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A.1. Statistics on Whole Egypt



Table A.1-1, Population

Reniarks

?opulation (1,000)

38,794
39,767
40,889
42,126
43,322
44,506
45,755
47,191

1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

48,503
49,897
51,329

(100) Urban (44%), Rural (56%)

Annual increase from 1977 to 1986: -
Total Egyptian abroad in 1986:

2.8%

2,250,000 person

Source: Ministry of Planning

Source: Statistical Yearbook, 1988, CAPMAS
Table A.1-2. Working Status

(unit: 1,000)

1978 1979 1980/81 1981/82 1982/83 1983/84

Agriculture 4,135.0 4,165.0 4,200.0 4,237.5 4,285.7 4,324.3
Industry 1,278,1 1,332.0 1,429.5 1,462.7 1,535.8 1,612.6

Petroleum 18,9 19,2 20,2 24.5 26.0 27.6

Electricity 51.9 52.7 63.0 64.2 68,7 73.5

Construction 538.0  629.2  657.0  664.1  697,2  752.9

Transport/ 448.6  452.0  459.8  452.1  46l.1  470.3

communication .

Trade & Finance 1,093.9 1,125.5 1,206.5 1,175.7 1,211.1 1,247 .4

Housing 146.5 155.1 166,0 171.3 178.2 185.3

Public Utilities  60.0 64.0 64,1 66,2 69,5  73.0

Others 3,566.4 2,833,2 3,173,2 2,396.6 3,736.3 4,109.1

Total 10,337.3 10,827.8 11,439.1 10,714.9 12,269.6_12,876.8
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Table A.}l-4. Population Increase in Greater Cairo

1676

1986
Calro City 5,074,016 (100) 6,052,836 (119)
Giza City 1,230,446 (100) 1,870,508 (152)
Markaz E1-Giza 94,169 (100) 127,789 (136)
Shobra El-Khiema City 394,223 (100) 710,794 (180)
Metropolitan Total 6,792,854 (100). 8,761,927 (129)

Source: CAPMAS

Table A.1-5. Labour Force (1986)

Employed Unemployed Total
Urban 5,477,159 (84) 1,026,739 (16) 6,503,898 (100)
Rural 6,189,102 (86) 984,618 (14) - 7,173,720 (100)
Total 11,666,261 (85) 2,011,357 (15) 13,677,618 (100}

Note: Labour force; 6 years and over

Source: Statistical Yearbook, 1988

Table A.1-6. Land Use in Egypt (1980)

Area (1,000 ha) % Remarks
Total Land 100,145 (100.0)
Cultivated Land 2,855 2.9 Trrigated
Grassland 0 0 ' '
Forest . 2 E o
Others : 97,288 - 97;ii

Source: Production Yeérbook 1981, FAQ
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Table A.1-7.

Land Owners

Land Ownership (1984)

Area Ouned Land Owners

Area Ouwned

(1,000) (1,000 fed.) ) (%3
Less than 5 fed. 3,288 2,904 95,3 53,5
5 fed- E RN I ) 86 576 2.5 10-6
10 fed. ..... 46 589 1.3 10.8
20 fed. ..... 23 621 0.7 11.4
50 fed. veeus 6 407 0.2 7.5
100 fed. .... 2 335 0.1 6.2
Total 3,451 5,432 100.0 100.0
Source: * Statistical Yearbook, CAMPAS '
Table A.1-8. Land Reclamation by Type
(Unit: 1,000 fed.)
Reclaimed 71/72 Reclaimed
Land (1952- to  Land 1952
67/68) 68/69 69/70 70/76 86/87 to 1986/87
Land Réclamation 371.8 45.1 21.0 24, - 462 .4
Nubian'lmmigration Lands 36.8 - - - 38.8
Tahrir Province | 148.8 - - - 148.8
Kuta, Kom Osbim and Abis 36.1 - - - 36.1
Waste Land 76.7 - - - 76.7
Deserts 149.2 - - 381.9 531.1
Total 821.4 45.1 21,0 24,5 381.9 1,293.9

Soufce; Statiétical Yearbook, CAPMAS
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Table A.1-13 Import/Export and Food Self-Sufficlency

(Unit: 1,000 tons,%)

| 1974 1981

. _ Exp/laport Self-Sufficiency Exp/Iﬁport Self-Sufficiency
‘Food! . Wheat -3,200 36.8 -5,878 24.8
- © Rice 136 1112 25 101.7
Maize _ -388 86.6 ~1,300 71.1
Sugar -23 96.0 ~580 53.2
Broadbean =10 92.5 -90 69.8
Leatil - -13 81.2 . -85 5.6
_ - Cooking 01l -151 49.7 ~355 31.6
Exporting Crops: Cotton 232 211.0 165 149.6
' ' Onion 104 150.0 40 117.0
,. " Groundnuts ' 7.4 12.6 - 7.5 18.0
Fruit/Vegetables: Citrus 162 120.3 _ 140 114.0
' ; ' Potatoes 100 118.2 145 113.6
o . Tomatoes 2 100.1 3 100.1
Anivsl Products:  Red Meat -1 99.7 125 73.3
S Poultry : -1 99.2 ~60 62.8
Fishes -19 92,4 -130 53.6
Milk ~138 92.5 1,150 62.2

Source:..Arab Republi¢ of Egypt Issues of Trade Strategy and Investment Planning, World Bank

Table A,1-14 Index of Wholesale and Consumer Prices

Wholesale Prices Consumetr Prices

(1965766 = 100) (1965766 = 100)
1981 308.9 301.2
1982 337.7 ' 345.8
1983 391,1 401.4
1984 430.9 469.9
1985 487.8 532.4
1986 572.1 '652,5
| 1987 . 650.2 781.0

Source: Central Bank of Egypt
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A.2. - Detail Statistics on Export and:Import

of Agricultural Products
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A3 Second Five-Year Plan



Table A.3-1. Expected Gross Domestic Product {(GDP)

(Unit: Billion LE)

Sectors 1986/87 1991/92
Agriculture 8.6 10,4

Industry & Eining 6.9 10.4
Pétfoleﬁm & Products 1.7 _ 1.9
EleCtrigity 0.5 0.7
Constyuction _ 2.1 2.6
Tranéport, Communication & Suez Canal 3.8 4.8
Trade, Finance & Insurance 9.6 12.6
Tourism | 0.4 0.7
- Housing Utilities 0.8 1.4
'Scciél & Personal Services 1.8 2.4
Government Services 4.6 6.0
GDP- at Cost Value 40.8 54,1
Net Indirect Taxes 3,2 4.0
GDP at Market Value 44.1 58.1

Source: Summary of the Second Five-Yéar Plan (1987]88-1991/92)



_A.4, Statistics on North Sinai Governorate



Table A.4-1. Population by Markaz

(Unit: Persons)

1982 1986 Ancual Increase
El Arish 54,017 67,638 5.8 %
Bir E1l Abd 20,821 27,389 7.
F1 Hassana 15,728 13,111 b4
Nekhel 3,510 4,654 7.3
Sheikh Zuwayid 19,255 24,382 6.1
Rafah 23,332 34,331 10.1
Total 136,663 171,505 5.8

Source: Population Census, 1986, CAPMAS

Table A.4-2, Population by Age Groups
(Unit: %)

1982 . : 1986
Urban Rural Total Urban Rural Total

Less than 12 years  35.2  38.4  37.9  35.4 40,0  36.5

12 ~ 64 years 62.7 58.7 58.4 - 61.9 55.3 61.1
More than 64 years- 2.1 2.9 3.7 2.7 4.7 2.4
Total 100.0 100.0  100.0 100.0 100,0 109.0

Source: Population Census, 1986. CAPMAS

Table A.4-3%, Ratio of Population by Urban and Rural (1986)

(Unit: %)

Markaz Urban _ Rural

EL Arish 100.0  (64,0) -
Bir E1 Abd 11,6 (4.5) 88.4 (34.3)
El Hassana 6.3  (1.2) 93,7  (18.0)
Nekhel 42,9 (2.4) 57.1 (3.2) .
 Sheikh Zuwayid 25.5  (8.2) 74.5 (23.9)
Rafah 48.9 (19.7) 51.1 (20.6)
Total - (100.0) - (100.0)

Source: Population Census, 1986, CA?MAS
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Table A,4-5. Agricultural Production in North Sinal Governorvate

(1982)
Planted Area Production . Value
(fed) - {tons) . (1,000 LE)
Horse Beans 10,0317 4,820 o6l
Vegetable (Winter) ' '
Tomato 380 6,840 . 1,710
Vegetable {Summer) .._ - .
Tomato 307 7,675 Co1,151
Pepper : 115 920 ) 230
Cucumber 273 2,730 : 228
Vegetable (Nili) ' -
Tomato 160 3,520 \ . 704
¥ruits . | |
Gitrue _ 710 5,680 S 568
01ive 2,730 2,730 819
Dates NA ' ?5,137' : _. 2;765

Source: Bulltin of Apricultural Incoﬁe, 1983, CAPHAS

Table A/4-6. Household Ratio Supplied Water and Electric

(1986)
.(ﬂnit: k4
Rural/Urban Water _Electrie
E1 Arish _Urban 98,9 920
Bir EL Abd Urban - 81.8
Rural .~ 41,8 b4.6
El Hassapna . Urban . - .1656 .
Rugal - 0.1 0.1
Nekhel Urban . - 13.0
. Rural . - 8.4
Shelkh Zuwayid Urban = - 90.0 74.5
' Rural _ B4.B 28,3
Rafah Urban 98.9 71.1
Rural 11,9 4,2
Total . Urban - 89,6 B33
Ruzal 35,4 28.0
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B.1. Previous Soil Survey
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B.2, Soil Classification
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B.3. Land Capability Classification



_Table 3,2.' Land Management Classification

‘In the land management classification the soils on- lacustrine
to.Nile alluvium are classified into Category la, the sandy solls into
Category IV. because of their predominantly undulating topography, and
coarse sandy soils into Category V, whilst stony soils, high-dune lands
and some sandy lands at about sea level have been ratad as unsuitable,

' The detailed specifications for the land management categories
identified in the Sinai area are as follows: ; A

Ia - This subcategory deals with the coastal lake bed-clays which
have shallow water table and are mostly very saline. Drainability is very
poor -to poor. Drains are telatively costly, . The reclamation period
including the initial leaching requires 2-5 yedrs. In'the first stage of
reclamation rice, barley and berseem could be planted followed by cotton,
wheat -and sugarbeet., In the final stage or reclamation the land is
suitable for other field crops, some vegetables and a limited number of
fruit trees e.g. peaches and guava. Traditional food irrigation could be
used. The land could be given preferably to smallholders or used as family -
farms but commercial farms are possible, B ' -

v - - .This category includes undulating saudy soils. Théy have an
available moisture content of ‘5-10% by volume. and good drainability.
They are suitable for legumes, 0il and fodder crops, special vegetables
and fruit trees e.g. citrus and mango. A-proper ferfilization management
is required, sprinklers may be used for the irrigation of field and fodder
crops. Drip system could be applied for some vegetables and fruit trees,
Commercial or estate farms are preferable for this category but family

farms are possible.

v - This category includes coarse sands ‘to gravelly sandy soils.
Available moisture content is less than 5 cm/m. They are flat to.
undulating soils with excessive drainability. -The land is suitable for
specific fruit trees e.g. citrus, a limited number of field ‘and fodder
crops and vegetables. Proper fertilization management is required.

