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ACTION MEMORANDUM FOR THE ADMINISTRATOR JUN 27976
 

THRU: ES /a/ Alexander Shak w 

THRU: AA/PPC, Philip Birnbaum 

,ROM: AA/NE,. ert H. Nooter 78/ R. H. Nod 

SUBJECT: Water Use and Management (0017), Egypt 

Problem: The Egyptian Mission h u mitted the attached grant funded project
for assi Din anagement.ce irri 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
 
,8 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 is quite good relative to
 
most poor nations. But because perennial irrigation is now possible, as con­
trasted to the pre-high dam intermittcnt irrigation, new sets of problems (sa­
linization and water logging) have emerged and the system has not yet reached
 
its potential. 
In fact, tile and open drainage corrective measures are neces­
sary to maintain land productivity. The drainage problems 
are being 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 pistnce In 1974 a sirie of studies have verified 
the need for this project. First the-, was the L. Ayres, A. Bishop and G. Core3 
reconnaissance team study in December, 1974 which identified general problem 
areas; second, the U. S. D. A. Soil 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 first
 
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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some 825 employee months of services of U. S. person-
The project will supply 

nel, and contribute over $1 million worth of commodities and training for 

the
 

We feel the program is adequately funded
Egyptian water managenent program. 

an allowance for both inflation and contingencies.
because the budget provides 


Because we exceeded the amounts listed in the Congressional Presentation 
for
 

It hac been pre-
FY 76 there is a need for a Congressional Notification. 


pared and processed separately from this project approval request and 
forwarded
 

o Congress on June 11, 197b.
 

on the Egyptian economy generally, the
In addition to its promised effect 

are small,
project is "new directional" in that virtually all farms in Egypt 


as well as irrigated, but because of their small scale of operation the farm­

ers are also among the poor of Egyptian society.
 

Recomendatioh: That you approve this project by signing below and that you
 

also approve the attacheA Grant Authorization (Tab A).
 

LSDP
 
Approved: --- '.
 

Disapproved:__
 

Date: JUN 2 5 1976 

Attachments:
 
1. Grant Authorization (Tab A)
 

2. Project Paper (Tab B)
 

Clearances:
 
NE/DP:BLangmaid (draft)
 

L 1 NE/ME:NSweet JRoberts (draft)
 

NE/CD:STaubenblatt (draft)
 

NE/TECH:DSteinberg (draft)
 
GC/NE:WClark__
 
PPC/RC:ML-Heyl (draft)
 
PPC/DPRE :AHandly_
 
PPC/LFRE"F:2Shrlon (draft) 
SER/ENGR:LMastrofifni (phone)
 

TA/AGR:GCorey (draft)
 

GC:CLGladson
 

NE/TECH/AGR:RMorrow
 



GPANT AUTHORIZATION 

Egypt: 	 Water Use and Management Grant
 

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

Pursuant to the 	authority vested inme as Adninistrator, Agency

for International Development ("A.I.D.") hy the Foreign Assistance 
Act of 1961, as 	anended, (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), Section 532 of the Act, to the Government of the
 
Arab Republic of Egypt (the "Grantee"), of not to exceed One
 
Million Five Hundred Thousand United States dollars ($I,500,000)
 
to assist in financing certain foreign exchange costs of goods
 
and services for an irrigation water use and managenent project

(the "Project") 	 to develop and demon. trate replicable, improved 
irrigation water ianagenent and associated practices to increase
 
agricultural production, and to increase institutional capacity
 
to develop and sustain an inproved on-farm water management
 
program throughout the Ifile River Valley and Delta. 

I hereby authorize incrementn! 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.I.D. under the Grant
 
shall have their source and origin in the United States.
 

(b) Prior to any disbursement under the Grant, Grantee; 
shall furnish in form and substance satisfactory
 
to A.I.D., evidence of budgetary allocation of
 
Grantee's contribution to the Project for its first
 
fiscal year.
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(c) Prior to any disburse~ant inder the Grant, Grantee
 
shall furnish inform and substance satisfactory to
 
A.I.D., a time-phased irplementatlon plan for carrying
 
out the Project.
 

(d) Prior to any disbursement under the Grant to finance
 
consultant services, Grantee shall furnish inform
 
and substance satisfactory to A.I.D. the name(s) of
 
the consultant organization(s) to be contracted with
 
and draft contract(s) for the consultant(s)' services.
 

(e) 	Prior to any disbursement under the Grant to finance
 
on-farm pilot prograns, the Grantee shall furnish 
in for. and substance satisfactory to A.I.D. a 
description of the pilot programs proposed to be
 
undertaken.
 

(f) 	 The Grant shall be subject to such other terns and 
conditions as A.I.D. rqay deem advisable. 

I'A/ 	Dani j Parker 

.aniel Parker 

JUN 	25 1976 
Date 

Clearance
 
NE/TECH: DSteinbe4 
NE/CD:THLustig _
 
NE/ME: NSweet _--6
 
NE/DP :BLangmil
 
FM!FCD:J IcColl
 
GC/NE: R. eighan
 
AA/NE: RIHNooter _.
 

GC:CLGladson
 
AA/PPC: PBirnbaum
 

GC/tIE:WClark:jab:6/18/76 
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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*
 
for 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 efficiencies2 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 tha years to come". 
Successful adoption of on-farm water management has significantly 
increased production in other parts of the.world. Average agri­
culture production in Egypt, although good, is 5e/o 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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II. Project Bcckground and Detailed Description
 

II.A. Background
 

II.A.l. 	 Considerations of A Water Manngement
 
Project.
 

Cropping practices followed in the-Nile iiver Basin for 
many centurie. have made this one of the most productive

agricultural areas in the world. Recently, however, 
average agricultural productionhas reached a ploteau in 
certain major crops. (See Table , page .), In somc
 
areas, waterlogging and higher salinity levels are 
increasing
 
and production has decreased.
 

The %-terlogging and salinity hove mainly been the
 
results of changes in irrigation practices made possible by
 
construction of'barrages and dams for regulating the river's
 
flow. In modern times, the first of these regulatory devices
 
constructed wvas the Delta Barrage north of Cairo in 1860
 
The latest has 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 a system ot basin 
irrigation to perennial irrigation. Historically, Egyptians 
had used the system of basins to hold water on the land for 
a period of 30 to 60 days following the annual floods to 
increase the residual moisture in the soil. The basins were 
filled durin6 the high water period of August, September and 
October, 	 following which the fields w.,ere draine!d plantedr-and 
to crops. After these were harvested the following spring, 
the fields lay idle throughout the summer months until the 
proce s was repeated again at the next flood season. 

With the benefits*made possible by regulating the river's
 
flow, Egyptians began to practice year-round, or perennial,
 
irrigation in the conventional manner. This has led to a
 
cropping intensity in the entire Nile Valley of 190% at the
 
present time (1975). Increased availability of water has
 
resulted not only in the land being used year-round, but
 
also in significant increases in the growing of high­
water-requirement crops, notably sugarcane ond rice.
 
Increased availability of water has thus resulted in 
use
 



of greater amounts of water, and unfortunatnly, the rising

of water tables and consequent salinity buildup in the
 
soils. 
The farmer adds whn't many t'elieve to bwxcessive - _. 
amounts of water to leach these salts. 

The.Government of Egypt recognized early 
 in­
creased quantities of available irrigation water would
 
-equire provision of more extensive drainage facilities
 
than-had been nieeded previously, and undertok o program
f' e construction of drains to coinride with dHlivrories
 
expected to commence in 1967 from the A-%.,'on Hinh Dam.
 
Notional priorities were altered, howejver, ,,hen the
 
country went under strict mobilizotion condit'ions s a
 
result of the 1967 war, with the 
result that further
 
construc-tion of noeded drains 
was postponed. The tile
 
drainage program at present consists of 950,000 feddans
 
in the Delta and 300,000 feddans in Upper Egypt ,hich
 
was approved by IBRD in 
1973 for 62 million U.S. Dollars
 
foreign exchange. Another program now under study
 
consists of 1,000,000 feddans for the DFlta, 
 ,hile a
 
Program under negotiation betwon Egypt onrl IFrMD/,AID

for 350,000 feddons for Upper Egynt ".'.u]d hiv- an
 
estimated foreign exchange cost 
of 61 millinn U.S:Dollors.
 
At the present rate of construction, tile drninge' for all
 
of Egypt will be completed by 1995, but the GO'- is
 
considering on accelerated program which would complete

all installations by 1985. In addition to the tile drain

project, the GOS hcs indeperdently undertnk,.n other soil 
amelioration projects, particularly constructing ot-n 
drains and subsoiling in the Delta. All rf thesermesures 
are havingi positive effects and ,irn being pursuzed as vigo­
rously as possible .,ithin prevailing conntrnints.
 

A number of recent studies, ho,,:nv-r, hevi f.-)cu:red on ­
causative fnctnrs, that hav necs.it-ted thoe mesura- . :­
being token to ornliorut? the conrequence rr.,sulting from
increased use of irrigrtion .,ter. visit . rf r: U.'. ,.tr 

management teem of Eriypt (Core., inh nnr A ,'r, 197f4) 
concluded that "... emphasis needs to be placed on rnonnge­
ment of the water an it is heing applied l1c the crop- toreduce the ornount of wrtor w-hich neco(,-r. mut h . 

removed by the drc'incige ny.ster,. .n on-joinq 1)rojrrirn of 
assisting f.,rrners, ,,ith. this im ortnnt .. c: ".h ,,c! be 
seriously conlradord." 
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The rcc'.,,t l- .yptin Arric ji,1;urr] .r " "'rbased on fnv1 tjq-to, - con1cjct : b, ,- . 
in SeOtemhrOctobl3r, 1975, p-c.,d hifl rrthe noceasi-ty for steps Ibeing teon to imro, ._form irrigntiorn practice-. . member of th-_t-3t
Dr. J. Corl L.- -, in n nsoprrnitc rrrnrt 

n,
 
nt-ted "... ther -' are some irrigrition prnetjcn '"hich minht 
 r.-fifi 
 ;-"
r-nd hn- .4vh-;
heh t effect of 
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Impotus for 
:1 pot .ntii . proje'ct . -- i",th rdraft PID h ini preprired ..... t
by ,in ; .lncring ,visit to Cv-iro i: Decenber, 1?75. Th-- prr.vicI thebasis for reyi :'"ng the concept of r,project 1
 
AID/Cniro r'nd 

t...
 
