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I. Introduction:

water is frequently taken for granted without adequate planning until
shortages begin to occur. Egypt has not faced shortages since the
construction of the Aswan High Dam but water use projections indicate
that shortages will begin to occur in ~~ near future~ The reoeot
African drought and current water levels in Lake Nasser indicate that
the transition fran water abundance to water shortages is imminent.
Egypt has sane time to plan for the efficient utilization and
allocation of this resources and its future prosperity is depeoQ~nt

upon how well it meets this challenge.

This Irrigation Briefing Paper has been prepared to provide an
overview for those interested in understandino EavPt's water resourcesJ .,,1 ......-- -- ----- _

and its ~rtance in sustaining food and fiber production to meet the
danand of a growing population. Water inflow and use trends and the
future water requirements are discussed. The Paper summarizes the
USAID irrigation program in Egypt, looks at tbe ~t~t~~ ~f other major
donor activities in Egypt, defines sane of the water relatecJprobleffis
and water policy issues, and projects additional activities in
irrig~tion ~anagement that could benefit Egypt.

The Paper also outlines the urgency for Egypt to plan and linplement a
long range progr am to better manage their limited water resources
based on needs nnd conditions in the Nile watershed.' This urgency
stariS ficm:{l) -flle-awarent lack of corJServation measures with regard
to the use of the water reserves behind the Aswan High Dam during the
recent African drought; and (2) estimates that show there will be
insufficient water to sustain Egypt's projected POPUlation by the year
2000 uruess-drasticconservation- cuJd management irrprovements are put
into place dur ing the next few years.

II. setting:

Egypt's population of 50 million is growing by 2.7 percent annually
and Egypt is currently importing approximately 50 percent of its
food. Agricultural output is rising less rapidly than the demand fran
the popuiation, and the total imports necessary to meet the 1986/87
food deficits are expected to cost approximately 3.8 billion dollars.
Egypt has the potential to eliminate this deficit by increasing
agricultural production through the proper utilization of improved
seeds and inputs ~~ by using appropriate intensive agriQul~ural

practices. However, to make a significant increase in agricultural
production, the environment of the crops (root zone) will have to be
Unproved. Irrigation at the proper time and in the quantities

\
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~~i~~ i!3 basiC; to the prCl(;ess of the crop being groWTl. In adHtion
the root zone of the crop must also be-freeoCWiiterl.ogging and/or·
salinity.

III. Water Resources:

The renewable water resources available to Egypt are derived fram the
Nile River and its watershed. The Nile River, with a main channel
6, 700 kIn long, is the second longest river in the wor Id and drains an
areaof2,90n; 000 kJri2. The -riveihas two main branChes (Bltiearid ...
White) with headwaters in Ethiopia and Tanzania and drains parts of
nine countries. Approximately 80 percent of the runoff into Egypt's
Lake Nasser, which is formed behind the Aswan High Dam, is der i ved
fran toe ~llie-Nile whiCti araiiiS a -rarge portion of Effiiopia.- 'l'fle-­
other 20 percent is generated through the White Nile systEm which
begins at Lake Victoria in Tanzania.

Over the years numerous agreements have been reached between the
countries involved in the watershed with regard to sharing the water
resources of the Nile basin. These agreements have culminated in an
agreerrent that Egypt would be allocated a net of 55.5 billion cubic
meters-of water annually at the Aswan High Darn, based on an average
annual runoff fram the watershed of 84 billion cubic meters. The
agreements specify procedures for sharing excesses during high runoff
years and sharing deficits during low Iur.cff year§. 10 aQQitiQD Egypt:
and Sudan have agreed to share the cost of and the additional runoff
generated by reducing evaporation losses in the swanps in southern
Sudan via the construction of the Jonglei canal and other civil
worlcs. R~~i§ti~Cilly tOO~ i.IrI>rQ~~nt!3 c::Qll1c3 i~r~a~ ~t'!3 ~t
share of the Nile River waters to approxtmately 58 billion cubic
meters by the turn of the century and ultimately to approximately 65
billion cubic meters, if all the planned construction activities are
undertaken. However, it must be noted that Ethiopia is not in full
concurrence with·t:he abovementioned -agreement•.. - .. - .-

In addition to the surface water resources, usable groundwater is
available in several areas within Egypt. However, the groundwater in
the Nne-Va~l.leYand the-oelta of~t is not-ii-resOurce iii Itself •.
It can only be looked upon as a storage reservoir that is sUWlied by
the Nile waters through the irrigation distribution system. It is
currently estimated that the potential unutilized groundwater in the
Delta is less t.han onebi.llion cwtic:neters 2.::niJa:::::,:·,wltn 0::~aps

three times this amount available in Upper Egypt.

There are t·wo signif lcant pockets of anc ien~ :ion::-=:"'.e'...-a:::le ::;::JU:lc·...'3ter
under the WesternDeseitandtne-Sinal.--The est.1rnates·of the amount
under the Sinai have varied widely and have been as high as 25 billion
cubic meters. 'I11e groundwater resources urXIer the western Desert have
been studied in same detail. The studies indicate that the
groundwater is 20~000 to 30,000 years old and is :~i~ r~~hargeC by
water moving in fram the southwest at the rate of 14 to 27 meters per
year. There is no recharge to this area fram the Nile River. Current
developments are removing 460 million cubic meters (MOM) per year which
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is 145 f.O.1 more than tl'l€ aru~ual recl'.arge capabilities. StLJdies have
indicated that it may be econanical to increase developnent to
irrigate an additional 100,000 feddans by increasing withdrawals to
730 KM per year. At this rate of withdrawal the water table would
drop less than 100 meters in 50 years. ~.dditional econanic studies
are needed before full scale development can proceed.