The land should be irrigated preferably by sprinklers or drip systems.

They are suitable for commercial or estate farms.
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APPENDIX C. Irrigation and Drainage

C.6.

Climate
Crop Bvapotranspiration
Field Ifrigation Requirements

Project Irrigation Supply

Permanent Leaching Requirement

Water Sources and Quality
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c.2. Crop fvapotranspiration

Table C-2 Calculation Method of Refevence Crop Evapotranspiration (ETo)

Modified Penman Method

ETo = C{ W Rn + (1 = W) f(u) *(ea ~ ed)}
where,

W weighting‘factor which depends on temperature and
altitude; Values of W are given in Table 8 and 9 presented
in FAO Irrigation and Drainage Paper No.24 (1977).

“Rn:  net fadiationrin'eqUivalent evaporation in mm/day;
Rn = Rns - Rnl

Rns = (1_~.0.25) Rs
Rs = (0.25 + 0.50 u/N) Ra
. Rol = £(t) -£(ed) - (n/N)

Rns: shortwave radiation in mm/day
Rnl: longwave radiation in mm/day
Rs : Solar radiation in mm/day

Ra. : extra~terrestrial radiation,
Ra values are given in Table 10 presented in
FAO Irrigation and Drainage Paper No.24 (1977)

"n : actual bright sunshine hour
N : maximum possible bright sunshine hour

F(t),f(ed), f(n/N): Values of the function f£(t), f(ed) and f{n/N)
: are given in Tables 13, 14 and 15 presented in
FAG Trrigation and Drainage Paper No,24
(1977), respectively, :

f(ﬁ): wind related function,
f{u) 0,27 (1.+ u/100)
U : total wind run in km/day at 2 m height

ea mean saturation water vapour pressure in mbar
L L - . . .as function of mean air temperature; Values
L . of ea are given in Table 5 presented in FAQ
Irrigation and Drainage Paper No.24 (1977),

ed : mean actual water vapour pressure in mbar,
ed = ea x RHmean/100

RHmean: mean relative humidity in
percentage



adjustment factor to compensate for the effect
of day and night weather conditionsy Values
for ¢ are given in Table 16 presented in FAQ -
Irrigation and Drainage Paper No.24 (197?)

Blaney - Griddle Method

ETo = C{ P(0.46+T + 8) }

where,

ETo :

Radiation Method

ETo = C+{W*Rs)

where,

+n

reférence crop evapotranspiration in mm/day
for the month con51dered

mean daily temperature in °C over the month

_considered

mean daily percentage of. annual daytime hours
obtained from Table ! presented in FAO
Irrigation and Drainage Paper No.24 (1977) for
a given month and latitude ° '

adjustment factor which depends on minimum

‘relative humidity, sunshine hours and daytime

wind estimates; Figure 1 presented in FAQ
Irrigation and Drainage Paper No.24 (1977) can
be used to estimate’ETo graphically using

‘calculated values of p (0.46-T + 8)

Rs: solar radiatlon in mm/day -~

W weighting factor which depends on temperature and
altitude - . _ . -

e adjustment factor; The rélationship between ETo and
W+Re ig shown in Figure 2. présented in FACG Irrigation
and Drainage Paper No 24 (1977)
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Table C-7. Crop Coefficients

C’ROP COEFFICLENTS - IN MONTHS FROM FIRST PLANTING

CROPS cF

. BARLEY 1.00 0.20 0. 50 ‘0.90  1.§6  ©0.20

2. BERSEEM .00 0.50 0.75  .9.75  0.75

3. FULAX . 1.00 0.50 . 0.706  0.9% 1.00  0.20

4. PEAS - GREER 1.00C 0.40 0,40 0. 70 1.05

5. POTATO 1.00 0.30  ©0.30 . 1.05  0.30

&. FOODER BEEV t.00 a.40 .80 .50 1.05 1.03% 0.70

7. WHEAT 1.00 0.40 0,76  ©.90  1.05  0.20

8. SOUASH 1.00 a.56  0.75  ¢.90 0.50

9. SQUASH 1.00 0.50 a.7s 0.90  0.50
10. TUCUNBER 1,00 0.50 9.73  0.90  0.70

11, SAFFLOVER 1.00 9.4¢  0.720  0.9% 1.05 0,20

12. TOKATO 100 0.50  0.70  0.95  1.00  0.80  0.30

13. TGHATE 500 a,50  ©0.70  0.95 1.00 0.80  ©.30

14. [OKATQ 1.00 0.5¢  0.70  0.95 1.00  0.80  5.30

i5. FRERCH BEAN 1.00 0.50  ©0.80 0.5  1.60  0.10

16. GROUHDALT 1.00 0.30  0.60  ©0.80  0.95 . 0.80  0.20
17. WAIZE - FQODDER 1.00 0.30  0.80  0.75 _ 6.70  0.40

18, PEPPER 1.00, 0.5 6.80 0.95 e.90  9.90

19. RICE 1.00 a.90 1.10 1.10 1.1% 1.18 a.10
20. SUNFLOWER 1.00 0.0  0.70 1,05 © 0.20
21. SUNFLOWER .00 0.40 0.7 1.0%  0.20

22, CAMTALOUPRE 1.00 0.40 0.75 © 0.95 0.85
23. NAPIER GRASS 1.00 0.4 G.80 i.00 ¢, 80 Q.49

25. SORDAM 1.60 o.30  0.80 1.00° 0.40 . 0,80
25. ALFALFA 1.00 ' 9.8% 0.93 1,00 1,00 ©0.9% 0.93% .59 ¢.5% 0.59 .59 9.95 0.95
24, ALFALFA . 1.09 ©.85  0.95  1.00 1,00 0.00  0.00  0.00 0,00  ©0.00.° 0,57 . 0,95  0.93
7. APPLE 0.80 0.00  0.00  0.70  0.75  0.80 . 0.25 - 0.85 - 0.80  0.60 0,75  0.65 6.0
8. Fi6 0.80 g.06  0.60  0.50 0,70  0.80  0.90  0.8%5  0.83 = 0.75 0.76  ©0.50  6.00
29. GRAPE o.80 0.00 0.00 a.40 a.40 0.45 .70 0.7 0.45 B.35 0.45  0.35 ¢.00
30. GUAYA 0.80 B.75 0,75 0,70 0.70  0.65  0.45 0.63  ©0.63  0.45. .70 0.70  0.7¢
3. oLIvE 0.80 0.60 0,40 0.80 0,40  0.60 0.6 - 0.0 (.66 0.60 0.60 . 0.0  9.50
32. ORANGE 0.80 0.75  0.75  0.80  0.80  0.70  0.85 : 0.5 . 0.65 0.65 ] 0.70 40,70 0.70
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'C.3. Field Irrigation Requirements

Table C-8 Field Irrigation Requirement (CP-1)

(FARM AREA = £9.0 ha}

AREA
e . IMMTED MM e nAR APR nAY sun
tha) ('} w TR T TR T w
FLAX 4.0 3496.0 £120.0 1358.0 0.0 0.0 Q.0
PUTATY 1.4 736.0 ¢.0 0.0 0.0 0.0 0.0
FODDER BEET 12.0 v936.0 12978.0 21546.0 21600.0 0.0 0.0
CUCUNSER 1.0 828.0 721.0 0.0 0.0 0.0 0.0
SAFFLOWER .0 3485.6 4328.0 13885.0 0.0 6.0 a.0
TOMATO : 4.0 o.0 9.0 0.0 0.0 L7B0.0 708L.0
FRENCH BEAN z.0 ©.0 0.0 0.0 o.o 2390.0 LoLg. 0
suannuzk ) 4.0 0.0 0.0 0.0 e.0 0.0 L0LE.0
CANTALOUPE 2.0 0.0 " e.0 0.0 o.¢ 1912,0 795,90
NAPIER GRASS 4.0 0.9 0,0 0.0 e.0 382L.0 8596.90
SORDAN 4.0 0.0 0.0 9.0 ©.0 2848.0 8096.0
ALFALFA &.0 La92.0 5871.0 10250.0 12000.0 13423.0 14421.0
ALFALEA - L0 3128.0 391£.0 83400 20000 0.0 0.0
_?Efff______________;__f:?__kﬁﬁ,;-ffff18 3955.2 6566 .4 7580.0 PLTT.6 #71i5.2
ToTAL 86,0 29844.8 35885.2 LTTLALL L9280.0 3IBSF4 4 59303.2
B S o S o S S S S
£ssec leddan . 0.137 0.156 ©.185 0.200 0.151 0-240
wementh/ha Fié.1 897.1 1198.7 1232.0 F6L.L 1LE2.4
wrday s/ ha 2401 32.0 38.7 41,1 31.1 LY.L
tS5ecs ha ©.279 Q.371 0.648 L47S G.360 0.572

tFARN AREX = LC.C ha)
) AREA
CROPS PLARTED ocT REC TOTAL
""""""""""" tha) e TTTE T T e
FLAX 4.0 Q.C .0 0.0 G.¢ 2L4L,0 15603.0
POYATO 1.0 0.0 a.0 2.0 L59.0 B&L . O PRL.O0 2983%.0
FOBDER. BEET 12.0 .0 Q.0 0.0 0.6 51584.0 £335.0 T7I579.8
CUéUHﬁ!R 1.0 Q.0 C.0 0.0 G.0 540.0 $50.0 27e9.0
SRFFL.Dh;ER &.0 o.0 0.0 ag.o 2.0 1725.0 2L5L.0 13382.92
TOMATO . . L.0 ?842.0 ?3F0.0 6348.0 1836.0 0.0 0.0 I9230.0
FS‘IEH‘CH BEAR .0 L9231.0C L5460.0 3gE.0 0.C 0.0 .0 184172.9
SUHFiOQER 4.0 T252.0 9786.0 1592.¢ 4.0 G.0 Q.0 2z578.0¢
CAN"!ALI‘JUPE 2.0 &4921.0 3029.0 0.0 0.0 Q.0 9.0 13s3%.0
HAP1ER G.RASS 4,0 1034C.0 55¢2.0 4348.0 Q.90 0.0 Q.0 3L220.0
50["9“! 4.0 1035C.0 5592.G &36&8.0Q 0.0 0.0 Q.0 33264.0
ALFAL‘fﬁ. . 6.0-. ¥r68.6 B24B.2 7044 LS 5616.2 &155.0 S5015.0 101916, ¢
ALFALFA L0 . 0.0 9.0 6.0 3610.8 £104.0 33L4.0 12940.8
VBva: . B.0p 9965.6 B9LT.2 75L1.6 5875.2 4147.2 3379.¢ 805635.1
TOTAL 50.0 L6770, 551744 35780.2 171972 24883.2 24587.2 Las227.5
mrsmonith/feddan 703.1 579.3 375.7 180.6 261.3 258.2 50%4.9
o/ /day/ Teddan - 2R.6 18.7 12.5 5.8 8.7 8.3
I/7sec feddan 0.2562 6.218 0.145 0.067 0.101% 0.0v8
m/mon Lhna 16893 1379.2 S “ae 5 *iss rEa30.7
ESset/he ) ¢.623 ¢.515 D.345 G.361 ¢.240 n.z229
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BERSEENM
FODDER mEEt
WHEAT

SAUASH
FOQMATD
SRENCH BEAN
fice

NAPIZR GRASS

SORDAN

Table

AREA
PLANTED

Cwmmoes s feddan
ordsy feddan
t/sez feddan

m/moaths/ha
asdzysha
I-%ec/ha

CFARM AREA =

£960.0
Lu0.0
5440, -
2300.0
0.0

0.0

5407,%
?270.0
3842.5
0.0
9.0
4.0
0.0

Q.0

30.0 ha)
MAR APR
""" W m
12825.0 15600.0
B?77.5 9000.0

17955,0 £G00.9
7695.,0 50000
9.0 o.0
0.0 0.0
0.9 0.0
0.0 .0
0.0 5.0

8343 £62.0
1.2 15.4
G.2ts Q.178
1581.7 1100.9
5k.0 35,7
0.591 G.L24

C-9 Field Irrigation Requirement (CP-2)

17925.0
0.0

0.0

8.0

o.0
5975.0

| L21310.9
2390.0

0.0
0.0
s325.0
.to120.0
27830.0
5060.0

i012¢.0

BERSEEM
FODDER BEET
WHEAT
SGUASK
ToMATO
FREWCR BEAN
RICE

NAPIER GRASS

SGROAN

AREA
PLANTED

19.0

wo/montesfeddan

mrday /e
i sec/la

dgan
ddan

A/ month ha

moday/ ha
£/3sec/ha

a.0

G.0
9045.0
12302.5
28:90.0
6475.0

12958.0

LFA

RM AREA =

0.0
0.0
110875
11650.0
24795.0

3495.0

30.0 na?

