3.3 POTENTIAL AREAS FOR DEVELOPMENT

3.3. ld-General ?tinciples of'RegiOnal Development Planning

As was mentioned earlier, the Project Area extends about 300 km from
north to south and 120 km from east to west; and remains to this day
largely uninhadbited.. The objectives of this comprehensive regional
developuent plan’ is permanently to, settle the Area with a population
appropriate to its reésource base and thereby to, add to the small
inhabited area of Egypt and establish closer integration with the
neighboring Sudan. ‘ , e ,

As pointed out in Chapter II, the Project Area has exploitahle resources
for the development of agriculture,_fishery, minlng and. manvfacturing
and tourism._ There are two different ways. to plan and implement the :
‘development of the Area’s potentials and to create théerein a viable
regional economy and stable society.. The. first method is to divide a
given region into several smaller areas by their respectlve sectOral
respurce endowments and then to: incorporate separately envisaged. .
seCtoral development paths and related community building for these
areas. into a. coherent regional development plan. The second:method. is
. to map the entire regional resource endownents ‘and then to. divide the
‘region into smaller areas identifiableé by noting agglomerations or .o
clusterings of. these development petentials. Regiopal dévelopment .is.
planned to achieve closer linkages among respective sectoral develop—
ment projects and prograns within and among the identified areas..;_

The largely uninhabited Project Area has practically no basic infra—
structure except in Aswan City and its immediate vicinity. Theréfore,
any kind of deveélopment projects and programs for productive sectors
and for community settlement necessarily entail massive investment in
basic infrastructural facilities such as transportation and communi-
cation, power, housing, etc. Consequently, the second method is more
desirable for the Project Area, because it alms to provide basic
infrastructure in areas where expected agglomerations of economic¢ and
social activities will enable more efficient utilization of such
facilities and ensure better direct and indiréct resource development
effects. : :

In other words, the Study Team will identify in the Projeet Area’
several development centérs, where resource endowments warrant better
foreward and backward iinkages and common utilization of infrastructure,
and thereby justify the settlement of a sizable population. Tt goes -
without saying that these centers should be provided with basic public
services facilities for the residents in the centers’ and {n the dutly-
ing areas. Sectoral .development planning which is stressed in the
first method is also. important, but it is desirable first to determine
the priority of development by assessing expected agglomerations.of
various sectoral activities 'In respective IOCalities and then to. proeeed
to the formuiation of sectoral development plans.

The first’ step in identifying develOpment centers is to find potential
areas for developrent, where there are clusterings of exploitable
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resources’ to' sustaln a sizable popuiation.' ‘These- areas in addition
must be strategically located vis-a-vis the expected transportation
nétwork, or in other words, have greater possibilities of 1ntegration
with’ other potential areas of development. A development center or a
central ¢ity will be established in each potential: dévelopuent area:
to provide administiative and other basie neéds services to the area
population as wéll as to facilitate closer linkages betweén develop-
ment efforts in various productive: sectors.: A development center will
have a sérvicé area with a radius of abour 30 ~-40 km; ‘and, c¢onsequently
neighboring . development centers should be so located to keep the same
distance between them..

3. 3 2 Distribution of Development Potentials by Sector

(1) Agrlcultural Development Potentlals

As already indicated 1in Sectlon 2.1 in Chapter 11, there are two kinds
of potential development areas: - upland agricultural areas and fore-
shore agricultural aveas,  The upland agricultural areas are located
between altitudes of 183 m (i €., the high water level of High Dam Lake
in a flood year) and 210 m (i.e., the economlcaliy Justlfiable maximumn
head for pumping water from the lake) and have topographlcal and seoil
.conditions adequate for agricultural préoduction. ‘Eighteen areas: have
been identified -with a total net area of 134,000 feddans (for details,
see 2.1 of. Chapter II ‘and 4.1 of Chapter IV).

Foreshore agricultural areas are located between 175 and 185 n in
altitude, which is above the range of annual fluctuations of the lake
water level in a medium flow year. Sites must be flat with gentle -
sloping to reduce capital costs and have a contlguous area of 20 km
(approx. 4, 760" feddans) or over to enable the settlement of a community
with a populatlon of approximately 2,000 or over., A total of fifteen
sités have been identified on the maps of scale 1125,000, including
some areas less than 20 km? but contiguous to the identified upland
~agricultural areas. "The total net arable area is approxlmately 16,000
feddans (for details, see 2.1 of Chapter II and 4.1°6f Chapter IV).

(2) Fishery Development Paotentials

‘The primary production (l.e.,. phyto plankton) of High Dan Lake is
‘substantial, "Thé écho-sounder probe indicated wide distribution of
kalb-samak in as yet largely unexploited off- shore areas of the lake
and in‘some of the major khers surveyed. Although the percentage of
“Tilapia nilotica 'in the tétal tilapia hauls has réportedly been A
de¢lining relative to Tilapia galilaea," the improvement of the storage
method at’ fishing camps and in carrier boats is ‘expected to- enable’
tilapia fishing 4n thé southern half of the lake where the- digtance’
from Aswan cufrently makes it nearly’ impossible.. ‘Therefore, the lake-
‘shore ‘will be’ shortly dotted with small villages of fisheriten ‘who ‘also
practice’ subsistencé oriented agritulture mainly’ in, the Eofeshore area.
“The High Dam Lake DeVeIOpment Authority has a plan to ‘eomstruct _
:permanent structures possibly at ten 1OCatiOns to giVe better sheltérs
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for fishermen and- eventually have them develop into full—fledged
communities. . : :

TWD experiments of fish culture ‘have recently been started.r oné near
the West Harbor and Lhe other .in the end:of Khor Ramla. ,Artificial
rearing. of tilapia seedlings to bé released to the lake will be started
in the near future and more advanced types: of aquaculture will be

. Introduced - in a more-distant future. Howevexr, the appropriate sites

. for such undertakings aré yet’ pendlng on . further investigation.

In additiOB, the expected in¢rease of fishing efforts and the improved _
transportation of hauls will c¢all for the upgrading of harbor facilities,
first at Aswan and later possibly at Abu Simbel, - The headquarters of
fishery management and studles will be also needed somewhere near the

High Dam.

(3)- Mining

The mineral resources avallable in the Projcct Area are largely non-

‘ metallic, such as clay, kaolin, " quartz, barite, orthoclase,'silica '
sand, limestone, tale, granite, marble, sandstone, phosphorite, eté.,

- and distributed on_ the western and eastern Shores of the lake, Metallic
minerals are limited to iren, gold, copper and chrOmite, all deposited
on the east bank of the Nile or the éastern shoré of the' lake. A few
of the non-metalli¢ minerals are already under exploitation ot about
to be exploited, while mining of iron and gold ores are currently
dlscontinued :

Hajor development possibilities are as follows.

(i) . Aswan areat Mining of granite, sandstone, clay, quartz and
SE feldspar and reOpening of an iron mine :
(ii) Kurkur area: Mining of clay and 1imestone
(iii), Kalabsha area: Mining of kaolin and clay
{(iv) El AllaquAbu Swayel area: Mining of marble and poss1b1y
. 'copper, chromite and gold
{v) Abu Simbel: Minlng of sandstone

{4) Manufacturing

In contrast to agriculture, fishery ‘and mining which have to be developed
close to the. sites of . respective resource endowments, the development of
manufacturing ‘has .a_far wider range of alternatives for -its 1ocation.
Manufacturing industries could be developed near places where primary
_ products. which they utilize as ray materials are . produced or mined
1t could be established in places where there is good access to manpower
] f01ward of - backward 1inkagé with other related manufacturing industries
and_with other, sectcral activities., In addition, it will be :necesgsaty
‘to take into account the requirements ‘inherent in certain. types of - :
manufacturing industries such as scale merits.of operation, capital and
~labor, intensiveness and 50 t‘orth.: The identificatiOn and location of
prospéctive industries will haVe to be made’ by ‘exanining’ thelr relative
.advantages In the terms indicated above. It 18 expeéted that Aswan
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City, with its sizable agglomerations of population ‘and industiies,
will play aan integral role in the manufacturing development in the .
Project Area.

(5) Toorisﬁ

The tourism resourceés in the Project Ared are classified into the .
following categories: (a) historical ruins at Abu Simbel,; Aswan City
and on the lakeshorej (b) scenic points mainly arvound the first
cataract of the Nile; {¢) modern constructions like the Aswan High
Pamj and (d) cultural assets of Nubians.'

The major’ constraint for tourism development in the PrOJect Area is.
that the potential demand exceeds the available capacity of accommo-
dation., Becausé tourist arrivals are. -projected -to inerease further
in the future, hotel rooms and related tourist facilities will be
substantially increased chiefly at Aswan and Abu Simbel,

(6) Hater Resbﬂrces

The greatest water resource available in the Project Area is High Pam
Lake, which, however, is the primary source of watér for the eatire
country of Egypt. As already rmentioned in 1.1.2 of Chapter I, Egypt 8
" share of Nile water is currently almést all utitized downstream for
irrigation and other various purposes. The scale of future develop-
ment in the: Project Area depénds, consequently, on the possibility of
1ncreasing the annual  yield of the Nile and of improving the efficiency
of watér managénment in the existing irrigation systems downstrean,

and furthermore, on the éstablishmént of the natiepal water allocation
system which is consistént with socic-economic priorities of regional
deveélopment.  The Water Master- Plan curreéntly under preparation by

the Academy of Séientifiec Reséarch and Technology, the Ministry of
Irrigation and other related government agencies is expected to take
into consideration the water requireménts envisaged in this regional
development plan for the ProJect Area.

{7 Transportation

The’ transportation network in the Project Area is extremely limited
except in Aswan City and its immediate vicinity, reflécting. its
relative economic backwardness., Major inter-regional and intra~
regional transportation 1inks which currently exist are as follows.

-(i) “Air routes which’ connect Aswan to Abu Simbel and to Cairo
¢ .-+ yia Luxor
(ii) -Railway ‘which counects Aswan to major population centers
_ further north
(iii) WNile waterway between Aswan and Cairo
{iv) Natioenal Highway Route 2 to conneét Aswan to Cairo =
(v) Paved roads with a total exteasion of 170 km which connect
from the city center to.the airport via Sahara City, from
the city to the iron mine, from the atrport to Kurkur and
from Abu Simbel to Tushka, with the rest being unpaved
" community streets and camel paths in the desert
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. {vi) . Lake Surface transportation between Aswan and Wadl Halfa
'acroas the Sudan, border . . .

The future transportatioa developaent will and must play a crucial
role in the' Project Area, by providing good access to, and linkage .
among areas endowed with exploitable resources and thereby serving to
activate various eeonomic and soclal activities.

3. 3 3 Potential Areas of Development h_f-

]

For rough perimeter demarcation of potential areas of development, 1t
is' impotrtant to take iInto consideration their respective ‘centers which
will effectively’ provide various public services and function as central
nodes. for economic as well as social activities in the areas, . As shown
in Figure 3—3 1, the distance between the existing. urban centers from

Figure 3-3-1
_ﬁietance'ﬁetween : _
Existing Urban Centers

“Qutside the Project Area

Aswan City as far as Esna at the ‘southern

.end of Qena Governorate ranges’ from a

littie over 40 to 55 km. In other words,

these urban centers service their respec-

tive outlying areas with a radius of
30 - 40 km._ ' : :

Figute 3 3—2 shows the distribution of

the -foregoing resource, endowments in the
Project Area. : Agricultural development
potentials are found more or. less ‘clustered

in the areas from Kurkur to Kalabsha,
: ar0und El Allaql, and -in the southern .
. part. of . the lake shore, especially on

the western shore -from Abu Simbel to..

Tushka and Tomas/Affla. Abu Simbel and
~ Aswan have non- agricultural development

potentials, tourism for the former and

;“1ndustr1a1 tourlsm and other secondary
and tertiary. sector. potentials for . the

latter. . Bl Allaqi and Kalabsha have
mining potentials in addition. Six poten-
tial areas of development can be demar-~
cated in the Project Area, by noting the

: clustering of resources. .-
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CHAPTER 1V

'SECTORAY, DEVELOPMENT PLANNING

4.1 ACRICULTURE

Agricultural development in the High Dam Lake area is constrained
mainly by the difficuley of water conveyance from the lake for

want of underground water sovrces. The prospective development will
comprise two types of agriculture, namely, upland agriculture and fore-
shore agriculture. The former is developed on lands higher than

the maximum flood water level of the lake and will be provided with
permanent water conveyance facilities for perennial irrigation. ‘The
latter will be developed on the zone below 183 m and above 175 m in
altitude and provided with supplementary irrigation by portable water
conveyance equipment,

Foreshore agriculture can be practiced relatively easily due to its
cheaper costs and simple facilities, and in fact has been recently
started by Nubians., Irrigated upland agriculture is technically
possible, but due to difficulties of topographical, soil and hydro-
logical conditions around the lake, its development will be very costly,
and 1ts economic feasibility seeins to be far from encouraging.