Vhe r4inifstrie-. .)f ,'-ricultur

Irrigation, ond ultimnote 
- :nd 

pozitiv. indicntions that
considerartion of the project 
 as 
n-)t only - r-hil­ccrried .ufficientbut priority to j,.t.if-. c'fforts to
have it includrel 
 in the FY 97) Prorrmi. 

On the bosis. of continiing .,rorl-,nq ,---ons. %,-,ith
Min,,g cand f linIrrigqtion oficio2 , th- RID5 und rentrevisions more cormpletery dli;.n-tin- c sce-.- of '.nr­that might be pursued by ci project desir,in tudy. terim.These were forv'-wrded by cable (Cniro 1092) on Jnuriry
28, 1976, which also suggested the teaam should be
able to proceed directly to prepcrntion of 
o fin-il PrIby the end of April, with fini). ripproval ond neocti.ition

of this Project Arjreemnnt by errly Jun-.
 

The NE Project Advisory Comitte. met on Fehrunry20, 1976, to review documentotion for the Projcct, endreaffirmed the need to move ahead rapidly %'ithfurthor
efforts to develop the Project. The ComnmiCteo
identified key problems needing further devclopme.nt for
the project team's assessment, and these were subse­quently refined and developed into a detailed scope

work in succeeding cable exchanges. 

of
 

Based on these exchanges appraising and offirming

the need for undertdking a study to determine the
.feasibility of 
an on-form water management and deliveryproject in Eypt as expeditiously as posnibln, rind iffound -f-ensible, todev6lopnn 
appropriate projectdetign, an AID-finranced study teonm was recruited ,and
fielded in Egypt on 
March 28, 1976.
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II.A.2. Other Donos
 

A salinity control study supported jointly by UNDP
 
and FAO currently is underway in the area of "new lands"
 
recently-having been brought into development west of
 
the Delta. The scope of this project being proposed for
 
A.I.D. support lies only in the areas of the "old lnnds",
 
the 5.7. million feddans that have been traditionally
 
formed under irrigation situated in the Delta, Central
 
and Upper Egypt, and 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 practices in connection with a drainage study
 
which is also being evaluated for its feasibility. This
 
would be a research project and relate directly to
 
drainage requirements, e.g. determining the best means of
 
installing drain tiles, relative efficacy of asbestos­
cement 
vs. PVC tile, and the best manner of preparing the
 
gravel bed for tile drains.
 

The Ford Foundation has prepared and presented to the
 
Ministry of Agriculture a proposal for a Comparative

Irrigation Systems Study. This would be intended primarily
 
to study the efficacy of Sprinkler ond drip irrigation
 
methods vs. basin or channel techniques on production of
 
high-value horticultural crops in "new lands" areas. Thus,
 
as in the case of the UNDP/FAO Project mentioned above,
 
this project would be outside the scope of the A.I.D.­
sup.ported Project. Other water-related 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), and 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 installation
 
of tile drains previously mentioneJ, no other projects
 
comparable to the one being proposed in this design paper
 
are being carried out or known to be under cdrsideration
 
from other donors.
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II.A.3. Grantee's Request for Assistnnce
 

The Governme.nt 
of Egypt's request for assistonce
 
(Annex A) to develop ond implement n project intended to
 
improve on-form water maragement is entirely consistent
 
with the proposols present in this r'rojnct Piprr. 

~S A AILAL
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0. Project D-Iscription
 

B.I. Logical Framework
 

This-project is"designed to 
contribute cf'IYcal
 
technological information to 
the agricultural .actor of
 
Egypt and hence provide an 
input wrhich will increase the

productivity of the sector. 
The project h-'s, ,:h-it may

be termed; t'%.,o 
 major "intorn'l" objectives; 1) the
gencration ef practicnl information on the proper u7,n

f irrigotinn v'oter and manngement of irrigntion systems,
and 2) the strengthening of inntitiations vwhich 
deal with
 
water management research and extension of 
findings to
 
farmers. The"external" objective of.the project is 
to
 
carry -.ut pilot area operations. 
 This will be donn.ew.ith
 
farmers and irriqation system managers. 
 It 	w'ill demon­
strate to 
both how to best use the water r.s-urc- to
 
increase farm production, hence, the project purpose ns
 
shown in the log frame.
 

The project outputs will be achieved through a 
series of phosed actions which cumulatively load to the
achievement of the purpose. These ac'tion elen:ents are: 

1. 	a) Initiation of applied research on 
questions
of (a) quantity and timeliness of irrigation 
water application; (b) quantity of water 
entering and leaving the district system;

(c) influence of the levelness of fields on 
yields; and 
(d) agronomic practices vis 
irri­
gation efficiencies.
 

b) Carrying out 
of farmnr surveys to oscert-in
 
information which will help specify addition.l
 
research areas and to provide better under­
standing of the farming and 
irrigation systemsr.
 

2. 	Performance and analysis of the applied research
 
program and design of the pilot program.
 

3. 	 Carrying out of the pilot program. 
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II.3.2. Cn-Farm Water Management Research Program
 

II.B.2.1. Program Approach
 

The focus of the program is on the identification
 
-f problem and the testing of solutions with the
 
former on the farm. -The research is conducted by an
 
interdisciplinciry team of U.S. and Egyptian engineers
 
and scientists to develop and test a package of
 
technologies which solve the priority problems of
 
on-form vater management.
 

II.B.2.2. Summary of Program 

There are three basic components in the On-Farm
 
Vntcr r-Innenoment Rnsearch Project. In Component A 
(B.3.2), the present on-form water management practices 
will be researched to identify the primary constraints 
to increased production and efficient use of water. 
Outlet studies for a season or a year on representative 
lat:rnl., and a physical and socio-economic survey of 
formc will form the basis for problem identification. 

Crmponent 0 (B.3.3) will initiate vilgne programs 
of raoilJ tenting for fertilizer recommendations and
 
improvod irrigation practices in thr; early months of
 
the Project on fcarmer's fields. As odditiona. problems 
ore identified from Cnmponent A, additional testing of 
solutions will b, a-.-ttermpted in continuinq experiments 
during the Prcj6!ct. Problems requiring further 
rese'rch will be given to the Research Institutes to 
define solutions as part of their on-going programs.
 
In the thirc' yeir of the Project, pilot programs 
consisting of solutions to the priority problems will 
be developed nnd tested on selected 'villages within 
the project oreas. The pilot progrcnmi will be 
evaluiteri (ind revised during the remainder of the 
Project uod results provided to the Government of 
Tgypt for .mpil,!emewrntction :r, a devlopmont progrhom 
\.ithin the project arer. 



r*1enurement of quantities, qualities and rates of
 
water delivered in the project areas and study late~s,
 
in the drainage outflow, and the ground water (sham
 
rind deo-p) system will also be measured as part of ."
 
Component C. Results will be used to evaluate the
 
-fdelivery system for improvement, change of the rotation
 
syst'em for more efficient on-farm,w.ater management,
 
development of a water budget for the project area and
 
evaluntion of -the effects of on-farm wate.r management
 
practices on drainage requirements.
 

The above programs will be initinted in three
 
different project areas at phased 6-month intervals,
 
beginning in the rlansouria Irrigotion District.
 

II.B.3. Detailed Description
 

II.B.3.1. Introduction
 

The three basic components of the On-Farm Water
 
Hanagermrent Peseoarch Project are described below. As
 
no. and improved technologies that appear adaptable
 
to the Eigyptian former surface from project and
 
asnocinted activities, an integrated pilot program will
 
be developed that will include a study of economic
 
benefits. 2esults of the integrated program will
 
provide solutions to on-form water management problems,
 
and be the bnsis for a continuinq progrnm of replication
 
in or proprinte areas. An expansion of this section is
 

given in th- Technic-i) Report, Ann,. D3.
 

II .!.3.2. (rI-Frxm Surveys - Component A 

Th- i.ntrerdisc.plin-iry teari wili. plan to conduct the 
field nurvrs as on integrated program. The field 
surveys -.. divided two phnsen. The first phase,:il. be into 
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the preliminary field survey, will consist of tabulation
 
of existing data and information about the project qa.
 
The second phase will consist of detailed field sur
 
combined with seasOnol or annual studies of selecte,(o
 
ru tlets.
 

K.B.3.Zl. Preliminary Field Survey 

A preliminary survey will be conducted in the field
 
to gain an understanding of how the irrigation delivery
 
system operates and how it governs the use of water by
 
the former. The survey will also include an elucidation
 
of agronomic and other farm management practices.
 
Preliminary 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 mnde at Monsouria during the first 6 to 8 weeks
 
of the project, and at succeeding six-month intervals
 
nt Sokha end Abu Korkas.
 

II.B.3.2.2. Detailed Field Survey
 

The detailed field survey will be conducted in all
 
three 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 increased production and the efficient use
 
of water.
 