SEP
T

0.0 2.0
0.0 2.0
¢.e 8.0
9.0 G.0
$950.0 412%.9
5.0 T0.9
22885.0 1530.0
3980.0 0.0
7940.0 Q.9

5L0.8 107 .1
21.4 3.5
0,247 0,040
1525.7 255.0
50.9 - 8.2
4,589 0,095

C-10

.5400.0
21460.0
9.0
8.0
1620.0
4.0
5.0
0.0

. e.0

306.0
1c.2
9.118

4600.6
2420.0
3520.0

0.0
0.0.
6.0
0.0

t.0

TOTEL
T
'725?5.0
.32325.0
21185.0
18B57.5
La1kT. 5
c1ne2.s
129¢39.8
21400.0

£14605.9




Table C-10 Field Irrigation Requirement (CP-3)

{FARK AREA = 30.0 ha)

AREA
s MMt e e
. (hal (m.) Em.’ im*) TR T (_m-:] ----- -“"“i-f':.:’-----
FLAL 1.5 13t1.0 1545,9 513.0 0.9 0.0 0.0
PEAS - GREEM 1.5 1449, 0 0.0 0.0 0.0 0.9 c.0
FODDER BEET 6.0 4948.0 4489.0 106773.0 tog00.0 0.0 0.0
SOUASH 1.5 1242.0 772.5 0.0 0.0 . 0.0 0.0
SAFFLOVER . C1.5 13.11-0 1822.2 513.0 0.0 2.0 0.9
TOMATS 1.5 1311.0 $545.0 2052.0 900,90 8.0 0.0
GROUHONUT .3 0.¢ 0.0 0.0 0.0 1075.5 2277.0
MALZE - FOROER i.3 0.0 2.0 c.0 9.0 1075.5 3034.0
PEPPER 1.3 12ez2.0 £390.5 0.0 0.6 ¢.0 9.0
SUNFLOVER 4.5 0.0 0.0 6.0 5.0 0.0 4550.0
WAPIER GRASS 1.5 0.0 0.0 0.0 0.0 11340 $034.0
SORDAN 3.0 0.0 0.0 0.0 0.0 T onsie $072.9
ALEALFA 1.5 1173.0 1467.7 2545.0 3000.0 340%.7 3805.2
ALEALFA 1.3 1173.0 1467.7 " 258%.0 3000.0 0.0 0.0
APPLE 3.0 0.9 0.0 2872.8 3506.90 4588.8 §1bi.z
FI6 3.0 0.0 0.0 2052.0 3360.0 458B.8 5464.3
GRAPE _ 3.0 0.0 . c.0 1861, 6 2880.0 3728.4 £250.¢
nﬂ.t\N.GE" 3.9 i654.0 1854 .0 3253.2 38£9.0 £915.2 39446 8
TDTAL. . t2.0 16836.0 18153.7 28830.5 31380.0 26062.9 41403,4
- m/menthsfeddan 235.7 2542 £03.6 £39.3 386.9 579.4
mrday/leddan 7.4 9.1 3.0 14.5 11.8 1%.3
t/s2c/lsddan ©.083 2.105 0.151 0.15% 0.136 ¢.224
@/menthsha 5812 s05.1 261.0 1056.0 B&8.8 1380.1
wWAdaysha 18.1 21.6 31.0 3L.9 28.0 £6.0
E/secha 0.210 0.250 0.359 0.404 0.324 9.53
CFARK AREA = 30.0 na)
. AREA
| CROPS PLARTED JuL auG SEP ocT nov BEC TOTAL
""""""""""""""" e
FLAX 1.5 6.0 0.0 g.¢ 0.0 §10.0 924.0 51083.6
PEAS - GREEN 1.s 0.0 6.0 0.0 $18.0 972.0 1188.0 .527.0
FODDER BEET 8.0 0.0 6.0 0.0 c.¢ 2592.0 3168.0 38799.0
SQUASH R 1.5 0.0 a.0 Q.0 0.0 810.0 970.0 381L4.5
SAFFLOWER Co1.s : 0.0 0.0 0.0 c.o 848.0 9240 $016.2
TOHATG 1.8 6.0 0.0 0.0 9.0 310.0 92¢.0 75L2.0
EROUK-ONU.T ' 3.5 3108.0 3320.2 2388.0 £59.0 c.¢ 0.0 12827.7
“HAIZE - FODDER 1.5 29137 RIS 2388.0 0.0 6.0 9.0 11859.7
PEP!_’ERH' 1.5 c.0 6.0 c.0 1147.5 1295.0 12540 6330.0
SUNFLOWER - T aLs 8158.5 11009.2 1791.0 K a.¢ 2.0 25512.7
NAPLER GRASS . 1.5 3885.0 2097.0 2388.0 0.2 0.0 0.0 1284¢.0
SDR_BA‘H . 5.0 2770.0 L1940 £776.0 0.0 c.0 0.0 209¢3.0
ALFALFA : 1;5 2292.1 - .2042.0 1761.1 £354.0 153¢.0 i25¢.0 25479.1
A,__FAL“ .5 0.0 5.0 ¢.0 - 1354.0 1532.0 1254.0 12352.8
APPLE’ 3.0 5283, 6 4473.6 3820.8 2754.0 1684.8 6.9 34239.6
e _ o 525:.5. 075%.2 1s82.0 2570, 1298.0 6.0 32950.8
GRAFE . . 1.0 351.2 3634.8 2828.8 1652.¢ Fuy. 2 9.0 25672.8
ORANGE . 3.0 ' L040.4 3534.8 310e. 2570.4 1814.2 1678.¢ 552389

w/monthsfeddan &59.2 582.8 L00.8 206.% 234.1 187.0 L5480
w/daysieddan 2t.3 18.8 13.4 6-; o 7;3 6.0
f/s2c {addan 0.256 . 0.218 0.155 a.¢o? .99 0.070
' : .5 1387.5 954.2 L92.7 557.3 £45.3 10828.7
m'//,:l:“};{a’“ ”?3.5 4.8 31.8 15.9 118.6 14.4
’:/scz/ha 0.584 0.518 0.3s8 0,184 0.z15 0.166



Table C-11 Field Irrigation Requirement (CP-4)

(FARM AREA = 25.0 ha2y
ARER
LROPS PLANTED JAN FEQ HAR AFR HAY JUN
""""" oy e e T T e T T T e

BARLEY 5.0 L168,0 5445.0 1716.0 O.d c.0 0.0
FODDER BEET 5.0 4tL0.0 54G7.5 der7.s "9000.0 g.0 c.o
MALZE - FODDER 5.0 0.0 e.0 0.0 KU . 358%.9 10120.0
SUNFLOWER 3.0 0.0 2060.0 . §983.0 10500.0 2392.9 0.¢
$ORDAN 5.0 4.0 ‘ a0 0.0 . .0.0 3565;0 t0120.0
ALFALFA 0.9 raz0.0 F745.0 i7100.0 20000.,9 22705.0 _2&035;0
ALFALFS 5.0 3%10.0 4892.5 3550.0 10¢00.9 Q.0 6.0.
TGTAL Lo.0 20010.0 27310.0 Lg322.5 49500.0 32265.0 522?5.0

WA nenthsfeddan 3346.2 L67.2 7il1.0 831.6‘- .3&2.1 frLs.s

Ay sleddan i0.3 18.7 22.% ar.7 17.5 24.3

EAsccr lédaden 0.128 9.193 0,245 0.321 0.202 Q0,287

wAmen A ha 80¢.2 1112, 1692.9 1980.90 1290, 1771.0

o/day b 25.8 IP.7 56,8 66.90 a3.4 54.49

issexs/ha a.29% 9,450 0.332 H.T764 0.482 0.68%

CFARM AREA = 25.0 hay
AREX .

CAGPS FLAKTED JuL AlG SEP acT ROV DEC
T T ey w w w t T _
SARLEY 5.0 0.0 9.¢ a.¢6 2.0 igac.o zboo;o 14795.0
FODDER BEEYV 5.9 0.0 2.9 9.0 0.0 2160.0 264G.0 3..23.25.0
HMAILE - FODDER 5.0 9712.5 8155.2 7940.0 ¢.0 9.9 Q.0 . 39532.5
SUNFLOWER 5.9 0.0 0.0 Q.0 [ ] Q.0 G.0 20‘935_—0
SHROAN 5.0 1295¢.0 6990.¢ 7960.0 a.0 'o._o 6.0 "41405.0
ALFALEA 10.¢ 15281.0 13747.0 11741.0 F027.0 10260.0 8340.0 167360.5
ALFALFA 5.0 9.0 9.0 £513.5 31%0.0 &180.0 L1175.0
TOTAL L0.9 IFRL3.5 2BBRZ.0 278561.9 13540.% 18430.0 “17320.0 350228.7

mosmonth {eddan &37.5 4B5.4 LY T4 227.3
mAdey sl eddan 9.4 15.7 5.5 7.3
£Srec/ledadan 0.233 0.181 G177

mA/monch/ha
mA dzy s na
i/sec/ha

1517.7
9.0
0.567

1155.7 1106.4 341.6
37.3 36,9 17.5
0.431 0.427 0.202
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'I‘abie

AREAR
CROPS °L._AHTED
T T ey
APPLE 4.0
F16 Z.0
GRAPE. 2.9
GUAVA 1.0
ORANGE 1.0
TOTAL 10,0

C-12 Field Irrigation

{FARM AREA = 10.9 ha)

JAH FEB HAR

L] {m' {m'}
0.0 ¢.0 3630.¢
0.0 9.9 1348.0
.0 9.0 1094 .4
352.0 618.0 ?57.46
5%2.0 518.0 109,48
1104.0 1235.0 B344.8

