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4.3.1. Agricultural Project

The acréage of agricultural lands to be nevwly developed depends
upon the water resources available for irrigation. In this Project,
however, the water rEquirements necessary for the existing dates
- p1antdtions and desirable vegetable cropping pattern were estimated
~first and then a plan of development acreage was proposed as vegetable
lands and fruits p]antations; The cropping pattern of vegetabies
determined according to priority given by their commercial values,
while the fruits cropping pattern according to the recommendatfbn by
the UAE authorities concérhed on its preference. Furthermore, the
latést technology like Yand improvement and modern farmina technigues
introduced for vegetable cropping and desalination plant, if necessary
for émefgency case in the drought season.

TABLE A.4.3-1. AGRICULTURAL PRODUCTION COST IN DIBBA,

JULY 1980
Crops Costs Fruit Costs.
DH/ton DH/ ton
Tomato 1,379 Citrus 3,455
Cabbaqe 1,979 Mango 2,571
Eqgplant 1,493 Dates 5,316
Cucumber 3,255
Sweet melon 2,080
Pepper 3,283
Watermelon 1,148
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TABLE A.4.3-2.  AGRICULTURAL PRODUCTICHS )y
(AGRICULTURAL STATISTIC DATA)

Crops 1977 1976 1979 Average

t/Donunt © t/Donum t/Donunm t/Donun
Date 07 0% - 0.6
Lemon 1.2 0.7 - 0.95
Orange 1.0 0.8 - 0.9
Guave 4.0 1.3 - 2.5
Mango 1.5 0.3 - 0.3
Tomato 2.6 3.3 3.5 3.1
Eggplant 4.3 3.4 4.0 3.9
Okra 0.9 1.0 1.5 1
Beans 0.5 0.9 - 0.7
Cowpeas 0.9 1.4 e 71-.2'
Chard 1.7 1.7 - 1.7
Squash 1.6 1.2 2.0 1.6
Cucumber 2.4 2.4 15 2.
Cabbage 2.9 1.9 2.5 2.4
Caul iflower 2.7 2.4 2.0 2.4
Potatoes 2.3 1.8 - - 2.0
Onion 2.0 1.6 - 3.0 2.2
Hatermelon 2.8 3.5 2.5 2.9
Sweet melon 2.6 1.8 2.0 2.0
Lettuce 4.9 0.8 - 2.9
Carrote 3.8 1.7 - 2.8
Pepper 2.7 1.5 1.5 1.9
Sweetpotato - - 3.5 3.5

Source: Ministry of Agriculture
and Fisheries
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Crops

fomato
Eggplant
Pépper
Cabbage
Caulif]Owef
Potapoes
Onion
Watermelon
telon
Cucuriber
Beﬁns
Léftuce :
Okra

Squash

TABLE A.4.3-3. AGRICULTURAL PRODUCTIONS (2)
| (AL AIfl EXPERIMENTAL STATION)

Organic - Chemical
Fertilizer Fertitizer Seed Production

Kg/dontm kg7 donum g/ donum ton/donum

500 100 50 8-10
500 - 100 80 5- 6
500 80-100 80 2
500 100 200 5- 6
500 160 200 2- 3
500 100 280,000 3
500 100 100 5
500 100 500 3- 4
500 100 300 2- 3
500 100 500 2- 3
500 80-100  4,000-5,000  1- 1.5
500 80-100 100 2
500 80-100 2,000 1

500 80-100 750 2- 2.5

4.3-3
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TABLE A.4.3-8. FARM INPUT (FRUIT FARM 65 HA)

PLAN - B

» Deciduous

Dates Citrus Mango Fruit Total

100 ha 19.5 ha 10.0 ha  17.0 ha 56.5 ha
Fertitizer (kg) 5,000 9,750 5,000 8,500 28,250
(DH) 6,600 12,870 6,600 11,200 37,270
Pesticide  (kg) 1,000 1,950 1,000 1,700 5,650
| (OH) 22,400 43,670 22,400 38,000 126,470
Norsery — (Unit) 1,720 5,800 1,660 2,500 11,980
(DH) 5,170 17,400 - 5,000 8,300 35,870
Machinery  (DN) 8,470 16,500 8,470 14,400 47,840
Wage (DH) 128,470 366,500 146,570 248,200 839,740
Total (DR) 171,110 320,100 1,137,190

456,940 189,040
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TABLE A.4.3-11. FARM INPUT (FRUIT FARM 40 HA)

Fertilizer

Pesticide

Hursery

Machinery

HWage

Total

'Dates

PLAN - C

Citrus Manoo

6 ha

{kg) 3,000
{DH) 3,960

(kg) 6,000
(DH) 13,440

(Unit)1,033
(DH) 3,100

(0H) 5,080

(DH) 77,030
(DH)102,660

12 ha 6 ha

6,000 3,000
7,920 3,960

1,200 - 600

26,880 13,440

3,567 1,000

10,700 3,000

10,160 5,080
205 540 7,940
281,200 113,420

Dec¢iduous
Fruit
10 ha

5,000

6,600

1,000
22,400

1,633
4,900

8.470

146,030

186,400

4.3+12

Total
- 34 ha

17,000

22,440
3,400

76.160

7,233
21,700

23,790

" 536,590

685,680



(P, 302}

05 2 e 05 9p 93671 06l 7L 0089l 062 00222
- - 0129 0.2 0p9°2 000°¢ 096°¢ 000°¢
Ov6°s 6 082°8 09¢ o9tz 000°E ov6's - 00S*v
0r6°S 6 082°8 09 0%9°Z 000°¢ 096°¢ 000°E
0r6*S 6 032°3 09g 0¥9°z  000°¢ 0v6°s 005y
0056 Bl 52°¢ 1 9/$ 0£2p 008t 0L  002¢/
(Hg) _{5%) (HQ) (6%) (HG) - {By) (HG) {5%)
ANeA. alaueny SNIBA - .AjLiuen) an|ep AjLzuen] AN A A3Luen)
SIPLOLQUIH SPLOLLISE EEN) *4°S punoGwo)
3 - Ny |

(VM OF Wav3 378YL393A) SLNANI W¥V4  *21-C'p°Y 378Vl

TR
' 09
®4 09
®Y 0°9
®y 09
By 9°6

(8301
JGUNONA

Jueidbba

mmmnnuu

03°0W0)

uO[BW 739MS

50047

4.3-13



J = NYd

151 150 50L° 1 " 0sv 10S 0vi 82 €60 7 08
peL 69 - 001°08 028°¢ 904 L2
16151 646 08z° vz 1 025°5 925 21
65891 - 029° L1 025°S L£9 £l
005 0E L vEL 0617001 025°S 952" 1 ot
seesel - 092" 68 099°9 0z6 Zb