The form survey will consist of a questionnaire and
 
the measurements of physical factors. The questionnaire
 
will be used to collect four types of data: i) general
 
information on farm operations, inputs, yields, personal
 
information, etc; 2) organizational factors such as
 
amount and frequency of water rotations, water costs,
 
relationship to government institutions; 3) farmers'
 
perceptions of problems; and 4) farmers management and
 
decision making awareness. The physical measurements
 
4-!ill 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 cropGjing
 
patterns, woter chanrels, field branches, etc.
 

li.B.3.2 3. Seasonal Wntercourse Evaluation
 

A watorcourse survey will be carried out to determine
 
former practices during a complete.year so that water
 
management. can 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).
 

II.B.3.2.4. Fertility of Village Soils
 

A village soil testing program will be initiated
 
duri ng the first six weeks of the Project. Approximately
 
250 field! will be selected from a village in each
 
District. The surface soil will be sampled and analyzed
 
in the Soil Testing Laboratory for available nitrogen,
 
phosphorus and potassium by analytical procedures developed
 
for Egyptian soils. The results wil). 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 nocond phase of the soil testing prograq, the
 
cultivated and subsurface soil layers will be sampled for
 
all cropped fields in the seasonal studies (B.3.2.3).
 



The samples will be used for fertility and salinity

analyses. The results will 
assist in determining fei­
lizer practices for the optimal management study (B.W3)
 

B.3.2.5. Physical Analysis of Soils
 

Certain soil physical properties may necd to be
 
determined in 
areas whore 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 soil 
for deleteri­
ous factors such as 
poor soil structure, the presence of a

soil 
pan caused by cultural operations, c:,emical deposition
 
or cementation, 
or by the presence of 
a high water table.

Other physical properties such as bulk density, texture,
 
as well as field capacity and wilting point moisture
 
contents will 
also be measured on selected fields.
 

II.B.3.2.6. Determination of Agronomic Practices
 

An intensive survey and analysis of current 
former
 
practices is needed to determine possible agronomic

constraints in the effective use.of irrigation water on

the form. The some outlet areas will be used for study

as for 
the seosoncl watercourse evaluation. 
The study

will include an assessment of all agronomic practices that
 
effect the efficient use of irrigation water by the small

Egyptian farmer. 
 The results will be used 
to identify

agronomic factors for study in 
the optimal systems
 
experiment (6.3.3.3).
 

1I.B.3.3. On-Form Testing 
- Component B
 

A preliminary analysis of 
the operation of the 
on­
form water management system is given in the Feasibility

Report (Annex Dl). 
 From this analysis a tentative program
 
of testing of solutions to 
the problems identified is
suggested. 
Revision of the problems defined and solutions
 
proposed should be mcde after the results 
of problem

identification studies have bon completed. 
As results
 
become available, some problems may be 
so obvious that
 
.practical solutions will 
be-attempted early in the on­
form studies.
 



II.B.3.3.1. Delivery System Improvernent
 

Since studics by the Irrigation Hlinistry. indico
ht in m-'ny in.tances the rotrntion sy.t!.m of deliveM 
'tr does not result in optimum use to me.'t crop wamt 
qtmrem-nt", on-formrXerim:nts with a deriond system of
 

.'tr rlklivery .;i1.! bo -nitirted. The ndvrntages and
 
di ridvrintn.s k.'ill be evolurite.d with enri-hnsis 
 on on-farm 
%iter use officiencies and the effects on crop yields.

Another policy of the Irrigation Ministry his been to
 
deliver %water to the former below the 
lnd surface.
 
SitLd.~- h, ,u!dhe conducted to deliver water, possibly
 
on d:rnnd, at elevations for gravity flow and cit 
a rate
 
th.,t is efiicient for both delivery and field application
of ,,ntrr. IPhdesion Of .,ould beoutlets a major component

of this pror,'.. The \,citer delivery -ystem should alsoIl-.c
evr lu,:t d. 

II.13.3.3.2. ,.pplic7tion Systen Improvement 

A ravin'.' of the present system of applyinq water to
 
fields (,:nex Dl) r-tuggests that current application

efficiencies 1',qy bi !ov.. Studios shotuld be initiated
 
..'hich ,'i1 devlop M- OoptiiTqum combination of flowy rate,

furro;. lenth 
 or border length and w.idth, infiltration 
rote of the soil, s.urface slope, and precision of level­
nes, vhich results in the most efficient application of 
\..otter. Other studies will be initiated to develop simple
 
criteria to improve the effectiveness in npplicntion of
 
,.',(ter \,ith eisting systenms. In conjunction with these

studies would bo resecrch to deterinino the exact amount
 
of '.'c;tor required to repl:nish the soil vciter deficit
 
cnd to control soil slinity and waterlogging.
 

II.D.3.3.3. O-timnl llnnngomont Systems
 

.-.

on-form rvun.igemnent of w;oter ore identified. (B.3. .6),
 

,A.fter the rjor agronomic constraints to improve
 

optirmn-1 r.e-,naement syste-s \.'ill be designed and research 
w-ill be sonducted on the farm to determine the feasibility
for adoption by the f-,rmer. Hnnagement factors will 
include field cultural practices, fertilizer application,

1pest control and irrigation-methods. Acceptability of
 
the proposed ?ractices by the farmer will have high
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priority in the identification of improved practices for
 
geiiercl recomnendations. This research will be init ld
 
krinc the 
first year of the Project.
 

.G.3.3.4. '.alinity Balance Experiments
 

f7 poriments will be initiated during the second
 
project yer in the l(ofr 
 El Sheikh District to determine
 
the influence of 	water quality, water mrnnagement 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
 
recomrmending optimal mnnagement in areas where both soils
 
nnd ground water 	are saline.
 

II.B.3.3.5. 	Fertility Experiments and Soil Test
 
Correlations
 

With 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 applied fertilizer for selected cropping
 
patterns and nitrogen fertilizer systems will be studied.
 
The results wili have direct application to the evaluation
 
of efficient methods of farm irrigation.
 

II.B.3.3.6. Experiment Station Research
 

Most of the basic data required to outline on-farm
 
adaptive research appears to be available for Egyptian
 
conditions. 
Where 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
 
tigh priority areas.
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II.B.3.3.7 The Pilot Program
 

At the end of the initial program of solutionsyo
 
the major problems, a number of high benefit technologies
 
'Vill.be defined. With those technologies identified, an
 
integrated 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 rate 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 prograrn on a project or countr, 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.
 

II.B.3.4. Water Irrigation District Delivery and Drain­
age - Component C.
 

In each of the three 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 measurem'ents 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 quality of the shallow and deep ground
 
water tables will also be determined at 30 or 40 selected
 
points in each district.
 

These data \,.il provide the information needed to
 
calculate a budget fur the hydraulic system, and will be
 
used to determine delivery efficiency of the canal
 
system, water stored in the canql system at any time,
 
the contribution of the main canals and distributdries
 
to the drainage problem, and will supply information
 
needed to design possible -changes in water rotation
 
systems.
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Component C wrill 
be implemented in the Mansourhk
District as 
soon as 
the project begins, and in the
.S lkha 
and Abu Korkas Districts in successive six­
-month intervals,
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III. PROJECT ANALYSES
 

The four types of analyses (technical, financW,

social and cconcrnic) presented in this section are
 
corriod out at 
two levels. One concerns the research
 
program itself and the other anticipates the eventual
 
results to the economy at large. This approach is in
 
responso to the lack of specificity in portions of the
 
resenrch 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
contly to Egyptian agriculture and ultimately to the
 
whole of society.
 

III.A. Technical Analysis
 

The 	following factors were 
taken into consideration
 
in preparing the technical aspects of the project:
 
program strategy, appropriateness of design and timing,

selection of GOE organizations as executors of the pro­
ject, possibilities for replication o.f 
results,
 
environmental 
issues, basis 'frcost estimates and
 
policy issues.
 

III.A.l. 
 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
 
mbnagement program based on available
 
Egyptian research.
 

3) 	 Reduce drainage problem and over use of
 
irrigation water by reducing flows from
 
High Pswcn Dam.
 

4) 	 Research on water use coupled with on-farm
 
demonstration and pilot program.
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The an-:1yis v.,rnnlhnrd on the judgrment of team members
 

tt_],s of the information vc ilable arce givenAn
 
the F,-n-ihi)ity Report in Annex' D.l.
 

..] D;1 noth'.nq 7trntecI
 

.Thi rippronch do.r, riot provideo r,solution to the 
h.-jzor ,-rhh.-wh-% idcntified in the Fesibility Ieport. 
These problens are an agricUltural i)rduction that 
ai.thnu,1h rood is 50"'. less than potential, oaterlogging 
cind nlinity that is reducing yields in many areas, and 
iaoffici,,ent use of writer resulting in severe drainage 
i;rob.lelwi, requiring hundreds of millions of dollars to 

Pr'9i.,,- -ry npprnisals of the system for delivering 
.-'t~r s, e-t .limiteC Idn..,edge of the actuLr. quantity 
do! iv-rci nxints. The c'.lcu-].tions of the actual 
quantitir rupplied to farmers do not consider the amount 
of ,..otor iv'ed by crops from c high icter table, which is 
oxpoctcd to he .ignificont. Farmers use extra water from 
unuthcriz- d utlets, out!side of authorized t'urns and 
.fro -irin. The nolution of these problems is imperative 
to increr .e yields, incrose cropping intensity, decrease 
\.,ntrlog,.qinr, ond rvlinity, nnd release ,ater for other 
uses, .includinn (n( -xpansion to nev, lands. The GOE has 
cn evpnnding popul,.tion v'.hich must be fed from limited 
land r:sostrces hut presently abundant water supplies. 