Requirement (CP-5)
APR MAY
R w

L800.0 4118.¢ &B51.6
2240, 0 305%.2 3663.2
iv20.0 2685.4 2833.%
1120.0 t2462.8 1315.8
1230.0 1338.¢4

ws/months{eddan
o sdaysleddan
tr/sec feddan

wAMSn S h a2

o day ha
tA s¢cha
ARER
CROPS F‘.‘_AN?ED
TR T '--“‘(;‘a")-"
APBLE £.0
Flg 2.0
GRAPE 2.0
GUa\'}.\ 1.0
ORANGE 1.0

ToTAL

o months/feddan
mAdaySfeddan
t/sec/feddan

‘m'moneh ha
asday ha
€-5ecs ha

L.t 51.9 380.5
1.5 1.9 31.3
0.017 0.021 0.131
123.6 83e.5
L.k 26.%
c.051 0.312
CEARM AREA =  10.0 ha)
Jul AUG SEP
[£N] [EY] fa
7044.8 5964.3 50944
3522.% 3148.8 2388.0
2900.8 2u23.2 1751.2
1344.8 121t.8 1636.38
1346.8 1211.6 1034.8

s7a.8 S87.2 L7L.T
21.9 i18.9 is.8
Q.253 Q.21% 9183

Cc-13

£77.1 5¥B.3 671.6
13,9 te.3 22.+
©.18L 0,223 Q.25%

ii36.0 1224 .4 1599.0
37.% L5.9 53.3
B.438 0.332 0.617

acT L

"""" w
3472.0 2264.2
1rix.s §44.0 g.0 21947.2
1101.8 &04.3 a.¢ 17115.2
355.8 &G%.3 492.8 11353.68
854.8 404 .8 L92.8 11745 .¢

3444 205.4 a4 £52%.1
11.% 6.9 1.3
a.129 9.980 0.915




C.4. Project Irrigation Supply
Table C-13 Project Irrigation Supply (CP-1)
(FARM AREA = - 40.0 ha}
PROJELCT AREA
LROPS EFFICRENCY  PLANTED AN FEB HAR APR HAY Juk
T RS T W w . m e T o e
FLAX 6.6 4.0 S4e2.5 54375 2137.5 Q.0 0.0 0.
POTATO 086 1.0 1150,0 o.0 T.0 0.0 0.0 0.0
FOBDER BSET LY 12.0 15525.0 20278.1 33665.6 33750.0 0.0 0.0
CUCUKBER 2.64 1.0 1293.7 1126.6 0.0 0.0 0.0 9.0
SAFFLOVER 0.64 4.0 5482.5 67594 2137.5 ¢.0 0.0 2.0
TOHATD 0.4 4.0 0.0 0.0 6.0 0.0 Y 11068.7
FRENTH BEAN [ 2.0 6.0 0.0 .6.0 0.0 U 3T3EL4 4325.0
SUNFLOVER [ 4,0 0.0 0.0 0.0 6.0 0.0 4325.0
CANTALOUPE 0.6% 2.0 0.0 0.0 0.0 0.9 296T.5 5929.7
HAPLER GRASS 0,84 [} ' 0.0 0.0 0.0 [ N] .sors.o 126%0.0
SORDAK 0,44 4.0 0.0 0.0 G0 0.0 LEBL.2 12850.0
ALFALFA .64 6.0 7331.2 9173.¢ 16031.2 18750.0 21285.% 22532.8
ALFALFA G.44 4.0 4BBT.5 81158 10487.5 12500.0 " o.e 0.0
OLIVE £839.¢ 5618.1 8995.1 10520.5 13306.5
ToTAL 0.0 £5951.9 55308.7 73554.4 C73520.5% SB30L.8 0786
Cmsmenthsleddar t82.5 580.7 734 793.0 5343 953.3
wodaysleddan 15.6 20.7 2.9 24.¢ 19.% 31.8
t/ses feddan 0.180 0.2L0 v.28% 0.3086 e.22% Q.38
EVE LY Vg 114B.8 1382.7 1861.4 1888.0 1662.6 2245.7
mod2y s ha 37.1 3 594 52.9 L7.2 75.7
frscc na G.429 a.572 0,687 Q.728 0.546 0.874

(FARM AREA = 40.0 a2}
ARER
CROPS PLANTED JuL TOTAL
"""""""""" s
FLAY 4.0 .0 0.0 0.0 0.0 3375.0 21282.5
POTATO 1.6 .o.o 0.0 0.0 737.-2 1350.0 L6809
FODBER BEET 12.0 0.0 0.0 [ 0.0 £8100.0 9000 121212.5
CUCHHEEX 1.0 0.0 c.0 0.0 0.0 BLX.T 1031.2 4295.%
SAFFLOWER ‘.0 0.0 0.6 0.0 0.0 27000 3850.0 20609.4
TOMATO L0 15378.1 it542.% 9950.4 2868.7 0.0 0.0 61294.8
FRENCH BEAN 2.0 766%.1 7281.2 621.9 0.0 0.0 0.0 25451.5
SURFLDWER L.0 11333.7 15290.6 2487.% 0.0 6.0 0.C 35L56.L
CANTALOUPE 2.0 7489 .1 (732.8 0.6 0.0 6.0 0.0 21339.0
KAPIER GRASS 4.0 16187.5 B737.5 $950.0 0.0 0.0 .o 53500.0
SORDAN LG 16187.5 -B8737.5% 9950.0 0.0 0.0 .0.0 320062
ALFALFA 6.0 14335.9 12887.8 110072 8eez.8 P418.7 7837, 159248.2
BLFALFA 4.0 0.0 . 0.0 0.0 s$4§.9 6412.5_ 5225.0 51470.0
oLIVE 8.0 13624.% 12256.4 10447.9 8048.2 58681.1 $829.0 L110340.3
10TAL 60,0 102452.4 BELES.3 5“35.5: 25758.8 38081.1 37766.5 ) 745;;3.@
wo/month feddan 1075.2 ra7.1 571:.& .??O..B . IPF.F 39s.5 ?.?9?-3
mrday s leddan 3¢.7 28.¢ 19.1 8.7 i3.3 iz2.8
tSsec/1eddan 0.40% 0.33) G.2231 G.10i 0.154 0.148
wAmenth/ ha 2%560.3 2132.2 1560, % H&3.5 952.0 QL4 2 18566, 2
wodty st 82,6 s8.1 45.4 20.8 33, 30,5
tAsec s ha G.%56 0.789 G.525 0.240 0367 0,353
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Table C-14 Project Irrigation Supply (CP-2)

(FARM AREA = 30,0 ha)
PROJECY AREA
MM Mmoo e e
tna) () w e T w w w

BERSEEH ¢.60 6.0 11500. 0 12875,9 21375.0 25000.0 29873.0 0.0
FOPDER BEET 0.40 5.0 £900.0 ?012,5 1L962.5 1500¢,0 ¢.0 0.0
WREAT 0.0 10.0 10733.3% 15450.¢ 29925.0 6664.7 0.0 ¢.0
SQUASH 0,60 5.0 38%3.3 6437.5 12825.0 83333 0.0 ‘ 0.0
TOMATO - 0.460 5.0 0.0 0.0 0.0 c.o 0.0 105¢1.7
FRENCH BEAN 0.60 5.0 0.0 9.0 0.0 0.0 $958.3 168456.7
RICE .60 10.0 2.9 0.0 6.0 0,0 35850.0 46383.3
RAPIER GRASS 9.60 2.5 0.0 0.0 0.0 0.0 3983.3 84335
SORDAN 0.60 5.0 0.0 0.0 0.0 0.0 5975.0 26866.7
P16

m‘/'monxh(redd'an 441,5 5i%.8 1t07,2 770.0 1199,0 1387,3
Arday/iédden 14.9 21.¢ 35,7 25.7 8.7 46.2

fvec Teddan

wo/monthsha 10958.% 1£59.2 2636.2 1833.3 28%54.7 3303.1

A 2ay/ka 5. 52.1 25.¢ 61.1 e2.1 110.1

t/sec/he 0.519 o.403 G, 98¢ 0.707 1,088 27

CFARM AREA »  30.0 hal
AREA
CROPY PLANTED UL AUG SEP GeT KoV TOTAL

""""" N T e T
BERZEEM 10.0 a.0 a.90 .0 6.0 2000.0 11000.0 120624.7
FOBDER BEET . 5.0 o.0 0.0 0.0 0.2 3500.0 4400.0 53875.0
WHEAT ie.0 0,0 0.0 0.0 0.0 0.0 5854.7 $8641.8
snu;usﬁ 5.0 ¢.0 e.0 0.0 0.0 o.¢ 0.0 31429.2
-TQHAfo 5.0 15108.3 18L45.8 1458%.3 16203.0 2700.0 G.0 F3579.1
FREHCH BEAM 5.0 20504.2 19416.7 1458.3 2.0 0.0 9.0 6BE0L .1
RIEE, 18,0 $7483.3 44658.3 38141.4 2550.0 0.0 0.0 215066.¢
KAPIER 2.5 10791.7 5825.¢ 6633.3 0.0 C.G c.¢ 35486.4

21583.3 11450.0 13244.7

SORDAR

wAMeAthsTeddan 1414.4 1399.9 1068.0 ng.z 21;.5 2997.; 10312.58
mAday Teddan 52.1 45,2 35.4 . . .

§/sec/f.eddan Q.60 0.523 0.412 0,087 2.083 0.111

‘ms/monthoha 3349.0 3333.¢ 2542.8 £25.0 519.0 708.9 24554 .3
wA/day/ ha ji2s.2 107.5 84,3 13.7 A?.O 22.9

i/sec/ha . 1.437 1.264 0.981 L15¢ Q.17 0.245

€-15



Table (-15 Project Irrigation Supply (CP-3)

PROJECT
EFFILIENCY

AREA
PLANTED

42.0

(FARM AREA =

JAH
T
20688
22641
[ LTI
1940.4
2048.4
2088.4
0.0
b.0
1760.4
¢.0
0.0
0.0
1652.8
1832.8
o.0
6.9
0.0
2286.5

25987.2

30.0 ha)

343.8
1.7
0,136

FLAX d.44
PEAS -~ GREEHM Q.54
FODDER BEET .Y
SaYRSH Q.84
SAFFLOWER Q.4
igN&TO .64
GROUKDNYT 0.6%
MAIIE ~ FODDER G.44
PEPPER 0,86
SUKFLOWER D.568
NAPLER GRASS ‘o.6L
SOROANR 0,564
ALFALFA Q.44
ALFALFA ‘0,68
APPLE Q.73
F1la 4.73
GRAPE 0.73
ORANGE &.73
TOFAL
wsmonihsf2adan
Ay ieddan
i/t tcs/Tedadan
a/menthsna
N/ E3y hs
iSsee s hy
AREA
cR0PS PLANYED
--1;27-‘
FLAX 1.%
PEAS - GREEX 1.5
FORLER AEEY 6.0
SQUASH 1.3
SAFFLOWER 1.5
FGMATD 1.3
GROUNONUT 1.5
mAkL{IE - FOQRGER 1.5
PEPPER i.5
SUNFLOWER L.5
HAPLER GRASS 1.5
soaulé i.o
ALFALFA 1.5
ALFALFA 1.5
APPLE 3.0
FlG I,
GRAPL 3.0
QRAKGE
TOTAY L2.0

wrymenthsfeddan
msday s feddan
tr/sec/ieddan

n/month/hs
wrAdays ha
rAeec /S ha

9.¢
L356.2
L552.7
8.0
12767.64
4070.:3
12160.6
358%1.%
9.0
7237.8
7237.8

5%940.5

89919.9

978.9
3i.6
0.3245

2330.7

0,.87¢

Bsé.2
ar. ¥
©.323

(FARK AREA =

0.0

0.0
4.0
a.0
51879
3822.7
0.0
17202.0
3276.6
§553.1
3222.90
0.0
$526.2
&511.2
wry.2
4979.2