The only other source of renewable water resources to Egypt is a very
small amount of rainfall (10 to 20 em. armually) along the OQrtb
western coast. Marginal rainfed agriculture is supported by this
limited precipitation.

rv. Water Inflow arld use Trends:

It appears, based on long-term stage (high water) records of the Nile
river, that the runoff pattern has a hundred year cycle. Figure 1
indicates that there were low flow periods at tbe ~il'll1iD9 of each
century, high flow periods in the mid-century, and wide annual­
fluctuations. Based on this otservation and on the current knowledge
of worldwide weather patterns, it might be assumed that we are
currently entering a low flow perigg f9r tbe De~t l? or 20 years.
However, the long-term weather patterns and water yields to Egypt
could very well be changed because of manls influence through various
development and use activities in the countries within the watershed.
Fig\.lI:e-2-~mows-the -net water inflows to Eyy-pt at the AS'£n High Dam Y
dur ing the past 16 years and shows that the inflows for the past few
years have been significantly below the average of 55.5 billion cubic
meters. The 1984-85 total inflow was less than 38 billion cubic
meters- surpassing the previously record low of 42 billion cubic meters
in 1913-14. Although 1985-86 inflows were back to normal, 1986-87 is
expected to be below average. This recent drop in inflows reflects
the recent drought which had a devastating impact on those countries
in the Nile waterShed. 'As sr.own b'j the constant or slightly increasing
discharge rate fran the Aswan High Dam (Figure 2), Egypt is yet to be
adversely affected by the African drought.

The &'wan High DCb'll \tt'aS constructed in the wid 60s with a live (usable)
storage of 135 billion cubic meters and benefited from a series of
high inflow years between 1968 and 1975 which allowed the reservoir to
be carpletely filled. Figure 3 shows the net additions to storage in
the early years and a net withdrawal from storage of ove[ 53 gillion
cubic meters during the past seven years. This withdrawal to meet the
water requirements of Egypt has resulted in lowering the live storage
content to 24 billion cubic meters as of August 1, 1986. This content
represents approximately one third of Egy?t's ar~u~l water

1/ Flows available for use at the A~W?D High Dam after accounting for
evaporation, seepage, and Sudan's share. All figures are based on
Egypt's water year measured from August 1 through July 31.

Source: MOl Water Planning Group.
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requirements. With below normal inflows expected during 1986-87, the
water level will decline to a live storage content of approxtmately 20
billion cubic meters by August 1, 1987, thus adding to future
uncertainties for Egypt.

Figure 4 presents the mean water inflows over the past 17 years, a
high flow year (1974-75), a low flow year (1984-85) and the beginning
of 1986-87. There is very little difference in inflows for the
various years until L~ month of August when tbe giff~~~DQ~ ~tw~~

the wet and dry years becomes apparent. 1986-87 appears to be headed
for a below average year based on the inflows rer:orted for the first
seven months of the water year.

Figure 5 shows the net discharge at the Dam by month for the beginning
of 1986-87 against the mean discharge over the past 17 years. There
appears to be no significant change as a result of the increasing
sp.ortage of water supplies. This was (ilSQ th~ c:a~ in 1984-85 and
1985-86. Figure 6 provides the water levels by ITK>nthfor-t:.he past
five years showing that August is the low month each year and that the
overall levels have been declining as a result of the recent drought.
The drop in water level ~bj.oo t::b~ ])am has resulted in an approximate
21 percent reduction in the power output-of each tu.rbine as of - .
August 1, 1985 and 1986, and the water levels are expected to return
to near that same level by August 1, 1987.

Figure 7 provides a pie chart showing the Nile River water balance for
the calendar year 1982. With releases fran Aswan of 58.70 billion
cubic meters, approximately 32 billion cubic meters were beneficially
used, including-i7 cubic reters for agricultural prodL'Ction~ '!be
consolidated overall water use efficierx:y of 54 percent and the
irrigation water use efficiency of 45 percent are misleading in that
much of the losses fran the operation of the systan and fran the
agricUltural lands are recaptured and reused several tiIres througbQllt::
the length of the systen. In many cases this requires large energy
consumption in pumping water fram drains back into the irrigation
systan, pumping water from drains into the farmers' fields and pumping
irem wells. The actual seasonal irrigation efficiencies at t::b~ f~

level have been shown to range fram 26 (inefficient systen) to as high
as 76 percent (efficient system). To rnaxDnize output per unit of
water, the efficiency of delivery and application must be increased.

v. E9)'Pt' s Main In i9ation and Drainage Systan/Organiza:ion:

The Irrigation System in Eg]~t consists of the Aswa~ High Dam, eight
main barrages (low dams) across th~ Nil~ River to d:rect water into
the canal systen, 48 thousand kIn. of public canals and drainS,
80 thousand km. of private canals (mesqas) and farm drains, 450
thousand private saqias (water lifting devices) or Pll'l1Ps, 22 thousand
Dublic water control structures, and 560 oublic oumoino stations ..r.. - ------______ __ ~ _ __ ...,,_

This large complex public and private system provides irrigation water
to 5.9 million feddans ~ of irrigated land, including approximately
0.9 million feddans of new lands. Of tb~ i~rigat::~ area requiring
drainage facilities, 70 percent of the area has been provided with
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surface drainage canals and 55 percent of the area has been provided
with subsurface drains. The MOl has plans to complete the entire
drainage system within the next 10 years.
--- -------- -- ------

The irrigation system and the distribution of water are managed by the
Ministry of Irrigation (MOl). The Ministry consists of four
departments (Irrigation, Finance, Planning and Mechanical), four
autoorTties {Drainage, High Darn, Coastal Protection ~ ?llr~y), six
public companies and the Water Research Center with 11 individual
institutes. The irrigated area is divided into 19 Directorates for
administrative purposes which are in turn are subdivided into
48 Inspeetorates and 167 Districts. The 1986-67 ~Q~al ()peration and
investment budget for the MOl is 500 million Egyptian POUndsoi
approximately LE 80 per feddan of irrigated land.