(HE) ) (HE) {(HQ) {RQ) {8%)
S 1e3o] 140ddng 1509 A0QeT 2509 ERFET) AlLiueny

% sasuadxy Asautyory
[BUUOSAI

Le30L

43quinang
Juedbbs
abrqqen

o3ewe|

UO[BW 133MS

sdoa3

4.3-14



3802 Jd3em 3dadx3 /7
doud dauung /T :ag0y

008712 -00l"902" L OeETeRE T [¥9Sile - - 5795 [€303-qR3
00z°L2 000°297  00E'SEY  0v0*868 [£6'Y L0l 0°LL 3indg snpoaq
ooL'e 00z¢Le OvL9s2  256°L82 s 2ttt 00l oBuey ”y 59
000°¢  002°09 V6928  661°/89 ssv'e 2ol §6L SMMILD o uey
00z°59 000259 0lv*0tz 95v°zes UEs . 979l 00l S93RQ . 3tndg (8)
096°ly  05.°S5LE 73072077 - 228°L51°9 - . - 5768 L83.03-qng
IE7°59. . 006°950°L 080°652 000°20E°L  ssaec . g2 0°9L - uaqunany
059°12 00Y'9¥E  002°S55 - ZE9° (L6 e6y° 1 6¢ 091 jue|dB63 ®y 5/
Ozele - 02stses . 002°809  969°€0Z°L . 626°1L  g¢ 0°9L 2beqqey |
00E‘9 00t 106 099°88y  2£0°06E" L 6LE* 1 €9 0°91 orRWOL Ry
ETEE  OPS'S98 . 22699y Z9v08StL . £80°Z 2 . §°6Z U0l3u 393MS  31qe3aap (V)
(HO) | (HQ). (Ho) " _(H0) ___ (u0/Wa)  (2y/uo3)  (ey) ‘ .
N TRFET: B L 9WOdUT 2oy \lpa%m_ . -GOUOdUT SSO4H - BdLug PLaLA BILY sdoxy WABg
BWODUT 3N T o 846 ‘ ‘ A

(8 = Nyld GNY ¥ = Nyld) 1143038 L= vy 3791

4.3-15



651 UL 32.4d 2|esalpym abeusAy &
3502 Jdiem dadX3 /T 90N

005° Ly 6ES 2y vl L6L°9V8'E  oLElLZBL - - 9TE By 0S¢ BuL3ISIX3 + 9
S 002°0Y ¢ LS9°SLSTEL 0BL°9YSE - LPY290°LL - o= gTegg - oy Gpg Bulasixa + g
00S°€r  091°S90°9L 297°66E°r - 229°99v°0Z - - et69E ey §G¢ BULISIXI + Y
006'¢7  00%60t°2L 00v°[66°'L Q0B 908 ¥l - =T 0082 Tesos-ang
006°€2 00996LL  00p°S88  000°080‘2 - 080°Z  0°02  0'0§  s9(qesabap
00€°8y  008°yLLLL 000°ZLL'L  008°922°ZL  9lE‘S « 0°0L  0°0E2 © se3eq (Butasixg
00212 96U 089 cc6 968°€59° L - - 0 vE [e305-q15
005 L2 £29'0/2  989°¢52 652°825 [86°% » .L°0L 070l 3indg snpLoaq
00€‘€ 090°02  LLL2EL e sz 2l 09 obuey ’U Oy
008 9LL°€E - 9LL6EE 268°22% S6p°€  2'0L 072l Shu3LY a2y
00289 [52°16€  LLZ'8EL. /07628 9LE'S x 9791 079 sa3eq 3ungy
005" LY EeYTS6ETL  LLLTSL6 orLtligts - - 9°¢2 L2303-9n§
000°$9 251°06€  860°86 05288y §52°¢ sz 09 43qunang
00096 l6§‘zee  S6L°8lz 9L lSt 626" L 65 0°9 que|d653
00€* 81 960°0LL  992°6£2  295°6%E £6%° | 6 079 252qqe) ®y 0¢
000° 95 6£0°98€  £22°S8l 292°128 6Ll €9 0°9 ~ oyewo} wey
- 000° € Sps'See  Seethul 088° 005 £30°2 S¢ 96  uolaw 39aM5  9(qedbop (9)
(Ha) (M0)__ (kO (HQ) __ (uoa/ug) (By/uo3) (ey)
ey Jad . BUWODUT I8N ngu] SWoduUl §S049 20ldg Pl=tA BAAY mmo&u Suiie4
I PE 24010

(1SOJ ¥3LVM Ld3DX3) LI43N3E “t1-£ %"y 379vL

4,3-16



0oL 8ev

00£°E LY
00£°0LY
00L4 LY
006°£2

008y

00z se
008*e2v
00e L
008°¢lL
gog*sv

—eh

JWODUT 23N

LY9°8SL%2

e9L7IS1°E 06ETL06° Y - - 595 [e363-qns
008922V  0v8‘vILCL  OY0 869 1£6°y L0l 07{1 34Ny snpidag
8YS°LOLT 0067566 256°/82 stz 2Ll 001 obu2y
L9E°9SY* LV 095°EvL°Z 6617 (89 §s9°¢ 270l 561 SPJ3 L3
096°8£2 06%°th9  95v*288 91€'s 9791 0°0t s332Q
095°3LY 292°6EL°s  228TLSL'9 - - 569 [e303-9ng
0¥8°019 09L°169  000°208°L §52°¢ 52 0-9L +9qunong
892°08EV  006°LLE‘L 2€9°lc6 £6v° | 6¢ 0°91 Jued563
964 pLL 006°880°L - 969021 626°1 6¢ 0'9t a5eqqe)
2454022 09v*691°L  2£0°06€° L BLEL €9 09l o3 ewo
08E°Lyl7  2v8'LLv'lL  29v*oEe”l £80°2 §2  §'5Z SuOlew 18aMg
_(Hq) () (1) (WI/HE)  (eu/uoa) (ey) .
3WooUT 13y anauy UOJUT SS0UY 3dLdd FFEITY '3y sdos?

