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ACTION MEMORANDUM FOR THE ADMINISTRATOR N2z 1976
THRU:

ES /8/ Alexander Shaktow 78f
THRU: AA/PPC, Philip Birnbaum

FROM: AA/NE, BoBert H. Nooter 73/ R. H, Nodter

SUBJECT: Water Use and Management (0017), Egypt

Problem: The Egyptian Mission h ubmitted the attached grant funded project
for asst ce in dirriga nagement. The project calls for a substantial

amount of technical assistance for applied research and demonstrations with
respect to improving farm yields through better water management. The six

year life of the project is considered necessary to insure adequate time for
thoroughly developing and demonstrating the technology. Your approval is
needed because of the length of the project (6 years), and the level of funding,

w8 million.

Discussion: The food short Egyptian economy is constrained in growth by the
performance of the agricultural sector - which in turn is almost wholly depen-
dent on irrigation. The Egyptian irrigation system 1s quite good relative to
most poor nations. But because perennial irrigation is now possible, as con-
trasted to the pre-high dam intermittent irrigation, new sets of problems (sa-
linization and water logging) have emerged and the system has not yet reached
its potential. 1In fact, tile and open drainage corrective measures are neces-
sary to maintain land productivity. The drainage problems are belng addressed
through other AID and IBRD projects and this project will work with on-farm
and system management to improve farm yields, thus the most serious problems
will be addressed.

Since the beginning of AID 2esistance in 1974 2 series of studies have verified:
the need for this project. First ther: was the L. Ayres, A. Bishop and G. Corey
reconnaissance team study in December, 1974 which identified general problem
areas; second, the U. S. D. A. Soll Conservation Specialists further identified
specific technological issues in the course of the U. S. D. A. Sector Survey

and finally the Consortium for International Development conducted the feasi-
bility study and project design for this project. The project consists of firse
testing new on-farm irrigation techniques, and in a second phase it will demon-
strate those techniques in three pilot irrigation districts. The second phase-
will also determine what sort of organizational structure is required for a
national program. Both U. S, and Egyptian technicians will live in the field
and carry out practical farm operations to verify the existing evidence that
farmers' yields can still be increased 20 - 50%.
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The project will supply some 825 employee months of services of U. S. person-
nel, and contribute over $1 million worth of commodities and training for the
Egyptian water management program. We feel the program is adequately funded
because the budget provides an allowance for both inflation and contingencies.
Because we exceeded the amounts listed in the Congressional Presentation for
FY 76 there is a need for a Congressional Notification. It hac been pre-
gared and processed separatgly from this project approval request and forwarded
o Congress on June 11, 1976.
In addition to its promised effect on the Egyptian economy generally, the
project is "new directional” in that virtually all farms in Egypt are small,
as well as irrigated, but because of their small scale of operation the farm-
ers are also among the poor of Egyptian society.

Recommendation: That you approve this project by signing below and that you
also approve the attached Grant Authorization (Tab A).

s/ DP L
Approved: [+/_DP RN
.- -~ - \
Disapproved: , \
. 51976 4
Date: | JUNZ o s

Attachments: RSy
1. Grant Authorization (Tab A)
2. Project Paper (Tab B)

Clearances:
NE/DP:BLangmaid (draft)
Lfor NE/ME:NSweet JRoberts (Jdraft)
NE/CD:STaubenblatt (draft)
NE/TECH:DSteinberg (draft)
GC/NE:WClark
PPC/RC:MJHeyl (draft)
PPC/DPRE:AHandly
PPC/TTRE:Sharnon (draft)
SER/ENGR:1LMastrofini (phone)
TA/AGR:GCorey (draft)
GC:CLGladson

NE/TECH/AGR:RMorrow



GPANT AUTHORIZATION

Eqypt: Water Use and Management Grant

Provided from: Foreign Assistance Act, Part 11, Chapter 4
(*Security Supporting Assistance"), Sectfon 532

Pursuant to the authority vested in me as Adninistrator, Agency
for International Development ("A.I.D.") hy the Foreign Assistance
Act of 1961, as amended, (the "Act"), and Delegations of Authority
issued thereunder, I hereby authorize the furnishing of a grant
(the "Grant") pursuant to Part II, Chapter 4 (Security Supporting
Assistance), Sectior 532 of the Act, to the Covernment of the
Arab Republfc of Egypt (the “Grantee"), of not to exceed One
Mi1lion Five Hundred Thousand United States dollars {$1,500,000)
to assist {n financing certain foreign exchange costs of goods
and services for an irrfgation water use and management project
(the "Project") to develop and demonstrate replicable, improved
irrigation water management and associated practices to {increase
agricultural production, and to increase institutional capacity
to develop and sustain an {mproved on-farm water management
program throughout the Hile River Valley and Delta.

I hereby authorize incremental funding for this Project.

The Grant shall be subject to the following terms and conditions,
unless A,I.D. otherwise agrees in writing:

(a) Godds and services financed by A.1.D. under the Grant
' shall have their source and origin in the United States.

(b) Prior to any disbursement under the Grant, Grante:
shall furnish in form and substance satisfactory
to A.I.D., evidence of budgetary allocation of
Grantece's contributfon to the Project for {ts first
fiscal year.
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(c)

(d)

(e)

(f)

Clearance
NE/TECH: DSt einbefd
NE/CD:THLustig
NE/ME: NSweet
NE/DP:BLangmaid "
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Prior to any disburgement under the Grant, Grantee
shall furnish in forw and substance satisfactory to
A.1.D., a time-phased fuplementation plan for carrying
out the Project.

Prior to any disbursement under the Grant to finance
consultant services, Grantee shall furnish {n form
and substance sat{sfactory to A.1.D, the name(s) of
the consultant organfzation(s) to be contracted with
and draft contract(s) for the consultant(s)' services.

Prior to any disbursewment under the Grant to finance
on-farm pilot programs, the Grantee shall furnish

fn fori and substance satisfactory to A.1.D. &
description of the pilot programs proposed to be
undertaken,

The Grant shall be subject to such other terms and
conditions as A.1.D. may deem advisable,

I/.‘/, Daniel Parker

Nanfel Parker

JUN 251976

DPate

FM/FCD: JMcCol1l 18/ 7
GC/NE: RMeighan Tk /)/ b A€/7éa
AA/NE:RHNooter

GC:CLGladson

AA/PPC:PBirnbaum

GC/NE:NClark: jab:6/16/76
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I, SUMMARY AND RECOMMENDATIONS

I.B. Recommendations

Approval of Grant Project - $ 8,036, 000.

I.C. Project Description

Through adaptive research/demonstration, the project will
develop and test a program of irrigation water management 1%
tor later implementation throughout the Nile Valley and Delta,
The Project will work with small farmers in three pilot areas to
adopt water management practices to increase agricultural produc-
tion and water use efficiencies?2 and decrease drainage problems,
The Project will require a contractor to work with the Land and
Water Research Institute, Ministry of Agriculture, and the Water
Distribution Research Institute, Ministry of Irrigation, Both
Ministries have recently been placed under the authority of a
single Minister of Agriculture and Irrigation, The Agriculture
Sector Report states " A water management program for the
irrigation distribution system and, more importantly, on-farms,
will be needed to provide a lasting and effective water-use
program for increased crop production in Egypt in the years to come",
Successful adoption of on-farm water manesgement has significantly
increased production in other parts of the world. Average agri-
culture production in Egypt, although good, is 50% or more below
maximum yields obtained in Egyptian Experiment tations, The
system appears to use too much water, The overall water
efficiencies are low for good crop production, These factors
support the proposition that the Project will succeed,
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I1, Projecct Bockqground ond Detailed Description
11.A, Background

11.A.1, Considerotions of A Woter Management
Project,

. Cropping practices followed in the-Nile River Bosin for
many centuries hove made this one of the mest productive

agriculturcl arecaes in the world. Recently, Lowever,
average aqriculturol productionhas reached n ploteau in
certain major creps. (See Table y Pago .). In somec

areas, waterlogging and higher solinity levels are increasing
ond production has decreased,

The waterlogging aond salinity haove mainly been the
results of chonges in irrigation practices made possible by
construction of 'barroges and dams for regulating the river's
flow. In modern times, the first of thean regulotory devices
constructed was the Delto Barrage north of Coiro in 1860
The latest hos been the Aswan High Dam, from which irrigation
service began in 1967,

The resulting total regulation of the river's flow has
made possible the complete conversion from ¢ syszt2m ot basin
irrigation to perenniel irrigotion, Historically, Egyptinns
kad used the system of basins to hold water on the land for
a period of 30 to 60 days following the annual floods to
increcase the residuol moisture in the soil. The basins were
filled during the high water period of August, September ond
October, following which the fields were dreinad cnd planted
to crops. After these were harvested the following spring,
the fields lay idle throughout the summer months until the
proce s was repeated ogain ot the next flood season.

With the benefits made possible by regulating the river's
flow, Egyptians began to practice year-round, or percnnial,
irrigotion in the .conventional monner. This has led to a
cropping intensity in the entire Nile Valley of 190% ot the
present time (1975), Increased availobility of water hos
resulted not only in the land being used yecor-round, but
also in significant increases in the growing of high-
water-requiremeht crop$, notobly sugarcane and rice.

Increosed ovailability of water has thus resulted in use

2/



NI Y T B A L .t ey oy oot

-

¢

-".‘ S,

- -
2
B

£ o I 2

of greater amounts of water, ond unfortunntely, the rising
of woter tables and consequent solinity buildup in the

soils, The farmer odds whnat many btelieve to b
amounts of water to leach thesc salts,

—

The Government of Egypt recognized corly - ine-

creased quantities of avoilable irrigation water would E

fequire provision of morec extensive drainage faocilities
than- -hod- been needed previously, and undertenk o proaram
f-r construction of drains to coinride with dnlivnries
expected to commeancz in 1967 from the Azwan Hiah Dam,
Notional prioritics were altered, howervar, when the
country went under strict mobilizeotion conditions A5 a
result of the 1967 wor, with the result that further
construction of nceded droins was postponnd, The tile
drainage progrom ot present consists of 9%0,000 feddans

in the D2lta ond 300,000 feddaons in Upper Eqgvpt which

was approved by IBRD in 1973 for 62 million U.S. Dnllars
foreign exchangn. Another program now under study
consists of 1,000,000 feddans for theo Dolta, while o
Program under negetiation between Egynt ond TRTD/AID

for 350,000 feddens for Upper Egynt wauld have an
estimoted foreign exchange cost of 61 millimn U.S.Dollars.
At the present rate of construction, tile draingz” for oll
of Egypt will bn comploted by 1995, but thn G0OS is
considering an accelerated program which would complete
aoll instollations by 1985, 1In addition to the tile droin
project, the GCE has independéntly undertak-n ather soil
omelioration projects, porticularly constructing an-n
drains and subsoiling in the Dnlta. All of thesna mecsures
arc having pesitive =»ffects ond are boing pursued as vigo-
rously as possihlz within preveiling conmtraints.

