested at
geveral locations). However, there are indications that the eguip-
ment used at present is not the mosi appropriate (backhoes carve out
a cross—section too wide for mes/ahs, while ditchers are not being
ased in the Nile Valley lands). Project experience in cleaxring
mes/zhs with ditchers and meésuring the cosis, water savings and
yield increases would require relatiﬁely smzll effort and promises:

high pevoff and potential for replicability.

L.13 Iwmprovement oi water-lifting eouipment: The project'plans

to spend much of its resources (para 3,27) on changing the present
1ift irrigation systen to gravity irrigation. For the reasons
discussed below (para Li.1R), ihe evaluation team submits that this

approach iz of very limited acceptability and replicability. On the

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

be considerably reduced by a few simple design changes in the

pumpine eauivment, which should have wide acceptability and




replicability, to wit:

(2)

(b)

The metal sz/ivas (water wheels) used throughout Egypt
represent 2 great improvement over the wooden sa/iyas
which they replaced, but their efficiency could be con-
giderably improved by the simple expedient of setting the
axlées on bzll dbearings, with consequent less animel labor
resuliing in greater milk production.
The cenirifugal irrigztion pumps being introduced are grossly
energy-inefficient, as they lift the water about one meter
gbove ground and jet it forward, all of which is dissipated
energy; SP 23 estimates that.for 2 net 1ift of 1.0 m

‘

a diesel or electrical pump must work against 2 3.5 m head,

A low-1if%, large-diemeter helicel pump, which lifts the

water no more then is necessery, should both bring 2bout

1/

Finelly, the tembour (Archimedes' screw) is quite an

energy savings and require a emaller,.cheaper motor.

inefficient water-1ifting mechine, since it uses only the
hand muscles which are much weaker than the thigh muscles
Introduction of the IRRI (International Rice Research

Institute) dizvhragm pump (which is operated by the farmer

stending on it and shifiing his weigh€ from one leg to

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

MOI engineers at the 30,000-fd San el Hagar reclamation area
coupled 17-HF motors with oversize sa/iyas to lift water
for irrigating 200 fd each at a present cost of LE 2200 each,
i.e. zn investment of eleven pounds per feddan. This shows
the benefits possible from simple design changes in existing
equipment,
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would enable the tambour to be turned bv z bicvcle,

would greatly reduce farmer hand labor without demanding

eny other changes in the system.

L.l The pump improvements suggested above would require minimal
investments per feddan and would result in considerable savings of
labor, fuel and animel energy. The organization required is
minimal. OCnce 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-1ift helicel pumps, ball=-bearing=-
mounted sz/ivas, diaphragm foot pumps and bicycle-operated tambours
should have a high payoff and wide replicability. Such prototypes
might be developed by tﬁe project through a contract with the MOI
hydraulics laboratory, which has apparently been working on such

innovations.

L.15 Conjunctive use of canal and drain water: Much of the agri-

culturel drainage water is of sufficient quality to be reused for
i:rigation even by itself (many farmers are pumping drainwter 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 Mediterranean. 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 ol water, io be applied on new lands. Conjunctive

use does not imp}y yield increases or labor and c&st savings.
Little organizeiion will be required beyand MOI operation of

drazin pumps and monitoring of water quality and effect on the
soils. GOE interect end farmer acceptance are good. Thus thies
method has 2 good potentiel for replicability. The feasibility of
conjunctive water use can oﬁly be determined by investigating itis
effect on the soils and its driinage requirements through EWUP-type

field research.

L.16 Supplemenizrv well irrigation: In cerizin regions of Egypt

farmers located at the end of canals and mes/ahs suffer from seasonal
water choriages which lower production both through yield reductiion
and through motivating the farmers to plant lower-value buf more
drought-resistant crops. The,extent'of the "4zilender problem"”

is still aisubjec% of discu;sion.. Where the soil is porous, this
f;éblem may be solved by sinking wells for surplementary irrigation
during peak periods. Some farmers in the El Hamrami area of
Mansouriyah have dong so by their own means, showing that they find
this activity economical. The investment per feddan is high

(89 to 256 LE/fd — TR 5). The yield increases should be medium

(TR S estimates increases of 9% to 23% in maize). The complexify of
organization is low, as a farmer may operate 2 well individually

or rent its use to neightors. 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 pe good in well-

defined ereas (vegetable belts with light soils).

L.17 Lininc canzls and mes/z2hs in place: This measure would have

fairly high costs per feddan (sP 29 records a cost of L7 LE/fd for
the Beni Megdoul canal and L3 LE/fd for e branch canal in 18773
present costs are considerably higher). In sandy soils (on the Nile
Valley f{ringes) lining should cause considerable local water savings.
SP 36 measured losses of 1.3L% to 3.93% per km in different reaches
of the Mansouriyah Canzl, and cited overall losses of 105 +o LO¥% in
other canals in Egypt. Lining should bring about small yield
increases owing to better water availability. It will zlso reduce
meintenance costs and free some land for planting. It requires
either a2 high degree of organization'(én irrigators! association)

or subsizniial MOI budgeis for regular maintenance of the lining.
Farmer accepiance should be high if the MOI finances the lining,
clow otherwise., MOI is inierested in this solution. Cwing to the

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

L.,18 Raising canals :and mes/ahs and organizing the farmers for

pravity irrigation: The Egyptian irrigation syster is designed to

provide an abundant quantity of water to each irrigated acre. The
water is supplied in a2 conveyance system located below field level,
and it is usually reduced or cut olf in thg branch canals during

the nighttime hours., Each farmer musi therefore 1lift his water

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

animal, and mechanical-powered pumps. Such & svstem acts as a long
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reservoir yhere water is essentially siored before use. With such
2 system the farmer has some flexibility on_when he irrigetes.

in other words, the water will not run off if it is not immediately
used. The branch canals and all bes(ahs commected to them have a

rather large storage capacity.

L4.19 Vhen +his system is placed above ground a different situation
obtains. The water will flow by gravity and it is much more importan:
to develop a rotational system of use among fermers. When the system
is flowing it must be used or spilled into a2 drainageway. This is
not to say that the tertiary syétem ghould not be elevated. In ‘the
interest of energ 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

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

.20 The investment per feddan in elevating canzls and mes/zhs

for gravity irrigation should be medium to high, depending on whether
the elevated canal is lined or not. It is doubtful that this technique
wouid show yield increases. Egyptian engineers maintain that 2llowing
gravity irrigation would cause the farmer to use more water.than at
present; common sense would indicate that this is the case, and there
is no data to supporf the CSU féam's.positién to the contrary (the -
water budget study data for the Abueha canal in Minye 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 *he system is in elimination of farmer hand labor for

turning tembours (esiimated in Minya at roughly 60 LE/fd/yr) and of
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animel or motor pumpirg cosis (estimated by EWUP at 30 LE/fd/yr

— SP 23). The organizationel complexity is high, as the farmers

on each ggg[gg must be organized in an irrigators' association tc
schedule and practice'turné in water use; this.runs counter to the
desire of the first fermers on each mes/zh to tzke water whenever
end as much as they want, so that such organization is problematic,
In addition, the MOI will have to control not only the canal gates
as at present but also.the mgg[gg inlets., Farmer acceptance is high
for gravity irrigation,l/ but low for the self-restraint which
irrigation by turns requires {rom the upper-end water users. GOE
willingness to apply is negetive, 2s it is e sirongly felt MOI
policy *that farmers must .be obliged to pump in order to save water.
Senior MOI officials commented that they would accept canal elevat~
ing only ac a part of a comnlete water management systen (including
precision leveling, lining, etc. )2 condition not likely to be
fulfilled to a significant extent except on new-lands projects.

For these reasons it is concluded that the potentizl for replicatior

of canal elevating is low.

L.21 Replacement of canals and mes/ahs by buried pipe and

organizing the farmers for gravity irrigation: The cost per feddan

of this method should be high, Water savings would result from-
elimination of canal seepage, but these might be annulled by the
probable tendency of the farmer to use more water when it is providt

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

;/’ Which is colloguially known ac "rayy be raaha! - "“irrigation
in comfort."
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costs would result, as for elevated canals (para L.18), but would

be partially 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 mst conform to
an irrigation schedule and the MOI must be in position to adequately
operate and meintain the pumps which are necessary for supplying
water through z buried pipe. Paradoxically, although buried pipes
supply waier to the users without an effort on their part just

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

L.22 Precision land leveling: The investment per feddan is

medium., The yield increases are expected to be small and difficult
to isolate from those caused by other faciors. Water savings may
e high--preliminary results for wheat irrigation in Rafr el Sheikh
show an average increase in field application efficiency from 38%
to 62% due o0 EWUP practices (leveling, long furrows and marwah
improvements). There is a significant saving in irrigation labor
(reportedly reduced in EWUP irials in Kafr el Sheikh by about LO%) .
The large basins or long furrows made possible by land ileveling
gave 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 techniceal, organizational
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and sociclogiczl problems, to wit:

(2) because of the cropping intengity, the land is free for
leveling only a few weeks per year;

(b) roads for access ofi the leveling eguipment to the small
farms are often lacking, and it is also difficult to
maneouver the relatively large machines within the small
fields;

(¢) for efficient leveling, 21l farmers on & given mes/zh must
organize to have their land free at the same time;

(d) experienced equiyment operators and surveyors are in
short.supply;

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

farms in the 0ld Lands; Y and

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

better levelinguf/

L.23 The mein constraints for large-scale precision leveling

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

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

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

a very unlikely achievement. Thus the persvectives for lz-ge-scele

replication of precision leveling on small farms in Egypt are quite

limited.