Wnd 4od HG 9't SL 350D 433eM
douo udwuns /7 330N

®qqLC | |

(8 - NYd ONY ¥ = N¥1d) LI23N28 "Si-€7¢"v 378Vl

ey 6§
wae4

1thad (4)

'Y G/

wae 4

aiqesbap (v)

4.3-17



BL6L ul 3dlad L esa|eym abeddAy L
L Wnd u3d HO 9Ty SL 350D 4BIEM. 330N

006°¢!1 LZE49YB Y - 600°82Y°EL  gseflLztBL -

L 00L° L GOE“GG6 L 290°L0L°EL - fypizo0csL. -

S 00L%4L U 889'szst9 vEESEE°EL  229°999°07 -
008712 8LO0I'9  7366L8  T08'90E vl -
00L ¢V 00%°531LY 00P°92°7 00040807 080°Z
00v°L2 825°262°9 2L2°PEE'S - 008°922 2L 9UE‘Gx
006" L2V 08°082'1v  [ec622'5 95 596c -
006°09v ¥09°26¢" LV 000°9v0°c  96E°ESI°[ -
00681V L15°6817 UL LLL 652825 LE6* 7x
000V 00€ ‘w2t v LL0°465 LLLe2LL 152
0039,V t9° (267 9ES PPE L --268°Z2Y 56v°e
008*£2 1582yl L19°98¢ . y628 91€*Gx
RN 08 (21 RE6llC  OplET - -
008°L¢ 258922 BeE‘l92  (Qsz'ssy sSe's
0068V 63215V - 619°208 9get sy 626°
008 LLV ¥ 0L 9p00zy  29e°6pe £69°1
CoveL 6.2°08 £86°0bt 292°128 6LE¢]
00967 SLYESV 5627958 - 088°00S £80°2
(HQ) {(HQ) (HO) (K0} uo3/Ha)
ey J43d SWOUY 33N nduy JUODUT SS504D ﬁ adldg

SWOIUI 38N _ °qqLQ

4I43IN3g

- 9°LYye
- - 5U9gg
- §769¢
~ 07082
0°02 0°08
00l 0702
- 9IS
- C e
£°01 0°0L
2" Lt 0°9
2701 02l
9°91 0°9
- - 9°¢€2
62 09
6¢ 09
6¢ 0°9
£9 0°9
62 9'6
(By/uoz)  (ey)
PLSTA 3y

gl=e"P’VY 378VL

BY 0SE Bulisix3

9
ey Sp€ . DuLysix3 + g
+ Vv

By §6¢ Bullsix3y

[¥703-qn5

(uo{aw)
salqeabap
L TsRteq

Pttt

Le30)

[e303-qng

+iMdd SNpLa3q
-0buey
$NUTL)
sa3eQ

[e203-9n5

42qunonyg
Juedbb3
obegqen
L o3ewo]
U0 3w 399MS

sdoa

“Buigsixg

2y OF
wigy
2404g

'Y 0¢
WAy

slqeiabap (J)

ey

4.3-18



§4.3.2.. Modernized irrigation facitities

~ The hydreponic culture system as illustrated in Prw 4,3-1
has.b_een__proposed,' .’\!eget_ab]e. seeds will be snun to A basin filled
with a mat Or‘grave]sg Air-mixed water is-supplied to crops to be
grown in the basinsbed. Fertilizers are mixed with the water when
required to be supplied for growth of crops. The basin water is
sent back to the liquid manure tank through the drainage pipes, and
claf1f1ed in the way to mix it with air.  In this system, no soils
ate used for crops culture, therefore, neither water loss due to
- the ]eakage of water to sub soils nor soil sal1nlzat10n IS worried.
Furthermore, fertilizers are mos t effect1velv utilized wlthout any
loss. On the other hand a h1gh constructlon cost wz]] be required
for fac1l1taes spectally for green houses, and water quality test
' shall be made once a two'td three-day period. The constraction cost
of a green “house Wlth the coverage of 700 sq.m would amount at
500,000 Dlrham, approx1mate1y

(1) Green house :

' The green house is advantageous for the stabilized production
of fresh Vegetables coverlng ali seasons The térmpérature in the
Project Area exceeds 35°C in the summer Seasons. Therefore, a qreen
house W\!l be’ eqU1pped with-a cooler in arder to upgrade the quality
of products and to increase yle!d,. The green house plan is outline
below; -
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2) Scale

It is proposed to start with the small scaled green houses, and then
to increase gradually the number and sc¢ale of such green houses. _
The standard acréage of one green house is 240 sq.m.” {40 m x 60 m).
Future target scale is a gfeén house with the coverage of 3 ha.

3) Se]ectlon of crops

Crops ta be grown in green houses should be se]ected in consi-
deration of the market price trend of vegetab]es. Tomato, cucumber
and lettuces have been selected as the major crops_haying attention
to their high market price as weil as'incfeasing demand. '

4} Cropping schedule

Tomato {two croppings a year) .
1st cropping February to August (Februany)

2nd cropping August to February (August)
Cucumber {four cropping a year)

1st crapping January to April (January)

2nd crepping April to July (April)

3rd cropping July to October (July)

4th cropping - October to Janvary (Octaber)

Lettuces (five croppings a year)
One cropping: Two to three-month period (direct sowinQ)

5) Specifications of areen houses

Covering material: Fibre glass (durable period: about 10 years)
Air conditioner: Air-cooled type
Irrigation and fertilization facilities:
' Pipelines and drip irvigation system
Rough estimate of construction cost: '

500 Dirham/sq.m (green house facilities
and equipment)



4.3.3, Desaiination plant

Recéntly, the sea water desalination has become more popular
in the Middle and Near-fast countries. And the information on the
desalination plants now under plannlng or 1nstailat10n in the U.A. E.
has been outlined in the previous paragraphs. The plant proposed
herein is used for produc:ng the irrigation use water from the saline
water. The basic idea of the system is to utilize the solar enerqy
with possibly s1mp]e mechanism, and il is recommended to pursue the
practicability and applicab111ty through further study.

(1) Vater production process

The protess‘of sea water distillation by solar energy is illy-
strated in the figure beldw fheoretically, the solar energy passing
through inclined filtration walls (glass) heats the sea water stoied
in the basin by pump-1ift. The water vapor emitted by solar heat
rises to the glass surface of the inclined walls and changes into
fresh water as dew drops. These dew drops run down the walls to be
collected in the fresh water storage basins.

FILTRATION WALL

STORAGE BASIN

A particular attention should be paid to the fact that it is
recormended in the report: Hater and Soil Resources Survey, Phase
I Study, Part I, Collection of Technical Data, October 1978 {Sogreah)
that this method can produce unnegligible amount of fresh water by
3.0 #/m?/day, equivalent to 1,000 mm rainfall per annum. Under the
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circumstances, it is proposed to conduct further and detailed basic
study on this method together with solar radiation measurement at
Dibba meteorological station. '
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4.3.4. lrrigation water requirements

The irrigation water requifements for the above-mentioned dates,
vegetables and fruits growing estimated based on the Pan-evaporation
‘method used by the VAE authdrities concerned as crop water require-
ments by four districts, and review made in referring to the meteo-
rological conditions in Dibba.