A number of recent studies, howaver, hrave foacused on
causative factors that have nncescit~tad these mecsuran-
being taken to ameliorots the concaquaence rasulting from
increased use of irrigation water, A vicit nf ~ 1.5, vetar
management teom of Eaynt (Corecy, Bishen and Avars, 1074)
concluded that ",,, emphasis nends to bn placed on manage-
ment of the woter as it is bheing aprlied te the crop- 4n
reduca the anount of water which necenzarily murnt ha
removed by the drainage systerm.  An an-geing program of
ascisting farmers with, this important nnpret shouled bn
seriously conwicdernad," o '

BEST AVA':i)igLEm[
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The recont Lavptian Agricultorel Sontap Cenoprt,
based on invrstigationa conduct e by oo USRS taepy - -
in Septembor-October, 1975, plocad o high or fvooan T o
the nocessity far steps heing talion to impros .
farm irrigation practices, A membor of that ﬂfh, )
Dr. J. Carl Lan, in a sepacate repoart stnterd ", , thap~ %
arc somn irrigotion procticas vhich miaht bhr madifinsd
cnd havs 4he ot affect of bBeth SOVING v bar and ina
cdreasing crop vield-,, "

[N

-———

Impetus for o potanting projoct henen with e
-droft PID hnaing preparad by on AIND/Y tanm during ¢
visit to Cairo in Rec~ber, 1075, Thi- provided the
basis for rovi »ing the concont of project hefvnnn
AID/Cairo rnd tho Ministrics »f fariculturs and
Irrigotion, ond ultimate positive indicaticns that
consideration of the projoct wnas nat only rf-ripchla,
but cerried sufficiont priority tn justify cffarts ta
have it includoad in the FY 1977 Proqgram,

On the kesis af continning vierking cramion~ viith
MinAg ond Hinlrrigation officinls, thn PID undarent
revisions more carpletely delincating a scone af vork
thot might bz pursued by o project desian =tudy team.
These were forvarded by cable {Criro 1022) on January
28, 1976, which also suggested the team should be
oble to procead directly to praparatinon of a final PP
by the end of April, with final approval and nenctiation
of this Projact Agreemant by eorly Juna,

) ' The NE Projcct'Adviﬁnry Cormitten met on February
20, 1976, to recview documentation for the Projecct, and
reaffirmed the need to move ahead rapidly vith further
efforts to develop the Project. The Comaittae

i . identified key problems needing further developmant for
. . ‘the project team's assessment, and these were subsa-
quently refined and developed into o detailed scone of
work in succeeding cable exchanges, :

—er—aes g o

Based on these exchanges appraising and affirming
the need for undertaking o study to determine the
_ feasibility of an on-farm woter management and-delivery
L. project in Egypt as expeditiously as pesnible, and if
M.  found feasible, to devélop an appropriata nroject
j%é%# . design, an AID-financed study teom wos recruited -and
o fielded in Egypt on March 28, 1976, e

A - et o AT YT 5
)

BEST AVAILABLE Copy”

~ ‘ AL

T s g e PP == a4



http:devclopme.nt

I1.A.2, Other Donors

A salinity control study supported jointly by UNDP
ond FAO currently is underwoy in the areo of "new londs”
recently hoving bean brought into development west of
the Delta. The scope of this project being proposed for
A.1.D. support lies only in the areas of the "old lands"
the 5.7, million feddons that have becn traditionally
farmed under irrigotion situated in the Delta, Centrol
and Upper Egypt, ond thus is outside the scope of inquiry
being considered in the UNDP/FAO-supported project in
the "new lands",

The Government of the Netherlands is ‘presently
evaluating the feasibility of inclyding some surveys of
on-farm proctices in connection with a drainege study
which is olso being evoluated for its feasibility. This
would be o research project and relate directly to
drainage requirements, e.g. determining the best means of
instolling drain tiles, relative efficacy of asbestos-
cement vs, PVC tile, ond the best manner of preparing *he
gravel bed for tile drains.

The Ford Foundaotion has prepared and nresented to the
Ministry of Agriculture a proposal for a Comparative
Irrigation Systems Study. This would be intended primarily
to study the efficacy of sprinkler and drip irrigaotion
methods vs. basin or channel techniques on production of
high-value horticultural crops in "new lands" areos. Thus,
as in the case of the UNDP/FAO Project mentioned above,
this project would be outside the scope of the A,I1.D,-
supported Project, Other water-rcloted projects being
discussed or planned for Egypt include one for study of
total control of the Nile River system through telemetering
at the Delta Barrage (UNDP), ond an overall master water
plan for Egypt (IBRD/UNDP), neither of which would have
elements relating directly to on-farm water management
techniques,

Beyond these, and the IBRD Project for instaollation
of tile drains previously mentioned, no other projects
comparable to thc one being proposed in this desian poper
are being carried out or known to be under consideration
Trom other donors.

Lp)
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I1.,A.3. Grantee's Request for Assistance

The Government of Eqgypt's request for assistonce
(Annex A) to develop ong implement o projnct intended to
improve on-farm water maraqement is entirnly connistent
with the proposals present in this Frojrct Paper.

B
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B. Projecct Doscrintion
B.l1. Logicol Framcwork

This-project is 'designad to contribute crE¥Xical
technological information to the agricultural sector of
Egypt and hence nrovide an input which will increrasn the
productivity of the sector, The project hvs, what may
be termed; two mnjor "internal" ohjectivas; 1) {ha
gencration ef procticnl information on the rnroper use
af irriqgotinn vater and management of irrigotion systoms,
and 2) the strengthening of institutions which deal with
water management resecarch and extension of findings to
farmers., The"external” objective of the project is to
carry ~ut pilot arec opcrations, This will be donn.wi+h
formers ond irriqction system monagers, It will demon-
strate to both how to best use the woter res-ourc- to
increase farm production, hence, the projact purpose as
shown in the log frome.

The project outputs will be achieved throungh a
series of nhased actions wvhich cumulatively lcad to the
achievement of the purpose., These action clenents are:

1. ¢) 1Initiction of apnlied research on questions
of (a) quantity and timeliness of irrigotion
water opplicationg (b) aunntity of woter
entering and leoving the district system;

(¢) influence of the levelness of fields on
"yields; ond (d) agronomic practices vis irri-
gation efficiencies.

b) Carrying out of farmer surveys to ascertnin
information which will help specify additionel

research areos and to provide better under-
standing of the farming and irrigation systems,

2, Performance and analysis of the applied resenarch
program ond design of the pilot program,

3. Carrying out of the nilot program,
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11.B,2. Cn-Farm Water Management Research Program
I1.B.2.1. Prograem Approach

The focus of the program is on the identification
of problems and the testing of solutions with the
farrmer on the farm. The research is conducted by an
interdisciplinary team of U.S, and Egyptian enginecrs
and scientists to develop and test a package of
technologies which solve the priority problems of
on-farm water management,

11.8.2.2, Summary of Program

There arc three basic components in the On-Farm
Vater Mancgement Rescarch Preject. In Component A
(B.3.2), the present on-farm water management practices
will be rescarched to identify the primary constraints
to increasod production and efficient use of water.,
Cutlet =studics for a season or a year on representative
latzrals, ond o physical and socio-cconomic survey of
farme will form the basis for problem identification.

Component B (B.3.3) will initiate village programs
of roil testing for fertilizer recomrendations and
irmproved irrigation proctices in thz carly months of
the Projcect on farmer's ficlds, As cdditional problems
ore identificed from Component A, additional testing of
solutions will be attempted in continuing experiments
during the Prcject. Problems requiring further
rescarch will bhe given to the Research Institutes to
define solutions as part of their on-going programs.
In the third yeur of the Preject, pilot programs
consisting of solutions to the priority problems will
be developed and tested on selected villages within
the project arcas. The pilot progrems will be
evaluaterd and revised during the remainder of the
Projcct and rosults provided to the Government of
Zgypt for inplemsntation as o devalopment program
vithin ths project arar,



Measurement of quantities, qualitics and rates of
water delivered in the project arcas and study late S,
in the drainagec - outflow, and the ground water (sha
nnd de~p) system will also be measured as part of
Lomponent C. Results will be used to evaluate the

Xelivery system for improvement, change of the rotation
system for more efficient on-farm. water management,
development of a water budget for the project area and
evaluntion of the effects of on-farm water management
practices on drainage requirements,

The above programs will be initianted in three
different project arcaos at phased 6-month intervals,
beginning in the Mansouria Irrigetion District,

11.8,3, Dctailed Description
I1.,B.3.1. Introduction

The three basic components of the On-Farm Vater
Manaqgenent Rascarch Project are described below. As
nev! and improved technologies that appear adaptable
to the E£ayptian farmer surface from project and
asrociated activities, an integrataod pilot program will
be developed that will include o study of economic
benefits. Results of the integroted program will
provide solutions to on-farm water management problems,
and be the basis for a continuing progrom of replication
in anpronrinte arcas. An expansior of this secction is
aiven in th~ Technicnl Report, Annest D3,

I11.7.3.2, On-Farm Surveys - Componant A
Th> interdisciplinary tean will plan to conduct the

field survevs as on integrated program. The field
surveys +ill be divided into two phases. The first phase,
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the prelirminory field survey, will consist of tabulation
of existing dota and information about the project .
The second phase ill consist of detailed field sur

combined with scasonal or annual studies of selecte e

Eutlets.

h.B.B.?.l. Preliminory Field Survey

A preliminary survey will be conducted in the field
to goin an understanding of how the irrigation delivery
system operates and how it governs the use of water by
the farmer, The survey will also include an elucidation
of agronoric and other farm management practices.,
Preliminory measurements of delivery losses, irrigation
efficiencies and drainage losses will be made. The data
will be obtained from a number of laterals in each
project and will be used to select laterals for the
detailed field survey and possibly for the location of
cooperators for on-form testing. The preliminary survey
will be made at lansouria during the first 6 to 8 weeks
of the project, and at succeeding six-month intervals
at Sakha and Abu Korkas,

I1.B.3,2.2. Detailed Field Survey

The detailed field survey will be ¢onducted in all
threc districts during the spring and summer of the second
project year, The on-farm engineering, agronomic and
socio-economic components of on-farm water management
practices will bc researched to identify the primary
constraints to incrcased production and the efficient use
of water,

The farm survey will consist of a questionnaire and
the measurements of physical factors. The questionnaire
will be used to collect four types of data: 1) general
information on farm operations, inputs, yields, personal
information, etc; 2) organizational factors such as
amount and frequency of water rotations, water costs,
relotionship to government institutions; 3) farmers'
perceptions of problems; and 4) farmers management and
decision making awareness., The physical measurements
arill include the monitoring of outlet discharge,
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conveyance efficiency, soil survey, soil testing, and
mapping cf the entire outlet, and a mapping of cropgping
patterns, water chcnrOIS. f1e1d branches, etc,

B1.B.3.2 3, Seasonal Vatercourse Evaluation

A watercourse survey will be carried out to determine
farmer practices dur1ng o complete- year so that water
management con be related to cropping pattern, stage of
plant growth, soil moisture stress, crop water require-
ments, agronomic practices and the supply of irrigation
water, This will supplement the detailed field survey
and will be used to identify seasonal on-farm water
management problems in Egypt.