4.1.1 Farming System and Expected Income

(1) Basic Concepts for Development Planning

In view of the evident 'soil and climatic limitations, agricultural
development for the High Dam Lakeé area neced be based on a production
program which 1s attractive to prospective settiers, securing a stable
standard of living for them.. Tn other words, the farming system to be
envisaged for the Projéct Area must be so identified as to offer
economic incentives larger than what the settlers can, or do, obtaln
in the place of their origin,

As was discusaed in Section 3.2 of Chapter ITI, the agricultural labor
productivity per worker in the Project Area is projected to reach
approximately £E 2,000 in 1997, or an annual fncome of about £E 1,800
per worker, which is on a par with the expected national productivity
in the agricultural sector. Considering the less favorable conditions
for development fn . the High Dam Lake area, the farming system will have
to be so desighed as to aim at a slightly higher anauval income, In
order to achieve this target, agriculture for the Project Area must
meet a number of requirements as shown below,
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Based on the profitability’ of crops shown in Section 2.1 of Chapter 11,
a cropping pattern appropriate for the Project Area is identified
sepaxately for upland ‘and foreshore ‘agriculture, as shown in Figures
4-1-1 and 4-1-2 and Table 4-1-1. As seen from the table, the cropping
intensity is set at 180%, which is substantially highér than the current
pﬁactiée'ihithe1n0rthernfpattibf'Aéﬂdn'COVéfhoratef ‘The higher :
intensity is selectéd mainly becauvse (1) maximum possible land utiliza-
tion is necessary to ensure higher agricultural income and (11) the
practice of fallow need be avoided to have the soils mature and become
fertile as quickly as possible. ’ ' '

-

Table 4—1—1,lPropbsed Cropping Patterns

Distribution (%)

Season Crops ~ = = Upland Foréshore
Hinter Ceréalé & Beans 8.0 20.0
; Vegetables 63.0 70.0
Fodder (perennial) 5.0 -
Citrus ( T ) 10.0 -
' Sub~total | 92.0 90.0
Summer Sorghum .9.0 22.5
01] Seeds 10.0 10.0
Vegetables 18.0 - 17.5
Spices 36,0 30.0
Annual PFodder 9.0 10.0
FYodder {peremmial) 6.0 -
Citrus { o ) - 10.0 -
Sub-total 92.9 90.0
Total 184.0 180.0

-_—

Source: The JICA Study Team,

For upland agriculture, triennial votation is recemmended as shown in
Figure 4-1-1, Winter crops are planted in November, while summer:erops
are planted in mid-May in order to give a one-month allowance for:land
preparation afted the harvest of winter crops. Continuous cultivation

of the eggplant family is refrained in order to avoid its adverse con-
sequences ' 11ke infectlon of soils and crops. Leguminous forage crops are
included to promote nitrogen fixation and to he used as green manore
together with crop residuals. . . ‘

FQ?eéhoté'agricult&re is practiced 1n the drawdown zone of the lageshbre '
using movable frrigation equipment, as will be described later in this

section, The area of cultivation differs for winter and summer FfOPs;a
as indicated in Figure 4-1-2. Winter crops are cultivate@ on: the upper
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Figure 4-1-1 PropOsed erpg}ng Pattern
for Upland Agriculture
(triennial rOtation)

. - 1 - A T R B ~ [Rota-
c.I. Jan.Féb.H&r. Apr.| Hay | Jun.|Jul.lAug | Sep.|Oct. Nov.Deciﬁiock

_(X"O' . Pallewdx .
Beans 3% j\\ Sorghum 9%

N\ }Inﬁ'i’lgw 32&

Onion 5%.-

Po;ato SQ\\
okra 32 N\
\

28 Cucumber 2%

Tomato

257

- Gféun&ﬁﬂt 5%

Seéame 5%

Fodder 4%

Cucumber - 2% .
Fallow 3%

Okra 3% -\\\
maYlow 3%\\\

Hatermelon 10%

/x//V

4///’1

v

—y

//

arlic
257 11
. Tomato 257

P per 4%

e

Fodder 5%
361 e Fallow 2%

',»f”//’lf—ff"”

Garlic 25% Pepper 26%

111

Perennial fodder 6%

90

| § | cftrg 108
‘100 a,;',ﬂ:iﬁv o

C.I. = Cropping Intensity in Z.
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Cropplng Pattern for .

"Flgure 4%1?2 'Crobping féttetn for,Foresﬁére Agficuiéure

. Cropping Pattern for
Summer Cropping Area

Winterx Cropping Atea

@A) (B) .
c.1.nov. | pec.|7an. | Feb Juar . | apr., c.1)Apc. | May Dun. Jul. | dug.
0 0
-Garlic 25%  Pepper ﬁﬁ%
Tomato 23% " Sorghum 22.5%
- 50 501
Barley 12.5% \\\ . Hatéfmelon_lb%
‘Beans 7.5% \ | Fodder 10%
Onion ?{5%'__ - _ Sesame 5%
Potato 5% ‘\\ Yk Groundnut 5% B
N : ey
o /,f-’g\_\ - '\\;g e
90 A TN 90|~
: (( Jew s mallow: 2.5% : i J w's mallow 2.5
\ \ Okra 2.5
100 N gucumber : iy _ 100] N cucunber 2.5
C.1. = Cropping Intensity in %,
¢ Schematic Section of Foreshore
fbglt va Agricultural Area

up to EL. 183 m

Ground surface

1255

W.L. on lst Nov.

W.L. on 15th Apr.

Drawdown



part of the drawdown zone, while summer cvops are planted closer to
the shoreline, However, their cropping periods do not overlap each
othér, in order to suppiy water to the.two areas by a single
irrigation equipment. Considering the fluctuation of the water level,
winter crops are planted in the beginning of November and summer crops
in the beginning of Hay. :

The: farming in the Project Atea will be sémi- mechanized in the sense that
it is similar to the current practice in Egypt’ where tractors are mainly
used for land preparation, sowing of cereals and part of fertilizer:

" application and weeding. A farm of 10 feddans which emphasizes the
i'intensive cultivation of various vegétables cannot expect high returns

. on mechanization.‘ Excepting soil préparation ‘and plowing, mechanization
. is less efficient in that the damage to c¢rops will be much larger than

" manual weeding,’ planting, harvesting, etc., and 1s not significantly
time-saving for the intensive cultivation of vegetables. The speed of

- mechani¢al plowing (including time needed for trausporting: tractdrs to
the fields) is sald to be about 2 hours per feddan, as opposed to the
manual speed of 16 - 20 manfhours. The speed of manual sowing, plant—
ing, weeding and fertilizer application per feddan is avround 3 man/hours,
2& man/hours, 40 - 50 man/hours and 20 -30 man/hours, respectively '

i_For fertilizer application and use of certified seeds, it is also assumed
.. thdat the future level of utilization in the Project Area will approximate
. the current practices in the Covernorate as recommended by the local

- branch of the Ministry of Agriculture. The standard of fertilizer
application per feddan in the Governorate is, for instance, 130 kg of
ammonium svlfate and 100 kg of superphosphate for sorghum, 250 kg of

- ‘ammonium svlfate and 100 kg of superphosphate for watermelon, 50 kg and
25 kg for okra, and 100 kg of ammonium sulfate for Jew's mallow (mulukia).
“Awmonium svlfate (31% nitfogen)and superphosphate (15% P,0s) are locally
- manufactured: at thé Kima Factory and sold for low subsidized prices of
£E 4.5 and £® 2.0, respectively, per bag of 50 kg.

‘ Taking all things iato considerétion, the yields of crops expected in

. the Project Area will be 30% less than the current ‘levels achieved in~
Aswan Governorate during the first 10 years after settlement, chiefly

due to the immature solils’ theréin.’ Judging from the information on the .

newly reclaimed lapds in the Governorate and the New Valley, the ylelds

of crops will gradually rise after the initial 10 years in parallel

with the expected improvement in farming practices and irrigation mana-

gement among the settled farmers, and reach the average yields of the

Governorate during 1968 - 1977, as shown on Table 4-1-2,

(3) Farm Model and Expected Income_-

1t must be emphasized that the selected cropping pattern for a farm of
‘10 feddans is not the kind from which one can expéct maxtmization of
profits. ‘If some’ 100,600 farmers: specialize in the cultivation of one
or two highly profitable crops and flood the markets, prices will no
doubt fall to depress the expected income from their salés, The fore-
i oing cropping system envisaged for the Project Area indicates a
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| Table'4-1-2 " Unit vield for Major Crops

_{Unitt;_teﬁ/feddan)

‘Crops. 1lst 10 Years  After 10 Years

Winter Crops  Barley
© Tomate
Garlic = .
' Onion (green)
Brodd Beans -
Okra
Jew's Maltow
Cucumber
Potates:
Lucern

R S Y

oNOLERWLWwSS
- - - - » - » .
t:«:|o-a>uxcasahac\s:

- T

B D bt ot O LB

Summer Crops "SOrghﬁm
: : 'Watermelon

" Sesame
Okra :
Pepper (red)
Jew's Matlow '
Groundnuits (seed)

" Cucumber

fCowpea

UL S DN O W b e R 08

(ardab) (axdab)

uwuwo.ufay&$¢ oo

(ardab) (ardab)

N L N W N N O
R I T TR

SO o

Orchard " Mango
' ":Ofénge

Lemdn

" Dates

| SCJ SO R
. .
[FONS N C8
L] L .

typical or average farm with balanced market prospects for various cash
crops which it produces. ' :

Some apriori assumptions on’ the prospective farming activities are made
in cousideration of the requirements mentioned a]ready in the beginning
of this section as foilows.
(1) Cash crops which have larger market prOSpects and/or fetch
higher prices are given top priority in the use’ of available‘
'farmiand.- R : :

r(ii} The production of coarse grains as foodstuffs for home
" consumption alms at the chrrent SElf—sufficiency level of 50/
in the Governorate, This is deemed necessary bécauseé pros-
pective rural communities will be wldely scattered in the
lakeshore, . :

(i11) The production of animal protein chiefly focuses on poultry
raising, because large ruminants 1ike cattle require a large
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quantity of fodder and thus lowers the productivity of
limited farmtand available to individual {armers. It is
assumed’ that the Project Area is 100% self-sufficient in
“poultry meéat and eggs and conseéquéntly part of the farmland

. 1s plantéd to coarse grains to be 100% self-sufficient in
‘feedstuffs for poultry. -

(iv) For large:ruminants,-éelf—sufficiency~in milk.and beef is
‘set at 25% durlng the initfal 10 years and gradually
raised afterwards to 50% by the end of the century.
" This calls for cultivation of fodder om the farmland,
_assuming 100% self-sufficiency in the supply of fodder.

(v) Permanent ¢rops are malaly fruit—beariﬁg'ftees and their
~ planted area will be gradually expanded to 10% of the farmland,

As'already mentlioned in the preceding paragraphs, the farming practices
in the Project Area are asswmed generally to conform to the eurrent
practices recommended by the Department of Agriculture in Aswan ‘
Covernorate, 1In other words, the total production cost per féddan for
each crop is expected to be equal te the figures cited in Table 2-1-13
(Section 2,1 &f Chapter II) and remain constant. Likewise, the farmgate
prices (1977-78) of crops shown in the .same table are held constant
throlghout the plan period. With regard to okra and Jew's mallow, farmgate
prices are estimated with special reference to the monthly fluctuations
of Cairo wholesale prices. Supposing that the crop yields stay 30% less
than the Governorate averages during the initial 10 years and reach
the same levels afterwards, and given the cropping pattern as already
{ndicated, the net income per farm of 10 feddans is estimated to be¢

£E 2,126 in 1987, £E 2,332 in 1992 and £E 3,738 in 1997, as shown on
Table 4-1~3. Supposing that 1.7 members of each household engages in
farming on the average, the net income per worker will be around LE
2,200 at the end of the present century. :

During initial yéars, permacent crops like mango and citvus will play.
an economically minor role as they take 4 or 5 years to start bearing
fruits. The major sourcés of income will then be tomato, garlic and
pepper. After the initial 10 years, the sources of income will . .
diversify to give more stability to the farmers, as indicated in the
table, If laud reclamation and irrigation develépment are to begin in
1982, ‘the farmers' net income per feddan of farmland will be £E 213 in
1987, and increase to £% 233 and fE 374 in 1992 and 1997, respectively.
In addition, one out of every 2 to 3 farming households will keep a
head of dairy cattle, and assuming the lactation of 1 ton per year per
head of cattle, wi;i_hgvg_an_additional_apnda},income of about £E: 50,
Likewise, 10 layers per housechold will yield an annual income of about

£E 100 £rom the sales of eggs.
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(&) Other Farming Possibilitles

A settler in one. of the upland agricultural areas winl be provided with
a farm of 10 feddans to secure a higheér income as already discussed in
the preceding parxagraphs. Hith respect to foreshore agriculture, the
farm size is expected o be mich smaller, ‘because the total net arable
land available at éach identified site is small at around 1,600 feddans,
and there is a certain size requirement for scattered rural communities
to provide them with basic needs services. Moréover, prospective
settlers in the foreshore areas will, on theé whole, engage in lake
fisheries as another major source of income. The avérage household farm
size will be around 4 - 5 feddans. The development requirements for
foreshore agriculture do not ‘particularly differ from upland agriculture,
Mono-cultural specialization will have to be avéided and diversification
of cash crepping, mostly.vegetablés and fruits as indicated for upland
agriculture, must be emphasized té ensure remunérative and stable farming.
A probable major difference, which is a matter of degree, is that the
self-sufficiency in coarse grains as foodstuffs for home consimption
must be increased due to the smaller size and more scattered location of
settlement communfties. In thig respéct, the net income per feddan of
farmland is likely to be smaller than is the case with upland agri-
culture. It is expected that the cash income from fishing will
compensate the lower household income from farming.