1/ The Bxecutive Authority for Land Improvement Projects is
engaged mostly in soil improvemen< through drain excavation,
leaching, subsoiling and gypsum addition; it performs land

leveling only on the Delta Sugar Company lands in the El Hamoui
sector of Kafr El1 Sheikh.

g/ In *he sociological study of the project sites (sp 32), 7% 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 EWUP does not operate in a vacuum; it is desigmed to
sﬁpport the activities of the Egyptian agencies engaged in
water use and menagement, and it will be of no use unless its

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

perceived needs, & review of potentizl vroject users discovered

that they are zlmost entirelv concentrated in +he linistry of

Irrigation. In particular, the potentizl users of project results
are:
(2) the top decision-makers (Minister and Vice-Minister);
(b) the Irrigation Division and the MOI governorate-level agencies
(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 %eam consulted senior officials of the above
entities, as well as of other institutions presently or potentially
concerned with the project (the MAG 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 DPcssible cbiectives for an irrigztion improvemeni program

may be one or seversl of the following:
) water savings,

a
b) yield increases,

S

c) land savings,

(
(
(
(d) labor savings,

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

(f£) bilharzia conirol.

S.4 MOI objective: Numerous interviews with high MOI officials

and review of the Ministry development hlans ;/ indicated that

the most imvoritant MOI obijective by far is reduction of water losse:s

in order to save water for horizontal expansion of the irrigated

area without reducing current yields. VYield improvement ("vertical

expansion") which does not entail water savings (e.g. through
organizing or policing the fermers to distribute more equally a
giveﬁ quantity of water) seems to hold very litile interest., Land
savings ana bilharzia control were mentioned mostly as beneficial
side effects of otherwise desired interventions (e.g. replacement of

canals by buried pipes); while savings of labor and other favmer

costs is actually regarded by the MOI as undesirable —— there is a

consensus in the MOI 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.

1/ ‘"lrrigation Development in Egypt," MOI, 1979 (in Arebic).
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5.5 MOI pricrity interventions: In order to accomplish the

objective of water saving, 101 officials zhink most often in
terms of the following interventions (roughly in this order of
priorities):
(2) rehabilitate gates to reduce leakage losses;
(b) line secondery and tertiary canals, especially in
light soils;
(c¢) lower canals, changing existing gravity to 1lift systems,
to cause faxrmers effort in lifting water;j
(d) replace canals by buried pipelines;
(e) correct .mes/2h inlets to supply the correct discharges; and

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

5.6 10I expectations from the project: MOI expects the project

to help it achieve its objectives DYy providing information and
experience on the following topics (agein — Toughly in the order
of priorities):
(2) buried pipelines: technoiogy, water savings, cosis
and benefits;

(b) lining of mes/ahs and marwahs: water savings, costs and

benefits;

(c) effect of improved water management on water consumption and.
on drainage = in perticular, whether it offers possibilities
to do without field drazins;

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

technology, water savings and costs}
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(e) reduciion in the water consumption of sugar canej
(f) land leveling: technology, water savings, costs and benefits;

(g/ the economy of 1ift pumping at the national level.

5.7 mime pressure: MNMNOI'is interested in the above information

ac soon as possible in order to help it plan its upcoming rehabili~

tation activities, such as the L0,000-fd. Zefnah pilot project in

Gharbiyah., YOI is more interested in prototyves functioning in the

field than in research papers.

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

above demands. Some promising activities such as improving pumps
{o reduce 1ift costs (pera 4.13) or sinking of wells for supplementary
jrrigetion (para L.1%), which axe not of priority interest for the MOI
at present, might also be investigated by the ?rojept. However;

tnless +he prcject supplies by June 1982 a2t least preliminary

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

¥0I 2s & disappointment — regardless of wnether it has -conformed ‘.o

the Wetter of +the CID contract — with potentially serious conse-

ouences no: ocnlv to project conulnuatlon but to USAID cred*b;llt\

in Ezvpt.



6. ASSESSMENT AND ANALYSIS

6,1 The present section discusses 2 variety of topics
concerning the project design, complementztion, technical and

organizational aspects.

The Proiect Design

6.2 lhg_zzgigni_nnncepiﬁandnggigg_gre‘exceptionally good.

The evaluztion team does not feel tﬁat with the benefit of 20/20
hindsight it cogld have been significantly improved upon. The
process of learning how the present system functions before

testing or implementing solutions is sound and logical. Too often

vbne fihds, in development pr;3;;¥§, solutions to non-problems or
assumed problems being implemented without the vaguest notion of
how %o be successful, This is true especially in irrigation system
improvement, which is a complicated ‘mix of society, water, land and
cropping systems. And the Egyptian watef deliQery system is 80
complex that it is virtually impossible to understand it without

systematic data collection.

6.3 This project provides time for that difficult and time-
consuming phase of data collection, to understand the system and

identify the problems. The roject is undoubtedly providing the
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best ferm egricultural data available in Egypt; These datz are
needed by several minictries in the Government of Egypt and by
donor agencies involved with assistance to them. It is noted that
the receni USAID scope report on the "Nile River System - Rédesign,
Rehabilitaticn and Improvement Program" suggests that the following
alternatives should be investigated in developing the feasibility
for a2 command arez irrigetion projec%:

(2) instell 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/azh command areaj .

(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
essessed without a great deal of basic information and research.
" The Water Use and Management Project, in its final phase, should
provide exactly the tyée of information needed on all of these

technologies,

6.5 The project, then, is timely. Its output is needed now.
Among government officials one feels a sense of anticipation and
expectancy for information which will define 2 workable large-
scale progranm to increase agriculitural production. It is
especizlly important that the project focus full attention in the

upcoming implementation phase on providing this needed information.
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36 In<ercretation of ithe preject scove: In spite of a very lucid

roject Paper, a point of potentially major misunderstanding remains,

jamely: whati is meani bv' "on-faxm"? Does it mean "ypon entering

the farmer's properity" or "upon passing the last control of the
tinistry of Irrigation"? As discussed iﬁ pars 3.22 and 3.2L, if the
former (1imited) definition is.adher;d to then -the project is on
schedule, while according to +he latter (expanded) definition the
project is seriously lagging, since no interventions have yet been
made in the no-men's-land between the last- MOI control and the
farm.gaté. The statements and aciions of the coniractor (e.ge
planning to do ggg[gh raising and lining) show that the contractor

adopts the expanded definition, as does US&ID. However, at presenf

the contract (pera 2.7)does not gvecificallv include the non-farm,
non-M0I irfigation and drainage system,'and this may cause
uncertainty during the final evaluation as to whéther or not the
contractor nas fulfilléd his obligations., To avoid misunderstanding

i+ is recommended that USATD will formally establish, in a letter to

the contrazctor, that for the purposes of this project "on-farm"

mezns "all fields, canals and drains between the last MOI control

gete and the drains resularly maintained by the MOI."

6.7 Agronomic practices: Another point of divergence is ‘hat

the PP included "iecting of agricultural procedures” with the

intention of testing them in interrelation with irrigation practices,
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to determine for example the correct timing of feriilization and
pesticide applicaﬁions in relation to the ir:igatibn schedule. 41
the start of implementation this was not followed, as purely
agronomic experinents moved alone and zhead of the irrigation
experiments. This situation has been improved, but it is still

present in the ongoing trials and in future planning.

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

technical assistance team seems to hzve been guite correct (except
for the omission of a project adminiétrator — para 6.9). The
gelection of the Water Research Center as the principal counterpart
agency, with cooperation from the Agriculturai Research Center,
geems an optimal insiitutional framework for the project. Location
of the project office in Cairo was logical in view of the availa-
bility of facilities and senior Egyptian staff, proximity to the
points ofAdecisidh—making, ;nd central position with respect to

<ne 1iciu Sites. However, the expatriate subject-mztter specialists
(agronomiSt, engineer, -sociologist and economist) should spend |
about one-half of their time in the rield — doing much of their
report-writing at the Kafr E1 Sheikh and Minya sites — since

daily confact with their counterparts is one of the chief benefits

of their presence.