461841.9

7.7 §
27.9
0.323

FEB MAR APR
"""" w e T e
2418.1 801.6 0.0
9.0 0.0 6.0
10139.1 168328 16875.0 .
1207.0 0.0 0.0
2534.8 801.8 0.0
26141 3208.2 1008.2
0.0 0.0 0.0
0.0 0.0 9.0
2172.7 0.0 0.¢
0.0 0.0 a.0
¢.0 0.0 0.9
0.6 0.0 0.0
2293.4 Lao7.8 “887.5
2293.4 4007.8 4587.5
0.0 3935.3 L931.5
¢.0 2811.0 L802.7
0.0 2208.8 3045.2
2539.7 £497.5 5280.3
z8008.1 4315048 26396.0 -
392.1 604.1 849.5
1.9 19.5 21.7
0.162 0.225 9,251
933,86 10358.3 1568.5
33.3 L4.4 51.5%
9.385 0.537 a.597
30.0 hal
SEP oCcT NOV
T e e T o
0.0 0.0 1265.4
e.0 1434.4 151a.7
0.0 0.0 4050.0
8.0 0.0 1285.8
0.0 0.0 10%2.5
0.0 6.0 1265.6
| 373 717.2 0.0
3731.2 0.0 6.0
9.0 1795.0 2025.0
2798.4 0.0 6.0
3731.2 0.0 0.0
7082.5 6.0 0.0
2751.8 2115.7 2605.7
0.0 2115.7 24047
5232.0 3772.4 2307.%
4906.8 15211 1275.3
3598.4 2243.6 1262.7
c252.6, 3521.1 2685.5
21982 212543 2302¢.0
590.8 297.6 350.3
19.7 2.6 1.7
0.228 0.111 0.133
1408.5 708.5 30t
w8.® 22,9 27.8
9.543 0.26% 0.322

HAY Juk
'''' o
8.0 0.0
0.0 6.0
0.0 0.0
6.0 0,0
6.0 o.o
0.0 0.0
1680.5 3357.8
1880.5 4753.7
0.0 .0
6.0 7115.4
2240.8 LTLY 7
3366.¢ " 9487.5
532145 5633.2
0.0 9.0
$286.0 7070.1
62B4.0 - 7¢88:0
516744 saz2.5
5500.3 5406.5
37443.7 410442
. 524,58 3389
16.9 285
0.194 o.330
12&5,5 203X%5.8
6.3 87.9
8.465 0.785
aEC
"""" W
1443 .7 79734
1856.2 70734
1950.0 £0809.3
15L6.9 5940.2
1443.7 741,90
1643, 7 11784 .4
c.0 19730.2
’ 0.0 18530.8
1959.4 ?890.6
9.0 39883.7
0.6 fzooég.s
.0 39004.7
1959.4 19811t
19594 i9301.2
4.0 TLE9G3.S
0.0 45138.0
: 6.6 35168.2
2025,2 chzit.2
20587,7 482917.4
288.2 £760.8
9.3 :
0.108
685.3 16097.3
22.1
0.256



Table C-16 Project Irrigation Supply (CP-4)

{FARM AREA = 25.0 ha}

. PROJECT AHEA
RO EITICIENeY  ruawten sux
ha e T T T T e T

BARLEY h ' 0.84 5.0 6L4E.7 ‘8551.6 2671.9 0.0 e.0 ¢.0
FODDER BEET 9.584 T 5.0 8448.7 8eL9,2 1£927.3 1£082.5 e.c e.0
MALLE - FGDOER Co.ee 5.0 a.¢ 0.0 0.9 0.9 5501.4 15812.5
SUNFLOWER 0.4% - 5.0 0.0 3218.7 ?351.4 16404.2 3734.4 0.0
SORDAN 0.4% 5.0 e.a ¢.0 ' 0.0 ¢.0 5801,4 15812.5
ALFALFA ’ Q.44 10.0 12218.7 1%289.1 26718.7 31250.0 35476.6 37554.7
ALFALFA 0.8t 5.0 5109 .4 78445 13359.4 15525.0 0.0 ¢.0

a/months/feddan 525.3 730.0 1111.¢ 1299.4 8:7.0 1182.2
ardaysfaddan 15.9 5.1 55.8 43,3 ¢ 27.3 38.7
¢fsecsteddan ' 0.194 9.302 a.415 ¢.301 0.31% 0.548
m/month A ha 1250.4 1738.1 2865.2 3093.7 2015.5 27s7.2
wr/day/ha 0.3 62.1 85.3 1038 5.1 2.2
#/5¢cc/ha 9.467 ¢.713 ©.588 1194 0.753 1.063

(FARM ARES =  25.9 h2)
AREA
CROPS PLAHTED JuL AUG SER ocT NOV DEC TOTAL
) (nz) [Cy] 5] ta) {nf) (= i) )
BARLEY 5.0 0.0 0.0 9.0 0.9 16875 3:37.5 23117.2
FODDER BEET B ) 0.0 0,0 0.0 0.0 3375.0 £125.0 50507 .3
MAILE - FODDER 5.0 15175.6 12742.2 12437.5 0.0 0.0 0.0 41749.5
SUNFLOWER 5.0 0.0 0.0 0.0 0.0 ¢.0 0.0 32710.9
SORDAN - 5.0 . 20234.¢ 10921.9 12437.5 [N 0.0 0.0 45007.8
ALFALFA 10.0 - 23876.4 21679.7 18365.3 141047 15031.2 13062.5 265407,2
ALFALFA 5.0 £531.2 61337.5
FOTAL %0.0
-m‘/mon th/feddan 9960 758.4 724.1 I55.4 LE9.O 4158.2 9L86.0
w/day s leddan - 26,5 6.2 11.5 146.3 14.7
t/5ec/Teddan 0372 0.283 0.280 0.133 0.189 e.170
m‘/mnnt.h./ha -2371.5 1805.7 iv28.8 866.3 116%.4 10848.2 22514.3
mw/day/na 76.5 s8.2 §7.8 27.3 38.8 35.0
I/sec/he ’ 0.885 0,674 0.8687 ©.314 0.649 4,404
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F16G
GRAPE
GUAVA

GRANGE

Table C-17 Projecf Irrig’atibn Supply (CE-5)

PROQJECT
EFFLCIENLY
673
‘8.73

T0.73

AREA
PLANTED

{FARH ARE

A= 10.4 had
FEn
o "nh‘(ﬁm‘.}w‘.‘u-
0.0
0.0
0.0

uam APR HAY JR
B W W w
$247.1 £575.3 8381.¢ 9424.4 -
1874.0 3048.5 w190.7 4550.7
1L9¢.2 2530.1 3%04.9 3881.6
1311:8 1534.2 1702.5 1802.2
1499.2 17534 1833.4 1862.2

m/monthsTeddaa
w/day s beddan

£S5 e s fedden

asmont s ha
EVE TR TSR
iFset/ ha

 21903.5

15561.5 19312.%
63.5 L. 430.% 453.6 819.5 LT
2.6 2.5 15.3 21.3 26.4% 36.7
Q.024 0.029 0.17% 0.252 0.396 9,333
131.2 149.3 1t43.1 1556.2 1931.3 2t90.¢
L, 5.0 la.¥ §1.9 $2.9 73.0
0.054 0.070 0.£27 9.500 Q.729 Q.33

{FARM AREA 2 10.0 ha}¥
AREA Lo : .
LROPS PLANTED e AUG SEP ocT NgY DEC TOTAL
tna) ) fa) =y (s} ) () ()
APRLE 4.0 9836.5 83174.0 £978.6 5030.1 3077.3 0.0 s2538.0
£16 2.0 LB25.2 4340.8 3271.2 2347.4 1183.6 0.0 30692.0
GRAPE 2.0 3973.7 3319.5 2398.9 1509.0 sze.s Q.2 23445.5
GUAYA 1.0 1844.9 1659.7 1617.5 1173.7 B28.5 £75.1 15552.%
ORANGE £.0 18454,9 1457.7 3617.% 1173.7 828.3 87%.1 150904
TGTAL 16.0 224392 19150.7 1548%5.8 11234.0 57L4.3 1350,1 147718.7
wimonihsteddan 929.3 BOL.3 §50.3 £71.8 283,53 56.7 4204 .2
mAday S Teddan 0.0 5.9 21.7 15.¢8 2.4 1.8
t/5ec/eddan G.3e7 0.3560 0.2%1 0.178 ¢.109 0.0y
w/monih/hz 2213.9 $915.1 1548.4 1123.4 §74.6 135.0 14771.9,
wAday /e 71i.4 41.8 51.4 3&.2 22.3 L.k
£/5¢ec ha 0.827 Q.7215% a.597 Q.519 0.240 o.050
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Table ¢-18

Peak Project Irrigation Supply

i~ ; A S — ’
' Small- | Small- | gradu- inves- | laves-
Cropping Pattecn holder | holder | ate Ltor tor
(sandy)’ {clay) (live- | {fruit)y TOTAL
siock)
Peak Project CP-§ cp-2 cr-3 | CP-4 I cP-5 ]
Prcigation Supply- Jui 0.420 1 0.634| 0,383) 0. 301 0. 364
(lit/sec/feddan) .
— -
(n ) 9,000 8. 000 1/
South Tina Plain (1) (5.71) (5.1 2/
(2} 16, 700 16, 700
Korth Tina Plain (10, 59) (10.59)
{3) SRR T.000 | 3,800 16, 100§ 14, 700 41, 500
South Tina Plain (2) { (2.9%) 240 | 6.1 | (5. 7% (17.28)
{4) 3. 100 15, 200 8. 300
South Qantara Bast (.3 {5.82) ( 7.13)
(5) : 20, 200 20, 200
Kathib El1 Agramia- (7. 90 ( 7.30)
{8} 23.500 | 1,800 4,600| 6. 000! 5. 700 41, 600
F/S Area (9. 39)_ (L H) 1 (L T6) | (2.39) | (.01 | (17, 21)
N it, 200 11,200
Hod Abu Samara (4.38) { 4.38)
(8} 8,000 3. 000
Bir El Abd (31D { 3.13)
(9) 3. 300 3. 300
Tofaha {1.39 (139
{10} -7.300 B A 111
South Salemana (3. 07) ( 3.07}
ay 9. 600 9, 600
North $almana (4. 04) { 4.04)
{12) 4, 000 4, 000
Kisfaqg (1.5 ( L5
(11 2, 800 2,200 5, 000
Bl Hazar (1.18) (0.8 ( 2.04)
(14 4, 400 3. 600 8. 0(“)0
B1 Midan (1. 85) (.40 (¢ 3.28)
. 61,000 ( 31,200 § 39,900 | 65,900 ¢ 5. 7001 203,800
TOTAL ( 88,66 )
_

Fote: 1/ Net Cultivable Area in leddan. ’
3/ Peak Project Irrigation Supply in m'/sec.
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C.5. Permanent Leaching Requirement

Table C-21 BEstimation of Permanent Leaching Requirement

Water requirements for permanent leaching can be calculated by the
formula;. . .

e ) = ECiw 100
Sqrface irrigation: LRl = ——pgmo—r ECiw 7
Sprinkler or drip . .. . ECiw 100
irrigation . ) 2 (maxECe) £

leaching requirement as a percentage of the
irrigation water requirement

Where : LR1,Z

ECiw electrical conductivity of irrigation water in .mS/cm.