VI. Water Quality:

The overall quality of water in the Nile systen is good for most
purposes and very good for irrigation 11. There are particular
locations where local pollution loads temPQ~~~i1y exceed the ability
of the Nile River to assimilate or dilute. But for-therrost part-the
quality of water in the Nile system from the Sudan border to cairo can
still be described as "good". Downstream from Cairo, in both the
Rosetta and Da~ietta branches. same deterioration does occur. The
quality in the irrigation wat~r c~~ai-systein-1531so good,-although
there is more variation both spatially and temporarily. The water
ql1~ity iI'l the drainage system varies from good to polluted.

- --- -- - -------- -

'!bere have been no comprehensive water quality studies in Egypt that
are in sufficient detail for determining the full inpact of
l1llJ!tiPUrpose developrent. However, based on individual studies
carriea out in dlffe-rent- areas of E9'iPt, the following geoe(~ \\1at~r
quality information is available.

'!be total dissolved solids at Aswan range from 175 to 180 rng/l during
the year, iocreasing to 200 to 210 at t.l)e Delta Barrage (~~ir(), and
further increasing to 312 to 460 at Damietta and 296 to 392 at Rosetta
near the Mediterranean Sea. Concentrations, below 1500 rng/l are
considered suitable for irrigation at today's level of management
knowledge; -

The return flows fram agricultural drains south of cairo are of
generally good quality with 95 percent being below 800 rng/l while the
aratn~-in the middle Delta have flows generally ~low 1000 rng/1.
However, the drains in the Western and Eastern Delta generally nave
high values of totally disolved solids greater than 1500 mg/l and are
not sJitable for irrigation unless they are diluted with good quali~!

river water.

2/ One feddan equals 1.038 acres or 0.420 Hectares
3/ There have been concerns raised r~9rding high bicarbonate
concentration and the resulting hazard to clay soils. lnvestigations
are required.
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There are many exceptions to the above statements near the larger
towns and cities where industrial and municipal waters discharge into
the canal or drainage system causing localized pollution problems.

The groundwater drawn from the alluvium in the Nile Valley is
generally of good qual i ty except along the edges of the valley where
irrigation causes sane leaching of desert soils. wells in the
southern half of the Delta produce good water; btJt in ~ northern
half of the Delta, salinity increases towards the coast. The total
diso1ved solids in the Nile Valley, Western Desert, and south of Tanta
in the Delta are generally less than 1000 rng/l. As one moves towards
b'....e Coast fran Tanta j the values raise ,;gpigly 1:0 4000 at Kafr El
Shei k.h and 40, 000 rrg/l near the coast. .. . -

VII. Future Water Requirements:

Figure 8 shows the estimated Nile River water balance for the year
2000. It has been estimated that to increase agricultural production
sufficiently to eliminate the food deficit over the next 15 years that
approximately 39 billion cubic IDet~~~ ~f water will need to be
available for consumptive use of crops canparea-to the current' level
of 27 billion cubic meters. In addition, industrial and municipal
water requirements will raise fran the current level of 2.2 (Figure 7)
to 4.9 billion cubic mete(§. Current available information indicates
that Egypt cannot rely on much lllOrethari-SS-billioncllolc-meEers of
net water suWlies being available per year during the next 15 years,
assuming average inflows. As such, the only way to increase the
arnountof-osable water su-pplies for consllI'!ptive; I'!Unicipal, and
industrial use is to increase the water use efficiency within Egypt.
This will require increasing the overall system efficiency. Since the
main water user is irrigation, the overall irrigation efficiency will
nave to-he increased fran tl'.e current level of a.,q:>roximatelY'
45 percent to 67 percent, or 12 percent over the next 15 years. Under
the current management conditions and physical systems available to
Egypt, inclUding the pllllping nettNOrk for water reuse, this is not an
unrealistic goal. In addition to Lrrproving the in: ig~t:i()J'l

efficiencies, the M:>I is investigating ways of reducing losses to the
sea. It is estimated that approximately four billion cubic meters of
water, could be saved annually by better management of the
hydroelectric ~~ r~vigation release in the wiot~~ ~hen they exceed
the irrigation demands. . --

VIII. USAID Project Status:

A. §9¥Ptian Water Use and Management Project (263-0017)

After the return of USAID to Egypt, the ~ission became involved in
the irrigated agricultural g~~Da with the initiation of the
Egyptian Water Use and Management project (EWUP) in 1976. This
project, with a 13 rnillion-dol1ar USAID input, was designed as an
adaptive research project to develop appropriate irrigated
agricultural package~ 9I teqhnical and nontechnical approaches for
improving agricultural production and Hlcreasingthe-ovetall social
and economic well being of the small farmer. The project initiated
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a diagnostic analysis approach to identify problems and their
solutions at the farm level pertaining to water application,
delivery and drainage systems, and related agronomic and social
economic conditions. The project ~~n tested the variQU§ P~~QOs~

solutions through project trials on farmer's fields to verify the·
utility and acceptance of the JOOst feasible alternatives. During
the implementation of the EWUP project, USAID provided the services
oftne-COnsortii.Jii for International Developrrent (eIP) ",i~ Colorado
State University serving as the lead university. The action­
research project was carried out at three sites, ranging from 1,500
to 4,000 feddans each, located in Abyuha in Middle Egypt, Beni
Magdal near Caire and On-sen in the North Delt~. The project
focused on the lower end of the distribution system-, i.e. ,-at the
Mesqa level serving fran 100 to 300 feddans. Typical inprovements
resulting fram the EWUP project efforts to utilize farmer
organizations, ccordir~te inputs, and provig~ pby~i~~ remodelling
in the system showed increases in irrigation efficierx:y ~ -- .... -
60 percent, reduction in the amount of water lifted by 34 percent,
iocreased land area available for agriculture as a result of
reorganization of farm channels by 10 ~~~D~, and increased
production by 43 percent. The EWUP project wasclose<J· dOwn· in
December 1984, and the output from the project is being
incorporated within the ongoing project described in the next
section.