6,9 Lack of a2 vroject administrator: Many of the project delays

and deviations from its purpose (para 3.21 - 3.2L) may be ascribed

to the fact that the PP did not provide for an expatriate project
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adminisirator, and the coniractor did not or coulc not cnange the
design in this respeci., As a result, the large majority of the

technical director's time was taken up in administrative matters
such as housing, sala:ies‘and correspondence, énd he was not able
to devote his full aitention to the true menagement function of
keeping the project outputs on course. Hiring a nationzl adminis-

trative assisiant apparently did not give the desired results.

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

with 2 full-time administrator.

6.10 Lssumpiions: All mejor assumptions essential to project
progress (Annex 4) held true and did not limit project progress.

In particular, the separation of the former Ministry of Agriculture
and Irrigation into two did not prove an obstacle to the project.
However, some unstated input assumptions were only partially
fulfilled, and undoubtedly had some slowing effect, The shortage

of civil engineers on the project has already beer noted (para 3.9).
The'willingness of older Bgyptian staff to change from office to
field work has also been overestimated, and in retrospect it would

have been beiter to concentrate the field trzining on the younger

staff.

6.11 A mejor implicit assumption was that the Egypiian staff wil
be properly motivated. Motivation of the Egyptian staff, which
devotes to the project efforts that are unusuzl in the Egyptian

public service, critically depends on the incentives provided by
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the project. TUSLID financing of these incentives is scheduled to

terminate ai the end of 1980, Unless a source of financins is

found for cortinuins these incentives, BErvpiian stalf motivation

ig likelv to sulfer preciditously, with 2 serious detrimental effect

on the achievement of troject outputs.

Manarement ¢f Project Implementation.

6,12 Lack 6f 2 sufficiently resulis-oriented attitude lies at the

base of many of the output shortfalls to date discussed in para 3.2
3,24, A case can be made for this pﬁenomenon being associated with
the university background of the contractof. The:academic attitude
which has the advantage of cﬁntributing a broad knowledge.of the

subject matter and 2 scientific approach to problem analysis = has
also haa its drawbacks, manifestea in a consuming interest in long-

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

rise of sazlinity or introduction of farm machinery), et the exvense

of focusing on producing +he information needed to make intelligent

invesiments in the T/t jrrigation system for the next few vears.
The lack of & results-or’ented attitude is apperent in cases

such as:

(a) The Beni Magdoul canal and several of its mes[ahs, lined in
1977, were not used to make‘a,definitife study (through a
comparison with neighboring unlined canals) of the economic
return on lining and lowering & canal, as the MOI plans to do

on a large scale (para 5.5);
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The FMOI policy of supplying water .below field level, which
EWUP contests, is based on the assumption that farms will
use more water if.supplied by gravity — an assumption which
the contractor chailenges. 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 collectea 50 that.it can serve for this
purpose,

The project techrical manager took 2 cénscious decision ==
over the protests of other team members —— not to start

interventions or even water budget studies until the problem

identification stage was conpiete, in ordexr to avoid a

' poséible bias (para 3.23); scientific accuracy was preferred .

(d)

(e)

over timeliness,

The ferm budget study, on which a considerable effort was
expended, is based on a stratified random sample 6f farms
selected without any specific data use (or a number of
specific uses) in mind.. Thus‘there is no essurance that a
sufficient number of the sample farms ére located near a
lined mes/ah or a well, for example, to make possible an
economic evaluztion of such iﬁterventions.

A start on implementation of the BHammami buried pipeline was

apparently delayed by nearly a year because of the project
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shortage of civil engineers té perform the design and
specifications (para 3.9). Ividently the expedient of
relegating this work to 2 local engineering consulting
firm has not been utilized.,

The number of articles written (seventy) versus the
paucity of irrigation interventions (to date, only several
leveled fields and measuring f{lumes are visible at the sites)
seem to indicate e greater interest in research than in
execution.

Although more than a year was spent in identifying and
quantifying ihe on-farm water use problems, this work

was not brought fo a conclusion in vrioritization of

those problems and of the most promising solutions through
an exercise similar to that of Section L but with firmex
numbers. Instead, the irrigation interventions selected
for application by EWUP (precision leveling, gravity
irrigation, water users' associations, irrigation advisory
service) constitute an adaptation of U.5, iyrieation
practices.

Most seriously, comparison of project interventions to date
(para 3.22) and future plans (para 3.27) with the list of
possible irrigation interventions in the order of their
potentizl for replicability (para L.2 and the following

discussion) shows a vredilection of the project management

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

lowest revlicability vpotential. This can only be ascribed

to 2 questionable sense -of priorities.

6,13 The above remarks must be tempered with the observation that
211 too often the vice of technical assistance projects has been to
yush into application of TU.S. solutions.without sufficient
comprehensibn of the local problems, All of the shortcomings

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

made anv serious error. In 2 research project like EWUP, it is

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

yeach the correct solutions.

6.1, Dissemination of rroject findings: In this regard it suffices

to note tha%, although the most important applicable results of the

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

Directorate for hgricultural Extension has not vet received 2 sin le

publication from the vroject; whiile the Deputy General Supervisor of
the Agricultural Research Center, who is a member of the project
direction committee, has so far received two articles out of the

seventy published by the project.

6.15 The lack of distribution to national agencies of the project

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

is not due to mere neglect but to project policy. Axview of the
seventy project publications shows that the whole publication syste

seems oriented to serve (a) project personnel, (v) USAID evaluation
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-and other .donors, and (c) international publications and con-
ferencés, ratner than to be of use to those MOI and MAG depart-
ments whick are in position +o apply the prcject resulis (para 5.1 -
£,2). Tnus in the ten-part mid-project report, Volume I (Pfoject
Summary, Conclusions and Recommended Pilo< Projects) and Volume II
(Project Technical Reports) are in a fofm useful mostly for project
evaluation; -of the 15 articles of Volume IV (Technical Articles),

2t least ten are concerned with general topics such as "ferm systems
menagement" or "irrigation system improvement concepts," which in

no way incorporate project findings., Practically 21l of 4the vproject

results are located in the 1,7 Staff Papers (Voluﬁe III), vhich are

"ot for cuotation" and meant only for internzl distribution. One

result of this policy waé that the General Directorate for Agri-
culiural Extension has recently ordered for distribution 1000 tons
of zinc sulphate on the basis of its experiment-station results
only, while the ouistanding EWUF field results on the subject were

not made aveilable to it.

Anzlvsis of Technical Aspects

6.16 Water menasement emong and on fexms: Tne BEgyptian irrigation

system is unique. The principal reason for this is the delivery of
water tc each farmer in 2 channel which is beiow the land surface.
Most irrigation systems involve government management of the system
down to a tertiary system which is managed by the farmers. In Egypt,
the tertiary system is the mes/ahs and it is true that the farmers

manage the water beyond the mes/zh inlet. However, the Egyptian
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system offers another mejor difference. Just .as the farmers on &
mes/ah are mutuelly concerned about the water in that channel, so
ave the farmers located on different mes/zahs on a branch canal.

There are no conirol gates on the mes/a2hs, so ithat the quaniity

of waier aveilable to every farmer is affected not only by the
consumption of his neighbors on the same mes /ah, but by the behavior
of farmers on oiher mes/ahs as well, This added dimension greatly
complicates the water use pattern among [armers as well as the
organization required. It certeinly cannot be ignored, however,

in any program dealing with improved farm water management.

6,17 The comprehensiveness of project resezrch directed 2t on=-farm

water use: Of the seventy papers and articlgs published so far by
the project,Sl% concerned water use, 30% dealt with agronomy and
agricultural economics, 11% concerned pesti control and 8% sociology
and extension. This in itself is not an unreasonable distribution
of effort. Tne problem, as noted above (para 6.7), hzs been that
most of the agronomy and pest control work proceeded without much

connection with the water use research, This problem is nov being

corrected.

6.18 The approprizteness of considering on-farm weter menagement

apart from off-farm water management: This should certainly not be

the case, and the project has not done so. It is true that all
project interveniions to date have been on-farm (para 3,22); but

roject personnel is well aware of the intricate connection between
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on-farm, off-farm and policy. In Bgypt thic is especiall,
imporiant because the farms are 'small, water is delivered below
field level, *here are no conirol gates on the tertiary channels,
the secondzry channels are regulated twice daily, and shere is a
high water iable throughout mosi of the country. Obviously one
cannot isolazte water management on farms in such a system. The
water managgment system in Egypt is undoubtedly the most compli-
ceted one in the world. This need not be discouraging, because
it also undoubtecly has the possibility of being one of the best-
managed large systems in the world. However, it has nct yet

approached that potential,

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

are made at the level of an entire branch canal (subsidiary cznal
regulated by the MOI). In each of the three.sites the canal inflow
is measured by a flume, the groundwater level is monitored through
observation wells, the consumptive use is esitimated by evapo-
transpiretion equationé and the ouillow is estimated (albeit with
some difficulty owing to the low velocities in some drains). This
pfog:am is importani and should be continued. However, an activity
which is lacking at present is the monitoring of water movement
into and along incdividual mes/ahs. Without such nes/ah =level
meazsurenents.one cannot estimate the water savings caused by
mes/ah improvements (elevating, lining, etc.), nor wven lmow

whether there is maldistribution of water between the first and
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Jast irrigetors on each mes/ah (the "teilender problem"), These

S e————— -
observations would regquire a great deal of dedicetion and certainly
overtime, since larmers might be irrigating 2t ny time of the day

or night.

