crossing  points with farm roads, cross drain s;rﬂctures consisting - of
concrete conduits and riprap inlet and cutlet transitions., ‘

(#)  Farm road

Embankment of farm road is designed about 0.2 m in ~height - above
original ground surface and all width of road is 5.0 m., Gravel
metalling of 3.0 m in width is provided in central portlon of road.

3.3.6 On-farm Development

Land grading for the both scheme areas is not necessary because
topographical slopes range less than 1% in the Dab' ah-Hammam scheme area
and less than 10% in the Qatrana scheme ‘area, in particular, ma jority of
the Qatrana scheme area have topographlcal slopes “of around 5%,
Moreover, proposed crops are horticultural crops for which drip
irrigation method is most suitable in the arid regions in view point of
efficient water use, .and in this study, drip 1rrlgation method is
adopted for the both schemes. : '

In typical layout for on-farm development of 8 ha, the layout is
composed of tertiary pipe line of 300 m, farm turnout of one (1) set,
farm road of 400 m, field drain of 1,600 m and drip tube irrlgatlon
facilities as shown in Fig. G-3.8. e

3.3.7 Compensation Water for the Existing Wala Irrigatibnfﬂfea

In the study on water allocation of base flow of the Wadi Wala, if
construction of the Wala dam is proposed, compensation - of irrigation
water  for existing farms in the downstream -area shall be made by using
the stored water of the dam,’ ‘

Present conditions in the existing farm areas are as follows:

(i) Registered irrigation area = — = = ~ = = — w & - About 600 ha

(ii) Present planted area — —: = = = = = = .~ = < _ ~ - About 340 ha
(1ii) Planted crops - ~ = ~ = = - ~ - ~ = = =~ = = Vegetables and

' . B Fruit trees
(iv) Irrigation method =~ ~ = = = = — = = = — Year-round irrigation

by drip tube facilities
' and furrow ditches.

Irrigation water to be compensated for the areas is estimated  to
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1rr1gate all registered 1rrlgat10n area including somewhat upgradlng on
agricultural techniques, Referrlng to the estimated irrigation water
requlrement of cropping patterns concerning with highlands irrigation
development area, gross irrigation water requirement of vegetables type
with cropping intensity 200% in-the open field is estimated at about
1,300 mm/jeaf. However present crOpplng intensity in the area to be
oompeosated is foreseen about 100% to 130? and irrigation efficiency is
eStimated at 1ess' than 604, If cropping intensity and dirrigation
efflClency will be respectlvely upgraded to 180% and 70% in the future,
groes .1rfigat10n water requirement will be expected at about 1,000 mm,
Therefore,‘ irrlgatlon water for oompensatlon is assumed 1,000 mm on the

safe side.,  Annual compensated 1rrlgat10n ‘water 'for the downstream area
of the Wala dam will reach & MCM,
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4, ORGANIZATION AND MANAGEMENT

4,1 Proposed Organization

Before ~and during construction of both - schemes, the Irrigation
Department = of WAJ will have all the respon31b111ty for the works éhd
execution of the both schemes, After aceompllshment of the both
schemes, a new scheme officé, namely the Hammam—Qatrana Scheme Offlce

will  be organized under the Deputy. Director of the Irrlgatlon

Department, WAJ, The head of ' the Scheme: Office will Jhave dlrert
respons:blllty for ‘all management of both scheme aleas and reportlng to
the Deputy Director of the Irrigatlon Department.; The Scheme Offlce is
composed of two (2) Sub-Divisions, namely, The - Exten51on and ‘Research
Sub-Division and the Operation and Maintenance Sub-Division as shown = in
Fig. G-4.1, The Extension and Research Sub-Division ‘deals with
technical study and research.on agriculture SpEClally, “horticulture
agpects and irrigatiomn in arid region and technical extension  for
existing horticultural farms extending in and around scheme areas, . This
Sub-Division is consists of three (3) sections and office staff of about
16 persons will work.

The Operation and Maintenance Sub-Division is composed_of three (3)
sections, namely, the Maintenance Section, the Hamman Operation Section
and the Qatrana Operation Section._ This SubwDivision.-deals _with
maintenance works of the Hammam dam and irrigation facilities including
pump and booster pump equipments for the both scheme areas and
technical guidance and execution oa irrigation water = operation. For
these execution works, approximately 10 persons will work.

On the other hand, the Scheme Office keeps closely cooperation with
the Agricultural Research and Extension Department and the Agricultural
Productiorn and Service Department of the Miniétry of Agriculture for
upgrading technical  knowledge of agriculturai ~ estension = and
gtrengthening agricultural research activities. The bpfh . departments
and the Scheme Office will hold a periodical meeting'to'strengthen their
activities,

4,2 Required Staff

Conforming with the proposed organization for the Hamman-Qatrana
Scheme Office, 29 staff members consisting of 10 engineers, 14
technicians including gate masters and 5 assistant office clerks will be
necessary for office operation as shown in Fig, G-4.1.
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5. BENEFIT AND COST
5.1 'Agricu1turai'Benefit

5.1.1 - Agricultural Benefit Without the Scheme

~For the. estimate. of agricultural benefit without the Scheme
condition, - present conditions in the Scheme areas such as planted areas
and crops are assumed as follows,

(3) Arable areas in the Scheme areas:

In the Dab'ah-Hammam Scheme area, total area of the Scheme is
designed to reach 175 ha. Present arable lands are assumed to
comﬁose of réinfed farms of 75 ha, irrigated field farms of 70 ha
and biaStic house farms of 30 ha. In case of "Without the Scheme
Condition", existing groundwater irrigation area of 100 ha is
aSsumed not to increase more, because present groundwater use in
existing irrigated areas is estimated to reach the maximum use,

.In the Qatrana Scheme area, the all Scheme area of 75 ha is
assumed non - arable land, Dbased on the results of field
.investigation.

(b) Planted crops and unit.crbp yield:

_ Present " conditions on planted crops, planted areas and unit

- crop'yield in the Dab'ah-Hammam Scheme area are assumed as shown in

‘Table G-5.1, referring to present agricultural conditions in the
‘Study Area.

_(cb :Anticiﬁatéd crop yield without the Scheme conditions

_In case of "Without the Scheme Conditions", unit yields of
'crdps, plénteﬂ. dnly in irrigated farms are assumed to increase in
__the'Dab'ah—Hammam Scheme area, because unit yield of crops planted

- iﬁfréiﬁfed farmé’are ébsolutely impaired from insufficient rainfall

  aﬁd  more increase in . crop productions will not be expected,
,héyévef;r crop ~ yields in drrigated farms will be ‘expected to
-iﬁérease Hby. improvement of present farming techniques and
introduttion of new farming techniques.



The anticipated crop yield without the Scheme conditions is
estimated to refer to average crop yields in cases of drip
irrigation and furrow irrigation methods in the Jordan which are’
mentioned in the Manual on Vegetables and Fruiits. published by the
MOA, taking into account present farming techniques of farmers  in
the Study Area. The ant1c1pdted.crop yields are shown in Table G-
5.1. ' e o e :

(d) Net income on farm without the Scheme condition:

In the Dab'ah-Hammam Scheme area, net income on farm ‘is
estimated ‘at about Jp199 x 103 equ1valent to JDI 125/ha as shown in
Table G-5.1. : : L

That in the Qatrana Scheme Area will not be born because of
non arable area, at present. . C

5.1.2 Incremental Benefit

 On the basis of the estimated net income with and without the
Scheme conditions mentioned in Chapter three (3) and preceding Chapter,
incremental benefits are respectively estimated at about JD405 x 10
equivalent to JD2,316/ha for the Dab'ah- Hammam Scheme and at about JD142
x 103 equivalent to JDI,890/ha for the Qatrana Scheme as shown in Table
G-5.2. Total incremental benefit for the both Schemes are about JD547 x
103 equivalent to JD2,118/ha. -

5.2 Unit Construction Cost

Construction material costs, labour cost, and purchase and rental
costs of construction equlpments ‘are surveyed ‘in the field
investigation., Construction materials and labour costs are’ adopted as
shown in Table G-5.3, referring to collécted data. As for allocatlon of
foreign and JD currencies on materials'and_1abour_costs, fore1gn
currency portion is assumed to cover 100% costs of steel bar, cement,
timber, gates and valves, plywood and reinforced concrete plpes. Unit
cost for the scheme is primarily estimated by us1ng the material ‘and
labour costs and finally examined by referring to unit- bidding prlces
and/or unit contract prices of similar dam and irrigétion’dévélbpment
projects of the Jordan such as the Pressufe'Pipe'NetWOrk;Pfdjeét, the
Middle Jordan Valley (May, 1986), the Muglb'aﬁd Southefn'Ghdf'Irrigation
Project, Contract for the Stage I (October, 1981) and the Wadi Arab Dam
and Irrigation Project (September, 1980),
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Unit construction cost is updated on the October, 1986, taking into
account price escalation rates of materials and labour costs and
overhead and proflt of the contractors, Unit construction costs for the
schemes are adopted as shown in Table G-5.4.

‘In addition, construction cost of terminal irrigation system is
estimated at JD1,180/ha as shown in Table G-3.5, based on typical canal
13youn shown in Fig.G 3.8,

5.3 3COnstruCtion Cost ahd'Disbursement Schedule

For the estimate of construction cost, three (3) cases of
constructlon schedule are assumed, The first and second cases are
single construction schedule for the each Scheme and the third is an
overall construction schedule fér the both Schemes. Construetion period
and dlsbursement construction works of three (3) cases as shown in Table
G-5.6 to Table G-5.8. Total construction cost of the third case is
‘egtimated at JD9,488 x 103 equivalent to JD37,952/ha as shown in Table
G-5.6.

Construction cost for the both schemes are respectively estimated
at JDG,002 x 103 for the }kﬂ)athammam scheme and at JD527.5 x 103 for
the Qatrana scheme as shown in Table G-5,7 to Table G-5.8. Total
construction costs are composed of direct construction costs, physical
and price contingency, administration cost and engineering service cost,
Direct construction costs for the both schemes are JD6,385 x 10 for the
Dab'ah~Hammam scheme and JD389.2 x 103 for the Qatrana scheme. Physical
contlngency, administration cost and engineering service cost are
respectively assumed 10%, 5% and 10% of direct comstruction cost. Price
contingencies for local currency portion and for foreign currency
portion are respectively estimated by using overall wholesale price
index for Amman from 1981 to 1985 and forecast of world manufacturing
‘unit value index, IBRD, 1983.