810 ppm = 1.3 mS/cm {1 wS/cm = 640 ppm}
ECe = permissible soil salinity in terms of EC of the
satuation ‘extract, mS/cm
(see FAOs Irrlgatlon and Dralnage Paper No 29)
f = leaching eff1C1ency
0.5 for surface irrigation :
1.0 for sprinkler or drip 1rr1gat10n
Crop ECe /' maxiCe2/ LRI LR2

Rice 3.8 11.5° 14.7 5.6
Wheat 7.4 20.0 7.3 3.3
Sorghum 5.1 18.0 10.7 3.6
Soyabean 5.5 10.0 .9 6.5
Beets 5.1 15.0° 10.7 - 4.3
Tomato 3.5 12.5 16.0 5.2
Cucumber 3.3 10.0 17.1 6.5
Cantaloupe 3.6 16.0 15.6 4,1
Alfalfa 3.4 15.5 16.6 4.2
Vetch 3.9 12.0 14.3 5.4
Berseem 3.2 19.¢ 17.7 3.4
Olive 3.8 4.0 14.7 4.6
Grape 2.5 12.0 23.2 . 5.4 .
Peach 2.3 6.5 25.5 10.0

Notes: 1y ECe correspondlng to 10° yleld loss presented in FAOs
Paper No. 29 '

2/ ECe corresponding to lDO%.yiéld loss presented in FAOs
Paper No. 29 ' o
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C.6.  Water Sources and Quality

Table C-22 Calculation Procedure of Required Amownts of Water from Nile River,
Hadous Drain and El Sirw Drain

Ca]?ulation Procedure

0 : Required irrigation water, cu, n/sec,
Gn :  Water ampount to be taken from Nile river, cu.m/sec,
‘&b Discharge of Hadous drain, cu, m/sec,
Ghi : Water amount to be taken from Hadeus drain (@hi =0.8-@h), cu. n/sec,
Qs : Discharge of El1 Sirw drain, cu. m/sec,
0si : - Water amount to be taken from Bl Sirw drain (Q@si=0,9-0s), cu, m/sec,
S ¢ Upper limit of salinity of irrigation water, ppnm,
Sn: Salinity of-Nile water, ppn,
$h: Salinity of drainage water of Hadous drain, ppa,
Ss : Salinity of drdinage water of Bl Sirw drain, ppm, and
S¢ : Salinity of irrigation water ( Sc =5 ), ppm,
§c¢ = (@n+Sn + Qhi-Sh + Qsi-Ss) / Q

anl = @ - 0,9-0s

an = @ng
ghi = 0:0
Qsi = {1.9-0Qs
lse -8 Se<§ S¢> 8

1/ ' 9/

@n = Gni @n = (S-Sh)-0 + 0.9-(Sh-Ss)-0s | |Qn = (5-S5).Q
ghi = 0.0 ' . §n - Sh ~ Sa-Ss
Qsi = (. 9-0s @hi = @ - Qo -0si hi = 0.0 -
: : C@si = 0.9-0s l @si = @ - @n
1/ Osi - U[Qiﬂs
- $+@ = Gn-Sn + Qhi-Sh + 0.9-0s-Ss
Q@ =Qn + Qhi + 0.9-0s
C@n = (5=Sh)+@ + 0.9-(Sh-5s) -0s
Sn - Sh
2/ Qhi = 0.0 _
5+Q = Qn+S5a + Qsi+Ss
0= Gn + Gsi
an = (5-5s)-0
Sn-S8s
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APPENDIX B. Crop and Livestock Production

.1, ° Crop Production b-1

bD.2. Livestock D-4






D.1. .Crop “Production

Cropping Pattern

Table D-1, - Breakdown of the Total Net Area

(unit ; 1000 /{eddan, net)

C.P1 CP2 CP3 CP4 CP5 CP6 Total
- North Tina Plain - 16.7 - . - - 18.7
South Tina Plain 70 128 16.1 14.7 - - 50.6
South Qantaré East 31 - 15_2 . - . : '1.'3'_3
KathibEl Agramia - - T T ) 202
‘Rabaa / Qatia 23.5 18 486 60 57 . 416
Hod Abu Saara . : . 12 - - 112
CBirBlAbd - : . 8.0 . N X
Tofaha . 3.3 . - : ) - 33
“North Salmana - - 9.6 - . . - - - 98
- South Salzﬁa_na 7.3 - - - - - 13
Mistaq : . 4.0 . . . 40
ElMatar 28 - : 22 - .50
ElMidan 44 - . 3.6 - - 8.0
Sisb-total 6.0 - 313 399 659 5.7 0 2038
(canal irrigated) - |
Wadi Bl Arish . . . . : 5.1 5.1
- Sheikh Zuwayed/ - - - - - 54.4 4.4
" Rafah
© Sub-total
(ground water 59.5 59.5
~irrigated) -
ol 810 313 399 659 57 595 2633
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Table D-2. Estimated Agricultural Productio

n by Cropping Pattemns

* (unit: 1000 .feddan, 1600 ton)

stabilized stage _
Cropping Pattern cp1 . C.p2 C.P3 c.p4  CP5  CP6 Total
A P AP AP AP AP A P AP
Area under pattern (net) 61.0 313 399 _65.9 5.1 510 _.262.9
rice .- o11 21 - - - - - - - 11 2%
wheat - 8 11 - - - - - - - 8 11
miaze - - - - 2 - - - - - 2 3
groundnuf - - - - 2 - - - - - - 22
sunflower 6 5 - - 6 6 13 12 - .- 2523
safflower 6 5 - - 2 1 - - - - 8 4
flax (grain) 6 3 - - 21 - - = - - - 84
flax (stalk) - 4 - - -4 - - - - - -8
tomato 6 42 5 40 2 14 - - - - 324 16120
cticumber 2 8 - - - - - - - - - - 2 8
cantaloup 3 18 - - - - - - - - - - _ 3 7'_18
squash - - 5 40 2 14 - - - 3 24 1078
potate 2 1w - - - _— - - - - 210
green pepper - - - 2 10 - - - - 2 10
green pea - - - - 2 8 - - - - - 2 8
french bean - - b5 25 - - - - - - - 5 25
okra - - - - - - - - - - 3 24 3 24
eggplant - - - - - - - - _3 a7 3 27
herseem - 8 224 - - - - - - . . 8 224
alfalfa 24 728 - - 6 178 40 1201 - - -« 702107
fodder beet i3 583 & 286 8 263 13 427 - - - - 37 1549
sordan 6 194 5 174 A 127 13427 - - - - 28 922
napiergrass 6 164 3 75 2 53 - - - - - - 117292
fodder maize - - - - - - - 13 334 - - - 13 334
feed barley - - - - 1313 - - - . 1313
apple e 4 8 - - 2 5 - - 6 13
orange . - - 4 32 - - 1 5 - . 6 37
grape - - - - 4 24 - - 1 7 - 5 31
fig . - - - 420 - - 1 6 212 - -
guava - . - - - - 1 4 - - 1.4
peach - - - - . - . - - 10 80 10 30
almond - - - - - - < - 29 23 29 23
oil olive 12 36 - - - - .- .- 7 28 19 64
Note : A; area, P; production
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D.4. Liveétock

Table D-4, PIOJeCth leestock Herds and Estimated Products
unlt : 1000 heads, tons

Cropping Pattern C.P.1 C.P.2 C.P.3 C.p.a  Total
Beef Cattle : _ _ . _
calf 0 12.4 15.8 70.9 99.1
yearling o . 12.4 7.7 . 60.0 80.1
stock cow 18.7 15.8 83.4 . 0 7.9
kid 291 o 0 .. 0 29
she-goats 146 0o - 0 “.L' 0. - - 146
Sheep o . : . .. g . _
| Lanb 49 e . . 00 o 49
ewe 24 0 0 0 24
Beef { carcass basis ) o 2,737 2,732 13,398 18,867
Goat-meat ( " 9 7,679 0 0 0 7,679
Mutton (" ) 1,348 0 00 . 1,348
Cattle hide ( 1000shecet ) 0 12 12 . 64 .. 88
Goat/sheep hide { ' ) 753 o . o 0 753
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Tabie_Dm5.- Nutritional Gradient Cbntent of Livestock Feedstuff

. : _ unit w/w%
crop/ feed moisture D.M, D.C.P. T.D.N. applicable D.E. M. E. S. E.

_ livestock
‘berseem/fresh 79.0 21 2.1  12.1 7.9
Berseem/hay  30.8 70 8.0 51.9
alfalfa/fresh 78.0 22 2.6  11.6 0.54 9.4°
alfalfa/meal 9.4 91 11.6  50.3 finishing 2.21
-_berhuda_grass-?4.7 25 2.6 15.6 0.69
napier grass 84.7 15 1.1 8.0 0.35
sordan. . 74.8 15 1.1 12.1 0.46 12.0
fodder beet 89.8 11 © 0.9 8.6 0.33  12.5
émshoot : 85.0. 15 2.6 10.0 beef cattle
barley straw 14.7 85 0.8  39.6 1.75
dry ricestraw 12.2 88 1.2 15.5 - 1.58
freshrice " 67.4 33 0.9  14.3 0.63
maize stover 60.8 39 1.2 15.5 1.58
wheat straw 14.2 86 1.0 38.0 1.68
broadbean " 84.9 15 4.5  45.8° 2.02
| freﬁchbean " 80.7 . 19 5.6 48.6 1.98
gromdnut " 79.5 21 1.6  11.8 0.52
fodder maize 72.9 27 1.2 19.1 0.84
sunflowercake 10.2 - 90 24.6  42.0 dairy, beef 1.94
sesame cake 8.5 92 37.5  62.2 s 2.74
flax cake  11.3 © 89  29.3  66.2 n 3.14
safflowercake 8.5 91 15.9  31.6 " 1.80
olive cake 17.0 83 35.0  75.0 sheep § goats
foed maize  12.0 88 12.7  62.9 dairy, beef 3.52  10.8 82.0
" concentrate 12.0 88 17.0  65.0 55.0

(for beef 'c.}
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Table D-6. Nutrition Availability and Carrying Capacity

Croppihg'pattern ' c.p.1 c.p.2 1 C.P.3° . C.P.4.
Nutritional.output
at the stabilized stage | |
D.C.P. basis (1000ton)  12.2 0.5 1.0 3.5
T.D.N. basis { " ) 61.1 40 6.6 23.8.°
Carrying capacity
( adult heads per feddan )
beef catug(ncp basis) = 2.2 1.2 0.9 :32:..—;5: o
W (TON basis) 0.9 0.8 0.5 S
goats/sheep (DCP basis) 23.6 12.7 ' ;I 9{5 . lZS:é.
" (TDN basis) '19..0 16.2° | _ 1(_).5- '.—-237._9 .
dairy cow  (DCP basis) 0.9 05 el 11
: (TON basis) 0.4 0.3 0.2 05 |
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E.l. Improvement Plan of Bardawil Lake Opening

E.1.1. Introduction

The Bardawil Lake is only the clean hypersallne lake in Egypt
which has not polluted by edther domestic or agriculture effluents.
The artiflcially dug openings which connected the lake with the
Mediterranean Sea has enabled the people dwelling around ‘the lake
1ive on fishery. The fishery in the lake has contributed for the
people s welfare and”development'oflthe area througﬁ creating a new
-empldyment oppdrtunity and suppiying additional food (animal
'ﬁréfeih)5f9r=the'people.