 TABLE 4.3-17, IRRIGATION MATER REQUIREMENTS

(Unit: MCM)

Area Use Area Wfater Requirement

UAE Existing  Plan (ha) A 8- C
Date Palm - 230 1,04 1.04 1.04
Vegetable - 50 0,30 0.30 0,30

(1) Sub-total - 280 1.3 1.34 1.3
- FAO Farm 5  0.07 007 007
- Vegetable 30 - - 030
- Vegetable 7% 0.73 - - -
-1 Fruit 40 - - 0.43
- Fruit - ~ 85 - 073 -
{2) Sub-total - 0.80 - 0.80  0.80
(3) Total (1) + (2) 2.4 214 2.4
OMAN Date Palm - 210 0.96 0.9  0.96
(4) Total (3) - 0.96 0.96 0.9
(5) Grand Total {3) + (4) 3.10  3.10  3.10
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4.3.5. Irrigation

To cover the agricultural land by 570 ha which consist of -
360 ha for the UAE and 210 ha for the Oman, the following factors
are applied for irrigation plann1ng of th:s progect

(1) Agricultural land: 570 ha

° UAE: 360 ha ) |
280 ha: Existing Dates and veaetable lands alongq
the coastal area -
75 ha: Proposed Vegetable Favm in case of Plan A,
65 ha: Proposed Fruit Farm under the Ministry
_ of Agriculture & Fihser1es in case of Plan B.
70 ha: Proposed Vegetable Farm of 30 ha and Fruit
: Farm of 40 ha in case of Plan C..
5 ha: FAO Experlmental Farm
° Oman: 210 ha : Existing Dates land

(2) Crops and Fruits

Crops Plan A Plan € Fruits Plan B
(ha)  (ha} : (ha)
Tomato 16.0 6.0 Dates  ~ 10.0
Cabbage 16.0 6.0 Citrus 19.5
Eggplant 16.0 6.0 Mango 10.0
Cucumber 16.0 6.0 Deciduous - 17.0
Total 64.0 24.0

|

Tota} 56.5

(3} Irrigation System
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L: Space of drip irrigation pipe line

H: Wide of crop plantation

S: Space of crop plantation

Iw: Irrigation wide, Crops: 0.6 m, Fruits: 5.0 m

Descriptien . [ S Ivi - _AR

(m} (m) {m} 0.6/w
Crops:
Sweet Melon 1.70 1.5 0.6 0.353
Cabbage 1.70 0.5 0.6 0.353
Eggplant - 1.35 0.6 0.6 0.444
© Cucumber 1.70 0.5 0.6 0.353
Tomato o 1.80 0.6 0.6 0.333
Fruits:
Dates 6.0 6.0  19.6  0,545-278x0.001%
Citrus/Mango 7.0 7.0 19.6 0.400=204x0.00196
Hotes:

(1) /s Irrlgat10n area of a tree {19.6 m?} is calculated:
#0274 = 3.14x52/4 = 19.6 m?

(2) Number of trees per hai Dates: 278, Mango: 204
(3) AR; Ratio of irrigation area

(4) Consumptive Use of Water
Croh water requirement are estimated from:

ETcrop = K. ETo

where: ETcrop: Crop water requ1rement (nm)
Ke :  Crop coefficient
£ETo : Referénce crop evapotranspiration

ETo = Kp Epan  (mm)

wheve: Epan: Pan evaporatjon in mm/day
Kp : Pan coefficient .

The estimated ETcrop values are listed in Table A.4.3-22 to
4&3"'251 .
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{5)

(6)

lrrigation Efficiency

Existing Development

Description Agricultural land - land .
Ec: Conveyance Efficiency 90% ' 95¢
Ef: Field Efficiency 50 85
Ep: Project Efficiency - 45 81

Notes:
° 90% is planned to be constructed_by'COnCFete_lfned canal,
and 95% is planned by a pipe line system. _ '
° 50% is made in sand soils with basin irrigation and 85% is
planned in medium soils with drip irrigation.

i

Ep = Ec.Ef

Irrigation Water Requirement

IR = E£Terop.1/Ep.A

where: IR ¢ Gross irrigation requirement (w.m)
ETcrop: Crop water reguirement (mm)
£p ¢ Project efficiency
A ¢ Proposed area

¢ Propdsed vegetable farm
IR75-30 = ETcrop.1/0.81.A

- ? Proposed fruit farm

IR65-40 = ETcrop.1/0.81.A

° FAQ experimenial farm {5 ha)
IR5 = ETcrop.1/0.81A

° UAE existing 260 ha (230 ha Dates, 50 ha vegetable)

IR230
IR50

ETcrop.A _
ETcrop.1/0.81A
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® Oman existing 210 ha {Dates)
IR210 = ETcrop.A
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4.3.6. Measpring'of Intake Rate

- During the field survey, intake rate measurements were made
at four site in the area (No.1 to Ho.4 plot), in order to pursue
an adequate irrigation method and water amounts to be applied to
the crop. “

To meésure the intake rate, a cylinder infiltrometer was used
and the reading of water depth within the cylinder was made. The
| results of intake rate measuréments are plotted on a lonarithmic
paper (see Figure A.4.3-2 to Figure A.4,3-5),

Usually, the intake rate potted adainst'time on legarithmic
scale shows a strajght_line'aﬁd thérefore, can be presented by |
~ the equation of D'% CTD when the observation of intake rate extends
over long time, a better representation of the data can usually
be obtained by using thé_equdtibn of D = CT% tb. Since n is
négativé,'an accumulative intake rate (ID) decrease with an elapse
in time of T. Therefore, the intake rate (D) will approach a
constant value of b as time elapse. Generally the intake dose
approach a constant rate, which will be referred to as basic intake
rate (IBi} Causion should be gbserved in using the basic intake
rate of irrigation design such as irrigation method.

The following table gives the obtained basic intake rate,
‘based upon each observation of the intake rate.

Obtained Basic Intake Rate

Site Basic Intake Rate
T {(mo/he)
No.1 22,95
- No.2 28.75
No.3 4.77
- Ho.4 . 25.75

4,.3-4)



From the above figures, although further studies on ‘u'b‘land
irrigation will beé needed, it could be considered in this $tage
that the follow or basin irrigation methods will be suitable for
water.stip'pl.y to the upland crops during the grom‘ng"-'sedsdri‘”(')f them.
However, drip irrigation method was proposed in the Project,
taking into account the limmited water source for the Project,
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4.4.1 Design Criteria

The facilities which are to augment recharge of groundwater are
dam for storaging flood temporarily and/or dike of low height. The
de51qn criteria of the International Large Dam Conference, and Ordmn-

-ance for Construct1on of P]VEP Hanagement Works and its Regu]atlon
of Application prevailina in Japan are applied in pr1nc1p]e to these
dam and dike.

_ At the design of splllway. the probable flood of once in 10,000

years is applied as design flood consrder1ng unexpected flood charac-
~teristics due to shortage- of long term hydrologlcai data and some
examples applied for Hadi Bih and Yadi Ham projects in U.A.E. Accord-
ingly, the the expected flood at damSIte on main stream Nad1 Al Bas-
sterah is 2,320 cu.m/sec per 122 sq.km of catchment area, and that
for Al Fay pond is 780 cu.m/sec per 26 sq.km.

The principal factors such as design of structures are as men-
tioned below.