This study will include, primarily, physical measure-
ments of the system such as the amount and time of appli-
cation of water, water losses, soil moisture stress,
water table depth, measurement of crop yields, soil tests,
etc. Cropping patterns, stage of growth, past drainage,
and other data will be recorded.

The study will be initiated in each project area as
soon as an o''tlet can be identified from the prelimincry
field survey (B.3.2.1).

I1.8.3.2.4. Fertility of Village Soils

A village s0il testing program will be initiated
during the first six wecks of the Project. Approximately
250 fields will be sclected from a village in each

strict. The surface soil will be sumpled and analyzed
in the Soil Testing Laboratory for available nitrogen,
phosphorus and potassium by analytical procedures developed
for Egyptian soils. The results will be summarized to give
the general fertility for soils in each village, and will
serve as a guide to supplement current fertilizer recom=
mendations for the upcoming crops.

In a second phase of the soil testing program, the
cultivated and subsurface soil layers will be sampled for
all cropped fields in ‘the seasonal studies (B,3,2.3).

NN



The samples will be used for fertility ond salinity
analyses, The resulte will assist in determininag f i -
lizer practices for the optimal management study (B, $3)

B.3.2.5. Physicol Analysis of Sonils

Certain soil phycicol properties may necd to be
detcrmined in orcas vhereé crop yields are poor, yet soil
fertility and other management practices appear to be
gond. Rooting depths will be studied., Possible measure-~
ments will include an examination of the coil for deleteri-
ous Tactors such as poor soil structure, the presence of a
soil pan caused by cultural operations, cliemical deposition
or cementation, or by the presence of a high water table.
Other physical properties such as bulk density, texturec,
as well as field capacity and wilting point moisture
contents will also be measured on selected fields,

I1.B.3.2.6. Determination of Agronomic Practices

An intensive survey and analysis of current farmer
practices is neceded to determirne possible agronomic
constraints in the ev¥fective use of irrigation water on
the farm. The same outlet areas will be used for study
as for the seasonal watercourse evaluation. The study
will include an ascessment of all agronomic practices that
effect the efficient use of irrigation water by the small
Egyptian furmer. The results will be used to identify
agronomic factors for study in the optimal systems
experiment (B,3,3.3),

Ti.B.3.3. On-Farm Testing - Component B

A preliminary analysis of the operation of the on-
farm water management system is given in the Feasibility
Report (Annex D1). From this analysis a tentative program
of testing of solutions to the problems identificd is
suggested. Revision of the problems defined and solutions
proposed should be made after the results of problem
identification studies have been completed, As results
become available, some problems may be so obvious that
fractical solutions will be-attempted carly in the on-
farm studies, ' '
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I1.8.3.3.1. Delivery System Improvement

Sincn ctudiecs by the Irrigation Ministry. indica
hnt in mony instances the rotestion systom of delive
tor doos not result in aptimum use to maot crop wat
quirements, on-farm experimoents with a dermand system of
widter delivery will be initinted. .The advantages and
dicadvantanss will be evalusted with emrhasis on on-farm
water usce cfficiencies and the effects on crop vields,
Another policy of the Irrigation Ministry has been to
deliver water to the farmer below the land surface.
Studie~ chould bhe conducted to deliver water, possibly
on dzrnand, at elevetions for gravity flow and ot a rate
that is efficient for both dalivery and ficld application
of wnater, Nedesign of outlets would be a major component
of this prograa. The uvcater delivery system should also
e evelust~d,

11.83.3,2.2, ﬂpplication Svstem Improvement

A oreviev of the prosent system of applying water to
fields (Annex D1) cuangaests that current npplication
efficiencies way b2 low, Studiecs should be initiated
which vily davelop an optimum combination of flov rate,
furrow: lenath or barder length and vidith, infiltration
rote of the coil, surfoce slope, and procision of levelw-
neos which results in the most efficient anplication of
water, Other studies will be initiated to develop simple
criteria to imwmrove the effectiveness in application of
vater with existing systems, In conjunction with these
studies would be rescarch to determine the exact amount
of water raquired to replznish the soil water deficit
and to control soil solinity and waterlogaing.

I1.3.3.3.3. Cntimal Managemant Systems

fAfter the wajor agronomic constraints to improve
on~farm minagement of water are identified. (E.3.,6),
optinal manngement cyctems will be designed and research
will ba conducted on the farm te determine the feosibility
for adoption by the frrmer, lanagement factors will
include field cultural practices, fertilizer application,
Pest control and irrigation ‘methods. Acceptability of
the proposed nsractices by the farmer wil) have high
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priority in the identification of improved practices for
genercl recommendations. This research will be init d
uring the first year of the project.

.£.3.3.4. SZalinity Bolance Experiments

Exneriments will be initiated during the second
project year in the Kafr E1l Sheikh District to determine
the influence of water quality, water management practices
and the presence or absence of drainage, on the salinity
balance for rice and cotton cropping systems., Similar
research will be initiated during the third year in the
other districts. The results will provide guidelines for
recommending optimal management in areas where both soils
and ground water are saline,

II1.,B.3.3.5. Fertility Experiments and Soil Test
Correlations

V/ith preliminary soil test data obtained from the
field survey, fertilizer experiments will be designed to
study the effect of fertilizer material,fertilizer rate,
and method of application on crop growth on farmers'
fields. The data will be used to correlate the soil test
with crop yields and is the basis for developing a soil
testing program for Egypt that will optimize fertilizer
inputs for small farmers,

In other phases of the soil fertility research, the
recovery of opplied fertilizer for selected cropping
patterns ond nitrogen fertilizer systems will be studied,
The results will have direct application to the evaluation
of efficient methods of farm irrigation,

11,B.3.3.6. Experiment Station Research

Most of the hasic data required to outlinz on-farm
adaptive rescarch appcars to be available for Egyptian
conditions., Vhere the basic data are not available,
experiment station research may be conducted, but it is
anticipated that this type of research will be limited to
high priority areas.
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11.B.3.3.7 The RPilot Program

At the end of the initial! program of solutions wo
the major problems, a number of high benefit technolegies
¥/i11. be defined, With these technologies identified, an
inteograted package of technologies will be offered as a
pilot program on an outlet or lateral basis for adoption
by farmers. Such a program would then be -initiated on
a pilot basis to test its acceptability by farmers and
their ratc of adoption., In the pilot program phase,
the organization and the technical competence of the
people required to implement the program would be
determined, The pilot program areas would be further
studied to obtain costs and benefits before adoption of
the program on a project or country, basis, As problems

. develop during the pilot program phase, the research
program team would be available to identify and provide
solutions to these particular problems.

I1.B.3.4. Vater Irrigation District Delivery and Drain-
age - Component C,

In each of the threec irrigation districts (Mansouria,
Sakha, Abu Korkas) the amount and quality of irrigation
water entering the district at main canal headworks and
also leaving the district by canal will be measured, and
the same measurements will be made for all major drain
water entering and leaving the district., Similar
determinations will be made on the distributories where
the on-farm water management research will be conducted,
The elevation and quaiity of the shallow and decp ground
water tables will also be determined at 30 or 40 selected
points in each district,

These data will provide the information needed to
calculate a budget for the hydraulic system, and will be
used to determine delivery efficiency of the canal
system, water stored in the canal system at any time,
the contribution of the main canals and distributaries
to the drainage problem, and will supply informotion
needed to design possible 'changes in water rotation
systems, '
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Component C will be implemented in the Mansour
District as soon as the project begins, and in the

Sakha and Abu Ko
month intervals,

rikas Districts in successive Sixe-
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111, PROJECT ANALYSES

The four types of analyses (technical, finoncF',
socinl and zconcmic) presented in this section are ¥
carricd out at twoe levels, One concerns the research
program itself and the other anticipates the eventual
results to the economy at large. This approach is in
responsc to the lack of specificity in portions of the
rescarch program, since part of the research effort

is to identify factors deserving study., It is also

in recognition that successful completion of the
research program is expected to contribute signifi-
cently to Zgyptian agriculture and ultimately to the
whole of society.

III,A, Technical Analysis

The fol'owing factors were taken into consideration
in preparing the technical aspects of the project:
program strategy, appropriateness of design and timing,
selecction of GOE organizations as executors of the pro-
ject, possibilities for replicotion of results,
environmental issues, bosis for cost estimates and
policy issues.

IIT.A.1. Program Strategy (Alternate approaches),

In the design of this project, the feasibility of
alternate strategies was considered. The alternatives
considered wore:

1) To do nothing with on-farm management.

2) Immediate implementation of an on-farm water
management program based on available
Egyptian research,

3) Recduce drainage problem and over use of
irrigation water by reducing flows from
High Pswen Dam,

4) Rescarch on water use coupled with on-farm
demonstration and pilot program.
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The analynis van haned on the judgoment of teom members

D-trils of the information aveilable are g*vcn‘.p
the Fansibidity Neport in Annex D.1,

hII.A.i.]. Do nethina Strateqgy

‘This approoch dars not provide o solution to the
e jor nroblars identifiod in the Feasibility Report,
These problems are an cgricultural production that
although cood ic 50 less than potentiol, waterlogging
and sclinity that is reducing yields in many areas, and
inefficiant use of woter resulting in severe drainage
rproizlams, requiring hundreds of millions of dollars to
nolve, :

Pr2liain - ry aporaisals of the system for delivering
vater suz et limited knovledge of the actua) quantity
delivaraed axists, The colculations of the octual
quantiti~c rupnlied to farmcrs do not consider the amount
of watar nased by crons from ¢ high weter table, which is
oupectcd to ke significent, Farmers use extrac water from
unouthecriz2d cutlets, outside of authorized turns and
from drains, The solution of thesc problems is imperative
tc increane yields, incr2asc cropping intensity, decrease
voterloaaing and salinity, ond relecse water for other
uscs, including an expansion to new lands, The GOE has
an expancing population which must be fed from limited
land rosources but nresently abundant water supplies,

I1I1.5.1.2, Irmmediate Implementation

A nuker of immroved on-farm water management
tPChnOlOJiC' are knowun that are not presently being
practiced in Egypt (Se~ Annex D.3), A~An on-farm water
nmnaqcmoni pro”ram has becn identificd for Pakistan and
iz explained in detail in the references cited in

Anncit D.1, Snetion 1, These practices, with variations,
ara fol'owed in other countries such as the U.5. and
Turkey, {xnericnce in the development of the on-farm

water munagement proaram for Pakistan suggests that these
practices will need significant adaptation for widespread
adaption in Eoypt. Also, present knowledge of the system
does not permit an identification of the high priority
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problems for vwhich thesc knovn technologia’:ﬁnd
provide solutions. .