B. Irrigation Management System Project (263-0132)

The Irrigation Management Systens (L-.~) project has recently been
expanded based on the findings of a comprehensive Irrigation Sector
Review carried out in late 1985 and early 1986. '!be IMS project is
a complex umbrella project with a USAID input of ~340 million.
Starl-ed in-j:981,-the project is currently planned for ccmpleti9D in
September 1991. '!be project consists of ten sub-projects or
components administered by eight Ministry of Irrigation Project
Directors and involves several US consulting firms and US
contractors~ T~ of u;e c~ponents req~ire coordinatiQO ~ith the
IBRD, FNJ, and tIIDP. '!be project has activities in all 19
Irrigation Directorates that cover the six million feddans of
irrigated land (old lands) in Egypt.

Contracts for the various project components use a mixture of Host
Country and Direct USAID funding and the training and procurement
activities involve all of the above organizations. Figure 9
provides a schematic of the project compoDeDt§ showing each
canponent's duration and life of project vaLle. 1005 of .'1arch 31,
1987 $93 million have been obligated against the project and $ 61
million expenced.

A brief description of each of the individual sutprojects follows:

1. Regional Irrigation ~rovement Project (RIIP)
~RIIP will plan, design, 9DQ ~o~struct a rehabilitation/
modernization program in selected canal can-nanes cover ingan
area of over 300,000 feddans during the life of the project.
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The RlIP will establish and field test an organizational
structure within the MOl capable of providing technical
assistance, construction assistance, economic analysis, on-farm
aevelopmeht assistance, and user involvement to re!TOdel selected
irrigation canal canrnands. The objective is to make the system
more responsive to the needs of farmers and to assure that
water is available in the proper quantities at the tUne it is
needed-to-support increased agricultural output.

A prefeasibility study has been carried out for GOE's National
Irrigation Improvement Program and forms the basis for RlIP.
'Ifle-national program was developed based on seven years of
research and planning carried out by the Egyptian Water Use and
Management Project (EWUP) with USAID.

The RIIP will be carried out in four pto.ases within each area to
be improved: (1) constraints to inproved agricultural production
will be identified~ (2) a feasibility study of potential
solutions will be carried out to identify the least cost
alternatives; (3) the selected alternatives (which must be
technically sound, econanically viable, and socially acceptable)
will be designed and implemented~ (4) the Dnplemented solutions
will be monitored and evaluated to improve the effectiveness of
future L~rovements.

The total USAID contribution to the RIIP will be $105.9 million
including approximately 580 person m::mths of technical
assiitance~-380-person-mOnths--of-nondegreetraining, and five
persons receiving degree training. The initial TA is being
provided by the Consortium for International Development (CID)
~~ ~~itional TA ~il~ be arranged during FY 87.

USAID will help finance improvements such as water control
structures, monitoring systems, canal lining, canal crossings,
canal excavation and/or realignment, land leveling, farmer
organizationaI-efrorts, a grass-roots irrigation advisory
service, su~rt camnodities, training, and technical
assistance. ttle TA will focus on three areas within the country
and construction on eleven areas. The TA for the eight
additional-areas is to be provided for b'J the UIDP in
coordination with the USAID program. The TA will result in the
development of a multidisciplinary approach to problem
identification within canal commands, development of cost
effective and economic solutions, and imple~ntation and
evaluation of the selected interventions. The MOl staff
capability will be developed to handle a national program of
canal c~mand modernization and rehabilitation.

2. Structure Replacement (SR.):
The SR. canponent is aimed. at the smaller structures in the
irrigation system--intake regulators, head regulators, weirs,
tail-escapes, spillways, bridges; and crossing ~t(u~tures. It
is also aimed at improved quality of structures and assuring
that they are built to MOl specifications. During Phase I, over
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3,000 structures were replaced or rehabilitated. During Phase
II, which is currently underway and will be completed in FY 89,
an additional 6,500 structures will be replaced by structures of
acceptable quality or rehabilitated. The SR catp:>nent
complements the new RIIP activities and removes the backlog of
old and existing nonfunctional irrigation structures in the
system.

The total USAlD contribution to the SR camponent will be
$76.1 mdllion, including approx~ately 78 person months of
technical assistance, 25 person months of nondegree training,
and 80 percent of the cost of the st(~Qt~~e§.

An ~portant aspect of the SR program is the increase in the K)l
budget for maintenance of structures so that the large backlog
of nonfunctioniog str~t~e§ will J')()t Q\lilc3 lJP agail'l. Tl1~ ~I

budget has been increased to satisfactory levels so that, wfth
the elimination of the structural backlog at the canpletion of
the SR carponent, the snall structures maintenance can be kept
io a ~ti§faQtQ~Y ~Q~i~iQ~'

TA provided by Harza Engineering canpany is resulting in design
and construction specifications being upgraded and quality
~QDtfQl Dnprov~.

3. Preventative Maintenance:
Preventive maintenance has not been a high priority activity in
b~e field level units of ~~e MOl, resulting in the undesirable
state of maintenance of most of the irrigation system.

The preventive maintenance system will give the selected
Directorates t.'1e eq'..llpment a.'1d s"~ff training necessary to
perform first echelon maintenance. It will alsn install the
procedures to plan for, manage, and control higher levels of
maintenance, including replacements that are contracted out.

The initial phase of the preventive maintenance canponent is
progressing with the establishment of a preventive maintenance
organization in the Gharbia Directorate. With the
LTlplementation of this unit, the K)I has CQlQItitte4 tQ
reorganize, staff and fund this vital element needed to assure
proper and reliable maintenance of the system. Once operating,
this unit can act as a model for extension to the other 18
Directorates in the irrig9teg ?~~9§'

Associated with this program is a proposed IBRD assistance
package to strengthen the channel ~aintenance work throughout
the couot~~. Tb~ maiD focus of the I§8D prosram is on LTcProving
the capabilities of the MOl Public Excavation Companies which
carry out most of the large channel maintenance work.