6.20 Mes/ah-level waier mezsurements should be initiated early in

the coming'stage of mes/ah triéls. This could be done by establishing
severzl mes/ah inlets (at the beginning, middle and end of each

branch canel) as gaging stations with recorders. The water manage-
ment along the mes/ah need only be accdbmplished on representative
mes/ehs, much in the same manner as the farm survey data are

gathered, Some of this inforrztion has been accdmplished, especially

a+ Mansouriyah, but more needs to be done.

6.21 The teilender troblem: The extent to which farmers at the

fer ends of canals and mes/2ns are not obtaining enough water has
not yet been determined. Tn the sandy soils of El1 Hammami, EWU?P
investigations (TR 5) have shown thzt farmers at the lower end

of thé canzsl have more idle land, grow [ewer crops per year, have

a smaller percentage of their land in vegetables and use moTe pumps,
21l of which decreases farm income. In Minya and Kafr El Sheikh,
visual evicence of crop water geficiencies at the end of mes/ahs

is harder to find; however, in the sociological survey (sp -32) 38%
of the tail-end farmers in Kafr El Sheikh and 20% of those in Minya

gtated that they "never get sufficient water," while none of the upper-

end farmers said so. One would expect this perceived water deficiency
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__ve an effect on productivity, though its extent is yet to

be determined.

6,22 The drzinage rroblern: 3Because of the flat Delze terrain,

its low eleveiion, ani tne sbundance of water in the irrigetion
system +hroughout most of the year, there is a relatively high
water table under most of BEgypt's agricuitu:al land. Tne irrige-
tipn water éupply has a very lovw sal£ content; to date the salinity?
problems have been minimal and most of the groundwater is not
especially saline, In fact, most of it is usable as irrigation

water.

6,23 One might logicaliy predact that the present situation cannot
continue‘without seriéus detri;ental effects being created by the
high wg%erftable and sealt condition. After all, the post—-Aswan

'
irrigatién system is not really old. This is undoubtedly the
reason the government has implemented a tile drainage pi'ogram. as
well as a2 program of open drain lines in the lower Delta agri~

cultural lands.

6.2 Certainly any water management improvement proéram must take
into consideratiorn the drzinage problem. The effects of alterations
in the irrigation system on efficiency of use, reduction of water—
logging, salinity and alkalinity must be carefully monitored.

Wnere drainage and ground water is relatively salt-free, a program

of conijunctive use of canzl and drain water might prove especially

waluable in maintaining & lower water table. Tne open drains act
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as skimming wells and would be an excelleni source of water,
should wzter use efficiency become 2 serious concern of the

government.

Orfanizaticnal Concideravions

6.25 Farmer organization figures prominenily euong the actions

proposed by the EWUP (para3.27). mhe evzluaition team considers thet

farmers can be successfully organized only around & new technologyv

which promises benefiis to all particinants. We believe that

favmers heve defined, through generations of trial and error, the
optimel degree of cooperation for maximizing their benefits under

existing conditions. This implies that it would be futile to txv

to ovmanize farcers on the basis of the existins technolozv, €.8.

"get all the farmers fo work together to hand-clean the mes/an
and schedule watier deliveries." l/ Tf this ic true, then the vrcject

should form irrirators' associations only around 2 new technology

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

2 pump for an entire raised mes/ah.

6,26 Irriration extension service: Projeti agents should evidently

papays

organize the farmers for the optimal operation of the new systems
created by the project (e.g. scheduling of irrigation along a
gravity canal). 4 different matter altogether is laying the
foundations for an entity to provide an irrigation extension service,

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

I/ 1In such an intervention the "new technclogy" is in fact the
presence of 2 rroject agent, and things are likely to revert
to the traditionzl way once he is withdrawn.
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much less sanguine than the contractor ~bout the potential of such
an organizztion. One would expect it tc share 21l the problems of
the FAG exiension service, which has not been noted for its success,
with the difference that the MAG extension service at least has at
its diz)osal some high-payoff technologies (fertilizers, micro-
nutrients, pesticides, improved varieties) to extend to the

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

by EWUP.

6.27 Water is only one of the agricultural inputs, and in Nile
Valley conditions it is no% the limiting one. Creating an
“irrigation extension service" would be és logiczl as creating a
separaie mferiilizer extension service," "pest control extension
service," "zinc applicatiqn extension service" and so forth.
Insofer as new irrigation technigues which require more f{armer
organization (e.g. elevaeted canzls) prove their worth, it seems
more effective to add them to the repertoire of the agricultural
extensicn service, and give it the means for applying them

adequately.
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7. THE PRCPCSED ACTION PROGRAM

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

mainly of canal and mes/ah +rials, which may be regerded as the

establishment of vprototvpes 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. Iz 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.

T.2 It will be especially important to menage personnel and tir

carefullv; otherwise the pfosram.can become fragmented and wnfocused,
resulting in the loss of its 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-
«+anding 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.
Most of them could be viable and worthwhile endeavors; however,

with limited time the project must remzin focused on specific
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objectives. Otherwise it will continue indefinitely on the brink

of vroducins something useful for ovperationzl arencies bui never

quite gettinz it all together., This is a common failing among agri-

cultural researchers., It is much more aitractive and ezsier to
pursue unkmowns than it is {0 develop an implementation methodology
for an.improvement.technology that has been identified. Yet the
project must do exactly tha£ if it is to accomplish its purpose.

This is a chellenge project leadership must constantly dezl with,

7.3 The project is at 2 stage where canal trials are long

overdue, There is no reason for not launching them now. However,
implementation plans and target outputs need to be verj 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 wés made before deciding on

the séope gf the étudies.» ?hese need to be narrowed to technologies
hﬁhich have a high probability of being useful to Egypt in the near
term. They also need to be focused, because the techno}ogic: not
only need to be applied and tested but the implementation must

be monitored with sufficient care so that a development plﬁn can

be designéd from the pilot tests. This means that the reasons for
successes and failures must be guanti iea; The implementation and-
operation of each prototype must alsq be accomplished in a manner
such that the institutional requirements for its establishment are

quantified and delineated. This always means more time than if
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roject stall accomplish the entire process by theme~lves. Egypi

‘g

cannot improve iis irrigation system throur". e research project;
EWJF can only develop an economic. .y and technically feasible
plan for such improvement.: The remainder of the project life

chould be devoted solely to that purpose.

Conditions for & Successful Action Program

7.4, To assure that the last phase of the project concludes in
results useful to the operational agencies, it should follow

the conditions discussed in the following paragraphs.

7.5 EBverv trial should be made ag specific as possible, so that

the effect of the various factors cén be disaggregated. Every
trizl should include four variations: (a) farmer practices,

(b) Improved irrigation only, (¢) improved agronomic practices
only, and (d) both improved_agriculture and irrigaticn. This must
be done in order to separate the costs and benefits of the agroho—
mic and the irrigation inte-ventions, since these are largely
Beparéble, have different potential for payoff and replicability,
and in practice will be applied by different ministries and most

probably in different regions and at different rates., Where staf{

and time limitations do nox allow this, only’ improved irrigation

practices should be tested, alwavs in_comparison with current

practices. Largely separable techniques: in the irrigaticn package

&

(e.g. lané leveling and farmer organization) should be tested

separately.
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'7.11 t+ the end of the project, a program of expansion for the
p .

successful +riels should be prepared.

7.12 The number of trials must be kept to_a minimum. It will be

far beiter to complete one program than to accomplish several
partially. The output from a trial is not useful unless it is
developed *to a point where 2 decision considering its adoption or

rejection can be made.

The Action Prosram Recommended

7.13 1In light of the discussion in Sections L and 5, the action
program outlined bélow is recommended for the remaining phase of
the project. Tﬁe suggested action program will both test the
interveniions which have a good potential for payoff and replica- '
bility (pera L.2) and satisfy MOI datie needs (para 5.6). It
should be borne in mind thet some of the interventions will not

be sufficiently advanced in 13 years to provide conclusive answere

(parz 3.29). The actidn prorrem surgested below should be further

subjected to EWUP manpoweT constrainie in crder to come down to a

docble prosram., The recommended activities are discussed separatel)

for each project site. Tne action program consists of four

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

each site a¥e considered hishZpriority and the other two

secondary.
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7.1L Actiorn priorities at Mansouriyvah:

Primary: (2) Cenzl lining: Determine waier savings and

benefits due to lining by completing the study
of the Beni Magdoul canal and lined mes/shs
in comparison with neighboring unlined ones.

(b). E1_Hammami buried pipe, including replace-

ment of mes/ah 2 by buried pipe: install,
organize farmers, establish farmer advisory
gervice, determine water consumption,

costs and benefits.