There ore cssential differencns in th- dariculture,
cultural, on-farm irrigation mothods ond 1102 /1 vater
delivery policies that indicats odaptive rasncorch in
ineeded, Similer differences exist for the U.3. ond
irrigetion practices in other countrins,

For excmpie, on2 component of the on-farm water
management rescarch program in Pakistan is roesearch
on developing methods for using furrecw irrigotion,
Little furrov irrigation is practiced in Pakiston. 1In
Egypt, o study of the effectiveness of present furrow
irrigation methods rmust hn completed beforn knowing if
improvemants are ne~ded or to be able %o suqanat whet
improvements are nended,

There is a serious lack of information of nll
aspects of Egyption irrigation. Some were mentioned
in thc previous section, Others are: How much woter
does the farmer actuolly apply to his fields in any
one irrigation ? How much water is lost in the field
ditch, canals and drains ? How does the farmer
irrigaote ? Is the land in border irrigation pracisely
level ?. Yhat are his til'age, fertilizer, cropping
practices, etc. ? \hot is the quality of wnter in the
drains ?

V/lithout adaptive rescarch and the development of
a successful pilot progrom which depands on adequots
measurement of current practice, immedirte implomentao-
tion is a-high risk strotegy. The potentiol for
introducing counterproductive proctices, ' aliennting
the farmer and even disrupting the economy is toc areot.
The GOE is very careful to field test new sends,
fertilizer or changes in practices, This careful,
strotegy has paid off in goining the confidence of
farmers who, althounh considervative, will adopt new
seads and usc recommended fertilizers.



Of course, to the extent known, profitable techa-
nologies should be extended without delay .The =
first, and continuous, phases of the proj 1il1l
Seek out such technologies through 1) the Parch
of the literature, 2) contacts with farmers, and
3) from external sources,

ITIT.A.1.3. Reduce the amount of water in tha system

The Minjstry of Irrigotion experimented in thisg
progrom last year and reduced the amount of water
released based on the colculated werter requirements
by six percent. A1l releases of waoter were first
reduced by on average percentage. This resulted in
excessive farmer complaints, Another policy wos
initiated where the amount of water, oc computed by
c¢rop requirements, was reduced relatively more duringp
periods of low dJemond than during periods of high woter
demand, Thnr result was the same savinar citod above
but with fewer farmer complaints,

The problem with the above strateay is thaot
knowledge is locking, as described in the Frasibility
Report, about how much water is nerded and how much is
actuolly delivered, A delivery system of rotations and
a ne~d to mointain o minimum vater elovation in the
canal meacns that g considerable quantity of woter is
stored in the system or is Passing throuoh the system
in order to Supply woter to the farmer, “'hen the amount
delivered is reduced by a given amount, this reduction
comes complctely from the quantity that the farmer uses,
For example, if the losses, storage and flow-throuah
‘percentage equals 50 percent, then the quantity delivered
to the former is 50 percent, If thn system deliveries
are reduced by 10 percent, the quantity delivered to the
farmer is reduced by 20 percent., At somz percent of
curtailment, the system will fail. - There wil' not be
enough water available to supply the farmer. The
strategy is obviously dangerous to the production of
food and the farmers? well-being,

If carried out, the on-farm water monogement
program suggested in this report, would provide informa-
tion on the water delivery ‘system. This information,
coupled with datao on farm practices, would provide the
type of information needed to develop ¢ stra}ogy for
limiting recleases from High Aswan Dom.

3/
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III.A.1.4 Research on-farm vater mananame

This is the program of action for thisz) roject.
The existing data arid knowledge nn wntar nfn, vater
requirements by crops and on-farm vatar mrnaasment,
plus the collection and analysis of new datn on
present-day on-farm irrination and agricultursl
practices will be used to doVo1~p and teat an on-far
water monogement pilot program by working with the
small farmer,

IIT.A.2. Appropriateness of Design

Reviow of various reports and discunnsions with
o variety of persons in £qypt suqqgest the obsence of
extensive and reliable information about water budgets
for the various woter courses, and about the charac-
teristics of on-form water use. Thus, the prnllmlnnry
(ond continuing) effort in the rescarch program is to
develop such information. The project teoam will use
water daota gathering and on-farm interview techniques
that incorporote proceduras successfully adanted to
conditions typically encountered in daveloping countrics,
For instance, a rural sociologist with saxtehAsive experi-
ence working with pcasant farmers shculd talie responsi-
bility for deoveloping guidelines for on-form doto collec-
tion. Concerning this example, odvantage wil! be taken
of work being carried out by the Aqricultural Sconomic
Research Institute, Ministry of Agriculture, and the
experiences of the Ford Foundation in the farm budget
studies to be carried out in Sharkia Governorate. _
Similorly, potential improvements to water delivery and
removal and on-farm monagement practices to bz tosted
should refloct the researchers' experience in adopting
modern technology to peasant agriculture, For exampln,
-in - lond levelling, o duc consideration would
bé given to ~2quipment suited to the small sizes of many
of the Egyption fields. OCn-farm experiments would take
account of farmers' customs ond their relcstions with
extornal factors, such as government-manaqed co-ops
production and pricne regulations, land taxatien, and so
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The cembined Ministries of Aaqricultures
Irrigation under n sinnle Minister male up
organizotion serving the farmer, Thin orqa
operates the weoter delivery svyston, carring Fut resnarch,
and provirclas oxtension servicez, Tt~ parzonnol mannasa
the village ccoreratives and Ninistry policics Ar-

oordinateed vvith those of the Aqriculturel Cpredit Ponle,
Vith the cormbining of the tuvin Minictrisn, tha intadro-
tion of wntor delivery and remaval with ean-feen wnter
management -has bosn cnhanced, Tha intrar~tive benefits
of this merger have olready beoen felt while nreparing
this Project Paper,

The VYater Distribution Reserrch Institute nand the
Soil and YWater Research Institute ore concerned vith
research on z0il-vwiater interactions, so0il ‘survoys and
crop~viater requircements, as wall o= other areas, These
institutes herve the personnel (aqgronomist~ and enginears),
the Agricultural Economics Rescarch Institutn hes staff
economists, and the overall Ministrios can supply other
disciplines to support the Project, Mercover, staff ard
facilities of the reqional offices of the Irrigution
and Agricultural Departments will bo providnd as nnaded

IIT.A.5. Renlication and Diffusion of Results

The threce project areas in the Upper, Middle and
Lower Mile Valley have been sclected in such o way that
cach is representative of a particular cropping pattarn
and unique water management problems. These oreas cover
the bosic conditions encounted in most of the "old lands”
which comprisc roughly 90 percent of the country's total
area under cultivation,

The El-Minya areco (Upper Mile) is typical of areas
with loamy soils, fragmented holdinas, drainege problems,
a gravity system and cropping patterns that center on the
major crops of maize (corn), cotton and sugnar cane. The
Mansouria aerca (Middle Mile) is typicnl of areas with
lighter sandy olluvial soils bordering tha Veostarn desert,
lesser drainage problems, a 1lift system, fragmonted
holdings, and major production of citrus and vegetables.,
The Sakha area (Lover Mile) contains heavier clay loam
sbils, larger sized holdings, drainage ond s@linity
problems, a lift system and mojor crops of peddy rice,
cotton, and wheat,
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The deistribution of farm holdings fol s in a
subsequent: part of this Section (III) ond o i
detoils on the physicol characteristics of t " project
areas are to be found in the Feasibility Repd®t
(Annex D-1),

As results of the pilot projects are obtoined, thnse
that ore successful will be suggested for implementotion
by the GCE. Funding could come from seprcrate lonan
agreements between the GOE aond AID, with other bilateral
and multiloteral donors, or by othei means. This
opproach provides an efficient and timely means of
expanding project results on a broad scale to other areas
and eventually throughout the country.

IIT.A.6. Environmentol Issues

Improved or-form water monagement will reduce the
return flow of draoinoge ond excess surface woter into
open drains, ond should dry up some ponds and swamps .,
To the extent this occurs, control of Bilhorzia, Malaria
and other waoter-vectored diseases will be facilitoted.
However, as long as some woter remoins in the dreins
throughcut the year, snails will be able to live and act
as the intermediate host for S. Monsoni, ond the ultimate
total effect the Project is expected to haove on the
Bilharzia problem is indectermninate at the present time.

A reduction in return flows will also reduce weed
growth in the drains and loss of nitrogen frem the s0il
by leaching. Both are beneficiol environmental effects,
olthough the magnitude probably will be small. However,
thewdter that does appear in the droins will have higher
higher concentraotions of salt in solution aven through
the total aggregate salt content probably will be less.
When droinoge water returns to the supply system, it does
increase the salinity of the irrigation woter, but the
differentiol effect of improved on-form water manogement
probaobly will be smaoll and should have no opprecinble
positive or negative on the environment,
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in the villages, decrease salinisation of tNgEuround
water by reduction.in non-~benaficicl evapotr@nspiration
and increase fond production ond resultina nutrition
though increased yields and cropping intencities,

Reduction of waterlogging will improvognditions

TII.A.7. Project Costs

Total cost of the project, exclusive of inflotion,
is equivalent to L.E.5.4 million (% 9,8 million US) "
for the five-year program. A summary of the values
making up this estimate is shown in Table 1 and
itemized cstimates ore shown in Annoyx D,2,

1 L.F, =%1,0 U.,S.
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TABLE 1
COST SUIMARY FOR THE PROJECT*™

(in thousands)

Item L.E. o Eaquivalent L.F

Professional Staoft:

GOE 160 lian Yrs, 521 521
Us:
Resident 37.5 " 5,872 1,596
TDY .8 " 843 471
Back Stopping 14,0 : (653 366

Supporting personnel:

GOE 754 tan Years 672 672
us 12,5 * : 145 81
Consultants 30 60 63

Equipment Purchases:

Field ' 30 331 214
Laboratory 164 21
Office 35 85 32

Vehicles:

Purchases 294 163
Operating Expenses 160 160
Training 284 158
Per Diem in Egypt 140 140
Office Rent and Utilities 92 92
Others 81 .5 .84
Sub-Total 1761 5746 4954
Contingencies (10%)' 176 _575 495
Total | 1937 6321 5449
Note:

See Section IV,.C.2 for a discussion of stoff requin@sents, and Anne:
D.2 for details on cost and equipment.