Unit conétruction,costs per one (1) hectare for the both schemes
are respectively estimated at JD51,440/ha for the Dab'ah-Hammam scheme
and at JD7,033/ha for the Qatrana scheme. Proportion of foreign
'curréncy portion on construction costs are respectively 59% for the
Dab'ah-Hammam scheme and 78% for the Qatrana scheme, and proportion of
foreign currency is high. Detailed cost estimate for the each Scheme is
shown in SUPPLEMENT C.
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5.4 0 & M Cost

Operation and maintenance cost for the both schemes are assumed to
compose of running costs for the scheme office, electric cost of pumps,
maintenance costs of pump stations, dams and irrvigation facilities,
Running cost for the scheme office are mainly composed of labour costs
for office workers and field staff, consummable and expenditure costs of
of fice and vehicles, and maintenance cost for building, For the
estimate of O & M cost for the Dab'ah-Hanmam scheme, the scheme office
and necessary field staff for the Qatrana scheme area are assumed to
belong to the Dab'ah-Hammam scheme.

0O & M costs for the both schemes are estimated at about

JD225,000/year for the Dab'ah-Hammam scheme and at about JD6,500/year
for the Qatrana scheme as shown in Table G-5.9.
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* Refef:to "tfhe Irrigation and Drainage Paper No.29 Rev.,1, Water
Quality for Agriculture", TFAO.
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rable G-1.1  EXPORT/IMPORT BALANCE OF MAIN
AGRICULTURAL PRODUCTS
) 1685 1984
Tmport Export Quantity Quant ity
(uantity Value (antity Value Balance Balance

i B t 1000JD t 1000JD t ¢
Cereals 708,276 49,79 1,278 100 *700, 983 817,176
Meat 55,92 33,300 251 175 A55,671 % 28,803
Dairy Products
Birds & Eegs 53,530 18,051 132,293 3,438 81,783 1,689
Fruits & Nuts 69,712 13,821 140,020 7,635 76,308 51,032
Animals & Vegetable
Fats & 0il 28,182 10,156 414 203 * 27,768 % 24,542
Residues & Waste
for Feed 115,612 14,109 41,808 6,822 * 73,804 %102, 550
Vegetables 5,243 7,755 308, 366 15,790 255,123 275,924
Coffee & Tea 6,332 6,572 780 458 * 5,552 % 6,472
Sugar 44,483 5,762 214 151 * 44,209 ¥ 53,193
Tobacco 774 2,668 523 1,728 * 251 % 1,601
Live Animals 245 8,607 217 3,755 x 28 x 4417
0i] Seeds 15,208 5,848 315 56 ¥ 15,212 * 16,857

Hote

Source

&

: % Indicates net imported quantity

G-64

Statistical Yearbook 1984, 1985



9851 (340dad 1Jedp) JO328Y N3 AdLLEY
‘IRl JUSDEOTAAR DIUCUCTY [BUOTIBY JBRA-G pJE BYl, : 8JeY E1e]

061 {1 e Svy 8p- v 0S¥ (WIIIH) =23 "yl

L2 S0 8%B°0 I 20°¢ ustd gl

15 &8 £t s I+ & o e AN [ned “Z1

or 56T 89 9l §°¢- S8 18 R=C ) R A

L 69 8L 49 ¥+ 6% & SINP0JS AJTB] (1

88l 0t 09 ozl e 09 e SAL] B

g ag 6 05 ¥e- ¥ o9 Sden § SR g

st 68 i L8 g+ or & SeAlld "L

7 281 ove 0.8 2 829 009 seiqelassy g

- - il 0el g 43ppay By patdy g
(Suesg BA0S 7P UJO) BuTpR{AL)

g1 9 Al 2l 9 SE03 p[OL] ARG P

4 81 9 £ 2 falJey g

19 18 £ Zl B vl sutedq g

14 ¥l 28 g¥t i8 JEA T

%, - 9861 98 - IBS  PIg I 03I pUZ AUl MA-G PN YL douRleg  CPoJd [EMY  ue[g

(%) Aous(213Ing-1128 Jo O13EY a5EaUIN] 10} ueiq (GR-1861) WEIB0dg JA-G U7 i, e T

fuea o1 X} ¢ 3qug

g

SLICCYd SHUTOIEIY NIV A0 NOLLORACHd. dWUEAY

7' 1-9 319BL

G-65



00T

it il

8°7 . STI'T . £'BZ T09°TL -0°LZ TIG*OT £°ZT 296'% €76 '99L°t 6°S OLE'T €T SE§  L°2T erT's T®30]
00T 9¥6°C Cy'g gef 0'9 g2 99y LE8°T €797 6E0°T £72T 00§ FURITnS
00T SLL°S o'y 622 $°87 L¥9'T 9°L 6EY 9°L7 £65'T 0°€C TEE“t €6 9€¢ everied
06T OIT'% ¥°97 980°T - L°9E 8051 '8 9g¢ L'87. 08T1°T ebents
00T £i2°2 9°Sz 146 T 9'wL 969°T _ A¥qeys
00T 9LL°T §°ST 6z¢  Z'TS 0TY'T 9'TL TZE £°6  BST . T'9T vy bren
60T T06°v @'z SIT'T  %°S 99z £°6 SS%  €£€°LT 068 LL g §'L€ Q€8T  eTem ® TTeUmy
00T I85°L FAS S 1 /4 T*#% E€¥E°E Z°yy TsE’E c's v qEuTRZ
00T €£I€°Y 00T £zE'y | ezl
00T 6TL‘Y 7°18 YIT'Y  8°TT $09 UEEEH
% BG % Eg % = = T % ®Y z =y % eu % =g % =y 2axy
TE39L RES N 5 ) PRI VEX T3d FaTL 301 TOGEAS
ADBOT . AW oY AmeoT/ wdexry ODFYIFL/‘udex3 ADEOT/-ubEiy [EIUUSERAZ AmgoT T83usmdexy ATTme

3I6ToTE : - .
ﬂwMHoume 2 PTUIAOTYIED 2TAAL = " dnoigqng
PTUILOTITED PIUIz0a1Eg BIUPANTIFXA0Y, SIUSYIIOTIIOL dnoxd3main
SPTUIA0 JUIANT I IUBYTIAO Japioqng
STOSTPIAY STOSTAUd 23pa0

BaIy Apnig oyl UF UOTIWOTITSSEID TTOS  T°7-D 2IqeL

G-66



00T 70%°0% €741 086°9 L°'8T 69S°L 8%  6T6T L°€T T9S6 9GS #9L°HTY TE30L
00T 9v6‘t T-eS LE£°T €72 917°T '8  €EE TUB3TNS
00T GLL°¢ €°6  9£¢ 9°0€ 04L°T 9747 €65°T €'z€ 9.8°1 BUBIIRY
00T OTI‘Y L°8T O8T°T z 8 9gg £9€ 80S°T %797 980°T ebeMTS
00T €L2°¢ 9%l 969°T %¥°ST LIS NTGRUS
00T 9LL°C  T°9T Lw% $°IT 22¢ 8°9¢ 8LS°T S°ST 6E% brey
00T T06°% §°L€ 8€8°T €°LT 058 0°LT zg£8 7°87 T8E€°T ®IBM ® TTouny
00T I86°L €°8 %9 /RS2 A £ > T4y €%€°C  T'E  &%T qeutey
00T £Z€°Y 0°00T £2£°Y BZIL
00T 6TL°% 87T 509 L8 YIT'Y UBRWUER
% ey % BY 4% ey % BY % - ®q % ey % BY
Uog3x0g B2IY ITqRIR-UOY 9TqRie~UOy oTIgeIE PIITWLIT] ITqRIY 2TqRIV TqeIY Bvaiy
12303 IA SSBID A SSBID AI sseT) IIT sseYd 11 SSelD 1 SSeLd
mmu¢.»ﬁ:um 9Y3 UT UOTIBDTITSSBI) puel Z-z-5 9Tqel

G-67



ol < o0
.

EX-E

O o 90D e
F F AT T

0T 61T §°71

o1 £°TT Q¢TI G'IT

0T §'IT £°2T &£t

‘T 8°0T £°IT - L°IT
2°0 £°0 . %0 70
<o S0 9°'0 % 0

€70 20 L0 £°0

2°0 T g0 270
VA £t VY 9°'t
T°¢ 8°C g Tt
9°z i'c. . §°¢ e
£ 27 672 7'Z
o 6°7 A g2
977 i/t S R S <4
1'¢ A ¢ £
19 65 1Y [49)
39 9g £s 05
Ly R <y oY
s T8 6% h
2y o7 ¥ (A4
4 iy 7y Ly
Hm 8y a9t oy
0°0Z L 2 AR A A &6"1¢
|4 T A A A 0°¢z 9712
A Z2°gE¢  gree 2"1Z
[ ¥4 6°2CZ £°€¢ 0'2%T
% 7T - 8°s¢ 19T
£°22, S°ET 1'% 7722
T°1¢ 9712 LT £°1Z
rdeg oy *Inp *unf

TV N WO
. -8 e
OO

ool

.