-rGenéral'Authdtity“for Fishery Resources Development (GAFRD) has
: plééédf&?high'priority on the preservation of the fishing ground in
"tﬁe'Bétdaﬁil Lake through the improvement of- the openings to sustain.

" the fisheries pioduction in ‘the lake.

Thé fishery 1n the 1ake.is undexr control of GAFRD and its field
office; ‘Bardawil Lake Management Office established at Tulul has
carried:o#t'ﬁarious management work for the lake and fishery
écfiﬁitiéé. -The maintenance of the two openings is one of the
impoitant jobé of thezbffiée.j It has conducted the dredging work in

“the openings with its own: dredger (15 ton boat with &80 HP engine,
dredging capacity of approx. 100 m /hour and up to 6 m depth) in
every summer. In addition to the continuous dredge conducted by the
office,-a 1arge scale dredge is necessary in several years, spending

a large amount of the budget. The latest large scale dredging work

was pdnducted in 1986.
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E.l.2, Necessity of Fishery Plan

The Bardawil Lake exists in the natural and physical
conditions, that ig, no inflow of rivers/drains, 1little rain fall
and much evaporation. The1efore, for production of fish in the
lake, they have to keep salinity of the watex 1ow by exchange ‘of
water between. the lake and the.sea through the openings and _also
maintain fish migration into the lake through the same openings.:
Sands and particles are, depoSited in the openings by the tidal ..
current and wave. - The openings will be silted if they are left.
witnouf any cares. This will cause a rapid increase:. of the salinity
and deterioration of the ecosystem in the lake.. Fish migration to:
the lake will be disturbed and fish in the 1ake will leave for the
sea. Consequently, the ecatch will be d1astically decreased.-. he
salinity increased to 70 ppt (more than 120 ppt—/ in- some places)

- and caused the decrease in the fish’ production in the 1ake when the
opening was closed in 1970 and 1979._ The continuous: maintenance of
the openings is, therefore, necessary to preserve the environment of

the lake and keep the fishery production level.:

GAFRD is spending large amount of budget and manpower for
maintaining this openings, which burdens - them. The constriction of
brake water and embankment before the openings will decrease the
chance of - sand deposit at the openings which in turn reduces the.
expense and manpower of GAFRD, preserves the fishery environment of
the lake, helps to keep-the fishery production level and to promote
further development in the fishery.. ' |

1/ ... 1 ppt = 1,000 ppm
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Coastal Research Institute of Water Research Center conducted

the following survey and research on the fisheries resources in the
Bardawil Lake from 1985 to 1987:

}..

_General reconnaissance of whole coastal area to get

acquainted with its geomorphological features and to get
information of the existing constructions.

Survey of the hydrvographic profiles at 65 stations

conducted for 2 days.

Measurements of surface sediments with 830 samples

current measurements

Wave measurements

MeteorologiCal data (Wind direction and veiocity)

Water level observation in the lake

Salinity‘and temperature measurements at 26 coastal

stations -
Analyses of the collected data

Construction of mathermatical model and application of it

" to the actually measured values :

E.1.3. Objectives of the Project

The final objective of the prdjec; is to maintain of the

fféhery prdduttion'énd to support further fishery de?elopment in the

BardawilsLake;'by the improvement of the openings which makes the-

water exchange between the sea and the lake more efficient and

gtable.

for'the improﬁeméﬁt of the openings of the lake, that is the

direct oﬁjéctiVe,'it is"pfojected to implement measures with eivil

engineering such as embankments and breakwaters to protect the

openings from silting and erosion.
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E.l.4., Scope of Work

As the first step for the projeCt, a study shall be made to
establish a master plan for improvement of the openings with basic

designs of effective protection works.  The study shall consist of

two phases.

In the first phase, the circumstances and natﬁéal'conditioné‘of
the openings and coast of the lake are to be elucidated by analyses
of existing data and field surveys to obtain elements necessary for
designing the protections. Based on the data. obtained, a master
plan is to be made with basic design of the structures for

improvement of the openings.

Economic and financial feasibility analyses are to ‘be made in -

the second phase.

D] First Phase

The study area 1s the Bardawil Lake nmainly its exiéting'
openings Bugaz No.l and Bugaz No.2 including the coastal area from

Rumana to El Zaraniq.

Analysis of existing data and field survey of the study area
shall be made to obtain elements necessary for_establiéhment'bf the
plan and design of protection works. Ehe'sufvey and'analysis'shall'

inelude (but not be limited) the following items.

Analysis of Existing Survey/Study Reports

Existing study reports and data shall be aﬁalﬁzed}' There are
some study reports and data on this'project as mentiﬁﬁed béfore.‘
Especially, the report and data made by the Water Research Center,
Coastal Research Institute in 1985 to 1987 are useful for this study

and must be carefully analyzed.
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Those reports and data are to be provided by GAFRD,

Collection of Existing Data and Analysis

Existing data shall be collected and analyzed to seize the
natural conditions in the study area such as tide, ocean current,

wind velocity and direction.

- Field Survey and Data Analysis

The following surveys and data analyses shall be conducted.
The survey points shall be determined, referring ones of the study

made by the Coastal Research Institute in 1985/87.

Depth survey:

‘Depth of water shall be sounded in the lake and the sea
shore area to analyze the hydrographic profiles. The
survey shall be carried out two times with a interval of
one year. With the data obtained and existing data,
variation of the shoreline shall be analyzed,

Survey of waves:

The survey shall be carried out periodically for one year
to obtain data of factors of waves such as height, length,
period and direction. Based on the data obtained,
characteristics of waves shall be analyzed for each month.
Characteristics of wave necessary for designing the
protection works shall be determined by the analysis data
together with those collected by the Coastal Research
Institute in 1985/87.

Survey of littoral current:

Currents shall be observed in the coastal area beyond
breaker zone to determine current velocities and
directions. The observation shall be carried out
continuously for more than 15 days a time and two times at

each point.
° ‘Water level observatlon:

Water level shall be observed at the cbservation points in
the sea side and lake side of the openings and in the
lake. Variation of the water levels and time lags shall

be observed.
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Survey of water quality:

Following data shall be collected periodically at the
observation points in the. 1ake and the sea side.

Water femperature
Dissolved oxygen (DO)

Water current velocity and direction
Wind velocity and direction

Temperature
'Meaeurement and sounding of the openings

Measurement and depth sounding shall be carried out 'in the
openings No.l, No.2 and. their adjacent areas.. And- '
detailed drawings of contour lines and croes sections of

the openings ehall be prepared

The survey ehall be performed two timee with a interval of
one year. : :

Based ‘on the data obtalned variation of the openingsr
shall be observed and siltation and erosion shall ‘be

ana]yzed
Survey of water movement in the openings :

Current velocities shall be measured in the openinge. The -
measuring points shall be in .the: surface, medium and
bottom. layer in the center line of the smallest -

cross-— section of the openings and the’ edges of the same

section.

Volume of inflows and outflows shall be-aﬁaiyzed.-
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E.2. Marine'Fisheries

The marine fiéhety in the region is conducted in the coastal

areas of the Mediterranean Sea by fishermen living in El Arish.

About 490 fishermen are engaged in this fishefy with about 81
fishing boats (statistics in 1587). 49 fisﬁing'boats are provided
. with inboard diesel engines and 32 boats are driven by outboard .
engines. ‘The annual production is approximately 550 -1, 300 tons,
most of which are sardines. In 1987, the quantity of sardines was
927 tons ‘holding about 90 percent cf the total catch; 1,036 tons.
Besides sardines the following species are caught, but they are
little in quantity.

Species
oot - " AGRYROSOMUS REGTUM Croaker
WAGHAR ' EPINEPHELUS AENEUS " White grouper
GHAROUS - DICENTRARCHUS LABRAX Seabass
" DENIS . 'SPARUS AURATUS - Gilthead seabream
© GANBARI | PENAEUS KERATHURUS shrimp

(l) Fishing Activities
‘The foildwing fishing methods are practiced.
1) Purse seine - fishing (CIONCHOLLA): - 32 fishing boats are
' engaged in this fishing. The boats are wooden with a

'length of 10 - 13 m and equipped with inboard diesel
engines of 100 - 200 HP.

The boats are provided with purse line winches driven by

'thé propelling engines and block davits for purse line.
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2)

They are engaged in the purse seine fishing in the coastal

areas of North Sinali from Decembcr to March, then, they

_move into the Bardawil Lake when the fishing season 1is

started on early April and work in the lake till November

or December.

The pulse selne netq used in the coastal araas have

smaller meshes than ones in the lake. Most of the catches

are sardines.

. GAFRD 1is- instructing the fishermen to stop the fishing

operation in the 1ake and work in the coastal area ail the'

year.,

Bottom long line (SINAR)‘ 19 boats with inboard engines
are operated for ‘this fishing. The boats are. about 6~ 8
m long, smaller than the boats for purse seine fishing.
Three or four fishermen per boat work for 2 -~ &4 day per.

voyage.

Their fiéhing gears.afe bottom.long.lihes.médé.bf nyloﬁ-
monofilament. The. length and number of hooks are - _
different by the boats.. They are about 200 m - 17000 i ih
length with 200 = 500 pieces of flshing-hpoks.. |

As Line haulers are not equipped on the boat, the lines
are hauled by the:fishermen s hands. Therefore, it is
difficult for the@ to conduct the'fishing in deep waters
and eventualiy‘ Their fishing groundé_aré_limited'to the
area with a depth less tﬁan'50.m. . |

Some boats with outboard engines dlso are working with

this method.



3) Gill net fishing (DABBA}: Number of the boats opefated
' for this fishing is about 32 boats. They are
apprqximatély 6 - 7 m long and driven by outboard engines.
'_Gill nets; trammel nets with various mesh sizes, depth and
1éngth are used. The length of about 200 m are prevailed.
As the nets are'hauled‘by fishermen's hands, it 4is

difficuit for the fishermen to perform the fishing in deep

water.

Some gill nets for shark fishing are also used.

Their fishing boats aﬁd'gears are genefaliy véry old and
timeworn. The fiéhery have remained in very low level
though there are potentials of the development.. Tt is
:'nécgssary_to lead the promotion of the fishery by
'impfoving-their fishing gears/boats and introducing new

“and effective techniques.
" (II) Infrastructure and Facilities Supporting the Fishery

. .Théré is no piace suitable for“ports.because almost all the
-goast 1ine in the North Sinai is very monotonous. ~The poft
constructed in.El Arish in 1986 is the only port on the coast of the
North Sinai.