III ... .2. rxImndi-ito Imrpleentntion 

A nur,., )r cIf irnproved on-farm witer anogement 
technologies are known that are not presently being 
practiced in Egypt (S.. Annex D.3), AIn on-form water 
management program has been identified for Pakistan and 
is explained in detail in the references cited in
 
Annex Q.1, section 1. These practices, with variation.,
 
are folo,,;ed in other countries Such as the U.S. and 
Turkey. Fr'perience in the devolbpment of the on-farm 
water mnagerent program for Pakistnn suggests that these 
practices w'ill need significant adaptation for widespread 
adoption in Egypt. Also, present knowledge of the system 
-does not permit nn identificntion of the high priority 
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problems for which those knov.n technolocijrdju
 
provide solutions.
 

There are essential differences in th 'oiriculture,
 
cultural, on-form irrigation methods rnd H /I.-wnter
 
delivery policies that indicate odaptiv- re-secvrch is
 
ineedod. Similr differences eint for th- U.S,. 7nd
 
irrigtion practices in other countries,.
 

For example, one component of the on-form -.ater 
management reseorch program in Pnl<istan is research 
on developing methods for uning furrow irrigotion. 
Little furro%-, irrigation in practiced in Palistan. In 
Egypt, fl study of the offectivenos of prescent furrow 
irrigation methods must he completed before knev.ing if 
improvements ore needed or to be ohle to suggest vwhrt 
improvements are needed. 

There is a serious lock of information of all
 
aspects of Egyptian irrigation. Some %iero mentioned
 
in the previous section. Others are: How much vwoter
 
does the former actually apply to his fields in any
 
one irrigation ? How much water is lont in the field
 
ditch, canals and drains ? How does the former
 
irrigate ? Is the land in border irrigation precisely
 
level ?. V.hat are his til'.age, fertilizer, cropping
 
practices, etc. ? What is the quality of wnter in the
 
drains ?
 

Without adoptive research and'the development of
 
a successful pilot program which depends on adequate
 
measurement of current practice, immedirte implementa­
tion is a high risk strategy. The potential for
 
introducing counterproductive practices,,alienetinq
 
the former and even disrupting the economy is too great.
 
The GOE is very careful to field test new seeds,
 
fertilizer or changes in practices. This careful,
 
strategy has paid off in gaining the confidence of
 
farmers who, oJthough considorvative, will adopt new
 
seeds and use recommended fertilizers.
 



Of course, to the extent known, profitable tech­nologies should be extended without delay 
.The­first, and continuous, phases of the proj 
, ill
seek out such technologies through 1) the 
 rch
of the literature, 2) contacts with farmers, and
3) from external 
sources.
 
III.A.1.3. 
Reduce the amount of woter 
in the system
 

The Mlinistry of Irrigation experimonted in this
program lnt year and reduced the amount of vaitor
released based on 
the calculated writer requirements
by six per.cent. 
 All releases of water
reduced by an %ere first
average percentage. 
 This resulted in
excessive former complaints. Another policy was
initiated where the amount of water, ar 
computed by
crop requirements, was 
reduced relative"y more durin
periods of 16. 
 demond than during periods of high water
demand. 
 The result \,:oan 
 the some savinqr cited above
but with fewer former complaints.
 

The problem with the above strnteny is
knowledge is that
lacking, as 
described in the Foasibility
Report, about how much water is ne-ded and how much is
actually delivered. 
A delivery system of rotations and
a ne-d to maintain a minimum wter elevation in the
canal means that 
a considerable quantity of water is
stored in the system or 
is passing through the system
in order to supply w ter to 
the farmer. "'!.hen the 
amount
delivered is reduced by a given amount, this reduction
comes completely -from the quantity that the farmer uses.
For example, if the losses, storage and flow-through
percentage equals 50 percent, then the quantity delivered
to the former is 50 percent. 
 if the system delivcria,
ore reduced by I0.percent, the quantity delivered to the
farmer is reduced by 20 percent.

curtailment, the system will fail. 

At some percent of
 
There wil' 
not he
enough water available to supply the 
farmer.
strategy is The
obviously dangerous to 
the production of
food and the farmers' well-being.
 

If carried out, 
the on-farm water monagemcnt
program suggested in this report, would provide informa­tion on.the water delivery system. 
This information,
coupled with data on farm practices, would provide the
type of information needed to develop c stralpqy for
limiting releases from High Aswan Dam.
 



III.A.1.4 Pesearch on-farm v.,otnr r ana-'rr­ l
 

Thin is the program of action for this._roject. 
The existing data and knowledge on w.,nter use, wat.r 
requirements by crops and on-farm \:ater managenent,
 
plus thhe collection and anol, sis of nn\e, datn on 
present-day on-farm irrinotion and agricultural
 
practices will. be used to develolp and tert an on-far
 
water mannnment pilot program by working with the
 
small farmer.
 

III.A.2. Appropriateness of Design
 

reovievw of various reports and cliscsrions with 
a variety of persons in Egypt nuqgesnt the absence of 
extensive nnd reliablo information ghou1 ,woter budgets 
for the various waoter courses, and about the charac­
teristics of on-form water use. Thus, the preliminary 
(and continuing) e.ffort' in the research program is to
 
develop such information. The project team wvill use 
water data gathering,and on-farm interview techniques 
that incorporate procedures successfully odapted to 
conditions typically encountered in developing countries. 
For instance, a rural sociologist with e;tenh7ive experi­
ence working with peasant farmers should take responsi­
bility for developing guidelines for on-farm data colJoc­
tion. Concerning this example, advnntnge wil be t ken 
of work being 6arried out by the Agricultural Economic 
Research Institute, Ministry of Agriculture, and the 
experiences of the Ford Foundation in the form budget 
studies to be carried out in Sharkia Governorate. 
Similarly, potential improvements to water delivery and 
removal and on-farm management practices to be tested 
should reflect the researchers' experience in adapting. 
modern technology to peasant agriculture. For example, 
. in- land levelling, due consideration would 
b6 giveh to equipment suit-ed to the smnll sizes of mnny 
of the Egyptian fields. On-farm experiments would take 
account of farmers' custorns and their reltation, with 
external factors, such as government-managed co-ops 
production and price regulations,.land taxation, and so 
pn. 
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The combined Mrinistries of AqriculturrI
Irrigation under ri single Hlinjntr mope up -ce trl
organizati6n serving the former. 
 Thin or, rtionoperates the \'.'rter delivery sstem, cerrin.s t rs, Irch, 

,and provides extension services. Yt - personnel ran-ethe village ccoperatives and rlinistry policies r­,oord n,.tnrl',.'ith those of thre Aqric,.i.t,irr,1 'r-r!.t P-n
.ith th- combinin: of the t%.,o tlin.i tr.*-, ,.h- ; nt..rfr­
tion of ,.voter doliverY. cndrrivril "'.th n-frr tmananement.hns bnen enhanced. Th- inteqr'tive benefits

of this merger have olreody been while
felt preporing

this Project Paper.
 

The WVater Distribution Reseairch Institute rnd theSoil and Water Resnrch Institute ore concerned with
research on soil-vwoter interactions, soil surveys and
crop-water requiroments, as 
 cveier. other area., Those
institutes hrvc 
 ,
the persnnnel (rgronomist- nd engineers),
the Agricultural Economics Reseorch Institute has staffeconomists, end the overail 
 inistries crn stpply other
disciplines to 
support the Project. riereovor, staff riedfacilities of the regional 
offices of the 
Irrigation

and Agricultural Departments will be provided as neededc 

III.A.5. Replication and Diffusion of Results
 

The three project areas 
in the Upper, Mliddle end
Lower Nile Valley have been selected in .sucha way that
each is representative olf a porticular cropping pcttern
and unique water management problems. 
These oreas cover
the basic conditions encounted in most of 
the "old lands"
which comprise roughly 90 percent 
of the country's total
 
area under cultivation.
 

The El-Minya area 
(Upper Nile) is typicol of areas
with loamy soils, fragmented holdings, drainoge problems,

a gravity system end cropping patterns that center on 
the
major crops of maize (corn), cotton and sugar cane. 
 The
rMansourin area (Middle Nile) is typical of areas with
lighter sandy alluviol soils bordering the \':estern desert,
lesser drainage problems, 
n lift system, fragmented
holdings, and major production of citrus and vegetmbles.

The .Sakha area (Lower Nile) contains heavier cloy loomsbils, larger sized holdings, drainage and sdinity

problems, a lift Iystem and major crops of p 
$dy rice,
 
cotton, and wheat.
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The deistribution of form holdings fol 
* in a
 
subsequent port of this Section (III) and a onal
 
details on the physical characteristics of tproject
 
areas are to be found in the Feasibility Rept
 
(Annex D-1).
 

As results-of the pilot projects are obtained, those
 
that are successful will be suggested for implementation
 
by the GCE. Funding could come from sepcrote lonn
 
agreements between the GOE and AID, with other bilateral
 
and multilateral donors, or 
by other means. This
 
approach provides an efficient and timely means of
 
expanding project results on a broad scale 
to other areas
 
and eventually throughout the country.
 

III.A.6. Environmental Issues
 

Improved on-form water management will reduce the
 
return flow of drainage and excess surfoce wnter into
 
open drains, and should dry up some ponds and swo.mps.

To the extent this occurs, control of Bilharzia, Malaria
 
and other water-vectored diseases will 
be facilitated.
 
However, as long as some water remains in the drriins
 
throughcut the year, snails will be able to 
live and act
 
as the intermediate host for S. Mansoni, and the ultimate
 
total effect the Project is expected to have on the
 
Bilharzia problem is indeterriinte at the present time.
 

A reduction in return 
flows will also reduce weed
 
growth in the drains and loss of nitrogen from the soil
 
by leaching. Both are beneficial environmental effects,
 
although the magnitude probably will be small. However,
 
thewater that does appear in the drains will 
hove higher

higher concentrations of salt in solution even through

the total aggregate salt content probably will be less.
 