-

LR T I S
.
Ao oo oM

@~
"

1°81
68T
6°81

ST6T

€T
T°61
181

e

et

O 00O

9@y uey .Tosg AON .. -390

9°8 L*L €79 1°9 €'9 oL L6 (¥4 BUBIIED
8L L v9 0°¢ 9°¢ A2 9°8 StL . BZIL IV
_6°8 £'8 £l 0L - B72 . TR, 06 00ZT , uessef T
88 © €L % €L - 6'C 9L S8 026 yeqqey  (Aep/ay) InoH JUTYSTNS UBIY G
't . B'E  .L'E 9°¢ L. £°C £°'T STL BZILCOIV
A e 0y z'g %'t 6°F 9°1 agh °IEM TPEH
. . 8'% )8 .8y 'S o 8v 27T 74 BqUPEH .
€. 8¢ 8¢ iy (4 Lt 6°T 018 ang BN © (5®3IdQ) SSPUPNOT) UBSR 'y
gt 82 [AS T A4 £z 'z 8T ots BUBLIEY
g°e L°g e i A Lz St A L) A BZEL IV
% Y 2y 8¢ (A [ 9z 00zt - UBSSRH
6°% e 6°¢ 9°¢ A 9°C 1°C 0Z6 yeqqeyg
0°¢ A L'¢-  0'T 8¢ 6°¢C [ sy TTEM . TPEM
£°€ Tt 9°t o't FAR 6°E e 11:74 eqepeER .
S°€ T¢ (8% o€ A 2°z A gaté xNC BN (vas/m) uhg puip UEIR ‘¢
€9 GL 1L Lt p¥a g9 29 o€l eueled
LS TL L €L L 65 cs STL BZTL TV
-y 65 99 9 €2 19 oy 00zT UBESSEH
ks 59 19 €L 0L FAY A gze yeqqey
139 B3 69 L9 L9 ki oS osy. eTEN TPEM
ki) 99 73 1L (414 18 6 c8¢L BAEPER
149 oL Lz LL ¥4 €5 19 016 o, el (%) A1TPTUNH SATIBTIY UESK g
99T TTZT T°6 1°8 876 6°tT 0°0Z oeL rURITED
YT T'TIT 076 vL 0'6 0°ET  ¥°ST gTL eIl TV
8'%¥T  %°0T 9L £°9 <'8 £*z1  9°81 00T e SETH
LETST ZTIT 68 9L 9°'6 09T 9°6T 0zZ6 yeqqed
T'8T° §°¢T  T°IT G°0T LTt ¢§°97T 8°'TT oSy ETRM TPEM
€°¢T  £°IT 0°6 L-L L6 9T L°61 -7 | eQRpEH
¢TI e°0T T1°8 0L 2°6 0°¢l 6°8T 016 no,ey (,0) sanieasdwal uway °T
14§ TaeR () UOTIBAITT/ud}I®2S 103983

(Z26T~9LET) sxBaL |
EIRQ 23wmi) ATYyIuoW € Z-D OIgel

G-68



Table G-2.4  Surface Water Quality

'ClaSSificatidn ¢551

Name of ﬁadi Sultani Qatrana Mujib/l

L o (Waste Water) D/S/z U/'S/2

Sampling Date - 10/12/86 9/26/86 6/29/77 6729777
Lal:ro&tator’y:I-Ieasurements'=

Conductivity (mm hos/cm) 4.5 0.57 1.7 2.0

| _ . (24°¢) (25°C)

T.D.5. (meq/f) o - 365 1,088 1,280

PH - | - 8.49 7.8 8.00

ca’ (mea/) 2.70 0.92 4,30 4.90

gt (meq/ () | 2.45 0.84 2.99 3.90

Na®  (meq/() | 3.18 3.70 8. 50 10.25

& (mea/) 0.10 0.32 0.39 0.41

o ._(méq/{) o 3,40 1.14 9.74 11.08

50,7 (meq/() 2.95 0.06 3,27 5.14

'co3""' (meq/{) - 0.40 0 0.21

Hco3“ (meq/ () : 2,00 3.64 3.05 3.04

| SAR. :(meq}()_ 1.98 3.94 4,45 4.90

| | c251 ¢3s1 €382

Note: /1 Data Source: Feasibility Study Report

Irrigation
/2 D/s : Downstream of Confluence
/3 u/s : Upperstream of Confluence
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Table G~2.6 Planted Area in the East Bank, the Ghors and the Study Area

in 1985
{Unit: Ha}
Governorates concerned Study A:ea@*
___Crops East Bank Ghors Arman Gov. Karak Gov. Sub total Amman area Kanak area Sub total  Proportion (1)
1., Field Crops
Hhaat 94,355.6 8.6 20,305 12,220 32,52% 1%,316 12,131 11,447 60.2
Barley 39,920.2 994, 4 10,315 3,560 13,875 7,620 4,626 14,244 27.2
Lentils 5,784.7 - 1,745 182 1,927
Veich 3,572.1 - 850.7 56 936.7
Chick Peas 2,890.0 - 778.8 487.5 1,266.3
Local Tabacco 832.0 - 18.6 25.2 103.8
Maize &75.1 - 7.1 567.5 574.6
Dry Broadbeans 725.8 - - - -
Sesawne 167,2 - - - -
Others 551.8 - 480 - 480 3,833 2,752 6,585 1.6
Toral 149,475.1 1,703 51,688.4 52,276
2. Vegerables
ToRsto 4,929.6 8,777.1 1,115 8% 1,404 25.7
Eggplant 430.0  2,266.2 - o data - 165 [ 171 3.1
Potato 444.8  1,105.6 59 0 59 1.1
Pepper - N4 703.8 246 0 246 4.5
Sumsr Squash 1,234.4 2,405 354 13 357 6.5
Cugumbar 1,178.2 5,303.5 282 T 22 304 5.6
Sneke Cucumber 1,278.7 - - - -
Warer Helon 3,571.9 223.3 514 1% 536 g.7
Sweet Helon 2,154.3 1,369.3 360 3 363 6.6
3road Beans 394.0 596.5
String Baans 258.2 1,636.4
Peas 142.2 -
Cowpess 264.8 -
Okra 1,385.3 -
Cabbage 663.7 4B4.5
Spinach 223.5 -
Jew Mallow - B3.7
Lattuce 492.4 502.8 310 0 o 5.7
tauliflover 1,425.1 260.4
Garlie 106.0 -
Radish 186.2 -
Carroc 58.9 -
Onfon 785.4 506.0
Others 521.9 290.2 1,566 50 1,716 31.5
Total 22,530.2 26,558.7 5,460 100.0
3. Fruit Trees
Olives 2G,774.% 46.0 1,636.6 7713.3 4,429.9 3,657 773 &, &30 £2.8
Grapes 12,615.6 117.3 2,754.4 1,247.7 L,002.1 2,754 1,248 £,002 8.7
Figs 1,095.5 - 319.4 30.4 349.8 319 30 349 3.4
Pobtgranate 734.8 - 137.4 30.3 167.7 137 0 167 1.6
Alpond 895.6 - 4.3 21.6 341.9 314 28 - &2 3.3
Apple 1,18L.6 - 250.2 5.8 - 255.0 250 5 255 2.5
Apricot 389.2 - 33,8 25.4 59.2 34 25 59 6.6
Peaches 779.9 - 300.3 8.5 308.8 ¢y 9 309 3.0
Plums/Prunes 945.3 - 280.2 8.2 298.4 780 i8 258 2.9
Citrues 5,303.1  4,95L.5 19.3 6.4 35.7 19 16 35 0.3
Pears i74.9 - 12.4 0.9 13.3 12 i 13 0.1
Guince 24.5 - 0.8 1.6 2.4 8 z 10 0.1
Bangnas 1,066.8 1,046.8 - - - = - - -
Cherry a2 - 9.8 0.3 10.1 10 3 13 0.1
Guava 399.5 367.3 10.0 - 10.0 10 - 10 0.1
Date Palm § Ochers 25.7 - 5.0 - 5.0 50 5 55 0.5
Toeal 55,429.1  6,528.9 10,289.3 10,347 100.0

Hore f1 : Amman, Madaba, Kaxak, Al-Qast and Mazar subdistriecs

Dats Source: Scauistiesl Year Book 1985, The Deparcment of Stacistics & Field Crops & Vegetables,
Village Survey (1981 - 1985}, the Ministry of Agricelture
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Table 6~2.8 Rainfed and Irrigated Farms of the Study Area in 1983

— {Unit: %)
Study Area
Area Amman_area’ L Karak area[gk _Total
1. Rainféd Area:
1.1 Field crops 68.5 87.4 74.0
1.2 Vegetables
a) Autumn & Winter 0 0 0
b) Spring & Summer 2.5 0.6 2.0
1.3 Fruit 16.6 0.4 11.8
' Sub total 87.6 88.4 87.8
II. Irfigétion Area
2.1 Field crops 0.4 0.6 0.1
2.2 Végetabies
a) Autumn & Winter 3.8 3.2
'b) Spring & Summer 7.2 4,8
2.3 Fruit 1.0 . 4.1
Bub total 12,4 11.6 12,2
Total 100 100 100
Nofé'[i : Amman and Madsba subdistricts
' /2 : Karak, Al-Qasr and Mazar subdistricts
Data Source : Agricultural Census 1983, The Department of Statistical



Table G-2.9 Crops in thie Study Area in 1983

Aman/*l— Kanaki-g*
Spring Avtuam Tota}.;/-* “Sprin Autumn . Tbtal/-]A
& & & &
' Summer Winter Summar Winter
Farm Type & (Crops Crops Crops Crops Crops
Z 4 % x o 4 %
(1) Rainfed Farm
{I-1) Field Crops _
Wheats 0 38.5 6.5 “0 -51.3 51.3
Barley 0 25.0 25.0 G 31.4 31.4
Lentils 0 2.9 2.9 0 2.8 2.8
Chick Pea 0 2.1 2.1 0 1.9 1.9
{(1-2) Vegetables 2.5 0 25 0.6 0 0.6
_ Sub total _ 2.5 68.5 71.0 0.6 87.4  88.0
(IT) Irrigated Field Farm
{1i-1) Vegetables
Tomatoes 1.42 2.06 3.48 0.18 0.89 - 1.07
Eggplants 0.53 0.49 1.02 0.02 0.05 0.07
Squashes .71 0 0.71 0.02 0 0.02
Cucumbers _ 0.90 6.72 1.62 0.03 0.01 0.04
Hot & sweet peppers 0.41 0 0.41 6.01 ) 0.01
Water & sweet melons 1.39 o 1.39 0.19 : 0 0.1%
Cauliflowers and others 0.83 0 0.83 0.08 0.12 0.20
Sub total 6.19 3.27 9.46 0.53 1.07 1.60
(ITI) Plastic House Farm
(IT11-1) Vegetablies
Tomatoes 0.35 G.34 0.69 0.034 0,117 0.151
Eggplants 0.12 .07 0.19 0.003 - 0.0L 0.013
Squashes 0.15 o 0.15 0.003 ] 0.003
Cucumbers 0.23 0.12 0.35 . 0.005 0.003. 0.008
Hot & sweek peppers 0.12 G 0.12 © 0,001 -0 0.001
Green beans and others 0.04 0 0.04 0.024 0 . 0.0z
Sub total 1.01 0.53 1,54 0.07 0.13  0.20
Note /1 : Amman and Madaba subdistricts
/2 : Karak, Al-Qasr and Mazar subdistricts
Source : Agricultural Census 1983, The Department of Statistical
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Téble G-2.10 Use and Source of Power on
Agricultural Holdings

(Unit: Family)

Amman Karak Tofal No.
Governarate Governarate Holdings %

Total No. of holdings 10,885 8,174 19,059 100
No. of. holdings,

Use of;

1. Mechanical power only 3,318 3,649 6,965  36.5
2. Animal power only 1,415 1,142 2,257  11.8
3. Mechanical and animal 3,360 2,486 5,846  30.7
4. Human power only 1,597 766 2,363 12.4
5.'Ele§t:ic'powér;