Another farming possibility is the development of large—scale, plantation-
type agriculture. However, as long as available data is concerned, the
potential agricultural areas fouad in the High Dam Lake area are not
large enough for such a development, except in the Kurkug area. As .
already indicated in Section 2.1 of Chapter II, moreover, the financial
IRR of 5 - 6%.is unlikely, under the normal circumstances, to attract
private or commercial capital Considering the long-térnm national
objective to absorb as many population as possible in the ua-developed
or under-developed regions of the country, it is definitely more
desirable to settle a larger number of small-holders than a few large
COmmexcial estates. :

As already implicit in the selected farm model iﬁ the foregoing
‘paragraphs, the relative importance of livestock is assumed to be Jow in
the Project Area, The major réason lies in “"the lesser profitability of
such an undertaking.' An annual gross Iincome per head of dairy cattle
is estimated to be around KE 200, assuming the lactation of 1 ton per
year, while feedstuffs annually cost L£E 150 per head. In addition, a
heifer costs about $E 300. Even considering the sales of talves. and
the’ salvage value of mileh cows, dalry farming is not particularly
profitable. Cattle raising will have to be. practiced mostly for home
consumption and to . the extent that cr0p residuals and wastes can be put
"to bettér use, It is also better to ralse poultry mostly for home, and
partly local, consumption, because 1arge—scale intensive farming of
broilers and layers are far more efficient and there is alteady a plan
to start such an undertaking near Aswan City. -

If we suppose the future increase of beef and poultry consumption

in the Governorate, possibilities of starting large-scale
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intensive farming of beef cattle and poulitry should be examined.
Assuming that the annual demand for beef in Aswan Governorate increases
to 3,250 tons by the eud of this century (per capita consumption of 13
kg), and.that the Project Axea will supply 50% of the demand, or 1 625
tons. - Assuming a bédy. weight of 400 kg per head,. this means a
slaughtering of 6,770 heads. Assuming further a fatality rate of 3%
and 450 days of feeding for 90-day 0l1d calves, a total of about 7,100
heads must bé reared in the Projéct Area. If the beef cattle of this
number is made subject to centralized intensive rearing, the total net
income would amount to LE 38,400 as showu below and the undertaking is
not very. profitable. : . . : _

Sales : 6'770 heads. x"240 kg x £F 0.75 = iE 1,218,60h

Purchase Cost 7,100 calves x £E 50.00 - §E. 355,000
Feedstuff Cost 6,100 animal units x 310 tons x £E 12.00 = £E ?32,00ﬁ_
Labor Cost 60 employees x £E 720 . = fE 43,200
Othef'posts (1nclpding depréciation)' i . Vf = fR 50,000'

Net Income _ : : . =SB 38,400'

The profitability of beef cattle is impaired by the high cost of feed—
stuff. On the other hand, only 4.4 kg of feed is needed to produce 1 kg
of broiler meat and, therefore, a veasonable level of income can be
expected of chicken raising, even allowing for electricity and other
costs and depreciation, as shown below.

Sales 1,000,000 chickens x 1 kg x £E 1.00 = £E 1,000,000
Feedstuff Cost 1,000,000 chickens x 4.4 kg x £E 0.10 = €8 440,000
Purchase Cost 1,200,000 chicks x X 0.10 - f2 120,000
Labor’ Cost 50 employees x LE 720 . = £8 36,000
Other Costs (including depreciation) = €F - 200,000

Net Income = £E 204,000

: (5) bxpected Agricultural Production

Ont the basis of the foregoing assumptions and estimates, the total

agricultural production in the Project Area is calculated by crop in

Table 4-1-4. As seen from the table, most of the crops produced in

the Area excluding graivs and beans will be in excess of the estimated

consumption in Aswan Governorate as shown in Table 4-1-~5, and con-

sequently shipped to large consuming centers like Cairo in the norch
or exported .
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'Table 4-1-5 Expected Consumption of Food Crops
in Aswan Governorate

Total Consumption in Expected Per-capita
Aswan GoverhOIate . __.__Consumption

ﬂ 11987 1992 1997 1987 1992 1997

Wheat | 152,000 191,100 238,000 177 © 182 © 186
Rice ' 12,900 22,000 32,000 15 21 25

Coarsé Grains o ' a ‘ .

Foodstuff 55 500 71,400 87,000 68 68 68
. Feedstuff * 30,300 48,500 73,200 - -
Beans =~ | . 8,600 15,800 25,600 100 15 20
Groundnut 4,300 6,300 7,700 5 6 6
Tomato 26,600 50,400 80,600 31 48 63
Potato 18,000 23,100 29,400 21 22 23
Onion 7,700 10,500 12,800 9 10 10

Sesame = 01,300 1,600 1,900 1.5 1.5 1.5

Garlic 1,700 3,200 . 3,800 2 3 3
Okra 1,300 | 1,600 2,600 1.5 2 2
Jew's Mallow" 1,300 1,600 2,600 1.5 2 2
Pepper - 1,700 3,200 3,800 2 3 3
Watermelon 17,200 26,300 38,400 20 25 30
Mango 2,600 4,200 6,400 3 4 4
Orange . 8,600 11,600 17,900 10 11 14
Lemon © 2,600 4,200 6,400 3 4 5
Date _ 8,600 12,600 17,900 10 12 . 14

" Source: The JICA Study Team, -

4.1.2 Laﬁd.ReelaqggigE_égd Irgigégigg

(1) vpland Agriculteral Areas

(a)};Irrigaeien Hethod

Successful 1rrigation jn the area around High Dam Lake can be achieved
through careful selection and design of the 1rrigation systems and
skilled water management. Physical conditions such as soil, topography
and elimate and the uncertain availability of Nile watey indicate many
difficulties for profitable agricultural development in the area, and
1rrigation is likely to be expensive., Hence, the efficiency of water
use will be eSSEntial in the selection of appropriate irrigation methods.

SurEace Irtigation_

In general, there ‘are two types of surface itrigation methods. (i) one
type where a fequired depth of water is ponded on’the tand and allowed
to soak in and (11) the other where water flows over the Iand‘at a - '
controlled rate so that the required amount of water fnfiltrates into
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the soil. The former are flood basin irrigation methods and simple
for farweérs to learn how to operaté. The major methods of the second
type are furrow and border strip irrigation. :

The flood basin method is currently the most common form of perennial
irrigation in Egypt. This method tan be used ‘on most-soll types, but
accurate land levelling will be very ‘important in order to have
unlform water distribution, In addition, it is necessary to adjust
thé basin 'size to suit the capacity of a given irrigation system so
that the entire basin can be flooded quickly and uniformly.

The technical su1tability of furrow irrigation will depend .on the
gradient and soil conditions.  Especilally on sandy soils, 1t is -neces-
sary to have a flow rate as large as, possible to ensure even . .
distribution of water along the length of furrows.' On the other hand,
the flow rate must.be controlled according to the slepe of furrows to
prevent erosion, When the gradient is large, the furrow length must
be shortened, perhaps to as short as 50 m.

Border strip irrigation requires accurate cross~1evelling of the strips
and a fairly large.flow of water to achieVe wiforn distribution of
water, On the unstable soils which are common in the High Dam lake

' area, it would be impossible to keep even flow of water and this will
result in severe erosion, Henee, border strip. irrigation is not
recommendable for the Project Area,

The surface irrigation methods technically applicable to the Proje&t
Area are, therefore, the basin and furrow methods, MHowever, these
methods need close supervision of the operation and hence require more
labor in order to keep water losses as Small as possible. In general,
the surface irrigation methods are not recommendable for large scale
development in ¢che Project Area, because the soils are very sandy and
land levelling will be expensive due to the undulating topography in
_the western shore. :

”Sprinkler Irrigation

The sprinkler irrigation method is suitable for areas with irregular
topography and shallow unstable soils, since it requires virtually no
land 1evelling._ In addition, especlally on ‘sandy soils, it is possible
to achfeve higher irrigation. efficfency than surface methods, and this
_1is particularly important in areas where water 1s scarce or expensive.
Ia general, the, sprinkling efficiency varies from 70% under hot arid
climate to 85/ under cool humid climate.: : L

The velocity of wind is. the major limitation on the use of sprinklers.
High wind distorts the distribution’ pattern of the sprinklers and
reduces the uniformity of application. Under hot and dry conditiOns.
wind also increases evaporation losses from the spray.  Satisfactory

, uniformity unider windy weather can be achieVed by cloger: sprinkler _
spaéing -than would otherwise be required, ‘and narrover spacing s -
generally recommended for a wind: speed exceeding about 4 kmfhour. The
velocity, greater than 8 km/hour is a seriéus hazard for Sprinkler o
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operation. The available climatic .data shows that.the monthly mean
wind velocity around High Dam Lake varies between 4.6 and 9.0 km/hour,
and over 8 km/hour in April aud May. However, by the provision of
w1udbreaks, the effect of wind can be reduced. : :

Sprinkler irrigation systems have been introduced in the. pilot farms

in Kurkur, Xalabsha and Tushka: (E1-Salam} areas. The portablé sprinkler
system is employed in the above farms and the sprinkler spaciug is kept
at, 18 m. However, this iatéfval séems to be too iarge, considering the
prevail1ng wind velocity. The intérvals of 12 mx 12 m might be
reéormendable, * The systems have been well operated by workers in the
above farms., Therefore, the sprinkler drrigation method can be

operated by farmers, if adequate guidance is provided. For the High

Dand Lake-area, the semi—portable sprinkler irrigation method’ will be
more desirable in viewof its lower investment cost and labor requirement.

Drip Irrlgation

In this methods, water is slowly dripped to the soils through mechanical
devices, Very high application efficiency of water can be expected. of
this method, provided that the supply of water is exactly matched with
the water requirement of each crop, which is a highly délicate maneuver.
When properly operated this method has many advantages, such as water
saving, better crop response, labor saving, and saving on agricultural
.chemicals due o less needs of weed and disease control. It is also
possible to use saline watér of up to 4 mmhos. ' o

In spite of these advantages, there are many limitations and problens.
The greatest maintenance problem 1s blockage of the system. Water must
be carefully filtered before let into the system. Clogging often occurs
due. to the precipitation of salts contaitted in water. -The drippers
must be constantly checked, which is a tedious and tine consuming
procedure.  The durability of dvip {rrigation equipment 1s shorter than
the otler systems, unless it receives very careful treatment.  Othey
limitations are high costs (more than fE 1,000/feddan for vegetables)
and high skiilsrequired for installation and operation. For the High
Dam Lake area, drip irrigation is not recommendable for these reasons.

Recommendable Irrigation Method

The recommendable irrigation method for the upland ‘area in the Project
Area will be sprinkler irrigation, ~The basin and forrow irrigation
methods should be applied only in areas, if any, where the gradient_is
gentle, soils ate rélatjvely deep and infiltration rates of solls are
not very high,- Sprinkler irrigation can be applied for all arable land
areas identified avound the lake,

‘The use. of water. by the’ various’ types of irrigation methods are
calculated in Table 4-1-6. As is shown in the table, sprinkler irriga-
tion can save water as much as 30% compared with surface irrigation.
Coneidering the 1limited availability of Nile water, semi-portable’
sprinkler irrigation should be the standard method to be introduced in
the ideﬂfified areas around the lake. The recomnendable spacing will
be 12 m x 12 m by using intermediate pressure sprinklers.
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Table 4-1-6 Wateér Use by Irrvigation Method

_ Irrigation Efficienc 1’ .
Irrigation Type of . Yy - (2) 21 (3)= (1)x(2) Water Use
Method Field Canal Application Field:'Canal - Project 1/(3)(ratio)

‘Basin Lined Canal  0.65 0.80  0.52  1.93(130)

Furrow  Lined Canal . 0.60 0.80 0.49  2.04(137)
Sprinkler Pipe (closed) O. 70 " 0.95 10.67  1.49(100)

ﬁotes. 1/ FAO Irrigation and Drainage Paper No¢ 24, 1977,
Conveyance efficiency of the wmain pipeline from the
intake to the site are assumed to be zevo.

2/ Blocks avre larger than 50 feddans.

(b) Irrigation Rgguirement

' Irrigatlon requirement is defined as the depth of water required for
meeting evapotranspivation (crop water requirements) minus contribution
by effective precipitaion, groundwater and stored soil water plus
leaching requirement and water 1osses

Since dlrect measurement data is not available Eor the Project Area,
crop water requirements are estimated on thé basis of meteorological
parameters. Around the High Dam Lake area, there are two meteorological
stations, i.e., Aswan and Wadi Halfa in the Sudan.  The meteorological
records at these stations are on the whole similar as shown in Table
1-1-1 of Chapter I. Therefore, the values of meteorological parameters
at the Aswan station are used to compute values of crop water require~
ments for the entire High Dam Lake area.

- Crop water requirements (FTcrop} are estimated by. the reference crop
evapotranspiration {(ETo) and crop coefficient (Ke), or ETcrop = Ke- ETo.
Several methods-are applicable for the estimation of ETo, using meteo-

. rological. parameters. Among them, the modified Penman method. would
give the best results with minimum possible error, as méntioned in the
. FAD/UNDP study_reportff on. crop water requiremeats for the New Valley
area. - In general, the weather conditions in the New Valley.(Kharga)

. .and Aswan are more or less similar except wind conditions (wind
'velocity at Kharga i{s about twice as high as at Aswan). .

At Kharga, crop water requirements were measured by FAO in 1976 on the
'basls of  lysimeter and pan-evaporation data {Class—A pan and Colorado

i/ FAO/UNDP, Gtoundwater Pllot Seheme, éa*v511e§;'reéhaica1 Report 1,
 1976. ST S

266



pan) obtained from the Kharga Weter Requirement Station and _printed in
the aforementioned réport. Thé report compared and analyzed (i)
estimated values by two modified Penman methods (Doorenbos-Pruitt and
Rijtema), (1i) evaporation data obtained from Class-A pan and Colorado
pan, and (1ii) direct measurement data on lysimeter. The value of ETo
was thén recommended as the average of the above thréee valués, ' Because
these recommended ETo values are very close to the avetages of values
respectively estimated by Rijtema's and Doorenbos-Pruitt's equations,
ETo for the High Dam Lake area can be estimated on the basis of these
two equations, using “the meteorological data measured at Aswan, as
shown in Table 4-1-7,

Ou the other hand, values of kc are estimated by the procedure proposed
by Doorenbes and Pruitt~/ on the basis of the recommended cropping )
pattern in this’ study ‘Thén, the &rop water requivements are calculated
as shown in Table 4-1-8. Acecording to the table, the highest dally
value is 9. 8 mm for Jew's mallow which occurs in July.