(1} Dike

At the design of dike of low height, the central section of dike
is designed as overflow type considering that the dike is to be em-
banked with river bed material mainly. The overflow section is to
have at the maximum dike height of 6.0 m, overflow depth of 2.0 m
and everflow discharge per unit length of 4.8 cu.m/sec to pass flood
smoothly keeping stability of structures. The maximum height of non-
overflow section is 9.0 m adding 2.0 m of overflow depth and l Om
of free board to the height of overflow section.

The typical sections of averflow and non-everflow sections of
dike based on such design criteria are shown in fig. 4.4-1 of the
main report and other hydraulic dimensions are shown in Fig. A.4.4-].

4.4-1



.(2) Dam |

The dam which is to be constructed on the main stream of Wadi
Al Bassierah is planned as a zone type fill dam embanking the center
zone with river bed material to save the constructlon cost. The
upper and lower stream zones of the dam body are filled w1th rock
material from viewpoint of stability of structuve. -

~ The center zone is embanked with sand and gravel'maierial bor-
rowed from river bed which consists of less than 200 mn diameter, and
the expected permeability of zone is below 10~ cm/sec, after compac-
tion. The filter drain of 2.0'm horizontal th1ckness wlth ‘screened
sand and'grave]'mater1al is to be prov1ded betwoen the center zone of
sand and gravel and the rockfill zones of upper and lower stream
sides to prevent the piping phenomenon of sand and gravel material and
to decrease pore watér pressure. At the bottom portion of down stream
of the rockfill zone, a horizontal filter drain is to be provided
with vertical thickness of 1.0 m for the same hufpbsé as mentioned
above. ' S

The upper and downstream slopes of dam are to be riprapped in

0.5 m thickness with selected rock material of'larger-than 200 mm

diameter considering wave eroston and weathering because the rock
material available at the site contains the altered surpentinite.

The spillway is to be provided on the bedrock and separated from
" the dam bedy. o

4.4-2



FI1G. A.A4.4-1 AL BASSIERAH DAM

°  Dam Body

HWS: 120.5 ?j;——¥§:EE;

FWs ~ H5.0 7378

e Y co st ten . I

v ! Reservoir Capacity : 2.5 MCM

H : Dam Height : 19.5m
Fb :  Free Board . 2.0m

HWS :  High Water Level -E.L. : 120.5m
FWS : Full Water Level -E.L. : 115.0m

° Spifiway:

Design Flood Q: 2,320 m3/s (Tﬁﬂ%ﬁﬁ) - ___nws 120.5
y g ‘
L : Width of Spillway : 70.5 m if?“>\\

Wd : Water Depth of Spilling: 5.5 m

¢ Conduit

4 : Diameter of Pipe : 1,420 mm one conduit

-4:04"3



{3) Sediment Load for Al Bassierah

The specific sediment load of Al Bassierah Dam is estimated
in accordance with the Design Criteria of Fill dam prevailing by
the Ministry of Agriculture, Forestries and Fisheries, Japan.

The specific sediment load of a drainage basin, Y, is defined
by the following equation;

¥y=al+btec
Where, X: physiographic coefficient _ -
a, b and ¢: the factors defined by the geolngy,
~ topographic undulation, raiafall and air témperature
as shown in Table A.4.4-1 and 4.4-2,

The physiographic coefficient, X, is decided by théjfdjibWing
eguation; ‘ : _ 1 '
X = X1 - X2 S (2)

Where, X1: topographic undulation factor which is
estimated by the equation below;

X1 = Bfi - xi/Efi 2a)

Uhere xi: specific undulation which is defined to be
the height difference of undulation in an
unit area of 4 km by 4 km. '

fi: the number of undulation within the unit area.

X1 of the Al Bassierah basin is estimated to be 4.097 as
listed in Table A.4.4-3.

4,4-4



Xz: altitude is defined to be the weighted mean unit
area altitude which is estimated as the mean value
' of the maximum and minimum altitude of the 16 - sq.km
unit area, i.e.

Xo = ExX'i-F'i/nf'i - | (2-2)
Where x'i: the unit area altitude
f'i:  the number of the equal unit area altitude

X, of the Basin is evaluated to be 4.935 as shown in Table A.4.4-4

‘Theréfore,
X = 4.097 x 4.935 # 20.2

The fattors a, b and ¢ are selected from Table A4.4-} and 4.4-2 to be

a=14.%
b = 150
c = 69

. Applying the_afbreéaid f&cfors'into the eguation (1), the
specific sediment load of the Basin, y, is
4.5 x 20.2 + 150 + 69
310 - 172 (cu.m/sq.kmfanmum)

Y

The annual sediment load at the Al Bassierah Dam site is
deemed to be '

{310 - 172} x 122 (sgq.km) = 38,000 - 21,000 (cu.m)

Considering from the small rainfall depth of the Basin, the
least amount of 21,000 cu.m/annum is taken to be the design sediment
1oad of the dam.
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TABLE A.4.4-1 Typical Grouping

Group
A

Géologz

of Sediment Load

Undulation

Plutonic, high
Semi-plutonic

and
Metamorphic
rocks

-do- medium

-do- Jow |
Paleoaoic high

~-do- low

- o Air
Rainfall  Temperature
high  low
low moderately

' ‘hiah
-do- high

TABLE A.4.4-2 Assumed Equation for the Typical Grdup

Group Sediment Load factors
a b ¢
A 6.6 - 93 £ 166
8 11.8 - 543 -t 49
C 4.5 S +150 0 169
D 10.1 + 150 t 69
E 9.9 - 77 %51

404'6

Geomor-
Phology

 Mountainous

-do-

hilly



TABLE A.4.4-3 Uﬁdulatioh Factor

X =

Altitude
100 - 199
200 ~ 299
300 - 399
400 - 499
500 - 599
600 - 699
700 - 799
800 - 899"
Total

pfi.xi

x‘
-

Lfi

DN DLLN

127

31

CTABLE A.4.4-4  Altitude

Altitude

100
200
300
400 -
500

199
299
339
499"
589
600 - 699
700 - 799

Total

[ B B |

ior

)ﬁ-
ity

05~ O T B G N,

4,47

fi

(7S]
Lﬂ~o~wmmmb

4.097

-+'
-

-t PN DD D O e



TABLE A.4.4-5 The Unit Area Altitude

Unit Avea No.  Max. Height = Min. Height  Undulation: - Altitude

(m) (m) (m) (m)
1 284 110 174 197
2 390 120 270 255
3 505 . 150 355 327.5
4 644 130 514 387
5 33 160 171 _ 245.5
6 605 240 365 . 422.5
7 726 200 526 463
8 433 160 273 296.5
9 360 160 200 260
10 586 | 220 366 403
11 Y 240 . 622 951 -
12 541 L 206 335 373.5
13 435 190 245 312.5
14 639 1220 419 429.5
15 1,122 320 802 721.0
16 496 220 276 358
17 520 220 300 370
18 648 250 398 449
19 799 260 ' 539 529.5
20 640 260 380 - 450
21 480 320 160 400
22 569 280 289 . 424.5
23 135 280 . - 455 . §07.5
24 620 1300 320 460
25 , 613 400 213: . 506.5
26 834 340 494 . 587
27 720 320 400 . 520
28 710 460 250 . . 585
29 683 360 r 323 521.5
30 956 880 476t 718
31 642 480 162 561.
Mean 387
4.4-8
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1.