To assure full coordi~ation between the IBRD and USAID
activities and obtain involvemen~of the private sector, 0SAID
will provide assistance to MOl regarding the IBRD program
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focusing on TA, equiprrent and vehicle for the K)!, and supp:>rt
for bringing the private sector into the channel maintenance
program through procurement of mesqa and small channel
iirP-ro'lemeht-equipmemt.

Under this component USAID will provide $39.8 million inclUding
awroximately 290 person mnths of technical assistance to be
arranged-during the Slulliler of 1987 and 80 person moot~ Qf ll()1'):
degree training. The end result of this effort will be a
preventive maintenance program, tested, accepted, functional,
and fully staffed in at least six Directorates. The Directorate
level organization ~~ training mechanism can tbgo be r~plicated

throughout the renaining 13 Directorates. - -.

4. Main System Manaianent (Telemetry):
Mana9ettent decls;)ns to Increase or dimil)isb wat~~ fl()\tIS at key
points throughout the irrigation delivery systen will be
improved by a telemetry data collection system. This system
will provide real time data to the managers of the system
resultir~ in L~rO\~ management and reQ~tiQn of waste and
irr igation shortages. -

The initial phase of the telemetry systan, currently being
installed by the P£T Corporation of Sp~i1')gfield, Virginia, will
provide detailed data (basically water levels) on the hydrology
and other characteristics at 255 specific points in the
irrigation systen. This project will now be expanded to
inereasethe-kihds oe-aata- (flow rates, water quality;
ccmnunications), as well as the mrnber of data collection points
in the systen (300 additional points). Data are assembled
utilizing meteor burst transmission of collected data to
cooput.er-lzEcrstatlohS-at both cairo and 1w~.

This component will also assist the MOl in expertmenting with
autanation of control gates in a pilot area (Salheya canal
cammandJ-of-the irrigation system. The pilot effort will g~fi~

the resulting decrease in operation losses and iJlprovE!!rent in
irrigation efficiencies. A communications network and canal
feasibility studies for determining the economic extent of
atitQl\ation will also be fil"".anced under the Project. 'l'~ will ~
arranged during FY87 and i.rrplerrentation will be considered on a
case by case basis after analysis of the results of each study.

The total DSAID contribution to this cam?Onent ~ill be
$32.3 million, including approximately 285 person months of
technical assistance and 60 person months of nondegree
training. In addition to the infrastruct~re mentioned above,
b~e TA will build the capability within MOT to operate and
maintain the installed system and plan, construct arXi-operate
the expanded systens in the future.

5. Planning Studies and Models:
The MOl, through its Water Planning Group (w?G), has developed a
number of computer models that are designed to increase the
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operating eff iciency of the whole systen. These models fall
into two groups. One group concerns inflow simulation to
predict flows into Lake Nasser fran the area above the Lake,
i.e., trJ€ basic source of water s~ly. 'I'bi!; gr<:>up also
includes the operating rules of the High Aswan dam (HAD}, i.e.,
how the stored water supply is to be released in accordance with
power, navigation, irrigation and other needs.

The other group of models is concerned with the service area
between the HAD and the Mediterranean Sea. '!bey are used to
analyse the impact of the water delivery system on agricultural
polic ies a.'1d programs: ancf vice Ye~~~ plClT) the distr iOOtion of
water through the systE!l\; and provide detalled-opeiat irig -­
parameters, such as gate movement schedules, for operation of
the system within a specified set of system operating
C'OraStraints.

'!he developnent of these two groups of models has been assisted
by the UNDP, starting in 1977. During the past two years, lBRD
and llNDP; with USAID ~t:ic::ipation, have carried out two review
missions and found the project- ashavlngapbsicive-and
beneficial impact on developing the models needed to properly
plan and operate the irrigation and drainage systEm. Due to
funding constraiDt:§, the UNDP assistance will be phasing down.
The UNDP has requested usAib-to-finanee furtner-refinerrent of
the two groups of models and the addition of several new models
to the two groups.

The objective of this new 00 canponent is to benefit fran the
tine and effort spent thus far developing a basic set of m::>dels
by providing a minimal· investment (one percent of the total 1M3
cost) to take ~'""J€ models to the fully integrate<} ~rational

stage where they can be used by decision makers, to testunpaets
of var ious policies. 'l1'le mop will continue to provide a
minimum TA input to assure full coordination with the previous
program.

The total USA!D contrib.Jtion to the canponent will be
$5.4 million including approximately 128 person months of
tectmical assistarx::e and '15 persoo mc:>l'l~ ()f nondegree
training. As a result of this s~rt, the M5f-wrll-be able to
finalize all models and develop procedures to incorporate model
results into the planning, operation, and decision making
process of ~anaging Nile Ri~~r waters. In addition, other
departments within MJI will be provided with key rrOdelsand
appropriate training to use them in their planning, design, and
operation activities.

6. Professional Developrent:
'!be 1M) Project has been supporting a Training and Manpower
Development Unit ('IM:» which will now form the nucleus of this
Professional Pe~~lo~nt component.
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In late 1985, a training assessment team carried out an analysis
to determine the training needs of the K>I, investigate
alt~~~tive training facilities, and recommend an action
program.'ibe National-Irr igation Training Institute (N!TI)
concept was found to be the least cost alternative to meet the
K>I tr aining needs.

The NIT1 will provide a structured in-service tra!n~D9 program
for the five to seven thousand professional and 70 to 80- - ­
thousand nonprofessional staff of fo()I, plus sane fran the
Ministry of Land Reclamation. Training will be in over 60
Subject -matter--areas. ~"ITI will P.ave the c~ili~y to provide
high quality training to 2,500 students per year focusin(j mairlly
on the professional staff.

'!'he NIT1 will build on t]le '1M) a'1d embody a IDQl~i-C!isciplinary

awroach to technical training and will utilize an aCtion -- ­
research focus under field conditions. Managanent training will
be organiZed by NIT! but will be carried out mainly at the
existing-center for Agricultural Management ~~lopment and
other regional and national training centers and universities.