*Does not include an allowance for inflation,

2.7€r



BEST AVAILABLE COM

Thase ~stimates are approximotions -
ond should be uned far setting the tarqg-¢
oc¥lvity for approval of this praject pana

hic time
Xrn1a of
and for

“ubsequaent neaotintions hateann tha GOE, Afb, ~nd thn~
US contractor., Firmer velu~=s ~hauld coai~ fram thesa
negotiations., A eontinacncy cllevance of 10 nareant
has bran included te Allar far additigne? ~t~ff,
aquinmant, supplins and far unferc~-n ranodrapaante,

established in the section on t~chnicel ~n~ly~is,  Unit
costs refloet the roinn rates far menposear . ~agsnriant,
supnling and servicas 2f the queality judaad approprinta
for th~ nrajcct, GNT steff oo suppard ~Arcann-l fAoyn
hoen cnnted nccording to standard 307 budsating nroco-
duras,  Tonier ntaff from the United Ttetera in axunceted
to be of high technical guelity, which custemarily
dravws o bane salary on the order of ™ 25,000 per vorr,
By cdding in fringe heonefits, oraaniz-tional ovarhand,
transportotion, in-country living Allovwnen~ and
rolated costs, the annual coct to tha nrojret ~f ~uch
an individual is about 5 75,000 (501 Annax n.2Y,
Estimct~n for cquipment and vohiclas ~ro for stencdard
production-linn items, whormc valur —~ro crxnntitivaly
determined,  Faw, if any, itoms vill bhe of uaique
dnsign requirineg special manufactura,

IIT A3, Policy Isnues

Coynt's revolution in 1952 rasulted in placing
the stote in charge of - many .. .. arcas of econnnic
octivity, except in the ogriculturel scector. Theorn,
private ovnaership of form land was retnined end even
broadencd under lond reform meosuras vhich resulted in
approximately one million feddons beina distributed to
362,000 beneficicarics, Minarshis is nov limited to n
maximum of 50 feddans per individual, or 100 nor
family.,

Although recent policy decisionns have baan nad~ to
liberolize state control ovar the econamic anctor, r
numbnr of palicy measures prevail wvhich hava - dipnct

Ata s
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with his government. Becausa many of .thes r~ quite
different from those nreveiling in the U.3 E mombers of
the U.S5. project team mayv find that traditiona?
frames of reference for conducting ressarch and institu-
ting tachnical changes in farming practicon ~re Alza
different.

bearing on thn relationships of the Egypti"‘fﬂrmcr

Policy mattars thot could hrve « boaring on broad-
scale implementation of the results of the on-farm wetor
-managenont project are as follows:

= Production quotas. Mondatory quotas (in frddens)
are imposecd on farmers for production of cotton,
rice, wheat, suqger cone and other besic cropa,
Vater delivery rotation schedriles ars based on
water requirecments for these cropz; vieter 15 not
aveilable on derand, '

-~ Fixed prices, Quota crops are required to be sold
to the government at fixed prices, Profit margins
on these crops are gencrally less than for crops
for the free market, . Farmers often delny planting
quota crops beyond optimum planting datez to
prolonn use of the land for non-quota crops,

- VWater Charges., The Egyption farmor pays a land
tax that is based on the imputed rental valuc of
the land., This value rests on the productivity
of the lond, which in turn is dependent upon o
viable irrigation system, Thus, indircctly, the
farmer pays a water charge on the general availcbility
of water, but he does not pay for the quantity of
water he actually uses. In this respnct he has
no ecconomic incentive to roduce water use until
“yields decline from excessive application of water.,

- Pumping required, Although water is deliverd by
gravity flow in certain areas, lifting vater from
the ditch to the field is the rule. Because this
is usually achieved by manual or .animal cffort,
this is regorded by Government outhorities as a
vinble means of. curtailing gyso of wnter,
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Cooperative membership mandatory, Codperatives
in Egypt are not just institutions which provide
farmers with requirements for agricultural produce
tion, morketing and related services, They are
also instruments for implementing many of the
sociol and economic policies of the state - in the
rurol areas, These include determining and
enforcing cropping patterns, supplying farm in-
puts, assisting with credit and accepting delivery
of quota crops on behalf of the government. To a
certain extent, extension-type services are also
channeled to the farmer through his local co-~op,
As a result, the Egyptian farmer lacks the freedom
of action to follow the directions indicated by
free market forces in pursuing his economic goals,

The above policy issues are relevant to the success~
ful completion of the Project. = Some of the policies may
hinder the acceptance or introduction of some of the on-
farm water management results in Egypt if profit margins
become narrow or changed practices costly in respect to
margins, The Project will develop some of the needed
information for the GOE to change policies that hinder
acceptance of the methods developed by on-~farm water
management, '

The farmer has operated, and increased production,
within the existing policy framework for many years,
Prices of commodities are set .so a modest profit above
all costs is possible,

The policy issues will not affect the completion of
the internal objective of the project and it is reason-
able to assume policies will be fovorably maintained to
achieve the production objectives to which the project
findings will contribute,

LABLE cop.
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I11.B, Finonciel Analysis and Plan

The financial summary which follows shovwgstho
expenditure side of the Project, Other facto®: t6
consider include (a) the financial capcbilities of the
Ministry of Agriculture/Irriaation and of the rescearch
organizations responsible for overseeing the proqgram,
and (b) the financial effects on prrticipating feormors
and the GOE,

III1.B.1, Financiol Summary

The finoncial costs of the project given in Toble
2, come to $13,0 million (L.E.7.2 million), The GOE vould
contribute L.E.2.8 million ($5.0 million) ond the US
$8.0 million., The Sgyption component, amecunting to
38 percent ‘of the total would be both in cash and kind.
The annual schedule of Eayptian expenditures, including
inflation, begins at L,E.0,3 million (%0.6 million) ond
builds to L.E.0.7 million ($1.3 million) by the fifth
year. The schedule for the US averages close to
$1.6 million each year. Aside from the inflationary
component, the total amount is the same as thot shown
in Table 1,

Four inflotion rates have been assumed, since
different .rates are anticipated for the two countrirs
and for salaries and the rest of the cconomy, The rate
of inflation in the Egyptian economy from 1970 to 1973
vias 2.9 perecent, In 1974/75 this rate increased
considerably (exact rates have not beon published).
Coneidering recent trends, Egyption economists consider
15 percent as a reasonable assumption for the period of
the project., Solary adjustments for installotion over
the past five years for the relevont Egyptian organ-
izations have been nil. But due to greater inflation-
ary pressure in the economy, a rate of 10" has been
assumed. The ten percent rate for the Unjitdd States
economy- is- somawhat above the present rate, but not out
of. line with recent:rates now with peassible future
rates, Thc'éight percent .rate for solaries is consis-
tent with exﬁcctctions'fbﬁastdtq-supborted Universities
in various narts of the' United States,
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111.B.2. Financial copabilities of GOC Pcrt.ipnnts

Recent operating budgets of the Ministr¥¥s of
Agriculture and Irrigation {recantly combinrd} hove
been cbout 8 percent of the totol epcrating burigat
of the GOE [Dnfznse Doparfrent expendituras ax-
pected). “ithin the Ministrins of Aqricultur~ and
1rrigation, roughly L.E.11 mil., hav~ hasn ollncated
to the twn Research Centers,

As indicated in Tablec 2, tha Egyptian contribution
to the project will begin et L.F, 0,6 million during
the first ycar and cventually reach L,E. 1,3 millien
per year. This represents o 66 percent increcase in
the combined operating budgnts of the twn institutes
during the firsi year and 140 percent in the latter
years, which is not an unrralistic expunsion,

The directors of the two research organizations
most directly rcsoonsiblz for this project and from
whence rescarch staff will be drown have demonstrated
financiol monagement copobilities., This judaemant wos
reached aofter field trips to their reseorch centers ond
areas of activities, a review of the overnll resenrch
copabilities within the GOE, and by discussions with
others konvwledgeoble of conditions in Egyvnt.

BES
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TABLE 3

74

CRERATING BUDGETS™ OF SELCATED 605 CRIGAMIZATICHS

(11i1lion of SZavptinn Pounca)

1971/77 1973 1074 1775 1974
Totol Mational Budg-t** 421,1 an,2 513,5
Minintry of Aariculturs 10,7 17.4 10,4 n0,9 22.5
Ministry 'nf Irriqgatinn 16.7 15,4 nn, s 22,9 2.3
Water Resenrch Contar 4.0
Agriculturrl Research
Conter 6,2 a4 5,0
Water Distribeting
Resecrch Inst. (MOT) 0.3
Soilflator NMec~nrch
Institute (MOA) 0.6 0,é 0.7

#* Since-thiz table is used ta show arder af magnitude
volurs, octual and budarted mrrunts hewva nat he-n
distinei~hae,

% Dafons~ ~unanditures excluded,

Sourco:

Ministry of Finonce and Ministry of 7griculturs,

REST AVAILARIF ROPY
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II11,8.3, "Financial Impact on Participatin@®Farmers.

The primary impact of the proposed program on
farmers located in the the three projoct areas is
expected to be one of increased output at littie
additional cost t6 them. This effect will come about
in several ways., For farmers participating in the
on~farmm trials and demonstrations, higher than cverage
technical assistance and adequate supplies of farm
inputs will be made available to them in the interests
ot carrying out a' successful experiment and demon-
stration program. Even though the farmer would be
charged for farm supplies, he can be expected to
improve his farming proctices and consequently his
yields. Of course, some trials may be less efficiont.
thon existing practices and some mistckes may occur
in applying new techniques. But on the whole,
increased output should be the result, in subsequent~-
years if not inmediately. Farmers taking part in the
pilot projests will benefit in @ similar manner but
with-somewhat more certainty since the experimental
worl is intended to filter out problems of on-farm
implementation, Even those farmers not parti ‘pating
directly may benefit from improved management of the
water distribution system, A better understanding of
the water budget would make it possible to eventually
regulate flows and hopefully reduce waterlogging and
salinization problems,

The following table shows present income levels
of farmers In the areas designated for the pilot
program, Expected yields are shown in annex D,1 ,
page . Given the present unfortuncte evidence of
yield plateous (page ) it is difficult to see how
the national target yields will be achieved since an
orray of constraints - including lack of good water
manogement data - impede reaching the goals.