5.1 Purchased 342 45 387 2.0

5.2 . Produced on the holding 853 58 911 4.8

Source: Agricultural Census 1983
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Table G-2.11 Number of Machinery'oﬁned by .the Holder

Machinery

Amman Karak _

Governarate Governarate  Total holdex
Total No. of holding. 10,885 8,174 19,059
Mechanical movers 352 : 125 477 0.025
Electric generators 541 47 585 6i031
Electric moters 148 25 173 6;009
Track laying tractors 16 11 27" 0.001
Wheel tractors 901 394 1;295  0:668:
Levelers 26 12 38 0.002
Harvestor only 21 9 30 0,001
Harvestor & thresher 835 271; 1_,156= =0.0_61
Thresher only 909 403 1,312 0.065
Water pumps 268 46 | 314 0.016-
Plowes 46 42 88 . 0,005;
et faeeste s o om
Other machines .19 2 21 0. 001

Source: Agricultural Census, 1983
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Table G-2.14

Annual Crop Yield

(Unit: ton/ha)

G-79

_Crops 1981 1982 1983 1984 1985
Wheat 0.59 0.73 0.82 0.75 0. 56
Barley 0.52  0.62  0.78  0.16  0.33
Tomato 9.67  7.69  8.38 17.54 13.72
Eggplant 10.00  9.17 10,00 22.26  4.22
Cucumber 12,25 9.25 10.17 25.42 13.99
Squash 12.62  6.06  7.37 13.23  14.22

-Peppér-f - 9.41 10.00 10.00 19.27
Spriﬁg'ﬁeans - 4.07 6.00 8.10 8.87
Water Melon - 10.86 13.49 2112 7.96
‘Sweet Melon' - 9.50  9.69 20.13  6.57
Cauliflover 10.00 9,91 10.00 29.40 16.16
Potato 10.00  12.60 22.71  12.46
Source’ : Village Survey (M.0.A.)



Table G-2.15

Unit Yield and Crop Production in the Study:Area

Ampan Al:ea"-'.fl

Karak Areal-

5

Total

Area Production

Area Tuoduction

Area Production

Crops {ha) {ton) toﬁlha _(_l@l {ton) ron/ha  ¢(ha) (ton) ton/ha

Field Crops/}- ) ) o
Wheat . 19,316 15,563 0.81 12,131 8,84 0.73 31,447 24., 404 0,78
Barley 9,620 6,303 0.66 5,624 3,118 0.67 14,244 9,421 0.66
Other Winter Crop 3,045 - - 1,197 - - 4,242 - -
Summer Crop 758 - - 1,555 - - 2,343 - -
Sub total 32,769 - - 19,507 - - 52,276 - -
Vegetables@-
Tomato 1,115 14,144 12.69 289 3,696 12,79 1,404 17,840 1271
Eggplant 165 1,950 11.82 6 49 - 8,09 171 1,999 0 11.6%
$quash 344 3,984 11.58 13 95 1.35 439 4,079 . .9.29
Cucumber 282 5,417 19.2% 22 217 10.09 304 5,634 - 13'_:._53
Pepper 2467 2,752 11,19 0 0 o 2460 2,752 11,19
Green Beans 42 296 7.04 0 0 0 42 ©.296. 7.04
Water Melon 514 7,805 15.19 16 109 6.81 530 7,914 14,93
Sweet Melon 360 4,272 11.87 3 19 6. 40 363 4,291 11,82
Cauliflower 310 5,206 16,79 ] 0 0 310 :.. 5,206 16.79
Potato 59 589 9.98 0 Q v} 59 589 ?.98
Others 1,666 - - 50 - - 1,716 - -
Sub toral 5,054 - - 399 - - 5,453 - -
Fruit/v% ‘
Olives 3,657 3,229 0.88 173 889 1.15 4,430 4,118 0.9
Grape 2,754 10,043~ 3.65 1,248 4,682 3.75 4,002 14,725 3.68
Citrus 19 134 6.94 16 105 6.56 35 239 6.83
Apples 250 92 0.37 5 5 1.00 255 97 0.38
Figs 319 941 2.95 30: 34 70 1:13 349 §97s 2.79
Pomegranate 137 621 4.53 30 32 1.06 167 653 3.91
Quince 8 - - C2 2 1.00 ‘10 2. 0.20
Guava 10 - - - ~ - 10 - s
Pears 12 3 0.25 L 3 1.00 13 [ 0.30
Alwond 314 864 2.75 28 21 0.75 342 885 2,59
Apricots 34 73 2.14 25 35 1.40 59 108 .83
Plums/Prunes 280 957  3.42 18 16 0,89 298 973 . 3.27
Peaches 300 782 2.60 9 b4 1.00 309 791 2.56
Cherries 10 17 1.70 3 - - 10 17 1.70
Others 50 - - 5 5 1.00 55 5 -
Sub total 8,103 18,586 2.29 2,185 - 5,.831_ 2.67 .i0,288 24,417 2.37.
Total 45,926 22,091 68,017
Note /1, /2 : Field Crop & Vegetable; M.0.A. Village Survey (1981-—85)'.7

/3 Fruit; Statistical Year Book 1985

i3 Amman Area : Amman sub-district and Madaba sub-district

/5 : Kavak Area : Karak, Al-Qasr and Mazar sub-districts.
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Tuble G-2.17 AGRICULTURAL HOLDING AND FARM SIZE

(Amﬁxan and Karsk Governorate)

Number of Agricultural Holdings  Proportion

Category Anenan Karak Total *
Owner 9,222 1,837 11,059 8.7
Tenure 1,663 1,337 3,000 21.3
a)For fixed amount ' S

of money 520 i 616 4.4
b)For fixed amount : . B '

of produce 1,039 1,151 2,190 15.8
c)For fixed amount o

of money & produce 32 45 7 0.5
d)Others T2 45 17 0.1
Total 10,885 3,174 14,050 100.0
Size of Group Area Holding Average Size

(dunum) dunun number X dunum

0-10 15,253 1.0 5,372 3.2 2.8
10-20 31,387 2.1 2,382  16.9 13.2
20-30 42,043 2.8 1,856~ 131 2.8
30-40 49,945 3.3 1,551 1.0  32.2
40-50 46,504 31 1,101 7.8 42.3
50-100 204,902 13.5 3183 2.3 6.5
100-200 249,231 16.4 1,985 14.0  128.8
200-500 346,055  22.8 1,236 8.8  280.0
500-1000 196,323  12.9 301 2.1 825.2
more than '

1000 343,083 2.6 172 1.2 1,904.7
Total 1,516,111 100 14,058

00 - 107.8

Data Source : A;;ricultural Census 1984
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Table G-2

.18 HOLDING NUMBER OF DOMRSTIC ANIMAL

Mministrative
Territories.

Number of  Humber of Humber of  Number of Mumber of  Humber of
Shoep (ioats Cows Poultries  Farmers  Own Farmer

fmman Governorate

1. Amman Sub-District 18,650 31,475 1,241 415,345 1,007 656
2. Na'our Nahia 21,250 8.50 368 304,030 1,734 1,374
3, Sahab Nahia 22,800 9,380 151 466,180 1,218 444
4. Mowaqaar Mahia 51,0600 17,960 152 278,940 2,470 1,970
5. Jiza Nahia 109,500 20,700 200 041,765 3,180 2,639
6. Ma'daba Sub-District 20,100 18,420 : 665 643,415 3,070 2,850
7. Dieban Hahia : 23,535 13,8% 384 31,185 4,017 3,718
Sub-Total - 316,465 120,305 3,251 3,080,840 16,608 13,649
{fverage holding Ho./Farmers)  (23) (@ 0.2) (Z28)
Karak Governonr;a_tg
I, Karak Sub-District 2173 27,8 124 446,000 3,458 3,518
2. At-fasr Sub-District 24,721 26,792 65 1,047,000 1,133 518
3, Mazar S. Sub-District 57,060 44,482 K| 530,000 4,334 2,784
Sub-Total 111,960 99, 168 20 2,023,000 8,925 3,920
Total _ 498,425 - 219,473 3,471 5,103,840 25,621 23,616
(Average holding No./Farmers)  {16) (14 0.03) (292
{18} {9 0.1 (216)

(verage holding No./Farm)

Data Source t National Village Survey 1984, Ministry of Agriculture.

% : Estimated figures
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Table G-2.19 PrOJeCted Area and Production for 85/86 Crop Season
(Area in Dunum, Production in 1,000 tons)

'.;fallev R . Hichlaﬁds . Total
Croons Area Prod_uction : Area Praduction Area Production
Tomato 57,046 70 22,58 12 719,633 2419
Eggplant 39,246 109 7,046 11 46,292 119.8
Cucumber - .- 16,171 is - -
Squash 40,700 58 3,638 5. 44,338 '63._8
Cauliflowex - - 6,265 11 - Ll
Watermelon 14,000 - x - 21,585 4 35,585 -
Melon .s,ooo _ * '3,014 5 9,014 . -
Potate “15, 000 27 ‘13,000 - "26 . 28,000 53
onion 10,000 26 8,000 24 18,000 50
Pepper - - - S 9,223 ' '8 - -
Stringbeans - - - 1,42i 1 - -
Broadbeans - - 5,584 3 - -
Cabbage - - . 4, 2z 7 T ’ -
Gther vegetabhles - . 1,679 * - -
Gains 80, 000 18 - - - -

Remarks : *Ho Data

PLANTED AREA AND PRODUCTION IN 1385

.(Stat;\.st.s.cal Yearbook 198%5) {ARI:‘.A IN DU’N‘U&-E Eroduci.mn in 10 voms)
Yalley Highlands -~ - . ' - Total

Croos Area Production Area Production’ Area E'i:m_:‘:uction
Tomato 27,500 294 43,300 119 137,100 412.30
Eqgplant 22,700 €8 4,500 8 21,200 76.20
Cucumber 53,000 179 11,800 28 64,800 -z_oé.?o
Scuash 24,700 37 12, 400 13 37,100 - 49.50
Cauloflower 2,400 3 14,300 8 16,700 . 35.40
Watermelon 2,200 4 35,800 © 61 . 38, 000. . ‘65,00
“Melon 13,700 21 21,500 31 33,200 '51;5_0.
Potata 11,100 17 4,400 10 '15,'9_0'0‘ 1370
Onian 5,100 9 7,800 5 12,900 - 13.70
Pepger 7,038 13 3,300 4 11,{}Ob l i7.60
Stringbeans 16,1450 18 2,500 2 18,900 26.50
Broadbeans 5,900 6 1,000 4 9,900 - 10.00
Cabbage 4,800 17 - 6,700 12 11,500 28,90