When drainage water returns to 
the supply system, it does
 
increase the salinity of the irrigation water, but the
 
differential effect of improved on-farm water management
 
probably Will be small and should have no appreciable
 
positive or negative on the environment.
 



Reduction of watorlogging will improvcnditions 
in the villages, decrease salinisation of t oround 
viator by reduction ,in non-boneficicl evapotrTspirntion 
and incren!i.o fond production and rosulting nutrition 
though increased yields and cropping inton-itios. 

II.A.7. Projoct Costn
 

Total cost of the project, o-:clusivo of inflation, 
is equivalent to L.E.5.4 million (T million US)"i9 
for the five-ycar program. A sunmary of the values 
making up this estimate in ,hov,n in T I andIo 

itemized ostimtes ore sho.jn in Annex> D.2. 

I L.FE. -fI.r U.S. 

/ii 



TABLE 1 

COST SUI.MARY FOR THE Pf'OJECT 

(in thousands)
 

Item L.E. $ Equivalent L.F 

Professional Stoff:
 

GOE 160 Haon Yrs. 
US: 

Resident 37.5 
TDY 9.8 
Back Stopping 14.0 

" 

" 
" 

521 

2102 
848 
658 

521 

1,596 
A71 
366 

Supporting personnel: 

GOE 
Us 

754 Man Years 
12.5 " 

672 
145 

672 
81 

Consultants 30 60 63 

Equipment Purchases: 

Field 
Laboratory 
Office 

30 

35 

331 
164 
85 

214 
91 
82 

Vehicles: 

Purchases 
Operating Expenses 160 

294 163 
160 

Training 284 158 

Per Diem in Egypt 140 140 

Office Rent and Utilities 92 92 

Others 81 5 84 

Sub-Total 1763. 5746 4954 

Contingencies (10") 176 575 495 

Total 1937 6321 5449 

Note:
 
Seo Section IV.C.2 for a discussion of staff requirktents, and Anne:
 
D.2 for details on cost and equipment.
 

*Does not include an allowance for inflation.
 



Thise' 'timqtos cire opproximt~tion!-.- t i'tMr.
 
and nhould be unced for 7,ottinqe trt r,1r of
 
actvitNy for ripprovol. of thi-s projcct pni-ndnr fnr 

US contra-fctor. Fi;rrr vr.1-jis- .hroiijd cn- frr1 th,:s'e
ni7gotirltr'nn. - '-ncv li1.0acr ..f *'r)cont in ri 

has b-in included to nl?.' for r~riioi, ~f
 
cquapmrent, ~ riipp~nd f,.-r tjnfrr--'i'1-~'-t
 

1: -tir,-c'it -7-of those- i tems r~rc' I~ 7">'rl 'n-rI17n t
 
nstaibli7hrd in thfo s~ection on t-chnicr. 
 -- ly'.i-.. 013.t 
c'ostn rcfloct the oinri rrotes for r'1,,pr),r rnevnt, 
SLup-i-n oMd n~rv'aces of th7 qtur~ji t%, Iit,1, iedopor~ 
for th- nr-j :ct. Cn7 -,t-ff 'h u o~ ---- '-rn~~ :v­
h-r-n ce -tr-I -iccorcding t'l -t-inc'crd 'Y17- 'I-et7 procr­
diur- n.* *nior -'rt'ff frin th'. Untim 'trtr+,- i en'ct 
to b(- Of hi.cjh technicCal qulity, vihich clustomori 1v 
draws,7 c, bc7.n srJ.cry on the ordrr of "' 25 O0C ) pr "-r-r. 
rly cvddinq in fringec ois orr-iian.z, tionna. o verfe,nr 
transportotion, in-coUntry hymn ranr:1Ic "' 
rnr~tori co:sts, thc r-.nntis. cos:t to th'-' pre jr-ct -f -ttch 
on indivi d'jK. is abhout ' 75,00co (_5e. D.:~p*
Entirt-- for cqt prmont and 'r'hicl'-- -:rc for .strnda1rrj 
prOCILntion-linn items17, v.ho-c vilii7 --rc c-):moe-ti±i vily
dete rninodr. Feif a-ny, iesv'il11 b of uniq' ic 
dne7irin rnquiinr- spccil rintlfractire . 

!IT. A.0. 'Policy Io!-ucs 

J.L revolution in 1952 resuteL n p .ia 
the stato in chargo of .- many .a . reas7 of e,-conomiic 
activity, except in the agjrictultural, sector. Ther--,pri.vato o.!nrnhip of form land vxt-7, ro~toinord rind qvenl
broadened tinder laond reform rnoos-ur:,7 .,hich resulted in 
approximaitely one million. feclclan7 boinr d;,!-tribtr to 
362,000 benficinrins. 0%;nr~rrshi in nowV limite,l to ea 
maximum of 50 foddan5 por indjividuanl, or 100 pr 
family. 

Alt1hotLth recent policy de,-cinionn hoe bnen mad- to 
libe-raliz-o stnte control over the occonic 7.-ctor, r 
numbor of policy measures revail which hlinw? drerct 

BEST AVAILABLE C"J
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bearing on the rerlntionship-. of the E7pti. -,rmer
with his gqnvernment. Recouse many of *thes tren quite
different from those prevriiinq in the U.S.-rnmhtrs of 
the U.S. project torm may find that ti-nitionrn. 
frames of reference for conductini rese-rch and institu­
ting technical changes in frrminq prictic.,r, -r, 'lr 
different. 

Policy matters that could hrve r he--lr.nq on brood­
scale implementation of the result, of the on-form %%ater 
monooern-enI project are as follows: 

- Production quotas. Mlondntory qjotas (in feddons) 
ore imposed on farmers for production of cotton,
rice, wheat, .sugar cone and oth-r br-nic crops.
'.''ater delivery rotation schedrilons ,or. based on 
witer requirements for these crops; \,'ter is net
 
available on demand.
 

- Fixed prices, Quota crops are required to be sold 
to the government at fixed prices. Profit mnrgins 
on these crops ore generol..y less than for crops
for the free market. .Farmers often dela.ny planting
quota crops beyond optimum p.rlnti.i dates tO 
prolong use of the land for non-quota crops. 

- Vater Charges. The Egyptian former pays a land
 
tax that is based on the imputed rnnta, value of
 
the land. This value rests on the productivity
 
of the land, which in turn is dependent upon a
 
viable irrigation system. Thus, indirectly, the

former poysa water charge onthegeneral avnilalbili-ty 
of water, but he does not pay for the qutintity of
 
water he actually uses. In this respect h . has
 
no economic incentive to reduce water use until
 
yields decline from excessive application of water.
 

Pumping required. Although water is dnliverd by

gravity flow in certain areas, lifting v.'oter from
 
the ditch to the field is the rule. Because this
 
is usually achieved by manual or .;animal effort,
 
this is regarded by Government authorities as a
 
viable means of curtailing qes of water.
 

A4411 i 
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Cooperative membership mandatory. 
 Co( rotives
 
in Egypt arenot just institutions which provide

farmers'with requirements for agricultural produc­
tion, marketing and related services. 
 They are
 
also instruments for implementing many of the

social and economic policies of the state-in the
 
rural 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 nre 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 ore relevant to the 
success­
ful completion of the Project. 
 Some of the policies may

hinder the acceptance or introduction of 
some of the on­farm 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 former 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 
reason­able to assume policies will be favorably maintained to
achieve the production objectives to which the project

findings will contribute.
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III.B. 	Financial Analysis and Plan
 

The financial summary which follows shoo 
 ho
expenditure side of 
the Project. 
Other facto"t6
consider include (a) the financiol capabilities of the
Ministry of Agriculture/Irriontion and of 
the 	research
organizations responsible for overseeinri the 
program,
and 	(b) the financial effects 
on p"rticipoting formers
 
and the GOF.
 

III.B.1. 	 Financial Summary
 

The financial 
costs of the project given in Table
2, come to 
$13.0 million 
(L.E.7.2 million). 
 The GOE would
contribute L.E.2.8 million 
($5.0 million) and the US
$8.0 	million. 
The Egyptian component, amounting to
38 percent of 
the total would be both in 
cash 	and kind..
The 	annual 
schedule of Egyptian expenditure-, including
inflation, begins 
at 
L.E.O.3 million (0,6 million) and
builds to L.E.O.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 
inflntionary

component, the total 
amount is the 
same as that shown
 
in Table 1.
 

Four-	inflation 
rates have been assumed, since
differentrates are anticipated for the 
two countri-s
and 	for salaries and the 
rest 	of the economy. The rote
of inflation in the Egyptian economy from 1970 to 
was 2.9 percent. In 1974/75 this rate 
197?
 

increased
considerably (exact rates 
have not 
been 	published).
Considering recent trends, Egyptian economists consider
15 percent as 
a reasonable assumption 
for the period of
the project. 
Salary adjustments for installation over
the 	past five years for the 
relevant Egyptian organ­izations have been nil. 
 But due 
to greater inflation­ary 	pressure in the economy, a 
rate 	of 10', has been
assumed. 
The 	ten percent rate 
for the Unit6d Stetes
economy is somewhat above the present rote, 
but not out
of. line with recent- rates 
now with possibln future
rates. The 6ight percent .rat.e 
for salaries is consis­tent 	with expocations for. stdte-supbortod Universities
in various ports of the* U6ited'States. 