- TABLE A.4.4-7

Description
Direction Construction Cost
1)} 0am Body
Stripping
Conmon Excavation
Rack Excavation
Embankment (S/G)

o (Rock)
" Filter)
" Riprap)
Concrete
Others
Sub-total

2) Spillway

Rock Excavation
Reinforced Coancrete
Gabion

Others

Sub-total

3) Conduit

Earth Yorks

« Concrete Horks
Gabion
Others

Sub-total

4) Total

Unit

cu.m

cu.m

PROJECT COST OF BASSTERAH DAM

“(Unit: 1,000 DH)

2. Administrative and Engineering Expenditures

5) T
6) Enaineering Expenses
7) Total

3.Contingency

(.5% of
{ 102 of

8) Contingency { 15% of {(4) )

Grand Total

[ (4) +(7)+(8) ]

404"]4

Quantities __Amount

110,000 850
56,000 260
400 70
370,000 3,510
210,000 5,260
59,000 - 1,290
41,000 1,470 -
300 - 30
.8

14,885

73,000 1,630
2000 : 750
5,500 950

- 250

3,580

5,100 30

700 - 730

2,600 450

- 80

1,290

19,755

(4) ) 988
(4) ) et
2,964

2,964

25,683




TABLE A.4.4-8  PROJECT COST OF AL FAY POND

Description Unit

Y. Direct Construction Cost
Stripping cu.m
S/G Embankment "

(1}
(2)
(3)
(4)
(s)
(6)
(7)
(8)

(9)

Riprap
Riprap
Gabion
Filter
Gravel

Rock Embankment

(A) n
(B} n

Paving

Sub-total

~ Ouantity

71,120
398,560
15,280
67,600
1,280
6,080
16,000
1,840

Adninistrative and Engineering Expenditures

- {10) Administrative Expenses

{(11) Engineering Expenses
(12} Sub-total

Contingency
{13) Contingency

~ Total

{ 5% of (9) )
{ 10% of {9} )

( 5% of (9) )

{(9) + (12} + (13) ]

- 4.4-15

(Unit: 1,000 OH)

. Amount

566
6,098
458
3,042
442
1,076
480
76

12,238

612
1,224
1,836



TABLE A.4.4-9 PROJECT COST OF PREPARATION AND IRRIGATION FASILITY

(Unit: 1,000 DH)

Description Unit Quantity . ___. Amounts
Ptan A Plan B Plan C Plan A Plan B Plan C

1. Birect Construction
Cost
1) ¥ell and Pumps set 3 3 3 570 ' 570 570

2) Land Preparation,
and, : : _ S

3) Irrigation Faci-  ha 75 65 70 4,500 3,900 4,200
lity ' ‘ .

4) Sub-total : 5,070 4,476 4,770

2. Administrative and
Engineering Expenses

5) Administrative ( 5% of (4) ) 254 223 239

Expenses ' L . N .

6) Engineering ( 10% of (4) ) - 507 447 477
- Expensed : ' -

7)Sub-total S 761 670 716

‘3. Contingency

g) Contingency { 15% of {4) ) 761 670 716

5,810 6,202

Total [ (4} + (7) + (8) ] - 6,592

4.4-16



ﬂﬁmWJﬁJ%ﬁf

L

LOCATION Map

H

Jrvu%:,m,./f -

BN/
_....,_.\ g

¥ aiha = —--F - - -
. PRI g o S 7
) X S VTR N TN U T 0V B
, \ : / 2 -
£ Ly VN - N ﬁ\ i
P , RN SR ST .
af y 7 coaT T -~ . o Cog B oo Lt !
S o T T ~ ) ..\ N - - Iy sty g
Sy ] , \ N ) - i AN SN ! ,
. ¥ ) N L

THE UNITH

|

WADI
WATER
DEVEL

4.4-17"

g
i Ah




X =
l B

~ ;
e ————— e

T
i
|5
5
s

]
-~
. H
LOCATION MAP i
Syt of Horma --. l
1 THON $O M ALECE# L M DAL
o RivVER 0Ty ke BISSEAN
) : Y ll’f:yml,(_r_!gln{u‘rrgé‘ﬂgm'
Res Wl - g - 122wt |
1 }~ T
U o) > ~ 3 WL 700800
iy b= § Fws | £ 11500 ¥
Sy . TEES L |E PSR 2soason W
fo r Fakian T tYPE ROGU-FaLL
"), e 1350 ¥
Glrak f\ ) Esr'l'tl_ 35350 W
R e v
-~ § X [EE0 L2230~ 2280%
Bk %}g{; tL16500 &
i e
N I 1T €63000 ¥ |
el k1 R ST
£ 3 Eg".f% 231G "]
- s sl L 11500
- L I i ]
- g DA 1420 .
-
iy ~ &?flﬁw w¥sEc
}-‘_o
ko.c;_
vhel
o
C T
4

~d
‘._F_‘
i~ | poreg
"
- .
sy I ALY STATCIS, G EATIONS L) D MENSOWS

ARE GMYEN N METERS

)

2 THE FVaTiim MMGERS ATE RTAD M LEFT
BaMe 19 MGT Radw

B DAM CREST GLEvaTOR ON THS DRAC G
APE MOLLHG E1THL ARG
(A, ENTAL BANCHNG 5 3O omi

BOMCH W FOR PSOPCIED) DAM AAS

THE UNITED ARAB EMIRATES

WADI AL BASSIERAH
WATER RESOURCES
DEVELOPHENT PROJECT

General Plan

Drw 4.4-1 | JIcA |

4.4-17




i

[s71,0,0]