Remarks ! *No Data
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Table G-2.20

Consumption of the Major Crops in 1985

Product:ion

Note: Used population in 1985 is 2,694,000 estimated by Dep. of Statistics
Source: Statistic Year Book 1985

G-85

Taport Export Consumption Consumption
S per Capita

Crops - ton ton ton ton kg
Wheat 62,827  376,908 - 439,735 163
Barley 19,681 74,890 - 94,571 35
Lentils 4,063 585 - 4,648 2
Chick Peas 1,589 10,384 500 11,473 b
Tomato 412,268 - 108,237 304,031 113
Eggplant 76,232 - 31,692 44,540 17
" Pepper 17,534 - 18,978 -
Potato 26,199 16,232 5,487 36,944 14
Cauliflower 35,408 33 12,353 23,088 9
String Beans 20,494 - 6,590 13,904 5
Carr;t_ 1,264 3,876 378 4,762 2
Squash 49,525 - 23,928 25,597 10
Cucumber 204,748 - 58,519 146,229 54
watef Melon 65,011 470 5,734 59,747 22
Sweet Melon 51,641 408 13,416 38,633 14
onion 13,656 8,644 4,071 18,229 7
Carlie 735 1,820 41 2,514 1
Okra 3,015 - 1,340 1,675 1
Casbgge 20,914 250 8,429 12,735 5
Bananas 30,804 - 6 30,798 11
Green QOlives 22,610 . 155 - 22,765 8
Grapes 52,637 - 2,148 50,489 19
Apples & Pears 3,334 57,057 341 60,050 22
Cherries 19 848 71 796 0
Citrus 158,270 111,867 137,467 132,670 49
Peaches 1,223 1 124 1,100 0
Total 587



Table G-2.21 Number of Holdings by Source of Finance

“(Unit: TFamily)

Anman o Karak
Governarate . Governarate
Total Holdings 10,885 - 8,174
Holders financed by:
The holders himself ' 10,512 7,874
The land load | 780 380
The middle man _ 68 _. 74
Agricultural Credit Corporation (ACC) 201 | E 134
Cooperative Organization (JCO) 141 124
City énﬁ Village Development Bank o _ 1 7
Farmers union ' 12 . . 4
Other'governmeﬁt source ' 26 15
Private source 53 35 -
Other non government source 68 o 31

Source: Agricultural Census 1983
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Table G-2.22  Price of Materials and Labour {1985)

Item

Price {JID}

Item Price (JD)
1. Seed/Seedling 3. Agro-chemicals

Wheat 0.14/kg Pesticide 5.0/ha/time
Barléy 0.10/kg Kalthane MF 3.7/kg
Lentil 0.20/kg Malathione 57 liquid 1.75/(
Chick Pea 0.26/kg Mitac ' &.5/¢
Tomato 35.5/kg Danitol 9.5//(
Cucumber. L 19.7/kg Pirimor 10.0/¢
Pepper 25.0/kg Cyobush 10.0/¢
Sweet Melon 20.0/kg Fungicide 4.5f/haftime
Spinach 3.8/kg Diathine M.45 2.5/kg
Celery 75.0/kg Karathane LC 7.0/(
Potato 0.27/kg Benlate 10.0/kg
Lettuce 38.0/kg Ronilan 7.5/kg
Hater'HE;oh 11.6/kg Mematicide
Squash " 17.47kg Methyl bromide 1.15/kg
Green Bean 0.17/kg '
Radish 6.4/kg 4, .Manual labour 0. 4/mhr
Carrot 6.4/kg
Okra 2,0/kg 5. Machinary labour
Onion 9.7/kg . Plawing & hurrowing
Cauliflower 50.0/kg Plastic house AQ!ha
Pepper 25.0/kg Open field 20/ha
Strawberry 0.12/seedling
Tomato 0.02/seedling 6. Drip system 300/ halyear
Sweet Pepper 0.01/seedling
Peach 0.5/seedling 7. Plastic house 1,519/ ha/year
Grape 0.5/seedling
Apple’ 0.5/seedling

0.5/seedling

Pear

2. Fertilizer - .
:Ammoniqm-sﬁlfate
Supex phosphate

Potasium sulfate

0.13/kg
0.07/kg
0.05/kg

Source: Material Price?1985, The Department of Agricultural Economic,

The Ministry of Agriculture.
National Center for Agricultural Research and Technology Transfer.
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" Table G-2,26 Farm Gate Price (198%)

Farm Gate Price Farm Gate Price

Crops

(JD/ton) Crops (IDp/ton)

1. Strawberry 975 14. <Carrot 71
2. Tomato 75 15. Okra 201
3. Cucumber 109 16. Onion 83
4. Sweet Melon 149 17. Cauliflower 56
5. Spinach 175 18. Eggplant 70
6. Celeiy 175 19. Peech 160 |
7.. Sweet Pepper 140 20. Grapes 180
8. Potato 100 21. Apple 129
9. Lettuce 56 22, Pear 285
10;. Water Melon 70 23. Wheat 120
11, Squash 90 24, Barley 89
12, Green Bean 146 25. Lentil 188

Radish 65 26. Chick Peas 253

‘Data Source: The Department of Agricultural Economic, The M.0.A.
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) Farm
. Crops . Irpe
(1) Field Crops
1. Whear oF
2. Broadbeans OF
(I11) Vegecables
1. Greep Beans oF
] PR
2, Tomate OF
FH
3. Eggplanc oF
: Fit
4. Cucumber OoF
PH
5. Squash OF
PH
£. Sweet & hat GF *
Pepper PH
7. Mater Melen OF
8. Swveet Mzlon PY.
9. Strawberry i
©. Okra oF
11. Lettuce OF
12, Cavliflower OF
13. Spinach PR
145, Onion GF
15, Celesy PH
16, Radish or
1. farrot oF
15. Porate OF
{I1I) Freit trees
i Feach OF
1. Grapes oF
1, Apples o
4. Pear [1)3
%) Fodder Crops
1. Alfalfa OF
Z.  Berseem OF

Table G-3.

1

Screening of Crops

Possibildiry’ Final
of dovble Results of Crop Budget Results of Results of  Resulrs of
cropping the lsr Sg. {¥et incowz) the 2nd Se. Water Banefit the 3rd Sc. Selercrion Rewarks
(Jb/ha) (Evaluacion) (Jo/mI){Evaluation)
] iz 13
Pessible o a0 .62
Non~ 860 9.47
Fessible o 1,851 B o 0.38 B o o
"
o 1.?52 B o 0.36 B [ Unsuitable crop for
Hou 1,611 B 0.31 B plastic houses
Possible o 1,554 B o .30 B o o
" Kon 1,084 0.18
Possible -0 1,122 Q.19
Hon 1,937 B 6.69 A
Possible a: 4,635 A o 1.66 A a o
‘: [ 1,579 B 0 Q. 46 A 3 o
© 1,731 B o fi ) A ¢ Production control
fion 1,581 B o 0.3 3 by Governmeat
Possible o 3,749 A o 0,72 A [ o
" o 1,839 B o 0.26 B a [
u ° 4,602 A o 0.87 & a o
Kon 6,324 A [ 1.2 A * o High net incoze
Possibie ] 1,865 B [ 0.23 B [
" ° 530 * 0.36 8 * o Possibilicy of
) double cropping
" o 1,360 * 0.40 A * Q9 "
" ° 1,235 * 0.69 A * 3 "
" © 2,161 A [ 0.28 B o o
" o 2,27p A o G.71 A o o
" o 1.189 N 0.66 A % ° Possibilicy (‘)[
double cropping
" G 1,153 * £.355 A * a o
" 2,41% A v Q.37 B * o B
Non 1,846 B 0.4
Noa 1,318 ¢.13
Hon 1,148 3.08
Kon " 1,451 g9.12
Hon 859 0.05
Non 135 0.904

Rere : Se fl : Screeaing

oF H
PH H

Evsluacion /2

Evalustion /3

Openfield farzs

Plastic heuses farms

W W o

move thaa JD2,000/ha
Ip2,000/ha ro JD1,500/ha

wore than J00.4/m3
JB0.4/m3 vo 3DL.2/0]
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Table G-3.5

Farm Tmput for The Scheme Areas

Scheme

Cropping Pafterh

Area (Ha)

Seed/Seedling (s)

- Strawberries fséedling x 103)

- Tomato (")

~ Cucunber ")
~ Sweet Melon (')

- Spinach  (kg)

- Celery (Seedling x 103)
- Sweet Pepper { " )
~ Potato (ton)
- Lettuce :(Sgedling x 103)

- Water Melon (kg)

- Squash (")
- Green Bean (")
- Radish (")
- Carrot (")
- Okra L")

- Ondion

‘(Seedling x 103)

- Cauliftower (")

Fertilizer {x 103'ton)

- Manure

-~ Aﬁﬁonium Sulfate
-~ Super Phosphate

- Potassium Sulfate

. Agricultural Chemicals

- Nematicides (ton)
- Insecticides ({)

- Fungicides (kg)

Dab'ah Hamman Qatrana
Type~1 Type-2 Type-3 Total Type-3
50 50 75 175 75
375 37.5
162.5 162.5
125 125
100 100
500 500
500 500
250 250
22 33 55 33
500 500
50 75 125 75
50 50
650 975 1,625 975
25 25
25 37.5 62.5 37.5
80 80 .
90 135 225 135
8 8
2.4 1. 1.1 4.8 1.1
116.3 68 45 - 229.3 45
60 38 30 128 30
35.6 18 14.3 67.9 14.3
2.6 3, 2.3 7.9 2.3
150 185 150 485 150
390 468 371 1,229 371

G-99



saom019 9TqRIads) 107 NOOqPURH S,130WN : o

Ammmd ueder ‘2In10979X3 THEITQI-UT UOTIDNPOLG m.nowmuwm..g 3o enwmey : B

- (#86T V0! ")} eSnol . u.numm._”m cﬂ uo.ﬁun@oum w._”a.mu_mwg Jo femuER : </

(86T V'O ) ﬁoﬂuu.sm.oum m._”n_m.uwmwb 30 am:ﬂmz sz

mmmm._u mwﬂuunnou qeavy .. .
1y uoﬂusvoum Hmuﬁu,ﬁsu.ﬂmﬁ 30 8380) ..ucmamo.ﬁwbwa .nmnnu.msuﬂum.m zor roﬂmnedmmuo qey’ nmumum qeay..3o.s8we7 ./ - t93INOS