Secondarv: (c) Suoplementary well irrisation: Determine

the benefits by studying profitability of
farms with and without wells in El Hammami.

(d) Gravity irrigation:l/ Raise mes/eh 10,

organize farmers 1o operate a single pump,
advise farmers, compare with a neighboring

unimproved mes/ah, determine water consumption,

costs and benefitsig/

7.15 Action Priorities at Minya:

Primerv: (2) Mechenical clearing of mes/ahs: Determine

appropriate equipment, costs, improvement in

1/ Given g lower .priority cince this akiivity wi}lﬂ%e mbre
intengively pursued in Minya. o -

/ The 30,000-fd San el Hagar irrigation project of the Ministry
of Land Reclamation (Sharqiyah), whith is irrigated by pump-
driven sa/ivas supplying water to 200<£fd mes/dhs each and
operated by ine farmers (footnote %o para L.13), should be
studied as an existing pilot erea for eravity irrigation.

o
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water distribution and yields over existinz

situation.

(b) Gravity irrication: 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.l/

Secondarv: (c) Tambour improvement and replacement: Import
and field-test an IRRI diaphragm pump, create
end field-test a bicycle-driven tambour,

determine costs and labor savings.

(d) Gate improvement: Instzll an improved
(Nyrpic) géte on Abueha canzl, measure
water savihgs, determine whether improved
wvater control reduces yields as is sometimes

claimed.

7.16 Action priorities at Kafr Fl Sheikh:

Primary: (a) Precision levelinz: Determine technology,

Gt ma———

costs, field size, yield increases, water

consumption, influence on water table,

g/'.

possibilities Tor eliminating field drains.

1/ The 3C,000~-fd San el Ragar irriggfzon project of the Ministry
of Land Reclamation (Sharqiyah)y wnich is irrigated by pump-
driven; sa/iyvas supplying water to 200-fd mes/zhs each and
operated by tne farmerg (footnote to para L.13), should be
studied as an existinef pilot érea for gravity irrigation.

;2/ This activijy should best be carried out with private contractors
to gain experience of »eal cosis and achievable precision.
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(b) Conjunctive use: Irrigate an area with

mixed canal and drzin water, determine effect
on yields, water reguirements and soil
salinity.l/

Secondary: fc) Improvement of pumps and sa/ivas: Select and

install 2 slow-speed helical pump, 2 motor-
driven sa/ive and 2 bell-bearing-mounted
animal=-driven ga(iva, détermine costs and
discharge.

(d) Gate improvement: Install an improved

(Nyzpic) gate on Omm Sen mes/ah, measurt
water savings, possible yield reduction.

{eai swe uoODOSEC action DrogTran is an optimzl one in the sense

that it wduld both test the'interﬁentions with the highest potential.
for payoff and replicability (para L.2) and satisfy MOl data needs.A
(para 5.6). If the analysis of program manpower needs finds it to
be beyond EWUP capaqity, then only the piimary-priority i{ems (a)
and (b) ai each site should be implemented, It should be noted, -
however, that except for item.7.1k (d) the secondaryf-priority

interventions represent relatively minor efforts.

1/ The activity itself has a priority; its practicability at the
Kafr E1 Sheikh site should be examined.
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7.18 The action profTam pronosed by the evzluation team differs from

the one sugzested bv TUP in the following main aspectis:

(2)

(v)

(e)

(d)'

(g)

Tt does not claim to be 2 pilot program, since none of the
interventions (except precision leveling to some extent)

constitutes a package of pretested technigues ready <O present

to the fermers., Neither is the EWUP program & true pilot
program (para-3.32). The diffevence is that the program
proposed DYy the evzluztion team places the accent on

gseparatine the cosis and benefite of the irrigation intexr-

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

agrononic interventions.

As 2 consequence, wherever manpower Iresources do not permit
testing both irrigation and agronomic interventions
(separately and combined), only irrigetion interventions
would be tested.

An unimproved mes/zh would be measured as a control for
every improved (cleared, lined or elevated) mes/ah,

Raisihg +he entire Abueha canal is considered premature and
was eliminated.

Farmer organization is recommended only around new
technologies such as a common pump for an entire mes/ah.

4 number of low-cost appropriate technologies (mechanieal
canal clearing; +ambour, ‘sa/iya and pump improJements) is
included. '

The utilization of existing p;ototypes’(liﬁed canals,

wells) for obtaining information is maximized.



(h) Precision leveling, in view of its limited potential for
replicability (para L.22), is suggested for one site only
(Xaefr El Sheikh, where irrigation.losses to drains and

groundwater are lergely irretrievable).

7.19 Time frame for the action program: The EWUP action program

was designed for iwo yeers (January 1981 - December 1982).
Realistically, meaningful results regerding most of the activities
recommended cannot be expected by the present project end in

June 1982 (pare 3.2). There is & c;rtain loéic for allowing the
project a six-month extension in order to run five yeers as

planned (January 1977 - December 1982)., On the other hand, there is
no particular reason to excuse the contractor for a late staxr?

(para 3.7) and execution delays (para 3.21, 3.24). To put the
matter in perspective: assistaﬁce to on-farm water management

is ;ecgmménded for the long term (para 7.20); whether to allow 2
héix-month extension of the present contract, or to complete the work
up in the framework of 2 future contract, is primerily a matter of
administrative feasibility. Judging by past performance; however,
it does not seem likely that the projert will reach its outputs by
December 1982 either, so it seems better to make a long-term
decision regarding the form of future assistahce to improved water

use than to grant a temporary extension.
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7.20 Framework for posi-nroject water use improverient: The

evaluation ieam submits that the mWUP hes made = ‘vronisine start,

which chould be continued, In the team's judgment, the solicd

accomp)ishments of the vroject in creatirc a ouzlified, experienced

and dedicated Bpyvptian water use improvement team able to work

successully with the farmers, and in czining accepiabilitv for

the methodolomv of on-farm agro—irrigation research, far outweigh

the implementation delavs experienced by the project. It is beilter

to proceed slowly in more or less the righi direction than to charge

down ihe wrong road.

7.21 The institutional formuwla for continuing the ass;stance to
on-farm water use improvement depends first of 21l on the naturé
and scope of the activities contemplated. The continuation of
various research activities on three sites of 1000-2000 fd each
(including bona fide pilot projects on that sczle) reguires &
different.o;ganization than technically backstopping a 40,000-fd
project. For follow-on activities at the same sites, inéluding
pilot projects, it would be logical to keep them under the aegis
of the Water Distribution Research Institute. As to continuing
donor support to the institute, several formuias are possible,
for example:

(2) extension of the present CSU contract as is;

(b) 2 new long-term contract with CSU for a reduced level of

technical assistance;
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(¢) 2 long-term technical assistance contract, to be opened to

(a)

bids; or
2 coniract with the Water Distribution Research Institute to

produce specified water use improvements, allowing it to

have the expairizte assistance it deems necessary to fulfill

its-obligaiions,

7.22 All approacheé have their advantages and drawbacks, to wite

(e)

(®)

Eyitencion of the present contract would be administratively

the easiest and would compensate for the fact that the
present coniract runs s years'of effective work, as
against five in the original project design. However,
this is & sitopgap solution since such project gxtension
would probably not be for more than a year, by which tiﬁe.
the problems would probably not be markedly different.
This solution would'probably constitute a disappointment
for M0I. Finally, it remains to be seen whether the new
Pfo?ect Technicael Director can furnish the dynamic, well-

focused leadership required.

4 new long-term contract with CSU would have the advantage

of continuity and of avoiding the risk of another team

committing some of the errors avoided by the CSU team,

Such a contract would cgll for a reduvced level of technical
assistance., This could be furnished for example by one

engineer, one agronomist, one economist and one sociologist.



(c)

(a)

Th

These shoulc be senior persons with wide experience in their
respective fields and would sexve primaril& for technicel
backstopping, while Egyptians would be in cherge of the
field work. On the other hand, most of the deleys experi-
enced by the project can be +raced to the lack of well=
focused, results-oriented project management; and the need

for such manasement will increase as +the project moves into

the implementation vhase.

L lonr-term technical assistance contract o be ovened to

bids would hold the potential of finding e TA team with
an experience and approach more suitable than that of a

university team for backstopping larger-scale water develop-

ment activities. On the other hand, one would risk
obtaining a team more interested in advocating American

technclogy than in identifying and implementing Egyptian

golutions to Egvptian problems.

A contrzct with the VWater Distribution Research Institute

+o0 produce specified water use imorovements: under such a

contract the institute management would be bound by per-—

formance specifications (e.g. create a pilot area of a

given size functioning at a éiven water use efficiency and
yield levels), and will determine the input mix necessary to
achieve this performance, inéluding the number and type of
expatriate advisers required. This a2lternative holds the

promise of making a more effective use of donor resources
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(tbis has often been the case where control of funds had
been given to the beneficiarier, vith clear performance

spepifications and appropriate inceniives for fulfillment).

on the other hend, it demands 2 higher .level of Egyptian

management capability.l/

7.23 The formula to be selected for coutinuing assistance depends,

as noted above (para 7.21), on the nature of the activities
centemplated. " Assuming that in the post-project period there

would be expanded USAID agsistance to the MOI for modernization

of the irrigation system, including both continuaﬁion of the field/
canal tfials and initiation of pilot projects énd lerger-scale
activities, the Egyptian project direction stated a preference

for channeling such 2ssistace through a host-country contract.