'Es*AVAIM 8 C 



a 
0
 

~ 
, 

co
 

I 

on 

W
I 

0 

(V
 

N
 

I.4 

L
i 

J-a 
0N

 
nj 

C
, 

a 
N

 
If 

0 ~ 
m

~ 
E

D
~-

.. 
>

 
-M

 
0' 

L
d 

N
 

N
 

C
) 

C
' 

C
O

 I 

1.0 

-a
 

NQ
'o

r)'M
 

I-t0 
t 

I 
II'D

 

q
~

0
IttN

,4
IC

 

L
nI

N
 

N
 

I "
T

;"
~

 
~i 

-n
T

 

-~
 

~ 
I4C

I'D
 

L
 

0
 

< 
C

7 
C

 

N
 

1
. 

co 

01 

IN
 

.0
_
_
_
_
_
_
_
 

N
, 

0 

tn 
t 

n 

6 0 
8 

L
on. 

v 
0 

'Z
 

0 
C

L
 

L
in

)4
 

3 



93 

III..2. Financial capnbilities of GOE Prr ipnts
 

Recent operating budgets of the MinistrTW-s of
 
Agriculture nnd Irrigation (recantly combinr d have
 

been about 8 percent of the total opernting budirgnt
 

of the GOE (Defense Dcparfr,nt expendit'-'n ex­

pected). I'ithin the Ministri-i of /A\rricultur- rnd 

Irrigation, roughly L.E.l uil. htv- bnnn nl1nc-tnd 

to the two P-senrch Centers.
 

the E-gyptian contribution
As indicated in Table 2, 


to the project will begin at L.F. 0.6 million during
 

the first year and eventually roach L.E. 1.3 ni!licn
 

per year. This represents a 66 pnrcent incrense in
 

the combined opernting budgets of th- two 
institutes
 

percent in the lotter
 

years, which is not an unrealistic exponsion.
 
during the first year and 140 


the two research organizations
 

most directly rcsoonsiblT for this project and from
 

whence research staff will 


The directors of 


be drawn hove demonstrated
 

financial management capabilities. This judgement wrs
 

to their research centers and
reached after field trips 

review of the overql] research
 areas of activities, a 


capabilities within the GOE, and by discussions with
 

others konwledgeable of conditions in Egypt.
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TABLE 3 

MMrfATIG 0IDGrTS* OF SZLCTM~ rT- MG II'Jr 

(tlillic'n of rTh'pt~lrin Pounck-) 

1917 1973 197A. 10~75 197'S
 
Total, National Guda-tV-* 42.1~ 420.1? 513.5 

14inin-try of nmriculturc! 19.7 17.4 i1O.A 7"0. 9 22.5 

'.'ater Rosoc-'rch Contor 4.0
 

Agricultur-'l f 'noarch 
Crntor A.3* 6.4 n. 

ncsn-rch Init.(Moi) 
 0.3
 

Institutn (MOA ) 0.6 0.6 0.7 

*Sincocth.-- tnbic. ir,uncd t-, nhy..:t 'ifnrclfr r:v~inintuci
 
volun, n'ctunl and bud ,,cd m-uvints hov-' rnt he-n
 
distirvji-hid.
 

SD,fon"- ~vniu c xcluclo2d. 

Sourco: 

fMinintry of Fin-nc- mnd I1inistry of '.or~cultur7-. 

Q AVAII,ARI F 2IP41
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IIIB.3. -Financial Impact on ParticipotinIarmers.
 

The primary impact of the proposed progrm on
 
farmers located in the the three projoct areas 

expected to be one of increased output at little

is
 

additional cost to them. 
This effect will come about
 
in several ways. 
 For farmers participating in the
on-farm trials and demonstrations, higher than average

technical assistance and adequate supplies of 
form
 
inputs will be made available to them in the interests
of carrying out a1 successful experiment and demon­
stration program. 
Even though the farmer would be
 
charged for farm supplies, he can be expected to
 
improve his farming practices and consequontly his

yields. Of course, some 
trials may be less efficiont.
 
than existing practices and some mistakes 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 projepcts will benefit in 
a similar manner but
 
with-somewhat more certainty since the experimental

work 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 ore shown in 
annex D.1
 page . Given the present unfortunate evidence of
 
yield plateaus (page 
 ) it is difficult to see how

the national target yields will be achieved since 
an
 
array of constraints - including lack of good water
 
management data - impede reaching the goals.
 

Assuming the achievement of only national per­
centage goals (about half of what the Consortium
 
for International Development estimated as possible),
 



TAOUL,: 

1974 FARM1 IMC",V7 ArID PROJECTCD PROJECT n-'!FTr.; 

L. E./FrDtA' 

CRCP 	 PRODICTION REITS GOS .T"Y ..ET Y/A. .l 
EXPENSES . PER AMRE ICLUDED PEqrT 

Rice
 

Kafr'El Sheikh 40.9 l1 86.4 34.5 45.5 

Wheat
 

Kafr 	El Sheikh 26.9 12.4 61.9 21.2 34.7 

El Giza 36.3 17 78.8 25.5 42.5
 

El Mlenya 31.1 20 72.7 21.6 41.6
 

11.4 	 16.8 71.1 22.7 39.6
 

Sugarcane
 

El Malonyo 77.7 35 240 127.6 162.6
 

Corn
 

Kofr 	El Sheikh 28.0 11.7 73.6 33.1 4.
 

El Giza 37.2 10.0 77.2 29.9 29.9
 

El Menya 	 38.3 12.0 78.71 28.4 40.4
 

34.1s 11.2 76.5 30.5 41.7
 

K)!: 



the financial benefits to farmers are stil ubstan­
tial and result in the following incomo incrases:
 

TABLE 
LE - Net Benefits To Participating Farmers/Feddan

Yield Production Costs UI Net Returns Uo 
= I At a - With Rt to Formers 

cAAmt. 
 %_t
 

Rice 24 3 7 
 17.5 50 17.5 38
 

Wheat 29 2.9 9 
 16.9 75 16.9 42
 

lCorn 
 20 3.2 9 i 11.7 38 11.7 28
 

Sugar 26 9.5 12 30 24 
 30 18
 
cane
 

The average income i1ncrease illustrated above
 
represents a 36% increase for forms with food crops'
and a more modest 18% increase for cane farmers (who

already appoar to have high incomes per feddan 
- at
 
least for 1974). 
 The average income increase of
lg9E/feddan does not include any income gains (or

losses prevented) from effects on cotton. 
 Experi­
mental evidence is not available which quantifies

likely income on 
cotton, relative to water management

and the associated 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 salinity build up
problems which no.%, plague the farmer for cotton as
well as other crops. Financial and economic gains for cottr
 
can 
not, however, be estimated. Such findings,

whatover they may be, 
are to be a major output of
 
the project.
 

III,.4. Financial Impact on Operating Agencies
 

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 drainage through better water management could
 
save the GOE significant amounts of funds. 
 For

example, a ten percent reduction in the tile drainage

program presently being implemented by the GOE and the
World Bank would alone save about
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$12 million. Moreovnr. hotter application of -wit-r ;n
 
the root zone can have a sevcral-fold ben-fi vqr the
 
alternative of incroosing water supplies s
at source.
 

A one percent increase in the efficiency of xfter
 
storao in the rnot zone of nll of Nile irrigated
 
agriculture would be equivalent, to 500 million cubic
 
meters of oddit onal water ner yerr at Asw-in dnm. 

Finolly, improve!d wator mrnaicment c-n b exprcted 

to increase agricultural production thro'jah: 

1) Increased yields to existing crops..
 
2) Increased cropping intensity
 
3) Reduction of the amount of !nnd with
 

waterlogging problems.
 
4) Additional water to irrigated "no'," land,
 
5) Improved options for crop selection rnd cropping 

patterns.
 

Increased agricultural production will in turn rInd to:
 

1) Higher incomes to the small former.
 
2) Less inflationary pressure on food costs.
 

3) Increased exp: possibilities.
 
4) Decreased imports of food stuffs.
 

5) Greater cash flows to GOE through land tnx- s
 
(due to higher land values and less subsidies
 
to contain the rise in food prices).
 

This discussion of the potential financial impacts
 
to the former and to th(- GOE has boen illuntrti\i'e and
 
qualitative rather analytically quantitative. This. is
 
due to the research nature of the proposed prnjoct.
 
But as research concepts get tested on the farm end
 
extended through the pilot projects, bmsen will ho
 
developed for quatitifiction in the project areas and.
 
through extrapolation, to the rest of the country.
 

IIIC. Social Analysis
 

The Social Analysis is intended to anr-.'2r the
 
questions of (1) who the beneficiario of the projoct
 
will be, (2) wh. they were selected, (3) hoe..they will
 
benefit, (4) the nature of their responsm to project
 
activities, and (5) the role of women.
 

BEST AVAILABLE COPY
 



III.C.l. Beneficiaries
 

The 	primary beneficiaries of the project A-ill be
 
,
 

peasant farmers taking part in the on-fnrm experimintn,


soil testing and pilot programn. About 000 formers
 

be involved in the experiments nd
 are expecte!d to 

soil testing during the firot 
two ycnrn, -n.dsome
 

4

in tho p lot progrnms. E,,nt.11y much
 

larger numbrrs will be affected ns project successes
 
orco rind extended into
 

3,000 	formers 


are expanded within project 


other areas.
 

is highly
The distribution of farm holdinjo 

sizes. For rl-Gizn and
the smaller 


El-I-Innyn Governorates approximately 90%,r- lcs thon
 

5 feddons, with 60 percent less than 2 fedd-ons. For
 

Kafr EI-Sheikh, the distribution is different: only
 

concentrated in 


less 	th,n 2 feddans nnd
20 pE-cent of the holdings are 


36 percent are over 5 feddens. See below:
 

GOVERNOPATE
 

Si?,_e TTGiza Knfr 1l-3hoilh l-lon',o 

Less than 2 feddans 62,f 20 59";,; 

2-5 feddans 29% 44%1- 29% 

5-10 feddans 6% 24-" 7S 

10-20 feddons 8% 3" 

-
More 	than 20 feddons _
 

100%100. 	 100 

1961 census", Egmtinn
While these values are from the 


little change has occurred,
officials fel that 


- 1.04 acres. 