R B 5 o€ © x0%-0% ¢ oy _ . sxamOTITINED
gY 1 : oy - 09-0¢ - Con . suotup
TT - : 8T #2T o - ST SEAN0
6€ CIE ot %07 - o€ $3013ED
- - _ oy - - o€ . sousToRy
- - 0z ¥%9 0z 0z supag uaBD
sy - I *x09=-07 9z o sausenbs
zz T 09 0z _ s€ ov suoToR Ie3eM
6¢ 9z 0f #xST - ot seana1aT

PTSTd uadp (II)

6¢ 8Z oY ¥%06-0T 0¢ Oy §507810d
- - B 74 #20T~0T 13 (19 siaddag 329a3
. - - . It -
uoTiEgTaat 6L 96 08 ot seTazLe]
s0eFIns ‘PTITI UBd0xx Zz 971 ¥%57 #x05-0F - 0z sayoeurds
= - 0y #»x02-0T - o% SUOTIW 1BEMg
¥ 11 0L 0ZT-08 99 0L SZHQIATNRY
ueTITdTIIT L9 &% 09 0zT o< 09 S20IBWO],
goezans PIaTy usdo "V ALk - - ¢z ¥l - 2T SPT1I2GMEI1S
2snOH 9T318BId (1)
210K PT2TL POOD  PIRTL 33XSAY ﬂ\amm.mh 7/ .N..\cmm_uoh. ﬂ_‘ﬁcmgwﬂm PTOTA sdoxy
.wQé.m.D (uoT3edTaar dIap) @ouldiazsy paaedroTiuy

(ey/uel  3TuN)

pratx doap ajup pesedrotiuy  9tg-D 2IIEL

G-100



*
.

0'¢ - 0z - 0't - oy ID2MOTITIORY —
0°8 0°¢ 0°s 0°¢ 0°Z - oy uotug -
&.°0 = L0 = SL'0 - 6T BING -
Gy 1 0°¢ 1 ¢ 1 - 0€ joxae] -
€1 - $°1 - $°1 - o€ ISTPey -
oY ¢'1 €'z $°T 0°1 - 0z uB3qUILIn —
$°1 - €1 - S°1 ~ 0g ‘ysenbg -
C Q'8 0°¢ 0'¢g 0'¢ 0°z ~ 0y UCTOUIBIEY —
§°1 - €1 - €1 - ¢ eonIIST ~
0°8 0°¢ 0°¢ 0°¢ 07z - v 038304 -
¢z - 67 - - Sz oS 1addad jeamg -
S'1 - &1 - - €1 o¢ Lx973) ~
01 - 0°T ~ - 0°T 0z yoeutdg -
0'¢ - 0°Z - - 0°2 oY UOTIWIDIMG —
) - ¢ ¢ - - c°e 0L laqunong -
0'¢ - 0°¢ - - Q¢ 09 OIBUOL, ~
0 - 9°0 - - 9*0 71 fazeqmerng -
sdoI]

(By/uo3)

UoTIINPOId PTSTX 3TU  UOT3IORPOid B PIDTX

- SLT . __o¢ 0g (BH) ®aay
CTe30]  [-9GAT 18301 qng ¢-9dA] 7-adiy [-adi} : UI913Bd SUTGAOIn

BUBIIR) WEIeH-UE | GBj : [UWBYIG

.. Amn\cou mOW X HUquv

2S1IY SWOYDS Syl IOF aOﬂuunwOHM doxy  L*g—o o21qB]

G-101



wc”o.w.AquUmumumS;wvsﬂoxm 831500 Hmﬂwmumzv n.mummumunw kuﬂawo t I/t oel0W
o088 9€ 0z 267 ZE¢ S19MOTITINED
6CT T 9Y oz 95€ 151 suoTuQ
0CT*T oY 0T 21y 8.9 seI0
.wﬁm ..umq H:ow. ;;¢wm Q6% 301180
19L A 0z 79T Sy SaYSTPEY
6£0°T g€ 0z 79% 0zs sueag uedI)
JRA R oY 0z Z6€ £99 ~seysenbs
196 6¢ 07 8z 469 SUOTSH I31BM
018 g 07 9L 08Y soon3397
£86°T 16 0T 9g¢ 9¢T°1 $9038204
T62°¢ w1 0% BZT T 8€6°T saioddag 19948
¥L6°T 0T ov 096 £€8°1 S9TA3T9D
$97°7 LTT 0% 809 005* T soyoeuTds
856°T 171 oY AL S6%°T SuoTsl 399MS
$66°C 44 oY 0%z T £65°T siaquAdny
96T 9T )7 96/ 696°T S903BWO ]
9L£°6 817 0¥ AR 9987 §9T119QMEI1S
§3500 1B30L $382193UT §3500) ANOCQeT  S3S00) INOQET] s1507 [EBTI21EBR doix)
-— Teirde) TENUEK

1/

Azsutyden

(BY/Qr 3T

doxp yoed IO 3IS00) UOTIONPOIJ

8§ ¢€-0 9T9EL

G~102



Table G-3.9 Farmgate Price

: Farmgate Price
Crops

— Jb/ton
Stfawberries o 975
Tomatoes | 75

Cucumbers . _ . ' 109
Sweet Melons : _ 149
Spinaches | 175
Celery - 175
Sweer Péﬁpers- ' ' 140
Potatoes - 100
Lettﬁcés : _ 56
Water Melons _ 70
Squashes ' 90
Greeh Beans 146
:Radishes 65
Carrots 71
Okras_: ' 201
Onions (dry) 83
_Cauliflowers ) 56

Data Source : The Department of Agricultural Economic, the M.0.A.
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Table 6-3.10 Crop Budget on Farmgate
Unit Farmgate Grosg Production  Net
Crop Yield Price Income Cost. Income
t/ha JD/toen JD/ha Jp/ha . JD/ha
{I) Plastic House Farms
1, Strawvberries 12 975 11,760 5,376 6,324
2. Tomatoes 60 75 4,500 2,946 1,554
3. Cucumbers 70 109 7,630 2,995 4,635
4, Sweet Melons 40 149 5;960 1,958 4,002
5. Spinaches 20 175 3,500 2,265 1,235
6. Celertes 30 175 5,250 2,974 2,276
7. Sweet Peppers 50 140 7,000 3,251 3,749
(I1) Openfield Farms
1. Potatoes 40 100 4,000 1,583 2,417
2. Llettuces 30 56 1,680 810 : 870
3. Water Melons 40 70 2,800 961 1,839
4. Squashes 30 90 2,700 1,121 1,579
5. Green Beans 20 146 2,920 1,039 15881
6. Radishes 30 65 1,950 761 ~ 1,188
7. Carrots 30 71 2,130 91 1,153
8, Okras 15 201 3,015 . 1,150 1,865
9, onions 40 83 3,320 1,159 2,167
10. cauliflowers 40 56 2,240 880 1,360
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Table G-3.11

Net Income of Fach Cropping Pattern

Total

" G-10B

Cfops Crop Intensity Unit Net Income Net Income
L - (%) - (Jp/lla) (JD/Ha)

(Type-1) _

1. Strawberry’ 0.25 6,324 1,581
2. Tomato 0.25 1,554 389
3. Cucumber 0.25 4,635 1,159
4. Sweet Melon 0.25 4,002 1,001
5. - Spinach 0.25 1,235 309
6. Celery 0.25 2,276 569
7. Sweet Pepper 0.25 3,749 937

Total 1.75 5,945

(Type-2)

1. 'Potato 0.2 2,417 483

“2. Llettuce 0.2 870 174
3. Water Melon 0.2 1,839 368
4, Squash ' 0.2 1,579 316
5. . Green Bean 0.2 1,881 376
6. Radish 0.2 1,189 238
7. . Carrot 0.2 1,153 231
‘8. Okra 0.2 1,865 373
9., Onion 0.2 2,161 432
0. Cauliflower 0.2 1,360 272

Total 2.0 3,263

(Type-3)

1.  Potato 0.2 2,417 483
2. Water Melon 0.2 1,839 368
3. Green Bean 0.2 1,881 376
4, Carrot 0.2 1,153 231
5 Onion 0.2 2,161 432

1.0 1,890
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Table G-3.14 Average Crop Coefficient (Kca)

May

Oct Nov Dee Jan Feb Mar Apr Jun CJul Awg  Sep
(A) Conjunctive Use Area
Plastic House (Type I) .
(1) Strawberry 0.86 0.86 0.86 0.86 0,86 0.86. 0,86 _
0.86 0.86 0,86 0,86 0.86_ 0.86  0.86 0,86 _ 0.86
5B 0.86 0.86 0.86 0.86 0.86 0.86 0,43 " (Kca) U043
(2) Celery 0.45 0,70 0,92 Q.99 0.92
{150 days) 0.45 0,70 0.92 0,99 0.92
(kca) 0.7570.58 0.81 0.96 0.96 0.46 - L
0,3 0.45 0.83 0,92 0.72 :
21 55 S 0.36_ 0.45_0.83_0.92 0.72
(Rca) 0.18 0.41 0,64 0,88 0,82  0.36
(4) Cucumber 0.85 0.74 0.32 g,g’g
0 d 0.63 0.85 0,74 o 0.

(120 days) 0,75 0.80 0.37 (Kea) TU.I6 0.48
(5) Tomato 0.50 0.83 1,08 0.88 '

(120 days) : 0.50 0:83 1.08 0.88

(Kea) .25 0.67 0.9 0.98 0.3%
{6) Spinach 0.63 0.88 ' 0.3:4 )

(90 days) 0.34 0.63 0.88 .