Assuming the achievement of only natienal per-
centage goals (about half of what ‘the Consortium
for Internotionol Development estimated as .possible),
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1974 FARI IMCOMEZ AND PROJECTCD PROJEZCT BRMIFITS

L.E./FEDDA!!
CRCP PRODUZTIONM REMTS GRCSA Ny “eT Y/ACRT
EXPEMEES THCCE PER ACRE IMNCLUDED REMT
Rice
Katr El Sheikh 40,9 11 86,4 34,5 45,5
Vheat
Kafr E1 Sheikh 26,9 12,4 61,3 21.2 34,7
El Giza 36,3 17 78.8 25,5 42,5
El Menya 31.1 20 72.7 21.6 41,6
11,4 16,8 71.1 22,7 39.6
Sugarcane
El Menyao 77.7 35 240 127.4 162,46
Corn
Kafr E1 Sheikh 28,8 11,7 73.6 33 44,9
El Giza 37.2 10,0 77.2 29.9 29,9
E1 Menya 38.3 12,0 78.71 28.4 40,4
34,58 11.2 76,5 30.5 1.7
H
7l



Rice
Wheat
Corn

Sugar
cane
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the finoncial benefits to farmers ore stil‘ubston-

tial ond result in the following income incleases:
TABLE
£E - Net Beénefits To Participating Farmers/Feddan
Yield | Production Costs Up [ Net Returns Uo
% Up Amt, % . Amt, % With Rent to Formers
! Amt. %
24 3 7 ' 17.5 50 17,5 38
29 2,9 9 ¢ 16,9 75 16.9 42
I
20 3.2 9 i 11,7 38 11,7 28
26 9.5 12 ! 30 24 30 18

The overage income increase illustrated above
represents o 36% increose for farms with food crops’
and a more modest 18% increase for cane farmers {who
already appear to have high incomes per feddan - at
least for 1974), The average income increase of
19£E/feddon does not include any income gains {or
losses prevented) from effects on cotton, Experie
mental evidence is not available which quontifies
likely income on cotton, relative to water management
and the asso:iated practices, It is anticipated
that one of the major benefits of the project will be
in the costs savings and "productivity maintaining"
gains to be found in managing the solinity build up
problems which now plague the farmer for cotton as
well os other crops. Financiol and economic gains for cottr
can not, however, be estiimated, Such findings,
whatover they may be, are to be a major output of
the project,

I11,B.4, Financiol Impact on Operating Agercies

The GOE can eventually be expected to benefit
substantially from this program. Improved management
of productive activities is often a viable alternative
to investment in physical works when attemptIng to in-
crease output, reduce expenditures, or both.® ~In the
present case, a possible reduction in the need for tile
and open drainoge through better water management could
save the GOE significant omounts of funds, For
example, a ten percent reduction in the tile droinage
program presently being implemented by the GOE and the
World Bank would alone save about
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$12 million, Mornover, haotter opplication of wAter in
the root zone con have a several-fold benafi var the
alternotive of increoasing water supplics ot aourca.
A one percent increcasc in the efficiency of whter
storage in the rnot zone of all of Hile irrigoted
agriculturc would be equivalent to 500 million cubic
meters of addit onal water per yeer at Aswrin dom,

Finnlly, improvnd water munagement c=n bn nxpected
to increasc agricultural productinon thrauah:

1) Increosed yiclds to cxisting crop-,

2) Increased cropping intensity

3) Reduction of the amount of lnand with
waterlogaging problems.

4) Additionol water to irrigotad "naow" lands

S) Improvnd options for crop selecction nnd cropping
patterns,

Increased agricultural production will in turn lnad to:

1) Higher incomes to the small farmer.

2) tess inflationary pressure on food zosts.

3) Incrnased exp: possibilities,

4) Docreased imports of food stuffs,

5) Groater cash flows to GOE through land taxas
(dur to higher land values and less subsidies
to contain the rise in food pricaes),

This discussion of the potential financial impacts
to ‘the farmer and to the GOE has beern illustrative and
qualitotive rather onaolytically quantitotive. This-is
due to the rcsearch noture of the proposad project,

But as rescarch concepts get tested on the farm ond
extended through the pilot projects, bases vwill be
developaed for quontificotion in the project arcos and,
through extrapolntion, to the rest of the country,.

I1I11.C. Socicl Analysis

The Social Anolysis is intended to ansuor the
questions of (1)} who the beneficiaries of the projerct
will be, (2) wh. they were solected, (3) how thoy will
benefit, (4) the noture of their rasponsa to projoct
activities, ond (S) the role of women.

BEST AVAILABLE COPY
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111.C.1, Beoneficiaries

The primery heneficiories of tha project aszill be
peasont farmers toking part in the on=farm axperiments,
s0il testing ond pilot programs. Ahout 80N formers
ore expected to be involved in the exneriments nnd
soil testing during the first twe yecars, and some
3,000 farmers in %he pilot progroms., Eweéntu~lly much
larger numbers will be offected as project successes
ore expanded within project orcas rancd axtended into
other areas.

The distribution of farm holdinns is highly
concentrated in the smaller sizes. For =1-Gizn and
El-lenya Governorates opproximctely %00 ar~ lecss thon
5 feddons, with 60 percent less than 2 feddnns, For
Kafr El1-Sheikh, the distribution is differant: only
20 pe-cent of the holdings ore less than 2 feoddans and
36 percent arc over 5 foeddons. Ser bheolow:

GOVERMORATE

Size El-Giza  WKofr El-shoikh Ei-ilenya
Less than 2 feddans 625 20" 597
2-5 feddans 29% 445 295%
5«10 feddans %% 247 7%
10-20 feddoans 2 ¥l 3%
More than 20 feddons 154 454 2%

100%, 100% 100%

While these values are from the 1961 census**, Egyptian
officials feel thot little change has occurrad,

# ] Fedden = 1,04 acres.

#%Tha 4th, Agr, Census, 1961, GOE
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especially among the smaller holdings,

The land rcform lows hava graduallv reduced -the
moximum allowable size of holdings. 1In 1952, the law
dallowed 200 fcddans por owner., This wos lowared to
;100 feddons in 1965 and to 50 feddans in 1967, A5 o
result, thepercentages over 20 feddans, shown above,
may be slightly reducad, Although avaraga-sized
holdings arc smnll (3.7 feddans in 1960), they ore
intensively cropped--1.%9 crops par yeor according to
more rccent nstimotes,

Family size accordinn to thc 1766 census was
5.3 mombers, Annual per capito income fer the
country as a vhole in 1972 was thn cquivalent of
$ 240 aond the volue added per worker in the agricul.
tural sector was two-thirds the natinnal' averaege,
The projcct is consequently aimed at tnis penrar
segment of society, the small) pcasant farmear,

I11.C.2, Basis for selection

COnce the decision was token to improve on-farm
water use, the target group was largely determined.
This is the result of the genecral homnnencity af the
peasant groups and the pervasivenass of the land
reform movement, which gave widespread cwnarship
rights to these small farmerz. The three projoct
arcas will effectively be representctive of most form
considitinns in the country,

111.C.3. How the farmers will benefit

The effeccts of improved on-farm woter use for the
pcasant farmers was described in the section on finance.
Haviever, themagnitude?effect will be drpendent unon

. prices of the
major crops (e.g. sugar, ricc, corn, wherat and cotton)
and principal farm sunplies, as well o2 tho degrne to
which cropping patterns end nroduction torgets cre sot
and enforced by the GOE, Tna the extent that real
incom: of the farmoars improves and more intansive
farming tokes place, employmant opportunitios -on th-=
farm should incroosgéqg%tige rote of rurcl t;,urhon







At the farm level, women living in the project areas
would benerit from improved income of the peesant
families, To the extent socially feasible, women wiyl
conduct and participate in the socio-economic surveys,-;

IT1.C.6.  Employment

The project will require substantial numbers of’
engineers, agronomists, laborers and technicians -
perhaps several hundred - bui the overall impact on the
economy from direct employment with the project will be
small. There is the potential of generating several
small industries, €.€., pump manufacturing from proto~
types used in the project. A large number of measuring
devices (measuring flumes, soil samplers, etc.).will be
required that can be locally made, Country-wide
implementation of on-farm water management would require
substantial amounts of such equipment and could generate
substantial local industry and employment,

III,D, Fconomic Analysis

The major economic impact of this project will come
subsequently to this research effort, The direction of
the research program appears appropriate and research
activities are considered cost-effective,
I1I.D,t, Nature of the Benefits

The principal categories of benefits have been

‘noted earlisr in the section on financial analysis:

namely increased agricultural production, improved
balance of trade and a more equitable distribution
income. Examples of potential benefits will be noted
rather than attempting to quantify benefitc and cost of
subsequent programs: ¢) For production, data show
that experiment station Yields on some of the major
crops are substantially above farm yields, (See
following table Yo

ot
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Yields in M,T./Feddans

lSoil and . Ford Found. National
Water Inst,| and Exp,
Crop ‘ 0 %
Trials Station *rials | Present ngget Inerease
ce 3.5 4,8 2.1 2.6 24
eat 2.3 2.3 1.4 1.8 29
orn 2.2 2.5 1.5 1.8 20
ugarcane 52 - 34 43 26

Analytical studies carried out in Pakistan indicate that improved
on~-farm management practices on irrigated lands might reasonsbly
reduce the ratio between ylelds and average farm yields from
about 1.8 to 1.3, This represents about a 40% increase in
average farr production, which would be substantial when applied
on a national scale. b) Since about 80% of Egyptian exports are
agricultural commodities and 40 to 50 percent are agriculiural
imports, increased farm production will lead to an appreciable
improvement in the balance of payments, c¢) For income distribution
an increase in yields of 40 percent could raise the farmer's per
caplta income by something less than 40 percent due to additional
requirements for farm inputs. Nevertheless, the increase to

the farmer would be subst.ntial, provided relative price levels
in the future do not work seriously against him,

I11.D.2, Cost Effectiveness

The magnitude of benefits for this project cannot be predicted
accurately, hence the traditional rate of return or "effectiveness"
of costs cannot be predicted in quantitative terms, Agricultural
research generally has internal rates of returns of around 40%
and given %he number and neture of .. :~-chable problems listed
in Annex D-1 , it would appear that this projeot has a
potential for significantly high returns, Experience with similar
projeots (U.S., Pakistan, India) have shown the problems can be
effectively addressed through applied research techniques and
ultimately by farmers,

The overall cost of the program (i.e. L.E. 5.4 million equal to
$9,8 million without inflation; L.E.7.2 million equal to $13,0 US
million with inflation), does not appear out of line with the
potential beneflts to Egyptian agriculture, A one percent increase
in the output of Egyptian agriculture would amount to about L,E,

15 million, Considering the generally agreed upon asignificance

of on-farm water management, improvements areexpected tc be
considerably above this amount. The budgets of the Irrization and
Agricultural Research Centers were L,E. 4 million and L.o. 1 million
respectively in 1975, The proposed program therefore represents

a muoh needed increase in the comiined annual expenditures of

these two organizations,
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IV. IMPLEMENTATION

IV.A, Organizatiors
IV,A,1, Participating GOE Qrganizations

Administration of project activitias will bn in tha
Ministries of Agriculture ond Irrigotion (MOA/I). The
Vlater Distribution Research Institute (*"DI)} in the Water
Resoarch Center (“RC,, Ministry of Irrigation (MOI), ond
the Soil aond V'ater Resnmarch Institute (SV'RI), in the
Agriculture Ressarch Canter (ARC), Ministry of Agriculture
(MCA), are the designoted participnting organizations,

The orqganizational structure of MOA/I is given in the
following chart. The organizational chart for the “nter
Management Reseorch Project is given in Section IV c.2.