Based on the cropping schedule alteady mentiéned, the:total irrigation
requirement is estimated. According to the nmeteorological and under-

ground conditions around High Dam Lake, any form of moisture contribu-
tion such as precipitation, groundwater and stored soil water is '
unlikely. Therefore, irrigation requirement (IR) can be estimated by

the following formula.

ETc¢rop 1
IR =
QSR * Ep
where: LR = 1éaching requirement
Ep = project efficiency

The irrigation method recommeéndable in the upland agricultural area is
sprinkler irrigation as already discussed. The project efficiency (Ep)
of sprinkler irrigation is estimated to be 67%, assuning that the

field applicatxon efficiency (Ea) and the conveyance efficiency (Ec)
are 70% and 95%, respectively. On the other hand, leaching require-

‘ment is eéstimated to be 0.04 as will be mentioned later. The calculated

irrigation réquirement for the whole Project Area is shown below in
accordance with the progress of develcpment as will be deseribed later
in this section.’

up to 1987 wup to '1932__ up to 1997

Aggregéte Upland Avrea 000 82.800 134 000
Reclaimed {fds) 32, * ' I
Irrigation Requirement {m?/fd) 9,860 3,905 9,665
Annual Irrigation Requirement 216 820 1,295

(million m3)

1/ FAO, Irrigation and Drainage Paper 24, 1977.
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Table 4-1-7 Estimation of Potential Evapotranspiration

Daily ETo (mmlday)

- : Monthl

Honth ¥§Z§ ﬁiiiﬁiiﬁ Ve;ﬁziiy citgr Y (10 Meand!  Et° ’

- (°C) () = (ko/day) (oktas) _(mm) _ {(mm) {(mm) _ (om)
Jan. 16.8 36 125 1.3 2.6 3.8 3.5 108.5
Feb. 18.6 31 161 1.1 3.7 5.6 4.5  126.0
Mar. 22.4 24 188 1.1 5.3 8.0 6.5  201.5
Apr. 27.2 20° 195 1.0 6.5 10.0 8.5 1255.0
May 31.9 18 216 1.0 8.6 11.9 10.0  310.0
June 33.6 19 175 0.3 7.4 11.3 9.5 285.0
July - 34.0 21 139 0.4 6.8 9.7 8.5 263.5
Aug. 34.2 23 154 0.5 6.6 10.0 8.5 263.5
Sep. 32.0 26 154 0.6 5.9 9.2 1.5  225.0
oct. 29.6 29 161 0.7 4.9 7.9 . 6.5 = 201.5
Nov. 24.0 36 111 1.0 3.0 5.6 4.0 120.0
Dec. 19.8 41 139 1.3 2.8 4.1 3.5  108.5
Total for year (mm) 2,468.0

Notes:

1/ Calculated by the modiflied Penman method as suggested
‘by Doorenbos and Pruitt (FAOQ, Irrigation and Drainage

Paper No.24, 19?7)

2/ Recommended value by the Rijtema equation (FAO

Research on Crop Water Use, Salt Affected Soils and

Drainage in the Arab Republic of Egypt, 1975)

3/ Mean value of {1) and (11)
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For the reclaimed avea of 134,000 feddans, 1.29 millfard u® of water
will be required for irrigation, which is equivalent to about 7F0Z of
the additional Egyptian share of water from the Jongley Project. The
daily peak {frrigation requirement for the whole area is 49 m® per
feddan in July. This value will be used as a base for planning water
conveyance facilities,

(c) Leaching Requirement and Drainage

Since there 1s no rainfall, the agricultural development around the
iake fully depends on frrigation. The gquality of water in the lake is
good (soluble salt concentration is between 120 and 180 ppo, and SAR 1s
léss than 6.5). However, soils around the lake contain a comsiderable
percentage of salts as mentioned in Seetion 2.1 of Chapter IL. Hence,
léaching should be practiced before sowlng in order to reduce salt
céntents in the soils. TIn addition, periodical leaching will be
required to maintain the salt balance ian the soils below the tolerance
limits of crops during the growing period. :

Leachlng ngpirement

According to the detailed soll surveys by REGWA, the salinity 1evels
are summarized for the four areas as shown below. EC values of more
than 4 mmhos/em will affect the ylelds of many crops, and more than 8
mmhos/cim will severely affeet them save the salinity-tolerant crops.
Judging by the REGWA fipgures below, it is necessary to ameliorate the
salinity of the soils in all.areasexcept.Quastallﬁdendan by leaching.

Electric Conductivity Salt

Area Averagée Petcentage
S _ Ramge (umhos/cm) (%)
Kurkur 4.2 - 671.5 15.6 - 1.0
Kalabsha 4.0 - 32.0 7.7 0.5
Tushka 2.3 - 17.0 _ 6.0 0.4
Quastal/ 0.7 - 2.1 1.7 0.1

Adendan

Accurate estimation of the amount of water necessary for leaching is
not an easy task, because leaching requirements vary by soil salinity,
water quality, soil conditions and so on. However, a standard amount
of leaching water can be estimated by using Volobuev ] equation (1969)
as shown below.

Area - 8oil Salinify (%) 3 'Leaching Water

o T Twimay  (/fdl)
Kurkur 1.0 9,500 4,000
‘Kalabsha 0.5 6,640 2,80ﬁ
Tushka 0.4 5,720 2,400
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On theé othér hand, in any form of irrigation; a certain amount of salts
are accumulated in the soils .in proportion to the :salinity level of
water. Leaching requirement (LR) for séasonal irrigation is estimated
to be 0.04 by the proposed formula by FAOY, assuming that the current
average yields in the Govérnorate be obtained for main crops, especially
vegetables, selected for the Project Area, 'Then, the amount of water
(WR) needed to satisfy both ETcrop and LR is estimated as follows:

HR = ETcrop-l*(L—LR).= 1.04 ETcrbp

Drainage Plaﬁnigg-

Systematic field investigation on the permeability of soils and under-
lying rocks as required for drainage planning hds neot béen c¢arried

out -in the Project ‘Arvea. However; soils in the Avrea around the lake
reportedly haveihigh drainability. According to the Desert Institute,
Cairo, the cemented materials lying under the soils are genérvally
permeable sandstone {the order of 10-% cm/sec or more) with sufficient
drainability down to a fair depth. ¥f so0, drainage systems would not
be needed in the Project Avea, except for Kurkur, bécause ‘there is no
groundwater table below the soils. Leaching water will soak deep into
extremeély dry sandstone and may stay there. 1If an impermeable layer
exists near the ground surface, say 1.5 m deep, leaching water ‘or
excess water applied would form a groundwater table and soluble salts
would be transported upward and concentrate in the root zone by the
capillary water movement.  In such cases, a drafnage system will be
indispensahle in order to remove the excess water. Therefore, the
perneability and thickness of underlying rocks will have to be studied
before implementation. 1In this report, drainage is not considered
necessary, based on the information from the Desert Tnstitute.. The
Kurkur area however will definitely vequire an effective drainage system,

(d}  Water Conveyance Facilitiés

The prospective irrigated agriculture in the Projéct Area must depend
on High Dam Lake as the only souYce of water., However, topographical
and hydrological conditions fndlcate difficulties in constructing
water conveyance facilities, especially pump stations. The major
problems are: . (i) large and unpredictable fluctuations of the water
level in the lake and (ii) generally flat topographic formation on the

Lo Eew 1
1/ 1R SECe-ECw Le R
where: FCw = electrical conductivity of the irrigation water,

' : " mmhos/cn ' _ : :

ECe = electrical conductivity of the soil saturation
_ extract for a given crop, mmhos/en .

. . .. Le = leaching cfficiency _ S

-1t 1g assumed as ECw = 0.25, ECe = 2 ‘and Le'='0.6.  .

"See PAO, Irrigation and Drainage Paper No. 24, 1977, ‘Table 36,
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waestern shore of the lake, with a gradient ranging from 0.2 to 5%,
and gonsequently, the wide movement of the shoreline in accordance with
the fluctuation of the water level.

‘The long~-term average level of water is estimated to be around 170 m

in altitude as mentioned in Section 1.1 of Chapter I. The low water
level in_ a drought year is tentatlvely estimated te be about 166 m with
10% probability, which is assumed to be the design low water level for
pumping stations on the lake. Since the high water level is around

182 m in a flood, the maximum rawnge of fluctuation reaches 16 m. 1In
patrallel with this fluctuvation, the shoreline of the lake will move
horizontally for a distance ranging from 0.3 to 9. km.

Pumps are assumed to be cperated 16 hours per day at the time of peak
water requirement {July), as commonly practiced in Egypt. Since the
peak irrigation requirement is estimated to be 49 m- 3/day per feddan, the
required capacity for pumps is calcvlated to be 0.85 1lit/sec per faddan.

Pump stations could be either fixed or floating types, the latter

being traditionally employed on the Nile. The fixed type should
probably use vertical-shaft mixed-flow pumps, judging from the practices
in Syria at Lake Assad which was created by the Fuphrates Dam and has
similar hydrological conditions, with the desiga range of water level
fluctuation at 15 m, But its construction costs are expected to be
much higher in ¢he High Dam Lake area than the traditionally used
floating type. A fixed pump station, the second of 1ts kind at Lake
Assad, is now under detailed engxueering to irrigate an area of about
43,000 feddans, and the construction costs of this station is equivalent
to approximately £E 800 per feddan. However, in view of the pumping
requirenent per feddan in the High Dam Lake area being 1.47 times larger
than at this station (0.58 lit/sec per feddan), the probable costs

of construction would come to about £E 1,180 per feddan, with other
conditions held constant.  If the size of an irrigable_area is

sizably smaller, as is generally the case with the identified upland
sites for irvigation development in the High Dam Lake area, the con-
structlon costs per feddan would become higher, because the main eivil
works including coffering cannot be reduced as much as the reduction

of the total capacity of the pump station. Moreover, the flat
topographic formation in the western shore of High Dam Lake is less
suited to the fixed-type station employed at Lake Assad.

The floating-type pump station can be installed at much lower costs,
including the’ costs of additoinal facilitiés nécessary to bolster its
1imited head and capacity. Pumps are installed on a float and the
discharge pipe of the pump is connected by a detachable flexible pipe
to a fixed pipe or a stand constructed on the lakeshore, as generally
seen at the existing statlons downstream of ‘Aswan. The largest float-
ing pump station in Aswan Governorate is currently nperated at Kattara
and has the pumping capacity of 1.6 m*/sec (éngine’ output 600 uP).

This capacity seéms to be the maximum from the viewpoint of safe
operation and maintenance and can irrigate ‘an area of approximately
2,000 feddans, The {identiffed upland agricultural sites can be served
by one or more pump stations, depending on the size of thelr respective
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irrigable areas. The floating pump stations must be sited near the
shore with a steep gradient and if thére is no suitable site, the
appropriate slope must be secured a1tificially. In order to accommodate
for the limited head of the pumping station and lessen the hydraulic
pressuré required for the flexible pipe, an outlet pondage must. be
constructed just above the high water level in a flood year, i.e., 183
m and above, and a booster puRp station must be installed at the pondage.

A carrier: pipellne is rccommendable to convey water from the booster
pump station to the fields. Open channels are considered unsuitable,
because they would require many booster pumps and concréte lining due
to the very low gradient of the terrains and the sandy texture of the
soils in the Project Area, Eithér steel or asbestos cewent pipes could
be used for the carrier pipeline, but if the required diameter of the
pipes is more than 600 mm, steéel pipes are recommendable. The costs of
the ¢arrier pipellne would be very high wherve long distance has to be
covered,

(2) Foreshore Agr1cu1ture

Possibility of agriculture on the foreshore which is affected by the
annual fluctuation of the water level was first proposed as drawdown
agriculture by the FAO report of 19741/, The idea is to cultivate the
foreshore during the time when the shoreline gradwally recedes, i.e.,
from thé beginning of November until the end of July in the following
year, In the FAO report, the drawdown agriculture Is classified into
two types; i.e., 6ne with supplementary irrigation and the other without
jrrigation and fully dependent on subsoil moisture. Judging from the
results from a few trials carried out at Abu Simbel and elsewhere,
foreshore agriculture without irrigation seems too risky and un-
predictable, due to the low water holding capacity of the sandy solls
and the groundwater table falling rapidly following the drop of the
water level. The availability of subsoil woisture or underground water
is largely determined by topographic and soil conditions and the Study
Teawt cannot éntlrely deny the possible existénce of some 1ocalities _
where crop productlon is practicable without irrigation or with only
supplementary irrigation. HNonetheless the Team considers it safer for
the. sake of attracting settlers to assume irrigation for foreshore
agrlcuiture in ‘order to meet the peak water requirements of crops.