Two woodenrpiers are constructed in the port. They are
utilized fér fish landing and mooring the fishing boats. But the
port are hot fuiiy utilized yet, because other necessary facilities
have ﬁrepared for the port. The land facilities supporting the
' fiéhiﬁg éctivitiés and marketing fish such as fish handling hall and
ice étorages are required to the arranged in order to encourage

fisherman'andﬁpromote the marine fishery.
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Table E.2-1. ¢ Numbers of fishermen and Fishing boats,
working for marine fishery. :

Number of Fishing'boaté'

‘Number of ' .. with inboard with outboard
Year Fishermen __engine engine
1983 375 Persons 46 Boats (43) _ (3
1984 350 Persons 43 Boats (43) (0)
1985 422 Persons 64 Boats - a2y T (22)
1986 460 Persons 70 Boats (46) L (24)
1987 488 Persons 81 Boats {49) (32)

Source: El Arish Office of GAFRD
(I1I) Marine Fishery Development Plan

Marine fishery is practiced on small scale by fishermen of Ei
Arish in the coastal area of the Mediterraneén Sea. Their fishing_
grounds are 1imited only in-shore:dﬁe to their'éld_ané primitive .
fishing geafs and boats. Few infrasfructure’and facilities are
prepared for supporting the marine fisheries. This causes the

fishery in the Mediterranean difficult.

Therefore, the following measures should be taken in order to

encourage the fishermen and promote the marine fishéry.

i) Research of new fishing grounds and resources.

ii) Improvement of fishing gears/boats and introduction of new
fishing equipment and technology.

iii) Extension service for fishermen.

iv) Construction of facilities.in fishing port.

A fishery development center should be.eétablishéd'ih El Ariéh-
to econduct all the activities'for the afbrementiahe&;items‘i),.iij
and iii) and necessary facilities for supportihg'thé fishery and
marketing should be constructed and arfaﬁged in tHe:poff;of.Ei |

Arish.
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(1) Marine Fishery Development Center

The center should be established in the E1 Arish port in order

to perforin the following functions, acting as a leader for

encouraging the local fishermen and development of the fishery.

1)

2)

3)

Research:

To conduct research work for new fishing grounds and
resources through various experimental fishing operations.

' Development of fishing techniques:

To renovate and improve the existing fishing gears/boats
and introduce new fishing techniques and equipment

guitable for new fishing ground/resources,

Instructions and extension services for fishermen:

To conduct various extension service work for fishermen
Including lectures/practices in the center and
ingtructions in the fields. The instruction items
includes the following: improvement of fishing
gears/boats, new fishing techniques, fishing and
navigational equipment, repair and maintenance of
engines, fish handling cooperatives,

To perform those function, the Center should have the
following facilities.

Administration building: To be provided with a stuff
room, Researchers/imstructors rooms, research rooms, data

room and stores.

Traiﬁihg building: To be provided with lecture rooms,

 practice rooms and store room of equipment. Each room is

to be prepared for a trainee group consisting of about 20

fishermen.

Workshop: To be prepared with equipment and tools
necessary for the tralning of repairing and maintenance

for engines boats and other equipment.
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4) Fishing boats: To be provided-wifh'fishing'equipment for
trawl and long lines for experimental fishing and

research.
(2) Arrangement of Fishing Port Facilities

The port in El Arisﬁ does not. have facilities mnecessary for a
base of the marine fishery.though'it is_thg.qﬁly port in the_nbrth
Sinai. For promoting the marine fishery in the region, it-ié
essential to arrange the following facilities fér supporting fishing
activities and marketing. And they should be properly managed in
collaboration with ‘the North Sinai Governorate, fishery cooperatlves

and fish marketing cooperatives.

1)  Fish handling and auctlon hall: - To carry Ouf'fiSh'
handllng such as washing, assorﬁing, weighing and auction
in high hygienic condition, the hall should be 1nstalled
in the port. " The hall should be provided with a roof
concrete floor, water supply system, drainage system and
necessary equipment ‘such as working tablES of stainless
gateel, scales and plastic fish covtainers.' The hall
should be arrange with fish 1oading areas parking area and

roads.

2)  Cold storage: Ice is indispensable ﬁo.kéép ﬁigh quality
of the catch. Tt should be stocked in the port so that it
can be supplied for fishing beats and fish distribution

whenever necessary.

For this purpose, small cold storages should be installed
in the port. They are also utillzed to keep fish
temporarily till their transportation.'

3)  Water supply'ana‘dfainage é&éteﬁs: “Waﬁéfréﬁpply Systemé

should be arranged as follow;
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&)

'5)

6)

7

WQll-watef_(saline water) and its tank: For general use
1ncluding washing equipment. The water is to be pumped up

to a overhead tank from a well and supplied by the
gravity,

Fresh water: For drinking water. It is to be supplied

from a overhead tank,

Drainage sﬁould be arrangéd for each building. All the

“drain should be led to a drain disposal tank.

Rest place and Stores: A rest place should be prepared
for the fishermen and people working in the port. The

place should be provided with a canteen and stores selling

‘fishing materials etc,

Bunkering and water supply facility for fishing boats: To

make supply for fishing boats easier, Fuel tanks with

- bunkering equipment and water pipeline for the fresh water

tank aforementioned should be arranged.

Repairing facility: Capacity for repairing fishing boats

shouid be improved by arranging the following facility.

Two sets of slip ways with a winch room
Machinery workshop
Wood working plant

Storages for materials

- Administration building: For administration office of the

fishing port and fishery cboperativesf
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Figure E,2.1, Mrine_Fishery Development -Center .
Arrangement of Fishing_Port Facilities 7
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APPENDIX F. New-Community Development

F.1. Infrastructure F-1

L2, 'Sc_:c_ial Services F-6






F.l. Infrastfucture-

N Table F-1.  Existing and Planned Water Lines and Networks
Descriﬁtion Target Executed Cagacity
{km) {km) (m*/day)

_From'Beginning of Reconstruction and Buring First Five-Year Plan Period

Water Llnes'

'rQantara E /Blr El Abd/El Tulul d@ 300 mm 102 102 . 4,000
_~Qantara « West/El Arish ¢ 700 mm, 165 165 20,000
_]Lehfen/El Quselma $ 150 -nm _ 36 i3 - 600
- Operating Line of Rafah/El Arish ¢ 250 mm 40 40 2,000
Operating Line of Rafah/El Goarh $ 250 mm 16 16 2,000
Operatlng Line of El Arish/Lehfen ¢ 250 mm_ 17 . 17 2,000
'Networks .
. New Qantara EastNew Community/Bir E1 Abd 12 12
El Masaid Quarter 28 28
Vlllages (Balouza Rumana, Qatia,Rabaa) :
Nigila, E1 Khlrba Salmana, 20 20
_ El Tulul) .
Total 436 413

Second Five - Year Plan Period

Water Lines’

_Qantara E./El Arish 23

' Nétwdfkq.
El°Arish 63
Qantara E. 32
Total ' 118

‘Source: SDA



Table'Fnz. Existing and Planned Wells and DesalinationIStations

' e _ ‘Target Executed Ca acity
Description _ (No.) - (No:) g/day)

From Beginning of Reconstruction and During First Five-Year Plan Perlod

Wells | |
Wadi El Arish _ : 50 50 15 000_
E1 Masaid- B 8 8 1,750
El Arish East (Rafah/El Sheikh Zuwayld) . 43 43 4 ,600
Lehfen Airport South 12 12 - 2,500
E1l Thamada _ BEY: BEEURR. | RT3
Vortheln Coast (Gllbana/Blr 3 Abd) . co1s0 . 150 1,500
Total - : 267 267 25,390
Desalination Stations o
1 Masaid New Community . -3 3
El Salam New Community/El Arish 4 R
Total o DR IV I
Second Five-Year Plan Period’ ' .
Wells
Wells and Statibns_ ' _ . 20
Desalination Stationé
Lehfen/ Qantara E./El Thamada ' 3

Source: SDA



Table F-3, Existing and Planned Sewefage Networks

Description = Stage

First Five-Year Plan Period

" El Masaid ini
i : . F shed
Bir El Abd - | oo
- Rabaa ' ' T
Nigila : ' o
Balouza . "
El Tulul . : : "
Rumana , T
Qantara E, - Under Construction
Total 3 ' _ 8 '
Second Five-Year Plan Period
El_AriSh. _ Under Consﬁructidn_ |
Qantara E. . Finished
Rafah o o Under Construction

Total . . ) L 3

Source: SDA

" Table F-4. Existing and Planned Diesel or Gas Power Station

‘Déscription' Generator (No.) Capécity'(MW)

From Beginning of Reconstruction and During First Five-Year .Plan Period

‘Rumana 3 1.2
Bir El Ahd 3 1.9
El Arish 2 12.0-
‘E1 Masaid 3. 20.0
Rafah =~ ' : _ 6 3.9
‘Low Voltage Sations at Other Places 2.0
- Total o 17 41.0

Second Five-Year Plan Period
- Construétion_of'Stations,ahd-Transformers

.-;Nékhl/El'Afiéh to be connected to the Main Network of North Sinai

Source: SDA



Table F-5, Existing and Planned Roads

Section : Length (km)

First Five-Year Plan Period

Qantara E./Bir El Abd . 83
Qantara E. /El Shatt 125

E1l Hasana/Naknl 63
E1l Hasana/El Quseima 68
El Arish/El Masaid = : 18
El Arish/Lehfen Intersection 19
Branches from El Qantara East/Bir El Abd 16
Ismailia/El Tasa 32
Lehfen Intersection : 39
E1 Masaid Internal Roads 40
Bir E1 Abd New Community Internal Roads 25
Old El Qantara East Internal Roads -9
Qantara E. New Community Internal Roads 26
Rumana/Rabaa/Nigila/E1 Tulul/Internal Roads 9
Ferdan Internal Roads 3.5
Total . | 575.5
Second Five-Year Plan Period
Port Fuad/Sahl El1 Tina SO-
Port Said Ring Road 20
El Sad Air Port Track/Wadi El Maghara : 7 50
El Hasana/El Qusaima Extension to Taba ' 153
Qantara E. Internal Roads 26
Total ' _ 299
Source: SDA
Table F-6. Number of Aircraft and Passenger Arrivals
on El Arish Airport
Item 1981 1982 1983 1984 1985  85/86+
Aircraft Arrivals - 169 254 314 175 101
Passenger Arrivals - 1,000 5,000 8,000 6,000 5,000

Note : 1/ Estimation
Source: 1987 Statistical Year Book, 1987, CAPMAS
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Table ¥-7.  Existing Telephone Lines

Settlement Line Number
Qantara East M/ A
Gilbana -

- Balouza u.c.
Rumana 200
G Qctober {private)
Rabaa : u.c.
Qatia b.C
Nigila u.c.
El Khirba u.c.
Bir El Abd 400
Salmana u.C.
El -‘Tulul -
El Rouda U.C.
Ei Masaido 300
El Arish 8,000
El Salam 300
Sheikh Zuwayid 400
Rafah ' 240
Note : U.C. is Under Construction

Source: NSG and Field Study



F.2. Social Services

Table F-8. Existing Educational Facilities

Primary Preparatty Secondary

Settiement School School - School

Gilhana
Balouza
Rumana’

6 October
Rabaa
Qatia
Nigila

El Khirba
Bir E1 Abd
Salmana
El Tulul
El Rouda

[ e S T S R e R R T i o =]
= D e b e = e B

—

Source: NSG and Field Study

Table F-9, Existing Health Care Facilities

Settlement Health Unit Hospital

RN e

Qantara E.
Gilbana
Balouza

Rumana

6 Octobher

Rabaa
Qatia
Nigila

El Khirba

Bir El

Salmana
El Tulul
El Rouda
El Arish

Shelkh
Rafah

i

Abd (clinic) ' 1

—

Zuwayid

[ I R i e S el

Bed

16

50

64

40
50 .

Scurce

: NSG and Field Study
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