Both Research Institutes have research octivities
throughout the country with strong central stoffs and
facilities in Cairo. They have the necessary laborotories
in Cairo, although some additioncl equipment would be nz~dad
to meet the testing requiremecnts of the Project,

These orgonizations are further described bnlow.
IV.A,1.1, MOA/T

The HMinister of Agriculture and Irrigetion e~dminis-
trates oll octivities in the fields of water and egriculture.
Although MOA/I formerly was heoded by two ministers, it now
is administered by one individuol who is responsible to a
Council, which in turn reports cirectly to the Prime
Minister. Yorking tnrough o singlc minister having contral
of both woter ond agriculture would have definite benefits
for the Project. Orgonizotionally, the MOA/I has clear
lines of internol responsibility, Howaver, it is o very
lorge and complex duol Ministry with many - large semi-
autonomous agencies,

IRT AVAILABLE Sompy .



ORGANIZATIONAL CHART, MINISTRIES OF AGRICULTURE AND IRRIGATION
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A,l1,2, VDRI

VORI has a professional staff of 26 irrigation
enginerrs having M.S. and Ph,D. degrees. This Institke
hos the resccrch responsibility for water oistributios: and

rop water requirements. Five of the staff are women
engincers, It has strong leadership cnd direct lines of
Mdministration with MOA/I through the Director, VWRC, Its
headquarters is in Coiro ond has field offices throughout
the country. VRDI presently has seven discrete rescarch
projects underway. It possesses the professioncl, tech-
nical and equipment resources for the Project but will
need additional equipment and additional staff, Budgetary
figures are given in Section I11.B.2.

A,1.3., SVWRI

SWRI has a professionagl staif of 80 agronomists and
agricultural engineers holding M.S. and Ph.D, degrees.
Tho SWRI has research responsibility in soils, salinity,
and drainage. It also has strong leadership and direct
lines of communication with MOA/I through the Director,
ARC. It is quartered in the Giza Govec.rorate, near Cairo,
and has staff personnel at all Agriculture Research
Centers throughout the country., It is olso responsible
for the operntion of the Salinity Loboratory in Alexandria.
The Institute has over six active research activities in
progress at the present time, in addition to its on-going
soil anolysis service. The SWRI olso has the monpower and
institutional resources for the Project, but some odditional
equipment wili be needed.

A,1,4, Field Support

The Agriculture Experiment Stations aond Irrigation
Departments in the Menya, Kafr £1-Sheikh ond Giza Govern-
orutes will furnish space and logistical support for
experiments in the Abu Korkos ond Sakho Districts, The
IrrigationDepartment and the Soil and Vater Research
Institute, both located in Gizao, will give legistic
support for work in the Monsouria District., The Minister
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of Agriculturc and Irrigation hes assured that he will
allocate space in Ministry of Agriculture facilitiessat
Dokki, Gizo Governornte, for operating the Project.

The Gevarnorate Experiment Stations in Menya and
Kefr C1-Giheikh heve laboratories, offices and about 300
and 15,000 feddens of cgriculturol lands, respectively,
The laboratories at SY'RI will serve the {‘ansouria area.
Rest houszc providing lodging accominodations, are also
avoilable ¢t Menya and Kafr E1 Sheikh. Laboratory
facilities at thesc locations are good, but some soil
anulysis equipment will be needed.

2,1.,5, Ancillary orgonization

Ancillary institutional, technical laboratory and
adninistrative supoort for the projects will be furnished
by tha Irrigntion Departments and Agriculture Experiment
Stations in the llenya and Kafr El1 Sheikh Governorates
whzre project cctivities will be located, and by central
lnboratorics in Giza for the Mansouria District, SWRI
and "'DRI have personnel in both of these governorates.

In addition, other Research.Institutes in IRC and
ARC will furnish help as needed, In particular, the
Agricultural Economics, Field Crops, Drcinoge ond Hydrau-
lics Research Institutes will provide additional back=-
stopping as required.

A,2, AID Supporting Group
endoavor to
The AID/Cniro Mission will/provide some logistical
support, FPC and commissary privileges to the American
contractor. The logistical support will be on asavailable
and as-necded basis and will not require additional AID
Staff,

The 1ission Director will designate an AID project
officer for the project and this individual will serve
on the Project Review/Advisory Committee, as shown'in
the project organizational chart.
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B, Coantrrcted Taehnical Assistance
N1, Qualifving Cryanizationn

he Brejoct vill reoquire the servicss of a contreacting
Forannizwdticn vell-grounded in irrigation practiees and
ESroblcmh prevailing in arid envirormentz, Decause of tho
™imilarities of Savypt's agriculture with that of many areas
of the ‘“eestarn United States, and the bread and reputable
experienca of many of tho institutions of the \lest, gained
both at homc. and overseas, the technical requirements of
the Project could bast be filled by @ contracting
organization frem thisz sactor.




1V.C, Implomantation Plan
I1V.C.1. Gchedule of Project activities

The Project will b2 implemented in thr2e overlapging
comnonents. Tha schedule for the componcnts and stag
is given in Table £,1,1, The organization for adminig-
tratinn of tha Project is shown in Chart C,2, Componant
A will initiate the Projecct with rescorch study of on-
farm water managemant practices on representative outlets
within the Projcct area. The village soil testing
program vwould be concurrent with the outlet studies and
provide information on farmer practices as well as
as-ictance that is availeble to the farmer., The dota
from the outlet studias will be used to drvelop additional
desiqne of tho on-farm experiments in Component B, The
on-70ing ''DRI resesrch program will be evaluated and
modified to provide maximum date relating to on-farm water
management improvements for farmers.

Camponent B's on~farm experiments on water management
improvament practices will be initiated at the beqginning
of the proqgram, Cutlet changes, such as adjustments of
the amount and freguancy of irrigation, will be initioted
az soon as data are obtained which provide the basis for
chanqge., After testing verious practices in on-farm

xperiments, c package of practices will be offered as o
pilot program to villages an a lateral basis within the
project arca, The pilot program is .cxpected to be
initioted with new improvements on & sequence of villages
within the project orca during the latter half of the
project exccution, tlonitoring, eveluation ond project
revision will be a part of the pilot program. The end
product will be a developmental program for implemen-
tian in the projecct area as a differcnt project.

Component C is an integral part of the project to be
implemented with TDY assistancw from the home office.
Initiotion of measurements on the delivery system will
come early in the Project to provide data for.later
revision of the rotation system and for thc water
buiget studies, The voter budget and delivery
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system data will be used to select representative
outlets and will complement the program to provide
data for evaluation of the effect of oA-farm water
management improvements on drainage requirements.

The studies under Component C will continue
with TDY assistance throughout the project.

With the assistance of MOA/I scientists, three
project areas were selectad by the project feasibi-
lity team, The first project area will be at ,
Mansouria, with subsequent initiation o7 the program
at 6~month intervals at Sakha and Abu Korkas,
Egyptian personnel will participate in a training
program in an on-going projact area before initiae
ting a program in a new area,

The organizational and administration chart is
given in Chart C,2.1, The project personnel will
consist of a U,S, component with counterpart person=-
nel from the Government of Egypt, The Cairo office
personnel will direct the program as an interdisci-
plinary team, Egyptian interdisciplinary teams
will also be posted in each area to execute the day=-
to-day programs in the project area, An American
advisor is provided for each project area, but to
facilitate interdisciplinary effoirts, these may be
finally posted at Cairo, Otherwise, they are sched-
uled for arrival three months before the initiation
of each project area except Mansouria where he will
arrive with the team,

Project evoluations will be .conducted on the
basis of annual reports and annual reviews with a
comprehensive mid-project review of progress and
program direction scheduled near the time of ini-
tiation of the pilot program,

A final review will be conducted during the
last 9 months before the termination of the project,

N



IV.C.1,1, Milestones

There are three important milestones in the
implementation of this project, They are:

a. The development of a detailed work
plan by the end of the first 6 months,

b, The mid-project review at the end of
2% years when the adaptive research is
substantially completed and the Pilot
Project is being designed,

¢, Implementation of the pilot programs
at start of the third year,

IVv.C.2, Project organization and Manpower

The management of the Project will be organ=
ized as given in Chart C,2, The Project Director
will be a GOE Scientist with proven leadership,
The Technical Project Director will be a US
Scientist with proven leadership ability,
Preferably, both men will have a PhD degree in
one of the fields of agronomy, agricultural engi=-
neering, irrigation engineering, civil engineering
or economics,

The Project Director will report to a repre-
sentative of the GOE appointed by the Minister of
Agriculture/Irrigation, The Project Director
and Technical Project Director will be advised by
a committee which will include the Directors of
WDRI, SWRI, AERI and the Agriculture Officer of
AID/Cairo. The Minister of MOA/I may change the
designated GOE members of this advisory group and
the AID Mission Director may change the AID repre-
sentative,

The Directors will have one or two GOE admie-
nistrative assistants to take care of routine admi-
nistrative details of both the GOE and US staffs,
The Director and senior staff of agronomists, agrie
culture engineers, irrigation engineers, economist

£
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IV.C.2.1, Personnel requirements - US:

The on-farm water management research per-
sonnel will be senior professionals with extensive
experience in resecrch and irrigated agriculture,
and will operate as an interdisciplinary team
within the following disciplines:

Agricultural/Irrigation Engineering
Agronomy
Sociology/Extension

Economics

The manpower requirements are given in table
c.2.1, The team will be supported in the field
by an advisor located within each study area,
Home base support will be provided by:

1. Civil or Irrigation Engineering \TDY) assis-
tance for surface water and water vuality
measurements, studies of the canal delivery
systems and for systems analysis «f canal
deliveries, '

2., Assistance in agronomy (TDY) in planning
applied research projects, on=-farm soil
testing programs, improved farmer cultural
practices, on=farm test demonstrations,
data analysis and preparation of reports.