The irrigation ‘method is furrow irrigation, using a portable pump and
pipes with a small staived {nlet channel (see Figure 4-1-3). Both
winter and summer crops are cultivable, Wianter crops are planted on
the area immediately above the shoreline in the beginning of November
as shown in Figure 4-1-3, and follwing the fall of the water level
during the subsequent grOwing period of 4.5 months, the portable pump
will be moved to the receded shoreline and the pipe is extended in
order to supply water continucusly to the fields. Summer crops will be
gown in the beginning of March. The cultivated area will be between

1/  FAOJUNDP and lake Nasser Development Center, Aswan, Technical Report
4y 1974, '
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the boundary of the winter cropping area and the shoreline on the 1st

of March as shown in Figure 4-1-3. The irrigacion system is operated

by the same procedure as. indicated above., After winter irrigation,

" the irrigation system is moved for summer irrigation. Im order to
pump up water easily, a small inlet chamiel 1.5 m deep will be dug

following the fall of the lake water level :

The area tentatively identified as suitable for this type of irrigated
agriculture 1ljes between the altitudes of 183 m and 175 m; which is
above the annual fluctuation range of the water level in a medium flow
year. The actval seasonal elevation of the water level naturally varies
from’ year to year, and the actual site will 1lie somewhere below the
high water level of a flood. year {which precludes the construction of
costly permanent-structures for sprinkler irrigation) and above the
water level which occurs in the beginning of March (to allow sub-
sequently the growing perliod of 4.~ 5 months), Therefore, no indica-
tion 6f the absolute altitudes is given in Figure 4-1-3.  The range of
183 m and 175 m is tentatively given in order to estimate the arable
area suitable for small scale development, which has been already
started experimentally in a few places by some Nubians, partly en-
couraged by government supports., . The foreshore area will be suitable
for those who practice both agriculture and fishing for livelihood, as
indeed a number of Nubians and fishermen interviewed by the Study Team
expressed such wishes in the event of thelr settling in the lake area,
The foreshore agricultural development is easier to implement because
of its low capital costs and small scale of operation and should
precede the more capital intensive upland agriculture in view of the
présence of willing parties. It must be emphasized that the government
agencies should undertake in advance more systematic studies on soil
and t0pography and subsequently {uvolve more in supervising settlers.
to ensure the success of this type of agriculture

{(3) Préliminary Cost Estimate

The investment costs for land reclamation are preliminarily estimated
on the basis of the information collected mainly from the Ministry of
Land Reclamation aund the High Dam Lake Development Authority, Table
4-1-9 summa¥rizes the basic construction costs for feddan as applied to
the Project Area (excluding the water conveyance facilities) and is
largely based on the actual local cost standards in Aswan in early
1978. The average development costs for both upland and foreshore
agriculture, excluding water conveyance facilities, are summarized as
follows. ' '
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Average Costs per Feddan

Work Item Upland Agri.}j ‘Foreshore Agri.
(EE/fd) (£E/Ed)

1. Land Preparation 50 ' 150
2. Irrigation Systems : 700 100
3. Roads | _ 50 50
4. HWindbreaks 30 -
5. Agricultural Machinery 100 100
6. Buildings - 320 770
7. Studles o . 20 .10
8. Physical Contingency (10%) 130 120

Tatal 1,400 1,300

1/ Excluding the Kurkur area.

In addition to the above, the costs of water coaveyance facilities, 1i.e.,
pumping stations and carrier pipelines, are estimated using the unit
construction costs shown in Table 4-1-10. The costs of these facilities
would vary widely in the Project Area and depend upon the size of an
irrigable area, on the vne hand, and the location of the area (distance
from the shoréline and altitude of the irrigation area), on the other.

Costs of the water conveyance facilities for uvpland agriculture visg-a-
vis the area size and the distance from the shoreline are estimated and
summaxized in Figure 4~1-4, assuming that the slope from the irrigation
area toward the lake fs 0.2% on the average. As shown in the figure,
costs for the water conveyance facilities per feddan sharply rise with
increases in distance from the shoreline. If the distance is more than
25 km, the development of irrigated agriculture will be economically
impractical in the High Dam Lake area.

4.1.3 Development Program and Projects

(1) Development Program

The identified agricultural development areas around High Dam Lake
can be grouped inte two zones, i.e., the northeast and southwest zones,
The former comprises the Kurkur, Kalabsha, Dakka and El Allaqfl areas
and theé latter the areas from Tomas/Affla down to the Sudan border.
In the northeast zone, implementation of agricultural development will
be commenced from the large-scale Kurkur project (30,000 feddans in
gross terms) which is nearest to Aswan City and already an on-going
project, On the other hand, in the southwest zone, the Quastal/Adendan
area will be first developed, in which the feasibility study on selected
areas is now being carried out by an Egyptian company and scheduled to
be completed by the end of 1979. The reasons why priority is given to
the two projects are as follows:

(i) The project site is near the existing town, i.e., Aswan or

Abu Simbel, :
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Table 4-1-9 " Agvicultural Develépment:Cost per Feddan . :

Hork Ttem (£0/feddan)
1,-iLand SmODthing 50
2_—?Main Irrigation Canals 200
3.—?Sprinkler Systems (including pumps) 600 ‘
4 fgCollector Draxns . 50 - 200
5 - Tile brates .1 200 - 500
BIJ Roads 50
7 F?Windbreaks—z 30
8 - Agricultural Machinery 100
9 - Houses (KE 3, 000 per family) 300
10 < Storage Faci]ities, WOrkshops and Others 20
11 - Studies . 20
12 - Physical ContingenCy 10%
VTable 4-1-10 Unit Construction Coé%_}ofnLnnd Reclamation
Description Unit ':'uﬁit Cost (LE)
L - Excavation, Comﬁon n? i; 2
2 = Excavatibn; Soft Rock " 7?;312
3 - Excavation, Sound Rock " 20
4 = Earth Fi11ing & Compaction " 3
5 ; Reinforcéd_Concrete " 150
6 ~ Unreinforced Concrete " - 80
] - Structural Steel Wdrks ‘ton 1,000
8 ~ brilling for Testing _ m 3}
9 - Transportation, 6 - ton trucks) 0.1

ton. ko
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Figure 4-1-4 Costs of Water Convevance Facilitles
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(i1) The soil conditieons, especially the depth of the solls, are
better than in the other ar¢as,
(iii) Undesirable undulation of the land is relatively less than
in the other areas, and
"(iv) Field investigations, both on soil and topography, are most
progressed among the identified areas around the lake,
The implementation of the two projects will play an important role in
agricultural development in the entire Projéct Area and serve as a
sort of pilot projects to prove the technical and economic feasibility
of large-scale and small~holder agricultural development,

Following the implementation of the two projects, the Kalahsha and Abu
Simbel/Tushka areas will be developed based on the detailed investiga-~
tion, planning and detailed design which are to be carried out during
the time when the Korkur and the Quastal/Adendan projects are being
implemented. Basically, the agricultural areas should be develaped
gradually from the areas near: the major development centers, i.e.,
Aswan and Abu Simbel, to the outlying areas in parallel with the
provisien of roads and other transportation facilities,

In the case of foreshore agricultural areas, development should be
started preceding the development of upland areas,because this type of
agriculture c¢an be implemented relatively easily., In addition,

success of foreshore agriculture will encourage other farmers to settle
nearby.: -

The development of the Dakka El Allaqi, TomasfAffia and Ballana areas |
will come later, because the location is very far from the development
centers, access1bility is very poor and information on development
possibilities is yet insufficient. . The recommended development .
schedule of each upland area is as shown ip Figure 4-31-5 and Table
4-1-11. The progress of 1mp1ementation will be approximately 10,000 _
feddans per annum. 1In order to ensure successful agricultural develop—
ment arOund the High Dam Lake arvea, field investipations and experiments
on crops are indispensable.

In both the foreshore and upland sgricultural aveas, it is essential to
establish agricultural cooperatives which will perform such services as
Cechnical guidance and information service, products marketing, inputs
procurement, common facilities and equipment,; mutual or institutional
guarantee systems, and financing. Especially for the development in

the High Dam Lake area, agriculctural cooperatiVes must emphasilze
marketing aspects, because a serles of systematized shipment activities,
such as collection, storage and transportation will be indispensable

for the farming system based on intensive cultivation of easily
perishable vegetables, 1t is fortunate that the marketing of a perish-
able merchandise, i.e., freshwater fish, has been operating in Aswan
Governorate, and will be a valuable example of the system suitable for
direct marketing of the agricultural products to Cairo and other major
consumption centéers, It will be desirable to establish an overall-
cooperative (an Aswan lligh Dam Lake Agricultural Cooperative) as an
umbrella organization for local cooperatives in the prospective develop-
ment areas. This cooperative can organize the marketing of vegetables
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Figure 4-1- 5 Location of Project Areas and

Developnent Schedule

Aswan

. ‘et
Site ¥o. Ireigation
Area
_ (£eddang)
(A) Northeast Zone ' '
1 24,000 -
2 5,000
3 14,000
4 18,300
-5 1,600
& 2,400 -
7 9,600
: 8 T 2,400
{B} Southwest Zone .
S 2,400
10 . ; 4800
11 400 '
12 5,600 24’
13 2,400
14 6,400
15 17,400
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18 5,700
Legend
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vis-a-vis the urban markets in the northern part of Egypt, and if
possible, export markets.

i

(2) Supporting Projects

(a) Surveys and Studies

Currently avallable data and information on topography, soil, underly-
ing rocks and so on are iInsufficiént to formulate a definit plan for
agricultural development. According to the Ministry of Bevelopment .
and New Communities, detailed topographic wapping, additional seil
surveys {reconnaissance level) and construction of new farms in the
selected areas will be carried out in the near future. In addition

to the above, mamy field investigations and experiments are indispensa-
ble in order to formulatc a realistic development plan, as follows!.

(1) Rearrangement of soil maps and land capability classification
maps. prepared by REGWA, using new detalled topographlc maps,

C iR Soil Surveys over potent1al arable areas, excluding ‘the area
already covered by detailed soil surveys by REGHA,

. (iii) 7Topographic mapping for selected areas in Dakka, - El Allaqi,
: Tomas!Affia, TUShka ‘and Ballana based on fielid reconnaissance,

{iv) Permeability tests on undlsturbed soil samples from repre—
sentative soil profiles,

(v) ?ermeability tests of Nubian sandstone (upper layer) to
study drainage requirement, and

(vi) Site seléction suitable for foreshore agriculture, including
soil surveys.

These investigations should be carried out prior to the definite planning,
detailed design and’ implementation at each area as indicated in Table
4-1~-11. :

) Agricultural Experimental Station

At Abu Simbel, the experimental farm has been operated since 1972,
During 1972- 73 a systematié research program was conducted by FAO and
the results were submitted in 1974,  Mowever, no systematic research
program has been céntinved since then. In addition, the meteorological
station has beén closed. The size of this farm and facilities are
inadequate but the’ possibility of expansion is limited, because the farm
is surrounded by small rocky hilis, Therefore, a new exper1mental
station of approPriate siZe should be astablished elsewhere.

In order to.proceéd with -agricultural deveiopment successfully around
the lake, an experimental station (100 feddans) - should be established
in the northeast: zone (Kalabsha). The station will function as a

center not only for research but alss: for extension services, The
-gtation should comprise three sections of (1) solil and water, (i1) crop
research and (iii) plant pathology and entomology. The majox research
subjects for each section will be as follows. - '
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Table 4—1;11 Investment Schedule for Agricultufal Sector

Project

site &rde:) Cost | |
' : (EE mil.)'80'82 87 - t92 97
I. Upland area
(A) Northeast zone _
1. Kurkur 24,000  132.0
2. Kalabsha - 19,000 46.1
3. Dakka © 18,300  54.9
4, El1 Allaqi 16,000 40.5
(B) Southwest zone
1. Abu $imbel 27,000  76.5
2. Tushka 14,400 38.5
3. Tomas/Affia 9,600 27.8
4. Ballana 5,700 17.4
I11. Foreshore area
(A) Northeast zone
1. Kurker | 800 1.6
2. Kalabsha & Dakka 9,300 18.6
3. E1 Allaqi : 2,200 4.4
{B) Southwest zone .
1. Abu Simbel 2,160 o .2
2. Tushka 1,600 3.2
Total area 150,000 | [44,200 | 54,600 |51, ,200
Total cost - 465.7 178.8 ] 142.9 1&4 0

Notes: Broken bars 1ndicate the periéd of study, planning and
: ‘detailed- design.-

1/ Quastal[Adendan project (8 000 feddans)
2/ 17,400 feddans. _ : S L :
3/ Project area No.17 on Figure 41— -5 (1 600 feddans)
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(1)

(14)

(ii1)

Soil and water research sectien

- Improvement of saline and alkaline soils,

~ Experiment on crop water’ requirements and crop yields, and

- Selection of suitable frrigation methods, irrigation
intensity and irrigation intervals for each soil type.

Crop research section

~ Variety. test for major crops,

- Establishment of appropriate cultivation methods, 1ncluding
fertilizer application, and .

- Examination on new crops such’ as tropical fruits, cssential
and medic¢inal crops.

Plant pathology and entomology section
- Identification of diseases and insects of major crops and
establishment of control measures.

in addition to the above, an agro—meteorologieal station should be

annexed.
4-1-6,

The proposed. organization and staffing is shown i, Figure

The requiréed construction costs are shown in Table 4-1-12,
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Table 4-1-12 Breakdown of Costg for Agricultural
- Experimental Station

Ttem

I, Bvildings

1. Office and Laboratory

2.
3.
4,
5.
6,
7.

Garage
Warehouse
Staff Quarters

Electéic’ Supply

Water Supply

Hiscellaneous

Sub total

I1.. Laud Reclamation

Quantity

750 w?
200 mZ
200 n? x 2
16 nos
L.S,
L.S.
L.S.

1. Water Convéyance Facilities

- 2. Land Reclamatioﬁ (including Windbreaks)

-3 Irrigation Facilitles (Sprinkler System)

4. Access Road (5 km)
5. Miscellaneous (15/)

Sub total

III. Farm Machinery and Vehicles

. 1. Tractor w/attachment

2.,
'.3¢

4. Power Sprayer and Duster

5.
6.
7.

Trailer

Harvester

Truck
Jéep
Spareparts

Sub total

Iv. Laboratory Equ1pment

V. Meteorological Station

Grand thal

1 1ot

. Amount

(fE) -

90,000
20,000
40,000

120,000
25,000
5,000
30,000

330,000

200,000
20,000
60,000
150,000
70,000
500,000

40,000
5,000
17,000 .
5,000
5,000
8,000
20,000
100,000

50,000
20,000

1,000,000
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4.2 FISHERY
4.2.1 .General

The major survey objectives of the Study Téam as reqﬁested by the
HDLDA were:! :

{i) To survey the distribution of fishery resources in High Dam
. Lake, especially in the off-shore ‘area {the main channel)
which has been largely unexpleited so far, and to identify
suitable fishing methods therein;

(i1) To examine possibilities of iacreasing the fishery tesources
in the lake and to suggest appropriate measuves thereof;

(iii) To examine the prevailing system of fish Ltransportation and
storage over the lake and indicate effective measures to
remove its bottlenecks and to retain the freshness of hauled

 fish} _

{(iv) To make suggestions concerning the establishment of a fishery
complex, especially with regard to port facilities, ice
production, shipyards, etc.j and . .