This would enable the agsistance to solve the problem of incentives
tu the Egyptian project personnel (pare 6.11). Contract execution
would be managed by a board (as ie the case with.the MOI/Dutch
drainage project). Th; board could consist of five Egyptian
members (e.g. the Miuister of Irrigation, the Egyptian EWOP director
and three other MOI nominees) and five U.S. members (e.g. the USATD
project officer, EWUP technical director and campus directér, and
two persons representing the technical essintance to implementation,
discussed below). The board would m;et svery six months to set'genera

policy and approve work plante A reduced CSU team would continue

17’ It may be ncted in passing that in RBrazil the Agriciltural

Research Service hes been converted intc a company which

performs all arronomic research in Brazil under contracts
with various agencies.
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the besic studies, iriels and pilot rroject activities, to provide
the benefits of continuity and CSU institutional memory, while

an implenmentation~orienied contractor will be added ‘o rvrovide

technical assistance tc the large-scale rehabilitaticn activities.

Direction by the same project board would assure coordination

between the two technical assistance teams.

7.2 The evaluztion team sees in the above formula both

advaniages (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 approach during

implementztion of a larser proiect: 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). 1In considering larger agro—irrigation
projecis, three situations may arise:

(a) Large components of the proiect mayv be essentiallv free-

standinz. 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 reguire a small inferdisciolinary field team

(e.g. redesigning 2 canal may involve a sociologist to
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ascertain loczl concerns, an agronomist to determine

water requirements according.to the cropping pattern, and
an engineer). The resulting situation would be similer to
that of the EWUP field teams, and cooperation should be

equally successful if the entire project is structured

so as to allow/recuire different professiopals to work

together.

(c) Cooperation a2t the top level will be the critical element,

since it is a2t this level that intra-institutional

rivalries tend to pull cooperation apari.

7.26 Thus to assure the success of a 1a¥ger interdisciplinery
project, two conditions must obtain:
(a) the projé'ct leadership must understand the interdiscipliﬁa;-y
nature of the problem.and the project; and

(b) the donor must design into the vroject conditions which

carefully svecifv the contribution to be made to.the projeci

by each of the particivating institutions,
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8, CONCLUSIONS

8,1 Project design is very good and could not be significantly

improved wifh the benefit of hindsight. The three~-stage phasing
(problem jdentification/testing of solutions/pilot projects) is
logical. The interdisciplinary approach is appropriate. The
institutional framework and physical location of office and field

gites is optimel., Addition of an expatriate project administrator

would have allowed the  technical director to focus more on the

pmanagement funciion of keeping outputs on course.

8.2 Inputs: Due to startup delays the project will have by

June 1982 only L% years of effective work time to accomplish a
{ive-year program. Monetafy and staff inpqts were generally
available as planned and did not constitute serious constraints

on achieving outputs, although there was an insufficiency of
Egyptian civil engineexrs and an overabundance of short-term
consultants. Equipment end instruments procgred were sometimes not
the most appropriate. Relations between the national and expatriate
teams are excellent., There is a high regard in the Egyptian team
to the dedication of the contractor team, although there is a
feeling that some new advisors are junior in age and experience to

those they replaced.
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8.3 Projecx assurptions held true and did not constrain achievement

by ouiputs end purpose. However, unless 2 solution is found by
January 1961 to the provlem of incentives, motivation of the
Egyptian stell will decrease significantly, 1ith 2 serious effect
on the attainment of project outputs.

8.L Outouis —— intermal obijectives: The chief achievements of

the project to date has Deen (a) creation of 2 well-trained,

motivated, truly interdisciplinary Bevptian water use research team

which is field-oriented and has an excelleni rapport with the

farmers, and (b) establishment of the meihodology of doins bona fide

arro-srrigation research on the {armers' fields and with their

cooperation. The eveluation team considers that these institutional

achievements {ar outweigh the shor+falls in meeting external

" objectives, noted below.

8.5 Outputs —- oxternal obiectives:

(2) The problem—identification stage is ecsentially complete,

ineluding soil studies, outlet studies and on-farm surveys.
Most (though not all) of the problems jdentified-were known
sefore, but this is the first time that they were guantified.
fhe farm budget studies are the best in Egypt, but they

sere not constructed with specific uses in mind, which may
limit their usefulness for the coming project trials.

Altogether, none of the findings of the problem—identification

gtage was such that the interventions contemplated at present

could not have started one or two yvears afo.




(b)

(a)

(010

The crop exveriments constitute the most notable results

of tne project to date, Apparenily they consiitute the
nly on-farm agronomic research going on in Egypt.
Significant yield dmprovements were found to result from
zinc application in most.(although not all) cases and

from pest control in vegetables. However, most agronomic

experiments were divorced from irrigation factors and as

such of little relevance to project purvose (21though, 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 irrigetion
practices, but not yet completely.

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.

Delivery svsiem interventions (canal and mes/zh trials)

have not vei started; this constitutes the chief shortfall

of the implemeniztion and preciudes the vossibility of +the

project reaching its most important 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 triale s start

one or two years ago, in time to achieve project outputs,



8.6 The next project siare: The upcoming vphase cannot be cezlled

vpilo®t prorrams", since none of the technologies provosed have vet

been tesied by TWUF and found worihy of wider application. The

interventions contemplaied consist mostly of mes/an and cenal trials.

for establishins prototvpes of new iechnologies, such as raised

mes/ahs and buried pipelines for gravity irrigation, Naming them

"nilot projects" maske the fact that they could and should have

- v

sterted 1 - 2 years ago, and encourages loading them with other
interventions (agronomic practices, advisory service) to the extent

-

that bv project end it may not be possible to define the benefits of

the irrication %echnologies per se,

B.7 The proiect vplans assume a six-month project extension, with

final reports on the “pilot'projects" due by December i982. Ian
light of project delays to date, it is less than likely that
definitive resulis of the canzl trials will pe available by that
date. The mosi likely result is thai the contractor will fulfill

the- letter of the .coniract, but will not satisfy MOI expectations.

§.8 Leronomic interventions were found .to have higher payoff and

. —— v

replicatility poteniial and lower ini<ial investments than irriga-
tion interventions. Thus zinc application showed yield increases of
up to 67% in rice and apparently 100% in wheat; pest control
increased vegeiable yields by 88 to 1L400% in certain trials; use

of 2 rice transplanter increase& yields by 2% while reducing costis;

and helvirg fertilizer application in Mansouriyah increased yields



by 165,

82

Project stelfl is confident ihat improved agronomic

technigues (petter fertilizer and miocronuirient appiicatiorn, pest

con<rol, culiivation technigues, higner plant densities and improved

varieties) can increase national average yields by about 25% without

changes in the irrigation system.

8.9 Irrigation interventions may consist of the following, listec

wughlv in the order of their payofi and replicability potential.

(2)

(o)

(c)

JImproved rates have high replicability and offer considerable

1ocal water savings (17% in Beni Magdoul), but the effect on
yields is unknown anc may be negative.

Mechznical clearing of branch canzls and mes/ehs offers

high payoff and replicability at relatively low invesiments.

Tmproved water-lifting ecuioment (e.g. low-speed pumps,

ball-bearings-mounted sa/iyas, bicycle-driven tambours,
farmer-operated diaphragm pumps) have the potential of

high payoff (reduction of pumping labor end costs) and

replicability. However, prototypes must still be tested.

(d)

(r\

Coniunctive use of drain and canzl water has a good

replication potential for water savings.

Supplementary well irrigation has a good potential in lignht

soils, a2t least for vegetables.
Tiwniw~ rznals and mes(ahs induces locel water savings at
relatively high investmeﬁts; Yield increases are probable.

Replication potential is low to medium.
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(g) Eaisin~ canals and meg/ahs gaves pumping costs but incurs
velatively high jnvesiments., Due to V01 resisiance,
replicetility ig limited, Effect on weter saving is not
lmown butl probably.negative.

(k) Buried vives save jand, but effect on energy end water use

is not determined, Due to the high jinvestments, complex
organization and pipe shortages, replicability is limited.

(i) Precision leveling may tring about savings of water and

irfigation labor, and free land occupied by farm ditches.
Eowever, due *o constraints of the propping 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.