**The 4th. Agr. Census, 1961, GE 

* 1 Feddrn 



especially among the smaller holdings.
 

The land reform Ino-ahnv,- grrdi~sll"1 reducod the
 
maximum allowable size of holdings. In 1952, the law
 
allowed 200 feddans par owner. This wnas l.erad to
 
,100 feddons in 1965 and to 50 feddonn in 1961. An i
 
result, thor-rcnntages over 20 feddan-, sho/n above,
 
may be sliqhtly, reduced. Althoujh nvqrnrgn-sized
 
holdings are small (3.7 feddans in 1960), they are
 
intensively cropped--l.9 crops per year occording to
 
more recent estimates.
 

Family size accordinC to the 1966 ccnsius wns
 
5.3 members. Annual per cnpita income for the
 
country as v:hole in 1972 was thn equivalent of 
3 240 and the value added per worker in the egricul., 
tural sector v.'nstwo-thirds the notinnal' nverage. 
The project is consequently aimed nt tnis poorer 
segment of society, the smnal peasant former. 

III.C.2. Oasis for selection
 

Once the decision was taken to improve on-fnrm
 
water use, the target groop was largely determined.
 
This is the result of the goneral homogen-ity of the
 
peasant groups and the pervasiveness of the lend
 
reform movemcnt, which gave widosprend ownership
 
rights to these small farmers. The three project
 
areas will effectively be representctive of most form
 
considitinns in the country.
 

III.C.3. How.the formers will benefit
 

The effects of improved on-form waoter use for the
 
peasant farmers was depcribed in the section on finance.
 
However, themagnitude7effect will be dnpendont upon
 

pricr-, of the
 
major crops (e.g. sugar, rico, corn, whnt and cotton)
 
and principal farm sunp!ies, as well as thn degree to
 
which cropping patterns and production targets rre set
 
and enf6rced by the GOE. Tn the extant that real
 
incomi of the formers improves and more intensive
 
farming takes place, employment opportunitioi on the
 
form should increase/qn .he rate of rural to urhon
s1gnAy "
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At the farm level, women living in the project areas
would benefit from improved income of the peasant
families. 
 To the extent socially feasible, women wiW
conduct and participate in the socio-economic 4urveys-


III.C.6. Employment
 

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

III.D. Economic 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 axe considered cost-effective.
 

III.D.I. 
 Nature of the Benefits
 

The principal categories of benefits have been
noted earlier 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 benefits and cost of
subsequent programs: 
 r) For production, data show

that experiment station yields on some of the major
crops are substantially above farm yields. (See

following table 
 ). 
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Yields in M.T./Feddans
 

Soil and Ford Found. National
 

rop Water Inst. and Exp.Trials Station rials Present TOget Increase 

Rice 3.5 4.8 2.1 2.6 24 
Wheat 2.3 2.3 1.4 1.8 29 
Corn 2.2 2.5 1.5 1.8 20 
Sugarcane 52 - 34 43 26 

Analytical studies carried out in Pakistan indicate that improved
 
on-farm management practices on irrigated lands might reasonably
 
reduce the ratio between yields and average farm yields from
 
about 1.8 to 1.3. This represents about a 40 increase in
 
average farm 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 agricultural
 
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
 
capita income by something less than 40 percent due to additional
 
requirements for farm inputs. Nevertheless, the increase to
 
the farmer would be substantial, provided relative price levels
 
in the future do not work seriously against him.
 

III.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 the number and nature of , -- ,chable problems listed
 
in Annex D-1 , it would appear that this project has a
 
potential for significantly high returns. Experience with similar
 
projects (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 benefits 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 significance 
of on-farm water management, improvements areexpected to be 
considerably above this amount. The oudgets of the Irrization Rnd 
Agricultural Research Centers were L.E. 4 million and L.r. 1 mllon 
respectively in 1975. The proposed program therefore represents 
a much needed increase in the comlined annual expenditures of
 
these two organizations.
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IV. IMPLEMENTATION
 

IV.A. Orgonizntiors
 

IV.A.l. Participating GOE Organizc.tions
 

Administration of project octivitis will 
bn in the
 
Ministries of Agriculture and Irrigation (iC/fl.

Water Distribution Research Institute (l."P0) 

The
 
in the.Water


Research Center (kRC,, Ministry of Irrigation (1OI), and
 
the Soil and A'!otor Research Institute (5V'RI), in the

Agriculture Research Cgnter (AnC), Ministry of Agriculture

(MOA), ore 
the' designated participntino organizations.

The organizational structure of MOA/I 
is given in the
 
following chart. The organizational chart 
for the Vinter
 
Management Research Project is given in Section IV C.2.
 

Both -PcearchInstitutes have resenrch activities
 
throughout the country with strong central staffs and

facilities in Cairo. 
 They have the neceossry laboratories
 
in Cairo, although some additional equipment would be needed
 
to meet the testing requirements of the Project.
 

These organizations are 
further described bnlow.
 

IV.A.I.l. MaN/I
 

The Minister of Agriculture and Irrigction edminis­
trates all activities in the fields of 
wnter and agriculture.

Although MOA/I formerly was 
headed by tv:o ministgrs, it now

is administered by 
one individual who is responsible to a

Council, which in turn reports directly to 
the Prime

Minister. Wlorking tnrough a single minister having control
 
of both water and agriculture would have definite benefits
 
for the Project. Organizationally, the MDA/I hns clear

lines of internal responsibility. However, it 
is a very

large end complex dual Ministry with many large semi­
autonomous agencies.
 

VAI.
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ORGANIZATIONAL CHART, MINISTRIES OF AGRICULTURE AND IRRIGATION
 

MINISTER O
 
AGRICULTURE AND IRRIGATION
 

.MINSTRYMINISTRY 


AGICULT
IRRIGATION* 

AGRICULTURE 

ist- U/s* WATER 
 Ist U/S
 

IRRIGATION RESEARCH CENTER RESEARCH CENTER
 
_ IstU/S IRESEARCH 
 RSARCH 
 '
 

NILR EATER INSTITUTES U/S
INSTITUTES 


ANIMAL 
US1. IWATER DISTRIBUTIO,,' 1. SOIL AND %'ATER _'ALTH 

RESEARCH 2. GROUNDWATER 2. PLAtIT PATHOLOGY
 

U . 3. DRAINAGE 3. HORTICULTURAL CRCPS U/S
WATER DIST. 4. HIGH DAM SIDE 4. COTTON ADMIN. 

EFFECTS 5. PLA'rT PROTECTION 

LANNING5. HYDRAULIC 6. ANIMtAL HEALTH . U/S
• /,:D
=ATE:,(­

7. ANIMAL PRODUCTIC"!' 
U/S 7. :lATER RESOURCESADMIN. S . AGRICULTURAL
 

8. MECH. AND ELEC. COl.MICS" U/SPLA'NIT
 
U/S f 9. SURVEY 9. DESERT PRCTECTIr-,'"I

ECH./ELEC.: 
 10.FIELD CRCPS
 

i| U/S i D--P. l:I,I. .
 

DAMS. "l
 

PROJECTS .~ 

IRCL A'!4T 10'! 

u/S = UNDERSECRETARY 
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A.1.2. VDRI 

V'DnI has a professional staff of 26 irrigation
 

enginers having M.S. and Ph.D. degrees. This Insti e
 

Pos the research responsibility for water aistributiotand
 

rop water requirements. Five of the staff are women
 

engineers. It has strong leadership cnd direct lines of
 

:ddministration with 14OA/I through the Director, VMRC. Its
 

headquarters is in Cairo and 
has field offices throughout
 

the country. WRDI presently has seven discrete research
 

projects underway. It possesses the professional, tech­

nical and equipment resources for the Project but will
 

need additional equipment and additional staff, Budgetary
 

figures are given in Section III.B.2.
 

A.1.3. SVIR I 

SV!RlI has a professional staff of 80 agronomists and
 

and Ph.D. degrees.
agricultural engineers holding M.S. 


The SWRI has research responsibility in soils, salinity,
 

and drainage. It also has strong leadership and direct
 

lines of communication with MCOA/I 
through the Director,
 
near Cairo,
 

and has staff personnel at all Agricult", e Research
 

Centers throughout the country. 


ARC. It is quartered in the Giza Govr rorate, 


It is also responsible
 

the operation of the Salinity Laboratory in Alexandria.
for 

The Institute has 
over six active research activities in
 

its on-going
proogress at the present 	time, in addition to 


The SWRI also has the manpower and
soil analysis service. 

the Project, but some additional
institutional resources for 


equipment wili be needed.
 

A.l.4. Field Support
 

The Agriculture Experiment Stations and Irrigation
 

Departments in the Menya, Kafr El-Sheikh and Giza Govern­

orutes will furnish space and logistical support for
 

experiments in the Abu Korkas and Sakha Districts. The
 

IrrigationDepartment and the Soil and Water Research
 

Giza, will give logistic
Institute, both located in 


the Mansouria District. The Minister
support for work in 
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of Agriculture and Irrigation has assured that he will
 
ollocnto spnco in Ministry of Agriculturo fncilitiesiat
 

Dokki, Cic' Govornornte, for operating the Project.
 

The Govnrnoratc Experiment Stations in Menya and
 

Krfr El-Thoikh hrve laboratories, offices and about 300
 

and 15,000 fc ddc.nn of egricultural lands, respectively.
 
The laboratories ot Sl'RI will serve the i'onsouria area.
 