0.49 0.76 0.44 (Kea) 0,17
{7) Sweetmelon 0.39 0.59 0.87 0.88 0.67
(135 days) 0,39 0.59 0,87 0.88 0.67
(Kca) 0.20 0,49 0,73 0.88 0,78 0.3%
Open fieid (Type 1I)
(8) Potato . 0.47 0,85 1.06 0.86
(120 days) . 0,47 0.85 '1.06 0,86
(Rea) 0.94 0.66 0.96 0,96 0.43
(9) Onion 0.55 0.81 0,95 0.92 ©.88 0.73
{180 days) 0.55 0.8l 0,95 0.92 0.88 0.73.
(Kea) 0.28 0,68 0.88 0,94 0.90 0.81 0,39 _
(10) Caulifliower 0.92 0.32 0,79
(90 days) 0.79 0,92 C o 0.32
0.6 0.46 (Kca) 0,16 0.58
(11) Carrot 0.58 0.95 0.83 '
{90 days) 0.58 0,95 0.83
(Kca) - 0.29 0.77 0.89 0.6 .
(12) Okra 0.47 0.81 1,06 0,76 ,
0,47 0.81 1,06 0.76 ..
(Xca) 023 0.6 0,9 0.91 .0.38 -
(13) Squash 0.77 0.32 . 0.74
{90 days) 0.74_ 0.77 F 0,32
U.78 0,39 {Kca) 0.16 0,62
(14) Radish 0.57 0.73 0.84
0.47 0.73 0.84
{Kca) B . N .
15 b 0.37 0.63 0.88 -
(13) Pg5qa055" ' 037063 0.8
(Kca) 0,19 0.50 0.76 044
(16) Cherries Lo ’ L

& Apples 0,77 0.64 (Kca) 0,43 0,68 0,85 0,89 0.89 0.85 0,81
{17) Peaches .

& Pears 0.68 0,60 (Kca) 0.43 0.64 0.77 0.81 0,81 0.81 0.72
{18} Grapes 0.64 (Kca) 0.43 0.64 0.77 0.81 0.77
{19) Berseen 0.50 0.84 0.85 0.85 0.85 ©.85 0.85 .

) 0.50 0.84 0,85 0,85 0.85 0.85 0.85
“(Kea) 0,25 .67 0.85 0.85 0.85 0.85 0.83 0.43




Table G-3.15 Crop Irrigation Data Requirement

(Unit:

Dab ' ah-Hammam
Scheme Area

mn/one season )

Qatrana Scheme
Area

Cropping Pattern (Type-1)

Strawberry
Celery

‘Peppers

Cucumber
Tomato
Spinach
Sweetmelon

- _Cropping Pattern (Type-2)

*

-

OW e~ Lt Lo

—

-

L.

Lettuce
Potato
Onion
Cauliflower
Carrot
Okra
Watermelon
Squash
Radishes
Greenbeans

Cropping Pattern (Type-3)

i
2.
3‘
4
5

- Potato
Onion

Carrot
Watermelon
Greenbeans

- 517
220
523
281
524
178
457

260
580
661
369
202
803
642
363
213
389

580
662
202
643 .
298

G-109
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738
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344



1°0 % 60°0 sfe19Ay

01°0 LG L 0'1 STEIQ U In
: 70 01 UOTIRISIEM
6070 - L0 8 - 0°'t $3011e)
LO°D L0 o1 0'1 olelog
_ . (pTeII UA4(Q)
: ’ . T ROy SWSYDS BUBRIIER() °g
1°0 £ 8070 a8eraay
60°0 L0 8 0°1 SIeag
900 L0 TT 0'1 satddy
6070 L0 9 0°1  sadeaq
6070 L0 8 01 sayaesd
0i*0 L0 L 0°1 Sueaqusaxn
80°0 L0 6 0°1 saysTpey
60°0" L0 g 0°1 J011En
c€0°0 L0 71 0°1 IBMOTITINED
60°0 L0 8 0°1 uoTug;
ALY L0 01 0°T 038304
8070 L'0 6 0°T son339
S0'0 L°0 €1 0°1 03BWOY,
L0"0 L0 CI 01 SI3qunony
80°0 L0 6 0" 1 sxaddag
81°0 L0 7 0" 1 £1xsqmeiasg
(PTS13 UuRd(Q)/(SSSNOY 2T3ISBIJ)
e8Iy 9UBYIS WEeuWeH-Ue,dBq "V
J1 (307 XE)Z (871085 AmeoT) (w>/soywu) (w> /soyumn
7% MTOE = ¥1 R 33 Xep ATOW Sd015 /ey

(%0 2usweId9D PTOTL)

1USWSITNDaY I93BY SUTYIBIT QT ¢-H oTqer

G-110



Table G-3.17 Irrigation Water Requirement

for Each Cropping Pattern

UNIT CROP IRRIGATION WATER REGUIREMENT (HH/HONTH)

TYPE- 108,44 45,36 25.3b 20,47 51,07 B1.29 110.74 150,60 180,02 71,7
CTYPE-2 117.84 82,22 56.1B 29.% 79.32 92,91 171.05 273,53 175.88 B81.48

TYPE-3 :
BAAN. 0 0 3055 25.B3 9.4 €740 156.8 19212 83.97 3.6

QATRANA U ¢ 3033 25.83 102,03 99.75 10211 20448 79.3 3.4

MG GEP 167AL
30,73 8b.08 980,66
83.22 100.11 1301.6

0 0 685.19
0 @ 736,65

RREA / TYPE RATID 0cr NV DEC M FER HAR APR HAY  JUN UL AUE  BEP TOTAL

CONJUNETIVE
-RREA

TYPE-1 - 5 54,33 368 11.68 10,25 25.54 40.65 55.37 75.84 90.01

TYPE-2 L3 98,92 311 29.09 14,99 3766 4h.46 BO.33 134,77 BT.YA

WAL HE25 6579 4077 25,20 63.20 B7.10 140,30 212,81 17795
SURFACE NATER
IRRIGATION ARER

TYPE-3
HARKAN 10,00 0.00 39.55 25.83 93,44 07.58 15880 192,12 83,97

DATRANA 1 0,00 0.00 39.55 25.83 102.03 99.75 202.11 204.48 79.50

S b o ot 3 8 P 8 T b o R ok Ad e e T e R

G-111

3585 1512 403 490,33

40,74 3151 30.04 450,82

75,59 44,73 93,09 114L.2

L6 .00 0.00 sBE.1Y

.60 000 0.00 736.43



Table G-3.18 Present Irrigation Water Use

UNIT CROP IRRIGAfIGN WATER REULIREMENT (HM/HONTR)

(PRESENT LANDITIONS)

CROP-TYPE GCT. NOV  DEEC  JAN  FEB

KAR  APR  HAY JUN QUL AUG

TYPE-{ 94,08 35.62 438 0 0

TYPE-2 50,45 22,67 2.23 .00 0.00

47,90 103,87 199,69 269,92 195.77 62,4

5P TOTAL .
54,46 7577
2.7 10077

___________________

CONJUNCTIVE
ARER

TYFE-1 316,22 1048 L3700

TYRE-2 JJO%.32 1587 LB 0.00

FER  MAR  APR  KAY  JUN. L

AU SEP TOTAL

0.00 73,16 22.89 47,72 63,79 18.bb

11.89 15,34 232,713

0.00  33.53 72.71 139.78 (BB.Y3 137.04 43.73 36,93 705.40

0.00 56.5% %5.60

187.50 252,74 155.49 55.41 53.?7 938.13

-
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Table G-5.4

Unit Construction Cost

{30

DESCRIPTION

WIT O ORC LG TOTAL

1, EARTH ORKS
1.1 EXCAVATION
1.2, ENBANKNENT

1L3.BACKFILL
1.4, SANDFILL

2.STONE WORKS
2.1.BRAVEL HETAL
- 2,2.RIPRAP

2,3, 8T0NE NASDNRY

3.LONCRETE NORKS
3. 1. CONCRETE
3.2.R.L.PIPE
21000
2500
250
3300
2150

. LNETAL NORKS

A.1.SLIDE BATE
' @500
4.7.SCREEN
4,3.1-BEAM

" 4,4, REIN.BAR

© 5.DTHERS

5.1, VINYLE SHEET.

5.2, PURP ROUSE

5.3, PUKP

5,4,DISTRIBUTION
LINE

5.5, TRANSFORNER

5. 4. AIR/TURNDUT

VALVES

. S5,7.FARN DEVELOP.

5,8.5AND FILTER

30 LIT/SEC

6.0/

LU 0.46 0.34 1.00
Cun .83 0.28 .

LU .83 0.28 110
CUH 1.83 1.17 3.00

£un L7 2,00 570
cun 9.54 S.14  14.48
1], B -1 3.00 1.50

CUN 3430 B.08 4240

LiN,8 37,60 12,55 520
LILE - %.%0 L 3
LIN.N .40 2,80  1L.20
LINY 4.50 L5 .00
LIR.N 2,70 .90 360

SET  307.06 93,00 400,00
TN 31451 39,87  I5N.40
10N 338,58 4160 378,18
T08 344,53 3B.87 35540

S04 £.60 0.40 2,00
S04 240.00  Be.00  320.00
SET 8000.00 2000.00 16000.00

LIN.EX 8000,60 2000.00 10000.00
SET 1520.00  380.00 1900.00

BET 967,50 107.50 1075.00
WA BBb.16  293.84 11B80.00

SET 10975.70 2124.30 1370000

CuK 4.2 .U 8.63

s a2 e mr-

an
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Table G-5.6

CONSTRUCTIGN. COST

1 DIRECT'EGHSIRUCTEBR'CBET

F.C. 30 4044000
DAN COST
‘IRR CO8T -
L.L. 3 2730200
© - PAM COST
IRk £03T
SUBTOTAL 4774206
2 PHYSICAL COMTINBENCY
F.L. 3D 404400
DAK TOST
IRR £RST
3B 23020
DAK COST
‘JRR £08T
SUBTOTAL  &7RAR0

L.L.

3 E/5 LABDMIRISTRATION COST

FL. b
LL,
* BUBTOTAL

4120
T8N0
1016139

TOTAL
5125820

3341930
B467750

£ 1
L.L. P
SURTOTAL

PRICE CONTINBENCY
F.C 30

L.C.-0b
SUBTOTAL

- 508180
1020250
 CONSTRUCTION Cost

F.Lo 30

LL 3D
T07AL

$634000
3854000
94BB0GO

AN .