USAID will provide a total of $11.8 million including
approximately 225 person months of teQbDi~al assistance to be
obtained during late 1987, 150 person months ornoooegree­
training, 12 persons receiving degree training, and limited
oo:nmoditiE!s> t() ~!:)~ure that the Professional Development
cooponent is fullydeveIopea,;-

7. 'ttle Water Research center:
'!he §Qgp! Clod canplexity of the fo()I responsibilities for the
irrigation Sysfenmvolve-a wide ra.."l;je of scientific dieeipliIllas
and widely varyiD;J subject matter areas. 'Itle Water Research
center was created by K)I to do the basic research and be the
te~r~()ir of knowledge on all aspects of the irrigation system.
TO serve this-pUrpose, 11 separate research institute~ ~r~
created and are fully operational. 'ttle Water Distribution and
Methods of Irrigation Research Institute was the ~lementing

agency for the USAID-supported Egyptian Water Use and Management
ProJeCt· ·(OOPl .--~ Weed Researc..l) Institute will ~ involved in
the currently proposed Preventive Maintenance canponent.-

The total USAID contribution to the WRC will be $32.1 million,
inCluding apprDxunately 479 person months ot technical
assistance. erD is currently providing limited amounts of TA.
During 1987 MOl and USAID will arrange for additional TA
s~pport. The objectives of this component will be ~o strengthen
the existing staff of all eleven institut:.~s with TA and a
significant arwunt of degree training (26 PhD and 44tof>c) and
nondegree training (468 person mnths). In addition the
institutes will ~rove their capabilities to utilize private
contractors, universities; and other I~search organizations to
carry out special research projects rather than increase-core
staffing.
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8. Project Pre~ration Department:
'Ibe Project PreparatIon Department (PPO) was created by M:>!
under the original IMS program to provide international quality
economic-and-technical feasibility a~lyses of in~~~D~

options open to the MOl and to prepare reports in English for
submission to international financial agencies and foreign
donors. The PPD also serves in a staff capacity for the
MinIster of If[ igation to provide econanic and t~h!lic:~

analysis of various developmental problems as assigned by the
Minister.

The PPO, supported trj P~rza Engineering ~y, l1Cl~ turned out
a mmber of studies of acceptable quality. For exanple~Its··

North zifta feasibility study danonstrated: (1) the proper
methodology for carrying out such studies and (2) the importance
.of· such studies in :raking fu.~ing decisiQD§.

'ltle total USAIO contribution to the PPO canponent will be
$10.7 million, including approxnnately 400 person months of
technical assist~~e and 25 person moDtb§ qf ~~~ree tr~i~~ng.

9. Survey and MaWing:
Part of the normal planning/design apparatus for irrigation
systems is high quality aerial pb9!:ggraphy and detailed
topographic maps. ... - - ..

Most of the cadastral and topographic maps currently in use for
planning and designing- irr igation- Luprovemants were prepared
between 1900 and 1945. Most of these maps are not adequate for
preparation of feasibility studies or detailed project
planning. In addition, accurately scaled aerial photography is
lloEavai1able forme irrigated areas of Egypt.

During 1987 this component will arrange for and finance
contracts for aer ial photography, new cadastral maps for about
five million- feddans of t.&"l€ irrigated lands; and larg~ ~~

contour maps of all the agricultural laOO. It will also provide
training and equipment to the Egyptian General Survey Authority
to upgrade its capability to provide certain mapping services.

The total USAID contribution to the Survey and Mapping canponent
will be $6.1 million, including approxtmate1y 130 person months
of technical assistance and 40 person months of nondegree
training.

10. Miscellaneous Technical Assistance and Canmodity Procurement:
This component is a residual supply of technical, commodity, and
trainir~-assistance to cope with proQl~s not addressed by the
other canponents or to take advantage of particular-­
developmental targets of opp:>rtunity.

To date over one million dollar~ b9ye been utilized for special
studies carried out in conjunction with other donor ageneles;
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noooegree training for r-t)I officials outside the normal 1M3
components, project evaluations, invitational travel in
conj~~~i~n ~ith lBRD projects, and miscellaneous procurement.

In the future this component will provide an additional
$4.6 million to help MOl strengthen their monitoring and
e",,~lllCltion procedures by providing TA and canmodities. In
addition,'i'A wilT-continue to be made available for ~ia1
needs such as the Ut:Per Nile Barrages panel, the panel reviewing
the progress on Esna Barrage, and other special projects.

c. Irri9ation ~ing (263-0040)

The Irrigation Pumping Project was initiated in 1977 to install
37 ~rge purtping stations along the Nile River fran Aswan to just
south of calro.- A-loan of $11 million itoo a grant ()f $8 million
were provided to the GeE. '!be plllp stations are designed to .
provide reliable irrigation to areas along the Nile River which are
D~t currently served by the gravity canal system.

This project is being managed by the USAID office of Infrastructure
Development and indications are that all the pump stations will
became fully operational during FY 87.

- ---- - ----

D. ~lied Science & Technology (263-0016)

This USA!D PIQj~t has a canponent that is providing $136,000 to
assist MOl carry out-a studY of-New land Development. The stu~ i~

being bnplemented by the Water Distribution and Irrigation Systems
Research Institute of the Water Research center which is providing
1£ 385,000 tgwards the study effort.

--- - -- -- ----

Interdisciplinary research teams are carrying out studies in three
project areas on existing new land developments. The irrigation
systE@§3 ~ing studied include sprinkler, drip, and several types of
surface irrigation.

The project began in May 1984 and is scheduled to last for four
yea~~. ~h~~~ I (May - September 1984) consisted of research
design, selection of staff and field research sites, c1~t~rmining

measurement criteria and procedures, literature review, and­
prellininary data collection. Phase II is scheduled to last for
three years and entails field measurement of experience in a
variety-of reclamation settings cering three suc;<;~ssive crop
years. Phase III, final analysis and report ',.;riting, will begin in
late 1987.