500 4000

L (L 900

| EL.12280 (AFTER EXTRA BANKING ‘
_ﬂ?ﬂfﬁ@ﬁmﬂﬁﬁ!\uﬁgﬂmm_

2605
:
|
P : BEGINNING POINT OF EXTRA_BANKING
2 {CHANGE N SLOPE)
DETAIL OF CREST M
5] t 2 3 4 am
Lo ! ! ! |
SCALE DETAIL OF EXTRA BANK
. 9 L. il
8}_ [0 PO PN TN U N N O O
Q % T SCALE
CREST EL.I22.50 £ 2 R I
VAR e
Qi o 250
\\\____E____
GRAVEL PAVING / 5“%‘:(%@5;%00
o DETAIL "A . |
@ -] ’ L L .
lwd vl b el e (DAM AXIS NOTES:
ScALE 500 {1) DIMENSIONS OF DETAIL
e 128 GRAVEL PAVING f——g@ DRAWINGS ARE GIVEN IN
L 12200 L | 1] pAM CREST EL42250 (EXCLUSIVE OF EXTRA BANKING) MILLIMETER.
E - . -’:‘,‘:;_ —-.:.ﬁ:g%:cg
EL. 120 =g HWS EL.IZ0.50 TR 1050, (2) DIMENSIONS OF TYPICAL
¥ Lo, SECTION ARE GIVEN IN
g - METER.
EL D WS EL 11500 ' (3) EXTRA BANKING 1S MAX. 30cm
RIPRAP_t = 050 ey ‘/ N
: P SAND |& GRAVEL
EL11O A FITER /
e i _ | ORIGINAL GROUND SURFACE
EL. 105 B e vl nt et .
STRIPPING _t = Q.50 EL 10300\, / 222 SEEEENC 10200 (MIN)
MIN. TRENCH EXCAVATION 500 l RIS 7 EL 02,
EL. 100 i = _ FRTER t=])
f 1850 (MAX)
- F5.60 (MIN)
TYPICAL SECTION THE UNITED ARAB® EMIRATES
el iecel il WADL AL BASSIERAH
S S— WATER RESOURCES
SCALE DEVELOPMENT PROJECT

Typiéai Section

Drw 4.4-2 ] JICA

4.4-18




L:883.5007 {DAM CREST LENGTHL

}.—_..;7 -

EXTRA BANK O30T

84500

/om CREST EL.12250

“~TRENCH EXCAYATION

L HTINGY COTOP + TON

rfn.wmous

21,

1 Il
008'22t || 0OV'ISH ! OB560I]] 000 OILH OGO 0O ‘ON
| 008221 |} 000'901 1] 005801 || 900019 j000 001 9 ON
008'22Z1 |{000'90: 1 905001 || ooooic H oooool || & ‘on
H COB'ZIH Q00901 || 0OSBT 1 0000Iv I 0000 || » oK
0022t 000sol H ooteo i} coooicl -coooo|l ¢ on
| 008:221 |1 000Co! 1000901 || soooiz|| 600001 |i 2 'oN
0082 || 000LO) ([ 000'30! (000051 | 000 OY |1 0000b+
DOBT2I 1 000'¢01 H 000'50t H 0000 || 000ca |{ 1 ‘on H
1 008T 1| 00O [ 000501 00052 1| 0005 | l000SI+ H
H-Q6C2A) — GACKI1H 0000 {00060 0 ‘0N
00g22! - 00¢'T21 1 0000 {1 0000 ||loogn-
_
- 2 = )
1881858 wl wl .
T Zilosw z = - = =z =
°C3 2% a 252 < < -
selgazl@allen) £ | &
|| < FESllo all- @ = P
_ o W w w =) a (2
- — ) |




NOTE : ALL DIMENSIONS ARE GIVENW
iN METER

QOLEZI[1000010) ooo.oo_. 010N

HCO0LEr H OOQGIE {1 00002 6 0N K

ENGTHY

QOLTZI H QOUR CVOEZTZ1H000L S 00041 HOOOLL+ 3

L — ..[.......Il..“. ' . T H Q0822 H 00001 H 00001 HOODDLB [} 00008 HODCOI+ H

EL VARIOUS

00821 4 CQOI0 HOOOBO!L | Q00 0IBH 00000 80N

-O0R'ZE | -000'9Q I 0OSEOIH QOO QILH ODOOOIH L'ON N

1 QBT 00001 1] 00RO 1L OOODIS OO0 9 ON

EXTRA BANK 030"

OORZZI 1 ORO'I0T HO0C B 000016 }| QOODN £ ON H

JICA

Nl

HADI AL BASSIERAH

WATER RESOURCES

DEVELOPMENT PROJECT
Longitudinal Profile
of Dam Axis

THE UNITED ARAB EMIRATES
Drw 4.4-3

—

1.4-19

SCALE 111000




GEQLOGICAL P

| EL.A00M : ,
_ ) €t . 400™
EL 300 . .
. EL.309)
EL2CQ
EL 200

D . . .
EL 100 T D : :
e : (] EL.IQO
(Fes SIS T T (]
f &/ I e —— .
/%',/-, o B e Ty e D
T e wLsrdsm g4,
i’#' % 1 j A f‘r,
v 10 IS e N Il
. AR A
P I’-’l“".f’,’tf’lll’;;j” 7,
EL.O . i I’z' fj:’:_:!:;{é,f leL o
1] ]
EL-10Q] (EL.-100

LEGENHD

{I1] RECENT WAGIBED DEFOSIT

. (O3 UOWIA TLIRAACE OLFPOKT
UPPER TERRACE OEPOSIT
8331 Taus ocerosir
OO TERRACE DEPOMT (CONGLONERATE FORMATION]
B5Y SRPINTINITE
EXT  senPEmTRMITEACLAY .
7] Quaarl SOHISTATHER SCHISTS
PFR dREEN SCHIST
EI35] QUAATYT sCHisT
(A PARLT
“',,-.#" FAULT (ASSUNED)
/

GEMLOJICAL BOUNGAAY

TW TEIT woL
S H BORE KOLE

THE UNITED ARAB EMIRATES
WADI AL BASSIERAH
WATER RESOURCES
DEVELOPMENT PROJECT

_ Geological Profile
ettt dobertmbreioed along the Dam Axis

ﬂ.' ) . . V Dl‘w 4-4"4 ' ' JICA




FIG. A.4.4-6 TYPICAL MONITORING WELL

FOR SALT-WATER INTRUSION

WATER LEVEL
. METER

"-.___‘L_- ey
=]
/W - -f:(\(,;"ft’:‘f\wd\\
CASING PIPE
=
B O
Tl N
oL o
- . . = q
 WATER TABLE N N e I ) e
. L | : - z =
P.VG PIPE v - 8
MEASURING FOR 7
E.C. VALUE
BACKFILL :.;._ L . =
- S I Ol =
.l 0o
. Rk
T : - .
WELL D. 450MM . =
o Lo
WATER TABLE - . AP I
' OF SALT-WATER SR 1
S
‘J‘ o " E
L f_J
;‘- q‘ *

404"2]







-
I 1B
) =
I
" |
11881} _
| ] (&)
WWS2T G anng | I 1=
WNOOE G ONBVS | W
Qo I
B
WNOSE @ Tam 11|
S - | L wwezs 2
) WWo02 = @ S/W 1T =A w | 3did zo_.roa% 2
3did AidaS S3LVM\ 3did X1ddNS &3 LUM\ W 002 =Q il Jf 5
—_— \ . o N\ S/4IN 6200 =0 i ™
T | | S :  Baid KiddnS g3, |
B8 3did NOLLNBINLSIA ¥3LVM T e——— 2
I._nlu o . i . 3N //v\\\n,.,.x\.,ﬁw\\ . NI
.33 , g g
: W = - _mm_h”or > =
L EB © dWNd _ =
R < s g
D . o >
g =
< m . pa]
L Sp
B w
—_ . >
INIT AQHENT Tt
T |
" "I.lllbll'l?'llllll‘[
MNVL 3OVHOLS ¥3ILVM G3LVAIN3 | —