Rest houses providing lodging accomnodations, are also
 

avoilable Ct Monya and Kafr El Sheikh. Laboratory
 

facilities at these locations are good, but some soil
 

anulysis equipment will be needed.
 

A.l.5. Ancillary organization
 

Ancillary institutionnl, technical laboratory and
 

oadinistrative support for the projects will be furnished
 

by the Irrigation Departments and Agriculture Experiment
 

!tatians in the 11lenya nnd Kafr El Sheikh Governorates
 

where project ectivitiesr will be located, and by central
 
lnboratorios in Giza for the Mansouria District. SVJRI
 

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, Dlrcnage and Hydrau­

lics Research Institutes will provide additional back­
stopping as required.
 

A.2. 	AID Supporting Group
 

ondoavnr to
 

The AID/Cniro Mission will/provide some logistical
 

support, FPO and commissary privileges to the American
 

contractor. The logistical support will be on os-available
 

and as-needed basis and will not require additional AID
 

Staff.
 

The Mission Director will designate on 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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TheI Projnct v.i!l rcqcuir the sorvices of a contractin 0, .l!-r)undod in irrijontion' proctica and
rol.?rr. prv.iil inq in arid onvironenntz. lecause of their,.i!.ritin: of 7lypt's noriculture vith th:it of mriny areasof the -Xczt-tr United States, and the bronc nnd reputable

oxporionc, of many of the 
institutions of the \'ost, 
 oained
both at home, and overseas, the 
tochnicol roquirements of

the Project could b1st be filled by a contracting
 
orornizntion from this 
sictor.
 



IV.C. Irplomentation Plan
 

IV.C.1. Schedule of Project activities 

The'Project will b-) implemented in throe overlap in0
 

comronents. Tha schodila for the components and staoa
 
is given in Table C.l.l. The organization for adminis­
tration of thn Project in shown in Chart ..2. Component
 
! vill initiate the Project with research study of on­
form water management practices on representative outlets
 
.,ithin the Project area. The village soil testing
 
program would be concurrent with the outlet studies and
 
provide information on former practices as well as
 
asiistanco that is available to the former. The data
 

from the outlet studies will be used to d-velop additional
 

designs of th.- on-form experiments in Componont B. The
 

on-going Dr' reseorch program will be evaluated and
 

modified to provide mnximum doaa relating to on-form water
 

managemont improvements for farmers.
 

Component O's on-form experiments on wa,,otor mcnagoment
 
improv.ment practices will be initiated at the beginning
 
of the progrnm. Cutlet changes, such as adjustments of
 

the amount and frequency of irrigation, will be initiated
 
an soon as data ore obtained wzhich provide the basis for
 

change. After testing various practices in on-form
 

exporiments, c package of practices will be offered as a
 

pilot program to villages on a lateral basis within the
 

project area. The pilot program is expected to be
 

initiated with no%, improvements on c sequence of villages
 

within the project area during the latter half of the
 

project execution, Monitoring, evaluation and project
 
revision will be a part of the pilot program. The end
 

product vill he a developmental program for implemen­
tion in the project area as a different project.
 

Component C is an integral part of the project to be
 

home office.
implemented with TOY assistanc, from the 


Initiation of measurements on the delivery system will
 

come early in the Project to provide data for later
 

revision of the rotation system and for the water
 

bu,:get studies. 
 The water 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 66-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 selected by the project feasibi­
lity team. The first project area will be at
 
Mansouria, with subsequent initiation of the program
 
at 6-month intervals at Sakha and Abu Korkas.
 
Egyptian personnel will participate in a training
 
program in an on-going project area before initia­
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 efforts, 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 evaluations 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.
 

2t
 



IV.C.I.I. Milestones
 

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

an 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.
 

c, Implementation of the pilot programs
 
at start of the third year.
 

IV.C.2. 
 Project organization and Manpower
 

The management of the Project will be organ­ized 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 engi­neering, irrigation engineering, civil engineering
 
or economics.
 

The Project Director will report to 
a repre­sentative 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 admi­nistrative assistants to 
take care of routine admi­nistrative details of both the GOE and US staffs.
The Director and senior staff of agronomists, agri­culture engineers, irrigation engineers, economist
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I.C.2.1. Personnel requirements - US: 

The on-farm water management research per­
sonnel will be senior professionals with extensive
 
experience in 
research 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 Luality
 
measurements, studies of 
the canal delivery
 
systems and for systems analysis of 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 special reports for
 
the Mission or Government of Egypt on
 
related aspects of the program, assistance
 



TABLE - C.2.1. MANPOWER REQUIREMENTS - US
 

Man Months 

.PROFESSION 1st Yr. 2nd Yr. 3rd Yr. 4th Yr. 5th Yr. TOTAL 

Cairo Office 

and 

Field Party 

Team Proj., Director12 12 12 12 12 60 
Agronomist 21 24 24 24 24 117 
Agricultural Eng. 24 36 36 36 36 168 
Sociologist 12 12 - - - ,24 
Extension - - 12 12 12 36 
Economics 3 6 12 12 12 45 

TOTAL 72 90 96 96 96 450 

T.D.Y. 18 21 30 27 21 117 

Home Office 
Techn. Backstop 18 36 24 12 12 102 
Field Party 

Return - - 12 30 24 66 
Secretarial 18 18 18 18 18 90 

TOTAL 36 54 54 60 54 258 

'7 K 
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with developing new irrigation methods, such
 
as sprinkler or 
drip, and with special crops
 
or cropping practi-es. 
 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 many other
 
tasks 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 preparation of
 
training materials 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 materials. Returning field
 
party members will alsc 
assume the role of techni­cal backstops as much as possible. A portion of
 
the technical 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 field party person­
nel are as follows:
 

Project Leader: 
 Coordinate the components of
 
the program to insure interdisciplinary interaction
 
of the iield party in problem identification, solu­
tion and program defini.ion. Direct the members
 
of the field party in their role with the team.
Serve as principal 
contact and coordinator with the

Government of Egypt and the AID Mission. 
 Assist
 
in the program of field research of the team.
 



Agricultural Engineer (Irrigation Engineer):

Assist in the problem identification phase by plan­
ning on-farm studies, including the data collection,

training of personnel, data 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: Accept responsibility for tho 
on­
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
 
former that will solve major 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 improvedcrco 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-form management program for implementation as
 
a pilot program, 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 assist 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 requirements - GOE: 

Cairo Main Office:
 

The Cairo main 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 on­going 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_ io 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 and
 
outlet modifications.
 

1 
Irrigation Engineer for drainage and
 
ground water evaluations.
 

I 
Agronomist for seasonal outlet
 
evaluations.
 



1 Agricultural Engineer for on-form 
experiments. 

I 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/man on a particular
 
lateral for water
 

I 
 Surveying and preparation of maps
 
and construction.
 

1 	Farm and field channel construction
 
and evaluation.
 

I 	 Land levelling.
 

I 	Data analysis.
 

1 	 Seasonal outlet studies for economic
 
and agronomic measurements.
 

I 	 Soil fertility analysis of village area.
 

I 	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.
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TABLE C.2.2.L:., 2U " - IZT 3 

Cziro/Field Officprs 

Profession 

Project Director 

Agronomist 

Agric. Eng. 

Irrig. Eng. 

Economist 

Soil Scient. 

Chemist 

Sociologist 

Extention 

lst. Year 

12 

48 

36 

72 

36 

12 

12 

12 

2nd. Year 

12 

60 

43 

96 

48 

12 

12 

12 

-

. n onths 

3rd. Year 

12 

60 

43 

96 

48 

12 

12 

-

12 

4th. Yo'r 

60 

43 

96 

48 

12 

12 

12 

5th. Yor 

12 

60 

43 

96 

48 

12 

12 

12 

TOTAL 240 300 300 300 30, 

Admin. Asst. 

T;chn. 

Drivars 

Tr:nzlctor 

12 

1A4 

120 

4 

24 

420 

216 

72 

2,A 

420 

216 

24 

7 

2, 

2C4 

-­"1 

2­

24 
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The in-service training will be given 
con­tinuously while working on 
the project. Short
 courses of 
one 
to four months usually will be
taught by home base or TDY staff will guidance
from the Project staff for 
course content.

These 
courses will be designed as a 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 parti­cipants with successful 
projects in third countries.
 

Advanced degree training will not be part of
this program but worthy candidates will be identi­fied 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 thp
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 
programs such as: 
 rural
problems in Egypt, sprinkler and drip irrigation,
to present special lectures or 
course materials in
an 
in-country short course, automotive water con­trol 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 GOE Project
Director and all staff on 
technical matters, 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 IMOA/I, 
or his desIgnated

representative, to 
the Director of ARC and IRC,
the Director of LWRI and 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 sup­plies 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 allocated annually,

or by other regular accounting period. 
 Disburse­ment of these and other project funds will be sub­ject to the standard auditing procedures of both
 
Governments.
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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 product ion in Egypt.
 

Trained Egyptians operating the program 
will also
 

To ensure expeditious progress
be an output. 

reviews of project
toward this goal, annual 


progress will be made from reports prepared 
and
 

as an annual
 
submitted by the contractcr, as well 


review by AID and GOE either at 
in
homebase or 


In addition the Project Technical Director
 Egypt. 

submit periodic memoranda of progress 

and
 
shall 

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
 

first
the time of initiations of the
prior to 

for the purpose of
This review is
Pilot Program. 


evaluating the on-farm water management 
program
 

for completeness and to make recommendations 
for
 

Accomplishment
future emphasis in the program. 

the basis of
 of the objectives will be judged on 


farms, farmer interviews
data supplied from test 


and GOE agency personnel.
 

IV.E. Conditions and Covenants
 

See Grant Authorization.
 