E. Commodity Irrport Pr99r&Tl

The USAID Camoodity Inport Program is available to the MOl for the
procurement of needed canrnodities. For exanple if the M:>l requires
pumps, tne? agree to transfer their line item budget in the
equivalent cost of the pumps to MPIC who in turn requestsUSAID to
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fund the iteus to 00 imported. Since 1975 MJI has imported over
$15 million worth of canm:xUties through the eIP, mainly in the areas
of spare parts and punps.

----- -

IX. Other Donor Activities in Irrigation and Drai~e

A. canadian Bilateral Developnent Assistance Program

The canadian Government is assisting the Ministries of Irrigation
and Agriculture with the implementation of the Integrated Soil and
Water Improvement Project (ISAWTP). Phase I, financed through a
$1;8 million grant, provided canadian ~Ils;\11tants fran the
Government depar tments of Energy, Mines, and-Resool:ce-g to conduct
basic data collection and surveys on 90,000 feddans in Dakahliya in
the North East Delta.

Phase II, if approved, will carry out implementation of
irrprovements to the irrigation systen similar to the USAID Regional
Irrigation Inprovenent Program mentioned above. Both activities
(CEDA and US~.ID) are being J'lIaOO9~ l::>y the sarre unit within the M:>!
to assure full oonefits frem the lessons-Iea.rned.

B. United Nations Devel02l!:nt Prograrrme

A three-phase program was started in 1977 to assist MOL in
establishing a water resources master planning unit. With a total
contribution of $3.65 million, the project will be canpleted in
i988~-Theprojecthas resulted in the establishment of g Water
Plan Group (WPG) within the ltDI Planning Sector. The WPG is --­
staffed and equiped to carry out a wide range of planning and
i.ntplementation activities. The WPG is assisted by IBRD-funded
sbOrt~term-specialists, and USAID will provide f1JI~r SURJOrt
through its Df) project. - - - -

c. The Bank Group

The IBRD and IDA have supported a large drainage program in Egypt
since 1970. Agreements, totalling $178 million, providing
underground drains covering 3.1 million feddans have ooen
iltplem:mted. 'Itlese agreements also inclUti~ 2.56 million feddans
of open drains, construction of 22 new drainage-PunP -sfa.ti()h~f;-and
the rehabilitation of two existing pump stations.

Most recently the Drainage Y. Agr~~Dt: was signed providing
$68 million of support to the Egyptian Public Authority-for
Drainage Project's (EPADP) lO-year program of drainage works. A
gross area of 1.33 million feddans will be cover~ under the new
project, bringing the total ar~~ provided with acequate drainage to
4.4 million feddans. It has been estimated that the-ultimate need
is approxllnately 4.7 million feddans.

D. Others
Italy is providing $6 million for the constructicn of the DarrJetta
barrage on the Darnietta branch of the Nile. Japan is currently
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financing same small land reclamation projects, and the Dutch
Government is supporting a rural development and irrigation project
coveriQg ~5~,~00 f~~ans for El Fayoum.

'ttle HaIroul Drainage and Soil lITprovement Project, approved by the
European D=onanic Camunity, covers 65,000 feddans reclaimed fran
~It~ Burullus in the early sixties. The project area is located in
Kafr el She-ilth-Governorate. 'l'tle five-year prQj~ includes
ditching and land ~rovement works in 30,000 feddans-,IriStallation
of pipe drains in 35,000 feddans and tmprovement of irrigation
infr~~tructure. Total project cost amounts to US $40 million.

X. Definition of Irrigation Manasement:

~e term "Irrigation Management" has came into its ~rtance during
t:l'le last decade-and is an outgrowth of the e'lQ111~ion of on-farm water
management and irrigation water management work carried out-since the
1960s. Irrigation Managem:mt is a mixture of science and art and is
not fully understood. '!here are no formal degrees offered in
irrigation-Management.

Irrigation Management can be defined as the process by which water is
manipulated and used for the production of food and fiber. This is a
comprehensive definition in that it iDQlu~es water resources, dams,
reservoirs, codes, laws, canals, institutions~-f~lIIners~-soils,crop
inputs, and cropping systems. Irrigation Management has to do with
how these pbYf;ic=al, biological, chemical, technical, legal and social
resources are cambinedana-orchestrated along with the essential
knowledge, skills and motivations required to 'achieve improved food
and fiber production in terms of a stated set. of performance goals.

Irr igation Management is especially importa.'lt to Egypt. ~au~ of the
major effect of irrigated agriculture on the econauy. In Egypt ·ana···
elsewhere, most of the engineering principles to bnprove Irrigation
Manag~nt have been known for years. What is not known is how to
devise an IirigatIon Managenent- program based on t.be Physical and
cultural interfaces in each location. One of the mst underrated and
misunderstood dimensions of irrigation management today is that of the
iDQiyi~u~ and collective irrigation behaviour of farmers.

Government officials and donors are slowly realizing the high
econanic, social and political costs involved when farmers and users
play only a passive role in irrigation projects. What is still not
well understOOd is how to match technologi~~ and management modes with
different physical and social environments. LiKewIse, weheea to
learn how to diagnose and reform key social organizations and
institutions, discover better ways to utilize farmer clients more
effectively by givir~ ~~em a sense of OWD~fShip in irrigation systems
designed to serve them, and find the proper set or mix of-policies
which provide incentives which will really motivate farmers. This is
hardly possible until all professionals and agencies concerned provide
tneadequate ir~entives, institution91 support, and services which
will in fact make improved production fXlSsibilities areali ty.
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'lbe &lUP, described under VIII.A. above, developed ways of
accatplishing Irrigation Managenent on a snall scale, and the RlIP,
under VIII B.l., will apply those lessons on a larger area.
~vet,-there is still- much to be learned. :aolUP showed the YCillJE?
of the interdisciplinary approach using a team of engineers,
sociologists, economdsts, and agronomdsts to identify Irrigation
Managenent problems and develop and implement solution to those
problens.