8,10 The Ministry of Irripation is the chief interested party in the

project. The overriding MO objective is water savine for horizontal

expansion. }M0I professes 1ittle interest in yield increases in

< o ’”v)}ﬁg‘i — the presently cultivated areas through better water management,
\‘\ o ’“”“'\" N ',—JV" . .
- U -'d‘“’ﬁ. . and is arainst reducing farmer labor aqd costs by eliminating pumpings
e since it believes this will increase water use.
. i |
L " T
ol _.)\ 8,11 NOI expectations from the vroiect are the following, roughly
v'\' /. A ¥

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 betier field

water management;



8L

(¢) technology and vaier savinge of improved gates;

(e¢) other reductions in total water requirements.,

£.12 The MOI has considerable anticipations regarding the projecti,

and must have at least preliminary resuits on the above topics by

June 1982,

8.13 Lack of a2 sufficiently resulis—oriented attitude on the part

of the

contractor team is corsidered the chiefl reason for project

ghortfalls to daie and limited perspectiives for fulfilling MOI

expectations by June 1982 or even by December 1982, This is

evidenced by the following:

(2)

(b)

the existing lined canzl at Beni Mzgdoul was not used to
deterrzine the benefits of lining;

the existing 1ift and gravity irrigation in different

parts of the Abueha canzl command area were not yet utilized
to compare the water'usage by these two methods;

start on water budgets was delayed 6§ - 9 months behind

. schedule to avoid a possible blas in the on-farm survey;

(d)
(e)

(£)

(&)

the farm budget study is not geared to specific uses;

no obvious solutions were tried before the end of tne
probler identificetion period, as the FP had recommended;

a local consuliant firm was not used to speed design of the’
Hammami pipeline; and, most seriously,

EWOP choice of technologieg to be tested in the oming phase
reflects to a lsrge extent an adoption of T.S. techno;ogies

recision levelin avity irrigetion, irrigation advisory
P ’ 8 ’
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service) whiech for verious reascns have a low potential

in BEgypt, rether than either ‘a2 response to felt MOI
information needs (para 8.11) or testing of the technologies
vhich, at least in' the view of the evaluation team, are
believed to have the highest peyoff and replicadility

potential (para £.9).

8.1 On the other hand, no serious errors uave been committed by
the project, and all of the zbove defects are corrigible. The
worst which has happened so fer is that the project is about a

year laie on its planned outputs.

8.15 Dissemination of project results is quite insufficient,

The technicel papers seem directed at TUSATD evaluations and the
technical articles at international seminars and publications,
while the project findings 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

first.of all on the scale of the aid envisioned, Xor coptinuatidn of
studies and pilot activities, a longhterﬁ contract could be either
awarded to CID, opened for bids or channeled tﬁrough the Water
Distribution Research Institute. For a major investment in

improved water use a project board could be formed, with techhical'
assistance offered by CSU on research aspects and by an implementation-
oriented consultant on the large-scale execution aspécts; or a single

new consultant could handle both aspectis.
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9, RECOMMENDATIONS

9.1 The project should definitely be continued since it
is well designed, has had considerable institutional achieve-

ments to date, and its implementation problems.can be overcome.

9,2 Projict purpose should be expanded to include not only
yield increeses but 21so labor savings, cost :eductions and
water savings as means to reéch project goal of increésed farmex
income {water savings imply income of new settlers who would

benefit from the water saved).

9,3 TUSAID should formally eétablish to the contractor that for
.purposes of contraci fulflllmen* "on-farm" means no% only fields
but also those parts of the water delivery and drainage systems

which are not regularly maintained by the MOI.

9.4 An opiimel action program for the last phase of the project,

which would both satis{y ' MOI informatioﬁ needs and test those
irrigation technologies which have fhe highest potential for payoff
and replication, would be:

(a) Mansouriyah:

Primary: i. Study lining of Beni Magdoul canal and mes/ahs

to determine water savings and benefifs.
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ii, Establish, operate and study the El Hammami
buried pipe.
Secondary:.iii. Study the econoﬁy of supplementary well
irrigation.
iv, Esteblish, operate and study elevated
mes/ahs for gravity irr;gation.
(b) Minya:
Primary: i, Establish mechanical clearing of mes[ahs
with appropriate equipmént.
ii. Establish, operate and study gravity irriga-
tion by reising mes/ah 26, Study the irriga-

tion by raised mes/zhs at San el Hagar as an

existing pilot project.
Secondary: iii, Field-test a.slow-speed pump and e ball-bearing-
mour:ted sa/iyva. |
iv, Improve gate on Omm Sen canal, study water

gavings and effect on yields.

(¢) Kafr El Sheikh:

Primary: "i. Precision leveling on & large enough area 1o
establish the effects on water balance
(incluaing possibilities for eliminating
surface or covered drains) and yields.
ii, Conjunctive use of canal and drain water to
Aetermine effects on yields, water require~-

ments and soil salinity.
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Seconaery: iii., Field-test a slow~spr.ed pump and &
bzll-bearing-mounted sa[iva.
iv. Improved gete on Om Sen canal, study

water savings and effect on yields,

9.5 The above actiion program represents less effort than the
one proposed by EWUP since raising the entire Abueha canal is
eliminzted and precision leveling is confined to one site. It
should be subjected to analysis of staff constraints and reduced

if necessary to the "primary" items above only,

9,6 In implementing the zction program, personnel and time must

he manased carefully. Management must focus on & minimal number of

well-defined objectives, Implementation plans must be detziled and
clear, and every Egyptian and U.S. staff member assigned specific
responsibilities. The advisors should spend a2t least hzlf of thei
time in *he field, and short-term consul tants brought in only if
necessary for field jobs. Both successes and failures should

be carefully documented as to costs, penefits and necessary
institutional effort. Necessary studies s..ould proceed along with
the interventions, rather than using the research as a reason. to

delay the interveniions or condnetine the research as usual and

adding +the interventions.
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9,7 In order to separéte the effects of the (high-payoff)
agronomic interventions and the (low—payoff) irrigetion inter-
ventions, every trial should be carried iﬁ four variations:

(a) fermer's practices, (b) improved irrigation only, (c) improved
agronomy only, (d).both improved irrigation and agronomy. Where

resources do not allow this, only improved irrigation practices

should be studied, zlweys in comparison with the fermexr'e vractices.

9,8 The following topics should be studied, as_a part of the

trizls vprogram:

(2) water distribution among, ana zlong mes/zhs (the "tailender
problem"), water quantity an@fflow rate to fazrmer, and
irrigation efficiencies; |

(b) benefits from_increased efficiency of water use;

(é)'effect of variouc Qa%er management practices on wate;loggiﬁg,

galinitv and alkalinity problems;

(d) predicted upstrean and downsiream effects of the improved
wvater use practices; |

(e) ex%ent to which the farmers are already informally organized
for distributihg the water among themselves; and

(f) the significance (or lack the;eof) of intake rate and

adyance time in smell hasins in the heavy Delta soils.
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9.2 Farmer orrenizetion in the fremework of the trials should

L

take place only around & jechnological ijnnovation (e.g. sharing 2
pump for an entire mes/zh).

9,10 Distribuvion of vroiect results: 'The present systen of staff

papers ancé technical papers should be changed. Every paper should
appear as a draft which would be circulated among the staff{ for
commenis. Fapers meeting the director's approval would then be
revised, edited and broadly distributéd; what is not useful to
Egyptian irrigatién and agricultural plenners and scientists should
not be worthy of publicétion. The project ghould get an editor <0
assure - the English quality of the publications, and compose ‘2 mailing
1ist (by name, not position) of all persons in Egypt to whom the

results mey be useful.

9,11 Snort-term consuliants should only be called in for functions

necessary to acccmplishment of +he action program defined above and

-

2t the initiative of the Bgyptian project direction.

9,12 Stateside procurement should be tightened to assure that

the equipment and jnstruments which arrive are the best for the job.

Before project end, 2 standby and a ten-yvear stock of spare parts

should be azcouired for each of the measuring instruments.

9,13 The problem of staff incentives should be monitored to assure

that 2 solution is found before damage is caused to project progress.
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9,1l Project continuation: A six-montn extension could be

granted to zllow the CID project to’'complete five years of study

as or&ginally planned before proceeding to another long-term
contract, or the present broject terminated and anothexr long-

term contract for assistance to improved water use initiated in
June 1982.° VWhich route to take is primarily 2 matter of adminis-
trative feasibility. If the latter option us chosen, final report
should be prepared by June 1982 on the work completed by that date.
If prcject continuaiion is on rougnly the same scale as the present
praject, a iteam of feur experts (engineer, agronomist; economist
and sociologist) would be sufficient. Tﬁese should be senior
people with broéd theoretical and practical experience who would
serve for technically backstopping the Egyptian team,réther than

for deilv management of field activities. Technical assistance

to projeoct continuation should be ovenied %o a bid, which CID can win

L]

i

—

its performance between the pr- .ent time and June 1982 justifies
it. I a much larger project inciudin; both continuing trials and
large-scale irrigation system improvements is contemplated, then.the
contraztor must be 2 firm dealing iﬁ large-scale execution of water
projects, with CID conceivably continuing in the research functiorn.,
To assure the succes:c of the interdisc‘iplinary approach, the new
project chould specify in detail the activities required of NMOI

end any other participating agéncies, and meke these binding

conditicns.
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‘9,15 Ciher projects: As agronomic interventions wer

found to have in generel & nigher payoll an@ replicability
potentiel 2t a2 lowex per feddar cost than irrigation inter-
ventions, USAID chould direct more resources to assist agrohomic
interveniions such as micro-nurient application, pest control,
improved cultivation practicesy fine-tuning fertilizer require=-
ments, incréasing plent populaticns ;nd introducing improved

varieties,
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ANNEX A: EGYPT WATER USE AND MANAGEMENT PROJECT — LOGICAL FRAMEWORK

NARBATIVE SUMMARI

Progranm Coalir Improve the social and economic conditions of
the .e!ull farmar,

Project Furposest

1. Develop and &esonstrate replicable izproved irrigation
_ water oaragezent and aasocimted piactices ‘hat
Incrense agricultaral production.