ANV M3N o4
NOILVLS OSNIdANd TVWIIdAL ONV T73M L-v7t'v "9l



m& Id Alddns mm.g.y/

e ——

— == Y e ———

NI F AN AN

WH3L 1V

ANIOd NI

Vj - = E ‘i m . ‘, k\ wW/r\\a/k\\
g : , NZWZM

. 3SM0H

3SNOH dWNd -

4.4-23

~QV3H 431V 03UiN03Y

NVId T ONILSIX3

IS

EMFm>m ZOrEﬁzmm~F2m§m>Oma§_mOm e
: Zo_._.,q._.m GZ_&S_Dn_ JQO_nC,._. Dz,q ..~|_M>> 80ty g:



-
-
Cod
=
=
<
]
o
(5]
=
(=]
==
==
[~

FIG. A.4.4-9




200Mm

be 445 TYPICAL FARM OF VEGETABLE
DRIP IRRIGATION SYSTEM

WIND BREAKS
SESBANIA (SPACING iM)

WIND BREAKS WATER SUPPLY
EUCALY PTUS (SPACING 3M) MAIN PIPE LINE
n 14 K Ll N 13 | |
| : | 5
| ‘ LATERAL 3 .
PIPE LINE |
§ AR IT ___________ | VEGE TABLES L= (M)
- | TOMATO 1.80
ROAD [ § I EGGPLANT .35
- B ;l_ | ([ _ A _ CABBAGE .70
3 l ' f‘
' = g | |£| 1l _ CUCUMBER 1. 70
| | LATERAL HE ‘
= PIPE LINE t ' - MELON 170
Q N . Z ' IEJ i :
o4 . R 2 § b L |
] wg JHrwiN waLl ‘5 _ _
i g B i J | I ’ L LATERAL HEADER
I ¥ i ) ; | ']
ROAO 7 N SN PR
. : 400M PIPE_LINE
WIND BREAKS WIND BREAKS
EUCALY PTUS EUCALY PTUS
" /WIND BREAKS
SESBANIA

4.4-25



200M

I00OM

'WIND BREAKS

LK
V.

CALY PTUS {SPACING 3M)

Drw 4,4-6

By

DRIP

WATER SUPPLY
MAIN PIPE LiNE

ROAD

TYPICAL FARM OF CITRUSZMANGO
IRRIGATION SYSTEM

3

LATERAL . -
PIPE LINE

——Imnm mm“m_m-——mm“ e 3

| A A A A A A Ay

s

e

05 ha

IO0M

LATERAL
PIPE LINE

DRiP_HOSE

ROAD

[ ]
3

189, 5

198.5

..L...... ——p T T I A PTITR T ST, D

{ L plr — -

AL A PN e
, ,’ﬂm\ R e
5’[’ I! I_C-i_f'“' = //f
//,,u TR )]\:.\ O ™~
EMITTER EMITTER
¢
f_,:j‘o_“- /j\a—f
L -
FRUITS L=(M)
CITRUS 70 x 70
MANGO 70 x 70

WIND BREAKS

9 EUCALY PTUS

Q
nY
2.0M

4.4-26



b 447 WATER SUPPLY DISTRIBUTION SYSTEM

EMITTER

EMITTER

“MANIFOLD

PRESSURE REGULATING
VALVE

A EMITTER

WATER SUPPLY—,

Y

PIPE LINE

FERTILIZER INJECTER-

s

PRESSUR GAUGE

3 WAY
COCK

MANIFOLD

¢ 9

SUB MAIN LINE

=—-MAIN LINE

WATER | SUPPLYJ'

CONTROL

LONG

B

TRICLE ARM

M!E . EMITTER

. ]

& I LA _ :
| | . EMITTER

DISTRIBUTION LINE

LATERAL .TRICI'('LE_ LINE

L

LGATE VALVE | LPRESSUR REGULATION VALVE
- K6aTE

U

VALVE

Xy PRESSURE RELIEF VALVE

DISTRIBUTION LINE

¢ 2

9 9 9 W

oo

8] O

DISTRIBUTION LINE

Q D

£ 0 O O 5

VEGETABLE

4.4-27






APPENDIX ¥V PROJECT IMPLEMENTATION, OPERATION AND

MATNTENANCE
| Page
List of Figures
Fig. A.5.1-1 ?roject Schedulée for Wadi Al Bassierah 5.1-1

Hater Resources Development
Fig. A.5.1-2 Organization for Operation and Maintenence 5.1-2






SIILITIOVE NOILYOIYY] o
ONOC AVS v e
HY¥3ISSYg Ty o

111 3S¥Hd

SIILITIOVS NOILYSI¥YI °
ONOd AVd ¥ e
WYQ HYNIIISSYE Ty o

11 35YRd

-1 3SYHd

€861 2861

- 1861

0861

661 .

SNOTL4T¥ZS3q

INFWAOT2AI0 SINNOSIY YILYM HYNIISSYS T IOVN ¥04 37003 LOICOY 2-1°5"Y" 913

5-]”]



TULSRE LRWIYS 1PRM SYY WL
zoBuE :.ua «.uu«x 30 toﬁuuiungu uc.. Lom mc_.uoco..a Sy bcu Eq- AR T

;o u.ui.uﬁ:»mfcu; .w_._u xa vuncceou 9932 1m0 coﬁau:ﬁ: S3m 3y1 ()

ac s e

‘co_uuud,cqfo MU oc_.a.oco.a E. .- u_.%E u_.:. E

e e e .co..pcu_.co?o mcﬁﬂua Show WdRW YL (L) rSAgON

SURURDRURY L RuNY NI LBy

A34149%4 $8i21 o0y L eeyaRAS DY “ .
S04PYINY 23 pue 19315004pAY pue .. .,._.o,.._uwt.; [ ﬁ
weg |ewpyg {P2100 1040332y ’

] . i -

] .

R ?Foﬁ.ﬁ,f,ﬁuﬁua
SID4LA49¢ SIDLALRG

MOLSURNNY
“adueualuLRy puR LL-TFY- LY,

o . RdRULIIIHA FNTINILAEY

| N R

1 . SRLLLWLOY WOLIRZL LI JITON

B ) DL ALOING UIIPH RGYLY { m_.?,.v 531530 24mLndLaby °qaig

A31314393(3 pur Jpiep 4o AdS LU SRLAAYTLS PUR BN INDLAGY JO AudSiuly

JONYNIINIVW ONY NOILWN3d0 ¥04 NOILYZINYDN0 2=1"8"V "3

5.1-2












e

-



	APPENDIX IV. THE PROJECT
	4.3. Agricultural Development Plan
	4.4. Preliminary Design of Facilities and Cost Estimation