{(v) To recommend appropriate processing technologies and facili-
ties.

As already presented in Section 2, 2 of Chapter 11, the Study Team
conducted the echo-sounder probe, experimental fishing and a few ex-
periments on storagé methods as well as interviewed the Egyptian experts
and some of the fishermen in Aswan concerning the past trends and the
present characteristics of lake fisheries. Although the findings of -

the survey indicate a rough outline of what should be done in the future,
however, the limited time available for the survey makes it difficult

to finalize exact specifics of the recommended measures, = For Instance,
accurate estimation of the total fishery stock in High Dam Lake requires
far longer timeée and manpower input than was possible during this survey.
- The yegular accumulation of basic data over several years at least is
necessary to arrive at a reasonably correct figure.  The same applies

to the identification of appropriate types of fishing gear and suitable
‘methods 6f fishing., At the same time, one alWays has to keep in mind
that fishing activities must continue all that while and, consequently,
will be 11ke1y to affect the stock base itself.

The basic understanding of the Study Tean behind the recommendations
which are to follow in this section is this} although ‘the amount of
primary production (phyto- ~plankton) in the lake appears substantial,
introduction of more efficient fishing gears and methods, which will
probably increase the annual fish hauls in a short while, is’ when
attempted rashly, likely to lead to over-fishing and irreVOcably to
depleté the fishery stock in High Dam Lake, As the Egyptian’ fishery
experts in Aswan are well aware of, the available basic data on the
fishing activities and major fish species are yet very poor and . . -
consequently it is very difficult to detect early signs of detrimental
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developnient., 1In order to maximize the sustainable yields of tilapia,
tiger fish and Nile perch from the long-term perspective, institution

of an effective fishery control and management system must be assigned
top priority with regard to.High Dam Lake, . This presupposés the regular
accumulation’of basic inforitation and well-controlled experimentation

on everything that pertains to lake fisheries. At the same time, the
Study Team believes that the future tishery development must be planned
to improve the 11velihood and welfaré of small-scale fishermen. The -
introduction of overly efficient fishing gears and methods wmust be
carefully evaluated, because before long it will deprive these fishermen

of one of the very few sources of ¢ash incone currently available in
the rural aréas of ngpt

4.2.2 Analysis of Fish Catch and Pqpulationll

Analysis and prognosis of . fish p0pulation require time~series data on
fish catches and fishing efforts spent to réalize them. However,
statistics on fishing efforts in High Dam Lake are so far extremely
limited. This section presents some tentative results of the population
analysls, but it must be read with due caution, because the iuadequate
data base is proné to leave a wide margin of error. :

(1) Aggregate Linited Annual Yieid

Table 4-2-1 summarizés annual fishing yields and the nunber of fishing
boats employed in High Dam Lake during the period of 1966-78. Both
series show increasing trends over the past twelve years, but thefr
rates of increase have been declining gradually. Based on these series
of data represented as C(t) and B{t) respectively, the limited annual
yield represented by the symbol Cw» can be calculated by thé logistic
curve, : '
C(t) = Cau (1_+Ae'bt)" [P IR € 5

1]

Then, = Co (3.23 - 5.00) x 10" (tons)

The concept of limited ‘annual yvield {( Ce ) ‘should not be confused with
that of maxiwum sustainable yield (MSY) used for fishery management.
The former assumes that the current trends of fishing yields and efforts
will continue in the future and doés not take into consideration the
reproductive structures of fish species concerned. TIn the fishing
industry where résources can be optimally exploited by keeping the
amount of annual fish hauls {u appropriate proportion to the spécies’
reproductive yields, the stage. at which the actual fish haul reaches
the value ¢f the limited annual yield means that the existing level of
exploitation is no longer sustafnable in the future, In order to
obtain the value of maximim sustainable yield, it is necessary to know
the réproductive mechanisms of the exploitable species, various blo-
logical paraméters as well as the detailed data on fishing efforts

1/ This section 1e contributed by Dr. Nobuo Hirayana, Professor of
Tokyo University of Fisheries. :
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covering an extensive period of timé. In any.case, the value of
maxinum sustainable yield must necessarily be lower than the liumited
annual yield. Based on the above calculation, it can be said that the
aggregate maximum sustainable yleld ia High Dam Lake must be lower than
the limited annual yield ranging from 32,300 to 50,000 tons.

(2) cChanges of Fishing Efforts X(t) .and Agprepate Catch per Unit
Effort u(t) ' R :

In ovdet’ to monitor changes in fish population and contrel fishery
activities, it is essential to collect data on fishing efforts, The
increase of fish catch does not necessarily mean the inéréase of fish
population. The fish catch continues to increase with the augmentation
of fishing efforts, but eventually a certain point is Yeached where
additional fishing efforts expénded do not yield any more increase in
fish catch. This means that the optimum level of catch has been
passed due to excéssive fishing efforts, indicating overfishing.

It is possible to examine changes in fish population by means of annual
catch_per unit of fishing efforts represented as u(t). Supposing
that N(t) represents the average fish abundance in the t-th year, its
relationship with u(t) is shown as R{t) « u(t). Civen the annual catch
C(t) and fishing efforts X{t), it holds that, ' ‘

c(t)

wle) = iy = M) i (@)

The aunual fishing efforts.X(t) can be obtained from,

X(t) = q g(t) B(t) T(¢) (3)

where B(t) stands for the number of fishing boats, g(t) Eor the number
of fishing gear per boat, T(t) for the annual number of operating days
(or the annual number of haulings), and q for the catching efficiency
of the fishing gear. It is reasonable to suppose that during the
twelve years in question there have been substantial improvements in
the fishing technologies employed in the lake (e.g. use of improved
fishing gears and methods) and intensification of operations (e.g.
incréased numbers of boats, gears and days in operation)., However, the
statistical information on such factors are not available, precluding
the accurate estimation of changes in fishing efforts. - Supposing that
the value of fishing efforts shown as q g(t) T(t) has approximately
trebled in twelve years, it holds that,

X(E) = (14 % (£-1966) 1B(t)

B(t) can bé‘obtained from Table 4-2-1 as,

B{t).= 160(t-1965) -

‘then,

[

X(t) = [1 +3(E-1966)] x L60(E-1965) vu'erenrrn  (4)
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~estimated CPUE u(t)

Table 4-2-2 shows the annual values of catch per boat, C{t}/B(t), and
catch per unit effort, C(t)/X(t). As can be seen from the table, the
annual catch per unit effort (CPUE) has stayed moré or-less stable .
since the. start of the 19?03 (see also Flgure 4-2- 1) . This can be
taken to mean that the aggregate fish population in High Dam Lake has
maintained the stable level during the peériod. It must be noted,
however, that the stability of the aggregate population can mask
population changes of respective species which are being exploited.

(3) Limtted Aﬁnual'Yieid-and C?UE df_Tiiapia

Tilapia spp. has continued to yleld the largest annual haul since 1966
and is by far the most jmportant species in High Dam Lake. - The limited
annual yield for tilapia is ¢alculated, by applylng the logistic curve
already mentioned, to be 1,39 x 10“ tons, which is larger by only 2,700
tons than the fish landings of 13,900 tons in 1977. This indicates ,
that the fishing efforts have already. réached a considerably high level
relative to the population. Moreover, the estimated annual catch per
unit effort {CPUE) has perceptibly begun to decline aftexr peaking in

1973, as shown in Figure 4-2-1. It would have to be concluded from
these estimatés that the annual landings of Tilapia spp. need be
lowered approximately to the level of 10,000 tons in 1975 and 1976,
Otherwise, the artifictal rearing and release of tilapia seedlings, as
will be discussed in the later section, will have to6 be undertaken to
maintain the level of yield approximate to those in 1977 and 1978.
Thé latter attempt is especially promising in view of the reportedly
high level of primary production in High Dam Lake, which seems to be
reflected in the faster growth of the species compared with examples
reported in other lakes (see Section 2.2.1 and Table 2-2-3 in Chapter
11). :

Figure 4-2-1 Estimated CPUE for Whole Species
and Tilapia

3
5 '. ;o i )
/. whole fish spp.
l"l \b'\
0..__\..-0-?'.'{” X \\‘0—;—.‘0"___-0..____.-‘0-“__0.\“‘ . o
R WU SE S
7 Tilapia
0 A J.A _____ 1 x N DO | ¥ 1 1 1 _ i x : -
1966 68 70 '72 '74 ‘76 78 (¢)

Source: Table 4-2-2,
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{4) Tentative Population Estimate frcm Echo-soundings

As already discussed in Seéetion 2.2, 2 of Chapter II, the off- shore
distribution of fish is pfésented relatively in térms’ 6f the density
per kilometer traversed by the’ survey boat, which is in this sectlon
represented’ by the symbol of di. "It is judged through the experimental
fishing conducted at seleéted places that the fish recorded singly by
echo-goundings mostly consist of tiger fish and Nile peréh. Given

the beam angle of the ultrasonic wave of the echo-sounder at 33°, and
the range of habitat for tiger fish and Nile perch from 7 -~ 17 m in -
depth, the mean: breadth of coverage by the echo-sounder can be
calculated as,' :

= 2x (7 - 17) tan 3—"2’- 7.1 x 1073 (km)
Then, tne density of fish per squqrc_k1ioﬁétcr'bi is obtained from,
Dt %%-(no. of fish/km®)

Supposing that fish are distributed throughout the lake, the total
number of fish N can be calculated as,

n o n
e .. G o '_-E.“
E pi = B E di'= B d

where G is the_total area of the lake, n is the total kilometers
traversed and d 1§ the mean of di. Given the area of the lake at
approximately 6,000 kn®, and taking the mean density per kilometer of
4.95 fish/km from the data taken in the winter from the main channel
between Aswan and Abu Simbel (see Figure 2-2-5a),

__g___:_c__l;jS = 4,18 x 106

6,0
=1 % 10"

Supposing that the weight per fish is 0.5 - 0.6 kg, the number is
converted to 2,100 - 2,500 tons.

Considering the current estimated production of about'3,500 tons of
tiger fish and Nile perch combined per annum, the caleulated population-
is rémarkably small. This is mainly due to the use of the density data.
pertaining only to the main channel, where the distribution of fish is
generally sparse compared with khors. When coasiderably higher density
figures in such khors as El Ramlta and Kalabsha are included, the
calculation will yield a much’ larger population, which may be around.
10,000 tons in the informed judgement of the Study Team. 1In any case,
it will be necessary to conduct more echo- soundings to obtain a reliable
population estimate.
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4.2. 3 Fishinq Gear and Method

The local dethod of tilapia fishing by trammel nets is on ‘the whele
appropriate, However, it must be noted that this type of fishing net
catches small, that is, immature fish which it is désirable to protect
from the viewpoint of stock managedent. - Therefore, it is recommendable
to examine, through further ‘experimental fishing, variations of tetal
“hauls “and disttibution of fish slze by different mesh sizes of its
inner net."

With tegard to floating gill nets used for - kalb saftak fishing, the mesh
size of 7 cn is preférable to the currently used 6 ¢m to protect
younger ‘fish., In this respect, it is necessary to study the scaled
body length of mature fish and the selectivity of various mesh sizes

by multi«filament nylon nets, before’ finalizing the appropriate mesh
size. 'In addition; the eurrent practice of fixing fleating gill-nets
close to one anothetr should be discontinued., It mist be also avoided
to fix these nets in the narrvow parts of the lake so as not to obstruct
the surface traffic.

An Egyptian fishery expert expressed his opinion to the Study Team at the

meeting arvanged by the HDLDA that fyke nets and ‘nid-water trawl nets
are appropriate in' High Dam Lake, in order to even out thé fish hauls
throughout the year and to imprové the efficiency of fishing efforts.
The Study Team is of the ‘opinion that mid-water trawl nets must not be
‘introduced into the lake, because they are too efficient to protect
young fish and can easily lead to aver-fishing. As already poianted out
in 2,2,1 of Chapter II, tilapia hauls are largest duriang March and May
‘whei Tilapia nilotica spawn near the shoreline and the situation must
be réctifled to conserve the species' stock base. - If at least the
current level of annual production must bé’mainiained, an evening-out
of monthiy output is one of the possible wmeasures. However, necessary
steps to be taken in such a case must be identified after careful Study
of the seasonal behavior pattern of Tilapia nilotica and examination of
suitable fishing gear from the viewpoint of obtaining a maximum
sustainable yield.

Widwwater trawl nets may enable the eVEning—out of the annual output,
provided that the tilapia behave as required by this type of fishing

gear off the spawning season, but this requires at least a strict
control on the number ¢f nets to be used in the lake in order not to
“deplete the stock, base irrevoeably, One should also keep in mind in
" this respect that the introduction of more efficifent fishing gear is
likely to threaten the 1ivelihood of the’ fishermen currently operating
in the lake, unléss effectivé measures are instituted to increase the
stock base itself. The Study Team is of the opinion that the testing
of fishing gear should focus for the time being on various types of
stationary nets, such as gill—nets, fyke nets, etc., to identify
s itable types vis-a-vis the seasonal behaviors of bolti, especially .
Tilagia nilotica.; “The maintenance and perhaps inerease of the annual
nutput appears very | Iikely by simply: improving the storage method of
tish hauls as fndicated later in this section, bécause this will apen
t, the séuthéra half of the lake where tilapia are yet largely un-
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exploited due to the difficulty of storage before and during trans-—
portation by carrier boats. '

1t was reported that 1ake fishermen have been planning £o equip thelr
rowing boats with outboard engines. Considering the already expected
increase of fishing boats in the near future, which will certainly
expand the annual output of fish in the lake, it is no doubt a delicate
question whether or not to promote this trend, because the introduction
of engines will also contribute to the intensification of fishing
efforts and might lead more quickly to excessive fishing, The powered
fishing boats, however, will be effective for improving the freshness
of Fish hauls and, ahove all, the welfare of fishermen, by facilitating
easier traffic over the lake. In any case, it will be necessary to
establish an effective fishery management system and thereby to check
undesirable. developments before they become too late to rectify and to
increase the stock base by artificial rearing and release of seedlings.