3, Tnorease 1astitutional capaclty <o develop and
sustain an iaprcved ca-farm water zarage oot -
prograc.

Outputs:

1. Tdentificatisn of the major coretrainta to improved
. an-fars vater matagement and ortiaal delivery

system oparation.
opti=al vater practices
availatle for use at the fam level iC Troleat arcas.
. 1Izgroved water cortrol practices for the delivery
:;; ayetan in the praject armas sstabliched.
4. :lana for orgarization aad tmplezantation for future

progras expansioa.
.8, Bxperienced scientists and teohniciann ir place,

Ti.puts:

1. U3Gt 7TA (Scientists, fleld party personneik.
IDT, Foulpoent, treiniog, studies, .

2. GODE: Svaff officers, local labor costs, local costs
of support of rescareh, local saterinie and equip-
ment, sdvisory and evaluatory.

OBSECTIVELY VERIPIABLE IiOICATORS

Measures of Coal Achficvecent: In project areas, faaers' crop productio

and real incooe will have increased,

Condl%lors that wil! inllcates purpcss has beei scilevad [FOF3):

T.A. Tlree pilot creas catabllorel.

B. Ffarmers noc sractising resgr-nrdations 1ecived fooz tha ?raj-ct.'

o, TYields tave ircreased algnificantily over ron-Frolect areas,

2.A., Oovernzent opproval ezlsts foT DPregran €Y OnSiOG.
3, Far~ problez fredback —echanise nxiats.
©. An evslu:ation progras exisle Jor the regearch.
D. Trterministry and interdiacipli:eiy appreack acezptsl.
3. Ferpers’ views understood and incorporated in planning.
Xngoitude of outputa:

1. A proceas of listi-ug and selection of research priorities is
"Yeing carried out.

2, Tar—avs reve svallaole iirn 8 rracticsl £=r™; %he resulte of
appiis=1 ~escere:. - )

3. Vater budgets a=d sther =nragertal infcr=ation avalilabls t=
sysiens operators, prograc ard polic; zakers. ’

4. Expansion plans exist and aro based upon cost-effective programe

analysis of pilot area results and farvers' views.
€, Izproved job knowledge end staff corpetence reflscted in adboyr
- outputs and precject purpose achievenent zeasuros..

Ioplenentatior. Target frpe ard quantity::
1. T4 sisff in GCE 90 days afte. ~oniract signec.
2. SO% staff on project IC days after contrect signed,

3., Siaff offiesre squipoent und veilcles avieilacle 120 ¢nze
aflor contraet signed,



ANNEX A: PROJECT LOGICAL FRAMEWORK (cont's)

MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS

Progrom Goals Assumptions for ochieving gool taorgeis:
Comporison of conditions found in initiol

Thot there continue to be cost/price
Projsct survays with stotus found lotenr

relationships ot leost as favorcble as ot
prasent,

Project Purpose! Assumptions for ochieving purposet

1, Project monitoring 1. Adequote supplies of improved sead, fertilizer
and other inputs ovoiloble, O3 well o8 relioble
morkets for €rops produced,

2. Annual report. - 2. Adequote GOE personnel are avoiloble.

3. Sompling of farmers 1in project oreos, 3. Thot englineors ond ogriculturists from the twe
joined ministries will continue to work together
to aochieve pro ect purposocnd thot external
assistance con ributes to this end.

Outputst

Assumptions for achieving outputss

1. Projcét moni toring. - {(Some os-for project purposo.)

2. Annual report,

3. 1rrigotien ond Agriculturol Stotistics.

Inputs! Assurptions for providing inputs:

1, Project monitoring. 1. Inflotion within budget estimotes

2, Annual report, 2. Timely GOE authorization of budget ond stof?
. ) required,

3, Revised work plan ot end of first six 3, Contractor with reauired expartise will be

months of Project. : availodble,
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Figure 2: ON-~FARM WATER IIANAGEMENT SCHELULE OF ACTIVITIES — KAFR EL SHEIKH
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b - Crop Management Experiments}

¢ - Delivery change (leveling)
3. Pilot programs .

Component C Water Budget
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Figure 3+ ON-FARM WATER MANAGEMENT SCHEDULE OF ACTIVITIES ~~ EL MINY,
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ANNEY. B: PRCBLEMS TDENTIFIED EY‘THE PROJECT

Poor freaquency, amount and uniformity of jrrigation wateT causes
oVeT-0T under—irrigation. The reasons for this are:

2. unlevel fields . .
b. poor condition of meska (weeds, cross-section)

c¢. lack of water (inadequate water supply)
d. lack of knowledge - farmer, MOI, MOA, personnel
e. upstream users’ taking more than they need

£. Trotation on main canal, turns on meska

g. conveyance losses (seepage) ' '

h. small discharges of water

5. need to 1ift water - .

j. lack of water control in canals, meskas gnd f}elqs -

}.. wasteof wateT from delivery system (no night 1rr1ga:19n)

1. poor condition and inadequate maintenance of gates,-dltches

and meskas
Salinity and Water Logging

a. ineffective field draims

b. lack of field or tile drains

c. too much water in ditches and drains

d. poor condition of canals, meskas and control devices such as
gates and diversion structures

e. waste of water from delivery system

Micro-Nutrient Deficiency

Rate and Timing of Fertilizers

Low Plant Stand Density

Shortage and Cost of Labor at Critical Times
Land Preparation (seedbed)

Poor Weed Control on Farm in Addition in Ditches
Poo? Insect Control

Planting Dates Zor Some Crops (Maize and Cotton) not;optional tTom

‘climate point of view

Social-Economic Cost of Lifting Water

Extension Service doesn't Provide. adequate (any) Support.
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ANNEX C: 2ILOT PROGRAMS PRGPOSED BY EWUP

PILOT PROGRAM STRATEGY

Farmer Irrigation Advisory Service

a. Help farmer
b. Advise Dist. Eng.

Farmer Organization

a. Manage meska, water distribution
b. Plan, Implement and maintain meska improvement
c. Manage drains - plans, maintain

d. Communication to MOI

Improved Farm Water Management

a. Level Basin and irrigation method

b. Long furrows

Improved Distribution System - Gravity

a, Meska
b. Branch canal
¢. Main canal

Evaluation

a. Social-Economic benefits
i small farmer
ii country
b. Irrigation improvement
¢. Drainage improvement
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PILOT PROGRAMS
I MANSOURIA

A. Beni Magdoul
1, Meska 6

a. Improved irrigation on-farm (land leveling)
b. Improved meska but still 1lift

¢. 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 pumpi{costs)

d. Improved on-farm irrigation (Land leveling)
e. Improved varieties and insect control

f. Advisory service

B. E1 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) (1and 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 PROGRAMS Contin.
IT EL MINYA

A. Abueha Cana! - 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

¢. Meska improvement

d. Gravity irrigation farmer control

e. Advisory service

f£. On-farm irrigation improvement (land leveling)






Aprendix

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 moaitoring the water
situation was not only technical but also social. The delay in Kafr El
Sheikh and E1 Minya was caused by farmers perceiving that the water meas-
uring structures restricted the amount of water they 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 decis‘on 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 O. Heady and Roger Hexom has
this to say about the nature of this research.

...... water response functions ave complex functions (a) in their
dynamic nature (b) in their interactions with other biological inputs such
as fertilizers, plant variety, pesticides, etc. and (c) in conformance with
their surrounding soil and climatic environment...... ’

...... a budget for comprehensive accomplishments qﬁgt 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 incorpgration of improved agronomic prac-
tices to optimize the results of improved water management not separating
the two.

Improvement of branch and farm canals (meskas) - so called canal trials -
dere not delayed but planned for the pilot program because they require
working with the large areas and complex farmerg 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



on-farm management problems result from delivery syvstem, then delivery
svstem 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 1s 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
project.

The contractors believe that they are results oriented and contend,
that this is illustrated by the fact they are doing on-farm resecarch, 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-
tireiy attributed to lining or lowering the water in the canal but was
also due to engineer's management.

The water budget was not delaved 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
tvpe 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 been 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