3., Drainage engineering (TDY) assistance for a
water budget of the project area and to
evaluate the effects of on-farm water
management practices on drainage require-
ments.

4, Additional TDY assistance will be provided
to assist the field party, -Government of
Egypt and the AID Mission on special prob-
lems that may arise, Examples include the
design and/or improvement of machinery or
equipment to solve specific project-oriented
problems, preparation of speciai reports for
the Mission or Government of Egypt on
related aspects of the program, assistance

of



TABLE - C.2,1, MANPOWER REQUIREMENTS -

- PROFESS ION

Cairo Office
and
Field Party

Team Proj. Director12

Agronomist

Agricultural Eng.

Sociologist
Extension

Economics

Home Office

Techn, Backstop

Field Party
Return

Secretarial

TOTAL

us
Man Months

1st Yr, 2nd Yr, 3rd Yr, 4th Yr. 5th Yr., TOTAL
12 12 12 12 60
21 24 24 24 24 517
24 36 36 36 36 168
12 12 - - - 24
- - 12 12 12 36
3 6 12 12 12 45
72 90 96 96 96 450
18 21 30 27 21 117
18 36 24 12 12 102
- - 12 30 24 66
18 18 18 18 18 90
36 54 54 60 54 258

‘5
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with developing new irrigation methods, such
as sprinkler or drip, and with special crops
or cropping practices, The home base support
in administration shall consist of one full
time technical director and secretarial assis-
tance to provide stateside logistic support,
such as acting as coordinator with AID/
Washington, ordering special field equipment
and literature resources, .and the mony other
tosks required to maintain the Egyptian prog-
ram, The other man months of home base sup-
port is to provide short-term home base back-
stop. They will help with the preparotion of
training moteriols and assist the field party
in conducting special training programs for
Egyptian counterparts in Egypt, the U.S. and
in third countrins. They would also conduct
special studies, analyze data, assist in
writing and publishing reports, etc., so that
the field party in Egypt can maximize their
efforts in the on-going field aspects of the
program,

Time will be provided during the later years
for field party members when they return to home
base for completion of reports under preparation,
including training moterials. Returning field
party members will alsc assume the role of techni-
cal backstops as much as possible. A portion of
the technicol backstop time will also be used to
assure proper orientation of the field party per-
sonnel who join the Project or replace initial
members,

Job descriptions for the fieid party person-
nel are as follows:

Project Leoder: Coordinate the components of
the program to insure interdisciplinary interaction
of the 1ield party in problem identification, solu-
tion and prograom defini.ion. Direct the members
of the field party in their role with the team.
Serve as principal contact anc¢ coordinotor with the
Government of Egypt and the AID Mission., Assist
in the program of field research of the team.



(44

Agricultural Engineer (Irrigation Engineer):
Assist in the problem identification phase by plan-
ning on-farm studies, including the data collection,
training of personnel, dato analysis and report pre-
paration, Based on the results of the .on=farm
studies, improvements in the delivery and applica-
tion systems with assistance from agronomy and eco=-
nomics will be planned and tested, He will inter-
act with other members of the team in their areas
and assist in planning an irrigation advisory
service to farmers,

Agronomist: Aczcept responsibility for tho one
farm studies of cropping practices that enhance or
restrict crop yields, Based on resulis of the sur=-
veys, develop cropping practices or services to the
farmer that will solve majocr problems and increase
yields, Plan en-farm and - search institute
experiments with assistance from engineering and
economics that will solve major problems or enhance
yields, -

Sociologist: Conduct on-farm surveys with the
assistance of agronomy, economics and engineering
to identify major physical, economic, social and
institutional constraints to improvedcrep production
and on=-farm water management.

Extension: Assist the other team members in
developing a practical program of on-farm water
management practices and delivering them to the
farmers, including the training of an effective
organization of water management advisors for on
the farm,

Economics: Assist the other members of the
team in developing and evaluating the components of
an on-farm management program for implementation as
a pilot progrom, and determine the costs and bene-
fits of the pilot program,

Project area advisors {3): Broadly trained
agricultural engineers or agronomists will serve as
advisors in each project area to ussist in the day-
to-day implementation of the program, Their back-
ground should provide a broad range of experience in
irrigated agriculture and research, '



IV.C.2,2, Personnel requireménts - GOE:
Cairo Main Cffice:

The Cairo moin office will consist of the
American and Egyptian interdisciplinary teams,
Work will be planned and progress reviewed on a
team basis. Training and general supervision of
the Project will be carried out from the Cairo
office with the field office personnel executing
day-to-day work programs in each project area,
The disciplines and organization of the Cairo
Staff are shwon in Chart C,2.

Full responsibility for the day=-to-day field
program will be carried out in the Mansouria Pro=-
ject by the Cairo office staff. Field office
staff will be given training during this period,

At least three months of training will be provided
the field office staff for a new area in an on-
going project area before initiation of activities
in a new area. Close field supervision will be
given project activities in a new area for a mini-
mum of three months after initiation of the Project,

GOE personnel will serve with U,S, personnel
in complementary roles as an interdisciplinary team
with program definition developed initially for
Mansour_ ia and then to the other project areas,
Program planning, monitoring, evaluation and report
preparation will be conducted at site and with
assistance from the main office.

Project Site Office:

At each site, day-to~-day and overall super~
vision by personnel holding M.S. degrees with the
following specialities:

1 Irrigation Engineer for evaluations,
land levelling, channel design ond
outlet modifications,

1 Irrigation Engineer for drainage and
ground water evoluations,

1 Agronomist for seasonal outlet
evaluations,
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1 Agricultural Engineer for on=farm
experiments,

1 Economist for cost and return data,

At each site data collection will be conducted
or supervised by technicians working daily in the
field, The activities are:

2 Five outlets/mon on a particular
laterol for woter

1  Surveying and preparation of maps
and construction.

1 Farm and field channel construction
and evaluation,

1 Land levelling,
1 Data analysis,

. [ ]
1 ‘Seasonal outlet studies for economic
and agronomic measurements.

1 Soil fertility analysis of villoge area,
1 On-farm experiments,

Manpower requirements per year are given in
Table C,2.2,

Iv.C.2,3, Training

Training is an essential element of the

- Project. The Egyptian engineer, agronomist and
economist are well trained at the technical or
academic levels, However, they have been out of
contact with Western Agriculture, lack knowledge

of Western systems of on-farm water management and
also lack modern managerial experience, Therefore,
several types of training will be designed to com-
plement strengths and to improve weaknesses,
Training programs will include a) in-service train-
ing in Egypt, b) short courses in both U.S. and
Egypt, and c¢) training tours to third countries,

2 14
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The in~service training will be given con~
tinuously while working on the project. Short
courses of one to four months usually will be
taught by home base or TOY staff will guidance
from the Project staff for Ccourse content,

These courses will be designed os o concentrated
study in technical specialities such as water
measurement, modern irrigation practices, crop
water requirements, land levelling, project

design, farm machinery, pumps, on-farm water
management, cross-institutional programming and
management, etc, The training tours to third
countries will be scheduled after the water-manage~
ment project is in progress to acquaint the parti-
cipants with successful projects in third countries,

Advanced degree training will not be part of
this program but worthy candidotes will be identi-
fied and will be encouraged to obtain advanced
degrees with the help of other sponsors,

Funds are provided in the budget for expenses
to cover approximately 120 months of training,

IV.C.2.4., Consultants

To obtain the services of experts not
available from either the contractor or the
Ministry of Agriculture/Irrigation, personnel funds
are provided in both GOE and US Budgets in Section
III,

These are to provide in-country or expatriate
experts who have special knowledge or skills on
particular problems or pPrograms such as: rural
problems in Egypt, sprinkler and drip irrigation,
to present special lectures or course materials in
an in~country short course, automative water con-
trol devices, Egyptian rural sociology, economic
analysis, public health, the role of Egyptian farm
women, etc, The funds will provide the Project
Leader extra flexibility in the design and conduct
of the research, and in-training programs.



IV.C.3, Supervision and monitoring

The GOE Project Director will have overall
supervision of the project. The Us Technical
Project Director will advise the @OE Project
Director and o0ll staff on technical matiers, will
supervise all US personnel, and control the
expenditure of all US contract funds,

The Project Leader and Technical Project
Leader will prepare periodic program reports to
be sent to the Minister MOA/I, or his designated
representative, to the Director of ARC and IRC,
the Director of LWRI ond WDRI and to AID/Cairo
Mission Director, Other reports and their
timing are described in other sections,

Auditable reports on all expenditures will
be prepared and distributed as generally required
by standard procedures of the GOE and USG,

IV.C.4. Procurement of Equipment and Supplies

The procurement of all equipment and SUp=-
plies will follow standard procedures of the
respective Governments,

Equipment purchased from the U.S. will be
ordered through the American Embassy on a duty-
free basis,

Iv.C.5, Disbursement Procedures

The Project Director will be provided with a
cash account by which it will be possible to draw
funds for day~to-day expenses, such as per diem,
gasoline, and servicing of equipment, without
having to obtain repeated higher government
approval, Such funds will be allocoted annually,
or by other regular accounting period, Disburse=-
ment of these and other project funds will be sub-
Ject to the standard auditing procedures of both
Governments,

-/



IV.D. Evaluation of Project

The final output of this project is an on=-
farm water management program, tested and verified
as pilot programs, for elimination of the major
constraints to increased food produc tion in Egypt.
Trained Egyptians operating the program will also
be an output. To ensure expediticus progress
toward this goal, annual reviews of project
progress will be made from reports prepared and
submitted by the contractcr, as well as an annual
review by AID and GOE either at homebase or in
Egypt. In addition the Project Technical Director
sholl submit periodic memoranda of progress and
major problems to appropriate U,S. authorities for
information and resolution of any major problems,
An additional in-~depth review shall be made at
approximately the midpoint of the Project, or
prior to the time of initiations of the first
Pilot Program, This review is for the purpose of
evaluating the on-farm water management program
for completeness and to make recommendations for
future emphasis in the program. Accomplishment
of the objectives will be judged on the basis of
data supplied from test farms, farmer interviews
and GOE agency persannel,

IV,E, Conditions and Covenants

See Grant Authorization.