4,2.4 Traneportation, Storage and Processing

(1) Storage at Fishing Camps

It was already pointed cut that under the current conditions, a subw
stantial portion of hauled fish is spoiled at fishing canps before
carrier boats come to collect thein, Improved storage facilities of
carrier boats, as will be described later in this section, are. meaning-
less, unless this situation is remedied It 1s therefore recommendable
to install an adiabatic container in a fishing boat and at each camp.

A fishing boat is estimated to haul about 50 kg of fish a day on the
average. Supposing that ice alone is used for storage, the appropriate
capacity of a container for. the boeat would be around 150 liters.
Supposing that a fishing camp accommodates 7 fishing boats, the
collected hauls per day would amount to around 350 kg. The approximate
capacity of a container at the camp would then be 1 ton., In the case
of the iced-water storage method, the holding capacity of the container
would be approximately 170 liters for the boat and 1,2 tons . for the _
canp. Moreover, the containers must be made water- tight. -

The use of net cages for live fish is another possibility. However, the
experiment showed that the dead fish spoiled quickly due to the high
water temperature and that small net cages were too constricting to
keep the fish alive. It alsc indicated the need to remove weakened or
damaged fish as well as already dead ones prior to and during storage.
‘This means that net cages must be. used in dombination with heat-proof
containers., The survival ratio at the’ first trial justifies further
experimentation ‘in order to identify appropriate sizes “and locations

of net cages ‘in the £ishing grounds.

(2) Storage and Transportation by Carrier Boats'

The findings of ‘the experiments conducted in the lake during the summer
indicate the suitability and efficiency of iced—water storage. New .
carcier boats should be the type equipped with a water-tight adiabatic
fish hold, and the existing ones ehould be remodelled likewise. The
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fish hold should be divided into preferably three partitions and use
fiber-reinforcéd, plastic for inaer lining and thicker adiabatic inter-
fecing than is’ currently used. Suppose that the size of a partition is
1.5 » in width, 2 @ in length and .1 m in height and. that 1 ton of fish
aré stored with 1 ton of ice and 0.5 ton of water under the atwospheric
temperature of 40°C and ‘the lake water temperature of 30°G.  Given the
adiabatie coefficient of 0.5 kealf°cC, h.m?, 0.56 ton of ice is estimated
to melt till the temperature of iced water reaches 0°C, and the rest of
ice will be enough to keep that temperature level for apptoximately six
days. Preferably, 4 partition should be made larger than the size '
indicated above to allow for higher atmospheric and lake water tempera-
tures and other possible circumstances which affect the effectiveness
of the fish hold partition, and the required duration of storage. .

The operation procedure is as follows. Supposing that each carrier
boat collects for three days from elght camps, each servicing seven
fishlng boats, the carrier boat must carry approximately 20 tons of
ice per outing (6.4 tons to be distributed to fishing boats and camps,
10 tons for its own fish hold, plus some allowance), on the assumption
that the ratio of fish to ice and water be 1:11:0,5 in weight as. found
from the experiments. Thén, the total fish hold capacilty per carrier
boat would be around 30 tons. The partitions are respectively packed
with ice at the harbor and, at each camp visited, the stéored ice is
delivered to the fishing boats and camps. The partly~emptied partition
is then used to store collected hauls by adding water from the lake.

1t must be pointed out that the amount of water used for storage. should
be kept at the possible minimum to ¢conomize the consumption of ice,
because the water temperature of the lake is generally high during the
summer and the skin of tilapia is sufficiently hard to sustain dense
storing. _The‘appropriate ratio of fish to ice and water is 1:1:0.5,
according:to the experiments., Ice can be crushed at the West Harbor
before loading on to the carrier boats or at respective fishing camps,
but crushed picces must be larger than currently used, roughly 10 - 20
¢ instead of the present 2 - 3 cm, to improve the cooling efficiency
of ice.

The suggest1ons presented above assumed the contlnuation of the existing
collection system of fish hauls by cruieing carrier boats., However, if
fishing boats come .to have better mobility due to outboaxrd engines,

fish hauls stored in iced-water on these boats can be directly trans-
ported to ecarrier boate moored near each camp.  In such a case, the
installation of storage containers at the canmps would become unnecessary,
provided that the fleet of carrier boats are effectively depleyed over
the lake, ‘ .

Another important advantage of feed- ~water storage 1s that its intyvoduc-
tion will enable inéreased tilapia hauls in the southern haif of the
lake where the species remain largely un-exploited due to the great
distance carrier boats have to traverse. . Because. the migration of the
tilapia is limited to a small aréa, the total output will incerease
without over taxing the produetivity of the northerﬂ {ishing grounds,
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Supply from the ice’ plant located in Aswan City is curtently trans—
ported by regular types of lorries with cloth céverings. As a result
.25% in the summer and 10Z in the winter of the loadéd ice 1s lost durlng
transportation.. It is advisable to carty ice in the ice store lorry
used for transporting landed fish to the Marketlng Center of Aswan in
order to reduce the loss, at least unt11 the new ice plant near the
harbor starts operation. :

(3) Processing

As explained in 2 2.3 of Chapter 1L, similat types of activities like
weighing and packing are currently’ carried out at the West Harbor and
the Marketing Center of Aswan, with repeated loading and unloading
before fish are shipped by rallway. The eatice ‘operation from landing
to final packing can be done at the West Harbor to send fish directly
to the railway station. :

With regard to. the saiting of kalb- samak the cuvrent operation is by

no means commendable from the viewpoint. of hygienies, The rust of
second-hand oil cans gets mixed, and fleas are left to swarm iato the
cans. - Plastic cases with a net top will be suitable to avold contami-
nation by rust and dead fleas as well as to allow sufficient evaporation,
The fish must be eviscerated including gills and thoroughly bled and
washed in the water before being stuffed with salt and stored '

Drying is not currently pract1eed in the High Pam Lake Area but appears
suitable in the climate of southern Egypt with high temperature, very
low humidity and practically no rain throughout thé year, 7%he tilapia
are fairly flat fish and can be either openéd or filleted into two
pieces and then dried under the sun, The spoilage at the camps can be
greatly reduced by introdueing thls ancient and sure method of preserv~
ing fish.

4'2 5 Harbor and Related FLShery F30111tles )

In March of 1978 the Government of Egypt put to 1nternational tender
the project of a joint company, called Misr Aswan Fishing and Fish
Processing Company, to develdp a Fisheries Complex near the High Dam,
The tender was subsequently awarded to a Japaneseé company. The project
includes improvement of harbor facilities and constfuction of an ice
piant as well as installation of a complete fish ptocessing plant
including a fish meal mill. The location of the compléx has been
decided immediately behind the West Harbor fu the middle of the small
- promontory, It must be emphasized, howéver,’ that the operation. of a
sizable processing plant (planned daily throughput of 100 tons of hauled
fish and 300 days of yearly operation) must be preceded by the assess-
ment of the lake fishery rvesource base and of the ekpected maximum
sustainable yields by species.

The West Harbor. 15 eurrently performing services other than handling
fish hauls and related activities; 6ne of thé caused’ for. eecasional .
congestion, It has been recently dec¢ided 'that ‘the harbor be developed
as a specialized fishing port and the servicing of international
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passenger and cargo traffic and tourists be moved to the East Port near
the ‘railway station.' Therefore, the following improvements are
considered necessary for the harbor’ facilities. The preseat. dirt wharf
is apt to ¢ollapse and its poor footing obstructs the efficiency of
various activities. Alth0ugh it is sloped to adjust to the seasonal
watex 1evel fluctuation of about 4. - 7. m, it will have to be reinforced
with concréte.. The number of appropriately -sized pontocns must be
increased separately to service (1) landing of fish hauls, (1) veigh-
ing, grading, ¢leaning, packing, etc, of landed fish, (iii) loading of
ice, food, ete., (iv) loading and storage of fuels for boats, and to_
house; (v} port administration ‘buildings: and (vi) various vorkshops.
Finally, the wharf and pontdons must be connected with a number of
conveyodrs appropriate to respective activities, Some cranes and fork-
lifts will be alsp neaded to ensure the efficiency of the handling at
the port. .

:4;2f6 Aquaculture and Fishery Management
(L) Aguaeulture

The HDLDA has expressed its strong desire to start large scale aqua—
culture to expand the productiVLty of High Dam Lake and requested the
Study Team to specify the requirements ‘for such an undertaking.
Aquaculture, first of all, requires thorough investigation of hydro-
logical, physical and other natural conditions of the lake to identify
its suitable locations and appropriate methods, ‘It is also necessary
to exXamine the availability of seedlings, Eeedstuffs, fertilizers and
technologies of operation and management, and the handling conveniences
fron harvesting to final shipping. The selection of appropriate species
must be done vis-a-vis the environments of the selected aquacultural
sites, the ‘compatibility of combination when more than two species are
cultured together9 and above all the preference of consumers and the
expected size of market, The most important requirement is probably
the ‘availability of aquacultural specialists and technicians who are
capable of devising, through trial and error, technologies best suited
to the local conditions.

Aquaeulture in Japan is entirely in the hand of prlvate entrepreneurs,
and consequéntly the ptofitability is the guiding principle, All of
the cultured speéies are the kinds which fetch high or fairly high .
prices in the market. In the case of farmlng omnivorous fish with
neithet artificial feedlng nor application of fertilizer, that is,

the method of letting seediings. feed on naturally available organisms,
the annual yield in’ Japan is around 100 - 200 kg per ‘heetare of fish
ponds. .Thé amnual output rises to 400 - 800 kg per hectave, when
fertilizers are applled to nurture naturally available organisms for
seedlings to feed on. In this case, approximately 6 - 8§ tons of
fertilizers, largely dried chicken droppiﬁgs, are necessary per hectare
of fish ponds,  In the case of artificial feeding of formula feedstuffs,
the annual yield per hectare reaches 2 - 5 tons in large fish ponds
using a stagnani water system, Supposing that these methods of fish
culture are adopted in High Dam Lake, their respeetive requirements to
produce 10, 000 tong of fish annually are calculated as follows,
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The First method of culture without supplementary feeding or fertilizer
application could yield 200 kg per hectare per annum, considering the
abundancy of phyto— and zoo-plankton . and benthds in High Dan Lake.

But the total area necessary to secure an ‘annual output of 10, 000 tons
will amouat to as large as 50, OOO ha, or approximately oneutenth of the
lake surface area._ Supposing ‘that the seedlings grow to 0.5 kg in . ,
‘weight ‘after éne yeéar with a survival vatio of 50%, it would be neces—
sary to procure sone 40 million seedlings annually '

The second method of fertilizer application ‘would require, assuming

an annual yield of 600 kg per. hectare, 17,000 ha of fish ponds and some
100,000 tons of ‘dried chicken droppings with some additives, in order
‘to harvest 10 000 tons of fish a year

The last method of artif;cial feeding would require only 2,900 ha of
fish ponds, ‘assuming an annual yield of 3.5 tons per hectare._ But this
would need some 17,000 tons of formuls feeds, If one supposes that

60% aof the feeds are fish meal, its annual supply must be avound 10,000
tons. In other words, 60,000 tons of fresh fish must be processed
annually into fish meal to obtain 10,000 tons of cultured fish,
Strictly from the viewpoint of efficient resource utilization, the fish
culture with artificial feeding itself defeats its very purpese,
“unless the open market mechan1sm operates to d1fferentiate higher- and
lo"er~priced f1sh. : :

The echo~souudet'probeduring January-February of 1979 recorded the
extensive presence of a layer of phyto-plankton in depth ranging .
between 10 and 40 m, Therée appears to be few species feeding on these
"phyto—plankton organizns in the lake, and it may. be possible to plant
Chinese ‘silver carps, ‘Japanese cruceéan carps or some ‘other phyto-
plankton feeders in the lake, However, it mist be emphasized that
careful "and comprehensive studies will have to precede such moves,
becausé introduction of a new species might irretrievahly damage the
ecOsystem.

It was mentioned in Section 2.2 of Chapter II that the HDLDA had already
begun its experiments of fish culture at two locations and intended to
" expand the operation.  The Stady Team is 1mpressed with the speed at
which the HDLDA has put its plan into action’ in such a short period of
~time and expects that the attempt will continue in the future by learn-
ing from trial and error. The Team is by no means against any. attempt
at aquacultare in ngh Pan Lake ‘but reconmends a caitious and ~
realistie approach’ in sach an’ undertaking [Of foremost importance is
the" assignwent ‘of priorities, givén the current conditions of fisheries
in the Iake, ' It will always have to be kept in mind that the ‘future .
development efforts” should not overlook the livelihood of 7,000 lake
fishermen and. the urgent need of the systematic stock management in
’the lake, .

(’) Rearing and Release of Seedlings o

Rearing of ' seedlings ‘and their felease td a uatural habitat is one of
the effective measures oE stock management aad, at the same time,’
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constitites one of the elementary steps toward complete aquaculture.
“Judging - from ‘the résules of eilsting'survéys-and‘the'Téam'S'ekpe:imehts,

the primary production In the lake appears cubstantially large as a
habitat of phyto~ and zoo-plankton specles. Therefore, artificdal
rearing and release of seedlings on a largé scale will be cértain to

increase the fishery resources of High Dam Lake.