XI. Poliqy Issues:

As Egypt progresses towards iTopIoving the water ~~ ~~~i~iency of
the river and canal systen, numerous existing policies will-helve to
be reviewed and modified and additional policies established. An
Interministerial Water Planning Committee has been established,
headed by the lIJ.nistry of Irr igatiQo and baviog ~~2~~~l'ltatives
fran eight other ministries. 'Ibis body is responsible to-revIew
the impact of all proposed projects involving the use of water and
has the authority to set policies as required. As the Ministries'
existing computer modelling capacity ~~Q~~s, their capacity to
test the irrpacts of alternative policy reforms wrll iocrease-many
fold.

The following is a list of some of tb~ possible policy ilnprovements
that could be discussed with GOE as they relate fa Irr igation
Managenent:

A. Proportion of funis allocated for Luprovar.ent of existing
projects versus new schemes.

B. Below ground public irr igation distr iOOtion systems versus aoove
ground-system of delivery.

C. Cost recovery for water fran the benificiaries, taking into
account the present and planned price controls and subsidies.

D. Benefit package (JOOnetary and rerit advancement) required to
retain qualified professional staff within the MOl.

E. Public versus private ground~ter developrent to help ~nt!,()l

water tables and supplement the surface distribution system.

F. Responsibility of MOl and the farmers at the mesqa level and for
t~e-operation of the canal 5yste~.

G. Diagnostic multidiscipline "bottoms up" planning and design
approach versus the engineering "top down" approach.

H. Coordination responsibilities of the Ministries of Agriculture
and Irrigation.

T. Organization and staffing poli~i~§ of the MOl as it begins to
utilize more advanced technology.
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XII. Projected Activities:

In addition to implementing the current portfolio that addresses
the above mentioned policies, USAID should consider assisting GCE
\:h-inlCthl'ough its curr@nt policies reg~~<3i1'l9 the develo{nent of New
Lands. - -- --- - ---

There is a potential for expanding agriculture and development
using ancient nonrenewable grounQ~t~r in the New Valley (Western
Desert) and the Sinai. The use of this vall1.able-resoorceneeds
careful planning and management. USAID could play an iIrportant
role in the development of these groundwater resources.

Also there are approximately 0.9 million feddans of new lands that
have been developed using Nile River waters. Sane additional new
lands will be developed over the next 20 years, utilizing the saved
water fran improved overall ~ui9ation and water use efficiencies.
Studies have shown that the effectlvenessoCpast developiT.cnt of
new lands has been marginal in JOOst cases. USAID should consider
assisting the GOE determine how to use these new lands more
effectively. Studies of tb~ ()ld new lands may reveal how to
improve the new lands already deve16ped -ahdat the same ti.l'ne
provide guidance for ~roving the planning and designs of future
new land developrent. At the same time the role and benefits of
roie piivate sec~or involvement could be exploreg for providing
mechanisms to improve production. -- --- --- -------

Other projects or programs that may be considered by USAID in the
futureWOUla-be the formation of a consortilD to replace the old
Esna Barrage in ~r Bn'Ptr involvement in shOre- proteCtion -­
activities along the Mediterranean to reduce losses of agriculture
lands and reduce saline intrusion; investigation of potential
SOdium-nazards in soils, the effect on i~~i9ation management, and
methods for reclamation; and assistance in rOOnit6r1rigprograms for
water table level and soil salinity - alkalinity to assess existing
drainage system effectiveness.

rx:x: loD. Copy
Updated 4/12/87
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NILE RIVER WATFR BALANCE
<BXLLXON CUBXC METERS)

.1982

-I,

RJ::L~A8ES FROI1 ABWAN DAM ­

PRODUCTIVE USES
MUNICIPAL
INDUSTRY
oLD LANDS CONSU~~TIVE USE
NEW LANDS CONSUMPTIVE USE
POWER AND NAVIGATION

LOSSES
SEA • TERMINAL LAkES
EVAPORATION • SEEPAGE FROM CANALS

NILE WATER USE EFFICIENCY
IRRIGATION EFFICIENCY
CROPPING INTENSITY
CROP CONSUMPTION USE (C.M./FEDDAN)

SEA/LAKES (42.2")

\
/;

INDUSTRY (O.6~"

S8.70

3i.82
1.84
0.34

2.7.01
0.03
2.60

26.88
24.77
2.11

S41­
45%

1851­
5,000

OLD LAND USE (46.0%)

SOURCE. MOl MASTER PLAN FOR WATER RESOURCES DEV£LOPMENi.
llNDP - I ERD DEC 1984.
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NILE RIVER WATER eALANC~

<BXLLION CUBIC METERS>

RELEASES FROM ASWAN DAM -

PRODUCTIVE USE
MUNICIPAL
INDUSTRY
OLD LAND COMSUMPTIVE USE
NEW LAND toMSIJI1pT lVE USE
POWER AND NAY I eATION

46.9
~3~S

1.4
3:5.1
3.9
3;0

LOSSES
~ ~SEA- AND TERMINAL LAKES

EVAPORATION AND SEEPAGE FROM CANAL

NILE WATER USE EFFICIENCY­
IRRIGATION EFFiCIENCV
CROPPING INTENSITY
CROP CONSUMPTION USE (C.M./FEDDAN)
BASED ON A eOPUL~TI~~ OF

81'X.
67"1.

200%
5,400
65.5 MIL

/
NEW LAND (6.7%)

POWER/NAY (5.2")

~~~ ~ SE~ (1.7") MUNICIPAL (6.0")
._~-=~ !NOUSIRX (~.~~)

SOURCE: MOl MASTER PLAN FOR WATER RESOURCES DEVELOPMENT").
UNDP - IBRD DEC 1984. 0
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