'Tbg;Study Téam éoﬁsiders:itlfélafiﬁéiy éésy=artifiéially to rear'the_
‘seedlings of Tilapia nilotica, which have ieportedly been declining

in dnnual output in the last few years. -To _show an example from Japan,
adult fish, which are put into an un-réinforced earth pond with a
capacily of 4,000 m’ at the ratio of one pair of a spawner and a
miltér per squaré meter when the watér témperaturé reaches 20°C in the
spring, will spawn in’ the pond and prodicé one million seedlings: '
grown to the size of 5 - 100 g after a few months. . It is reported

that Tilapia nilotica do not migrate very far, and, consequently, when
the seedlings are released into the lake, matured fish could be hauled
from the areas they are released after a few years.

The Study Team considers it desirable to establish, at the earliest
possible opportunity, a system for rearing and releasing tilapia
seedlings similar to the method described above by using adult fish

caught alive from the lake. In addftion, a number of seedlings should

be released with tags on to assess the effect of such an undertaking.

The success will ensure the increase of the stock base of Tilapia nilotica
in the lake and the accumilation of basic knowlédge necessary for the

[future introduction of more advanced wethods of fish culture,

(3 Fishe[y Hénagement

The conservation of fishery resources in Migh Dam Lake tequires esti-
mation of: the population sizé and the maximum sustainable yield for each
of the species, implementation of effective fishery control, and
protection of the ecosystem and environment of the lake. The estina-
tion of the population and sustainable yield is very difficult in the
short time that was available to the Study Team, and, even if tried,
hastily estimated figures are deeméd to leave a wide margin of error.
The echo-sounder probe, release of tagged seedlings and sample . :
estimation of the primary production (i.e. phyto-plankton) of the lake
must be repeated regularly, partly to help effective fishery control.

The: fishery control must be preceded by careful recording and analysis
of the effects on the fish population and annual yiéids from the scale of
fishing efforts (eig., thé number of fishing boats and gears actually ..
opérated, annual days of operation per boat, ete¢.) and the efficiency.

of fishing efforts {e.g., types of fishing gear employed, methods of
fishing usdd, eté&i) This wiil require ;collection'over an extended" :
period of ‘time of the data on (i) the number and location of fishing
canps, (i1) the number of fishing boats and fishermen per camp, (ii1)
the annual average days of operation per fishing boat, the average

daily frequency of casting per boat and the length and mesh size by

type of fishing nets used, (iv) the size of fish hauls by species,

month and fishing ground, (v) the size distribution of hauled fish by
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species and month, (vi) the age, maturity and fucundity of hauled fish
by species, . (vii) biological characteristlcs of major. sPecies, such as
growth and life kistory, etc. The accumulation of this data will
greatly. contribute to an early detection of over— fishing and thereby
¢nable gquick adoptien of ¢orrective measures. o .

An apprOpriate fishery control and management system should be identified
on the bases of various studies indicated above. It should consist of
a combination of (1) restriction or prohihition on -the type of fishing
gear and the méthod of fishing, (11) restriction on the size and the
"~ tatal number of fishing boats to be employed (iii) restrietion on the
" fishing season {or establishment of a closed fishing season), (iv)
restriction on fishing grounds (or closing of a number of fishing -
:grounds), (v) restriction on the size of fish to be caught, etc.
Artificially protected rearing and release of seedlings as suggested in
the preceding section is also an important measure for the fishery
=control and management.

4 2 7 Suggested DeveIOpment Program

As stated in the foregoing paragraphs, the most urgent requirement for
the: development of. lake fisheries is to institute an effective system
of fishery management by establishing a Fishéry Management Center.:
This will serve to secure maxlmm sustainable ylelds of species on a
_long—term basis. Equally. urgent. is the improvement of the storage
‘method of fish hauls, which will eliminate the substantial wastage of
fish catches In a short while and raise the annual productien without
1ntensification of flshing efforts. 1In the mediun term, rearing and
release of Tilapia nilotica should be started on the basis of information
and experiments accumulateéd at the Fishery Management Center, and
through the 19805, appropriate fishery.control measures. should be
established by the Center in parallel with this rearing and release of
seedlings. 1In addition, port factilities.at the West Harbor must be
improved and expanded fo prepare for the intens:fication bof fishing
efforts in the lake, . Ia the long-tevm, aquaculture can be started by
having 3ppropr1ate coves closed by wire nets as has been dlready doné
at Khor Ramla. Coupled with effective fishery control and stock '
management, this will eontribute to expanding the stock base of High
Dam lLake, which could /Annually yleld fish hauls in the ordér of some
80,000 tons, provided, 1it.must be. emphasized, that all the necessary
studies and fishery management measures are carried through under the
leadership of the, Fishery Management Center. ' During the 1990s, . port
- facilities which handle increased fish hauls will become necessary at
Abu. Simbel, The suggested implementation schedule: is" summarized in
Table 4-2-3. _ S . e :

'Excluding two’ port development projects which are dealt with in SectiOn
4.5 of this chapter, some detalls of each project are:-given below,
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Table 4-2-3 Investuent Séhedule for Fisherf Sector

nooon PtebaretiOn
5¥'§§§ Construction

. ?roject _
Projects . Cost ' ' _ 193 197
GE il ) 80 '82 317 .9 9
1. Fishery Manapement "116
Center ‘
2. Inproveﬁent'oi Fish- 1.0
Storage - _
3. Rearing and Release of n.a,
Seedlings o
4, Improvement of West 1.2
Harbor
5. Fish Culture n.a.
. Abu Siubel Port 0.5
(1)l'?1shety Management Center

DescrigtiOI

The primary putpose of the pioposed Fishery Management Center is not
in basic research per se, but in thé collecttion of information urgent-
ly needed for the maintenance, "increase and effective utilization of

fishery resources in High Dam Lake.

The Center is to record and .

analyze the kinds of data indicated as necessary in Section 4.2.6, in

order to identify and implement.
and managemEnt.
on applied research,
research is unnecessary in High
research which has been carried’
agencies is expected to provide

The activities
. This does

specific measures of fishery control

of the Center; in other words, focus
not imply in any sense that the basic
DPam Lake. On the contrary, the basic
out in the lake by other government

oné of the important bases on which the

Center orients its activ1ties in the future.

The functions which the Center is té’ perform can be teatatively
grouped into eight sections as shown below, .

(1) Section of‘Fiénery'Operationhsnrvey

 The seetion collects information on:

- nunber and distribution of fishing camps,
~_number of fishermen and fishing boats per camp,
- days of annual operation per boat at each camp,
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- number of° fishing nets and’ total length and mesh size by
type of fishing nets, aid -
- daily fish hauls and frequency of casting per boat.

(2) SeCtién of Landed Fish Survey

The section conducts a daily sample survey on landed hauls
cuncerning._,,- \

~ total tiauls, by species and by age,
- body length’and weight distribution by species and by age, and ‘
'~ composition. by age and maturity. :

(3) Sectien of Fishery Management

The section undertakes. :

- identificatiﬁn and implementation of fishery control measures,
such as restrictions on the type of fishing gear, the method
of fishing, the size and’ total tdumber of fishing boats, the
fishing season and grounds and the size of fish to be caught,

.and
: ~:supervision and enforcement of the fishery control méasures.

{4 'Section of Resource Analysis
Major activities of the section are:

- release of tagged fish and stock assessment (mainly tiiapia), and
—~ echo-sounder probe and estimation of off-shore fish distribution
(mainly tiger fish)

(5) Section of Seedlings Production’ and Fish Propagation
Major activities of the section are:

'~ tearing and release of Tilapia nilotica seedlings (some of the
seedlings are tagged before release by the Department of :
Resource Analysis), and

~ experimentation and development of suitable aquacultural
technologies (crossing of species, selection of appropriate

- species to be introduced for culture, techniques to increase _
" spawns,: such as by the use of hormones and control of the’ water
temperature, etc, ) : : = : : : :

(6) Section of Welfare and Training for Fishetmen'
'The section, undertakes activities such.asi .

- semindrs and training courses to improve the’ fishing practices :
and the living accommodations among lake fishermen, and
-~ operation of a wireless emergency rescue system.

(?7) Section of Ecological Research .

The section undertakes studies On. T
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- spawning seasons and grounds, seasonal changes of maturity,’

- maturing ages,’ characteristics of spawning, patterns of growth
distribution and mobility, ‘feeding habits,’ ete.,

- varieties ‘and seasonal distribution and availabiltity of phto-
and zoo-plankton species, benthos and other organisms, and

- introductiou of new species.

(8) Section of Envlrcnmental Research
Major activities of the section are:

- measuremént ‘of the physical conditions (the contour of the lake
bed, fluctuations of water level,- movement of the current,
- turbidity and transparency of watér, deposits on the lake bed
etc.),
- measuremenf of chemical properties of the lake water (water
temperature, dissolved oxygen and nutrient salts, pH, etc.}, and
- identification of measures for environméntal protection,

Necessary Facilities and Investment

T e
PR

The. necéssary facilities and other requirements for the Center consist
of the following items. Total investment cost requiréd for the const-

ruction of main buildings-and other ancitlary facilities is tentatively
estimated to be avound £E 1.6 million.

Site: approximately 3 ha on a slightly elevated ground near the
spillway, about .3 ke to the northwest from the West Harbor. '

Main Buildings (airwconditioned and thrée-storiéd) départmental offices
(total floor space of 960 m?, 120 m? each per department) and office
spaces for the director, administration staff, a library, semina¥ and
training classes, laboratOries, corridors and rest rooms, ate, {total
floor space of l 100 m ) ‘

Tbtal Ccst-iE 927 000

Furniture} conference tables, désks and chairs, cabinets and lockers
screens and projectors, typewriters, portable calculators, ete.
Total Cost {E 1? 000

Field and Laboratory Equipment: measuring tools, a multi—purpose tele-
scopic projector and regular-type telescopes, a set of water- -quality
testers, a set of lake deposits testers, a plankton-sampling kit,
regular and polaroid cameras, batteries and battery chargers {for echo-
sounders) and other miscellaneous laboratory equipment.

Total Cost £E 22,000

Survey Boats: one medfum-size (10 tons) boat (there is already an

offev from the Goverament of Norway and the boat is expected to arrive

by the end of 1979) and three smaller boats with outboard enginés,
Total Cost £E 65, 000
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ereless'Commumieatibn System:. one set each at the headquarters, the
larger suxvey boat and 10 major fishing camps. | -

: Total Cost EE 80 000 :
Landfﬁg Facilitiest a reinforced wharf for survey boats and a 1anding
- pad for helilcopters.

" Total Cost £E 204,000

Culture.Ponds: 72 ha

Total Cost £E- 65 000

Housing forﬁStaft”ad67Visiters£_ staff housing of &0 units and 2 guest
houses,

Total Cost £E 220,000

(1) iapfavéméﬁt of Storage L

The project involves installation of water—tight adiabatic storage
tanks in fishing boats and fishing camps and remodelling of storage
tanks in carrier boats. Preliminary cost estimates are as. follows,

-.dO.l—toh'taﬁksiter'é;OOﬁtfisﬁidg boats f-.EE_jﬁb,ﬁOO

'1.5-ton tanks for 300 fishing camps - - £E 540,000
Materials for remodelling 69 carrier boats -
C e L .. EE 100,000
Tbtal investment Cost el £ 1_million S

(iid) Rearlng of Seed11ngs and Aquaculture

e

petails of these projects will have to be determined after various studies

and experiments at the Fishery Management Cénter, - As méntioned in .

the foregoing paragraphs, some 40 million seedlings will be necessary -

to obtain, for example, 10,000 tons of fish hauls. This would require

_a total area of 16 ha for rearing fish, "Coves to be selected should have
good accessibility from the Center. " Rearing can be done by fishermen

settled along the lake—shore on commission basis.
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4.3 MIHING AND HANUFACI‘URING =

4.3. 1 Development Strategy

Hining and manuEacturing deVelopment strategy for’ the Project Area
should be formulated st as to achieve the following objectives) '

(i) The effective utilization of regional (Governorate)
"'resources, ‘ . o

(ii} The identification and formation of linkages of this sector
: jwith other economic seetors and of sub- -sectors,

(1ii) Development maintaining good balance and concord with neigh-
boring governorates in Upper Egypt, _

(iv)- ‘The equalized regional distribution of Egyptian mining and
manufacturing industries toward the minimization of regional
disparities, and

.(ﬁj The satisfaction of regionalfloeal demand.

Particular emphasis should be placed on. Objective (iv) above. A majority
of Egyptian mining and manufacturing ‘activicies are currently concentrated
in Cairo and its vicinity and the. delta area by reason of easy market
acceéss, avallability of imported raw ‘materlals, éase of recruiting
skilled laborers, englneers and managérs, high level of infrastructural
development, geographically close linkages between sub- -sector activities,
‘climate and so forth. Such concentration, howéver, has already resulted
in an extreme density of factories and consequent environmental pollution
in some districts, as exemplified by the Helwan area, Also, population
concentration has been accelerating in the metropolitan region of Gatro
and in the delta area as a vésult of this, industrialization.. Whéreas
industrial decentrvalization will eventually becone inevitable, effective
population redistributiOn to the Project Area and other. parts of Aswan
Governorate, or to Region 8 as a whole, will certainly be impossible :
without industrial development along with agricultural land reclamation.
For reséttlement in the agricultural sector alone will not be able to
absorb the’ rapidly Ancreasing population, which is expected to reaeh the
order of 60 - 70 million by the year 2000. : .

' With said objectives in. mind, the Eollowing three types of. strategic
industries are proposed' . .

A. Resource-based industries: those which exploit and pracess or
~utilize to the extent possible natural resources (fish,

agricultural crops, minerals, electric power) available in the
frojeet Area {or in Aswan Covernorate, in some’ cases),

B. Supporting industries* thoee which support the development
., of other eeOnomic seetors (agriculture,.construction, trang-
portation) and the’ deveIOpment of other mining and manufacturing
" sub-sectors within Aswan Governorate (and Region 8 “An: some
PR cases), and N , -
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