DISBURSEHENT SCHEDULE

Construction Cost and Disbursement Schedule (1)

{DAB*AH ~ HAMNAH & DATRANA  ARER)

FALENDER YEAR i I T T | LI S ! F
EHEHEER!HB'SERVICE ——————————————————
FEASIBILITY ST e
PROGEESSIRG HHBHIHE
DETAIL DESIGH .t
CONSRYUCTHOMN
DAR RSN RIG0LEE fe2SYst
IRRIGATION $100%0¢
INFLATION RATIO
FORELSN PORTION  1.031) 1.044  §.058 1072 1.10v 1,148 1,188
LOCAL FROTIOH 1,03 1,04 1.091 1125 1,159 8L 1.23
3I5EA oo 838880 3477720 B3BAD
£8B560--mmrm e men e £B9540
2530000 e memen 532500 1265000 432500
200200---mmmmmme e 200200
J3554hmmm e mamnninas 8388 167777 BIsEb
£885h=m-mmmmmm e m e 68854
25300 --- - mem e B350 128500 HAIS0
e 20020
................. 203226 135484 1354B4 f354B4 4742
.............. 38T /T YT 101B13 aTHM2 J38TH
................. 203224 0 135484 1BISR4E 1980976 9904BB
............... — 3 /Y LITA2 1017583 1ATOM2 729428
................ 8340 ¢ 7870 §30927  2BZET  14BBIT
e a—— 1018 0 H177 128477 232492 141835
38 2070 14047 259403  A4BMY 288557
.................. 209534 0 143354 1946573 M9T2IF 1131305
................... 34089 35941 73919 114400 (6D173E  B71434
244425 35941 207273 3092637 3BEROST 2008761

G-119



Table G-5.7 Construction cost and Disbursement Schedule (2)

CORSTRUCTION CO5T

1 DIRECT CONSTRUCYIDN COST

F.C. 30 3740000
BN COST
IRR COSY
3D 2545000
DA COST
kR LOSY
SUBTOTAL 6385000

L.L,

2 PHYSICAL CONTINGERCY

F.C JD 374000
AN L0537
IRR 0OST
3D 284500
BBH COST
IRR COST
SUBTOIAL 636500

L.L.

3 £/5 LADDMINISTRATION COST

538500
319250
957750

F.£. D
Li, »
SUBTOTAL

ToTaL
f.L

LL
SUBTOTAL

47152500
1228750
7581250

PRICE CONTINGENCY
F.€. 3D

L.t o
SUBYOTAL

308300
2250
1020750

 CONSTRUCTICN COST

5261000
3741000
5002000

F.i 0
S A
ToTAL

DISBURSENENT SCHEDULE (DABAH = HANMIAN }
LALENDER VQAﬂ i . . 1 2 -1 ¢ 4 8 3 b 1
ENGNEERING SERVICE
FERSIRILITY ST, ti3¢
. PROCESSING R HTHIR
DETALL DESIGN i
CONSRTUETION . .
My $425008 $E50L18  HEISIHE
TRRIGATION oo
IKFLATION RATIO _ _ . L
FOREIBN PORTION 1,031  LOd4  1.058  £.072  L107 LI4B 1,188
LOCAL PROTION LOT  LOS LOW T 126 LIS L% LS
3355440 mn e BIEBLO 1677720  B6BED
SBAG40 e mmem e 384540
P — - SI2500 1263000 437500
14500D-n=mrrereannnnnnen 15000
3355 mmn s 83886 147772 B38GG
3845k -=r—mmmeenes - 3845
253000 —-mmmmemem e £3230 126500 43250
11500---=nwnem e smenen BT R
wmvmmememssunennes {91550 127700 127700 12700 650
-------------- 3925 395 M0 95775 &R0 3M9IS
---------------- 191550 O TTI00 ATIMED 1973192 9BENE
----------------- 3925 3925 4 918025 UASNIT0 727673
e 7.1 0 TBIB 112265 227598 IBASS
mememeeeeene W] 07 SSE9 119231 238522 1ASSE3
72 N0 13837 I35 ABMZD 300029
------------------ 197834 0 LI 15832 200190 1184112
------------------ 3912 33032 A9639 1037254 1493872 - BI3188
------------------ 20746 33932 205377 2422993 DAGAsE2
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Table G-5.8"

CONSTRUCTION COST

} DIRECT CONSTRUCTION COST
F.Co D . 304000

DAN 057

IR COST

3 BS200

DAN COST

IRR coST

. SUBTOTAL  3B9200

L.L

7 FHYSICAL CONTINGENCY
F.Co 3D 30400
AN COST
1RR CST
3D

L
. DAM cosT

IRR COST

- SUBTOTAL, 38920

3 E/5 GADBRINISTRATION 05T

8320

30920

DISOUASEMENRT SCHEDULE

Construction Cost and Disbursement Schedule (3)

{OATRANR ARER)

4 HE b EO
11100748
1072 1,109 .18 1.188
1126 L1589 194 LA

F.C. 0D 3092
CLEOW 1948
SURTOTAL 56380
TOTAL
LD RN
GO 3 138
CSUBTOTAL 488500
FRICE CONTINGEHCY
R A0 26900
CLE 3D HA100
SURTOTAL 41000
CONSTRUCT10N COST
F.Co3D 400220
L. J0 127280
TOTAL 527500

HES
ENGNEERTNG SERVICE
FEASIBILITY- ST, $i4t
PROCESSING ' EEEITEERRTTY:
. DETALL DESIGH jit
CONSRTUCTION
IRRIGATION
INFLATION RATID
FOREIGH PORTICN 1,434 i.Oﬁd. 1,058
LOCAL PROTION 1.03 1.0t 1.09]
L et T
34000- ===
0 __________________
B5200--m e
-(} __________________
3040w ee
B e
B
------------------ 11478 7784
------------------- 1996 1946 3892
------------------ 11675 O 1
------------------ 1944 1944 3892
__________________ 342 a 452
------------------ - 58 11y 155
__________________ 12038 0 8236
.................. 2004 2045 1247
__________________ 14043 2065 103

¢ 0 0
304000
0 0 o
85200
o 0 ¢
10460
9 0 0
8520
RE TR 3R
38 WY 19
uage  77BE 3892
99538 3BT 1948
Upb0 BT 5N
12567 620 378
EBH BBIZ A9
Ny oSz 1
178971 1345 6193



Table G-5.9 0O & M Cost

(I} Dab'ah-Hammam Scheme Area

1. Running cost for the Scheme Office

1,1 Labour cost ... 42 personnels (504'M/M) ' JP120,000
1.2 Consumable and expenditﬁfe cost of the office  JD36,000
1.3 Fuel cost and other maintenanée cost :

for vehicle JDZ,OOO
1.4 Maintenance cost for building | ‘ -"Jnl;500

Sub Total L ’ JD159,600.
2, Running cost for pump stations |

2,1 Electric cost for pumps . JD1,120

2.2 Maintenance cost for pump stations ' ; Jﬁ490

Sub Total o ! Jn1,610

3. Maintenance costs for dam and irrigation facilities

3.1 Dam JD58,900

3,2 Irrigation _ . - 'JD4,600
Sub Total - . .JD63,500
Total ~ ID224,710

Say JD225,000
(11} CQatrana Scheme Area '

1. Running cost for pump stations

1.1 FElectric .cost for pumps o , JD??O

1,2 Maintenance cost for pump station ) o . JD340

Sub Total JD1,110

2. Maintenance cost for dam & irrigation facilities - JD5,400
Total JD6,510 | .

Say - JD6,500
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1 Amman Governorate 7 . Rarak Governorate

11A  Amman Sub District 7tA  Karak Sub District

{1{B Na’ocor Nahig . 7T1C  Al-Qasr Sub.District:

11C  Sahad Nahig 71D Mazar Janoubiya Sub District
11D Mowaggqar Nahia 8  Ma’an Governorate . .
11E  Jiza Nahia . 81A  Shaubak Sub District

12B  AzZrag Nahia’
13A  Madaba District
138 Diebanh Nahia

Fig. G-2.2 — : e
' __— . va THE HASHEMITE KINGDOM OF JORDAN
Administrative Units HYDROGEOLOGICAL. AND WATER USE
- STUDY OF THE MUJIB WATERSHED
JAPAN INTERNATIONAL COOPERATION AGENGY .
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Amman

Area

| Plastic housés . | .

Fruit 17.6'%

o I _ _
Spring/ Summer Vegetable 1% Autumm/Winter Vegetable 0.5%

B Y R
1. T i ——— - I =
Irrigation farms ' ' / A 9
e | 3 Spring/Summer Vegetable 8 % Ve\*gé?ég;'ézé’
Other Field Crop 5% 4
- Barley 25 %
Rainfed farms | /
- Wheat 389 %
Oct. | Nov. | Dec | Jan. | Feb. | Mar.[ Apr. [May | Jun [ Jul. | Aug.|Sep.

Present Croppmg Pattern (1/2)

Karak Ared
Plastic: Fruzit T 2% .
',‘°‘*?-*‘ek | . _ Spring/Summer Vegetatables 0.1% _C‘;;”e"t‘g“bfe"ji‘ﬂjfr
e e — — = n
;mgghon L / Other Field Crop 4.7% .-~ 'Spring/Summer Vegetable 05%
Barley 31.4 %
Rainfed farms _ | / | l
| Wheat 51.3 %
Oct.| Nov.|Dec.] Jon.| Feb | Mar | Apr.| May | Jan | Jul. | Aug.| Sep.
"THE HASHEMITE KINGDOM OF JORDAN
Fl g G 2 3 HYDROGEOLOGICAL AND WATER USE

STUDY OF THE MUJIB WATERSHED

JAPAN INTERNATIONAL COOPERATION AGENCY
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Amman Areq
(I} Rainfed farms

i ] | ]/(ﬁ\ars(‘?@?]

Barley (250 %)

Wheat (38.5%)

NIDJJ[FIMJA[M[J J|A]|S|{O

(I) Ir'rigated vegetable farms

Others (2.3%)

GGeh 07 %)
- L~ Cucumber(16%)

Tomato {(20%)

Others12%),
Tomato 7/
{1.4%)

 — v.
/ Melon (1.4 %) /

Karak Area

Barley (31.4 %)

wheat (51.3%)

RTB[OF A SIS TATS 18]

T : | fotrersio2%)/

B : Melon (O. !9)

- Tomato

- (0.9%) |

“ Others (0.13%) , -

| /Cucumber (0.04%

NID|[J|FIM[AIM[I[J]|A ]S olN D

: N-. :D\QEFIMJE\TM]J].J}A s[o]NID

(1) Plastic house farms

i 1(007"/)”' [ ' \01%) _~ others 7]
(012°/:) Cucumber Y e (0.0 ’o)i T '-e;réf:.' _
: Tomato - _ |
(0.34 %) Tomato
- “others6% ] | | | |} |
[ Eqgplant (0.12%) {0.12%)
| Squash {0.15%; | Y
V(ﬂcumber(o.%y, Ny S
i i ' thers(005°/o) /
Tomato (0.35
) /ﬁ)ma?o(OO?a%) ;
NIDJu[FiM]AaIMIJ{J [Als[oIN[D[J] [NIO]Y F!MLA[MIJIJ A[S{O|N|D

Fig. G-2.4

Present Cropping Pattern (2/2)

THE HASHEMITE KINGDOM OF JORDAN
HYDROGEOL OGICAL. AND WATER USE

_STUDY OF THE. MUJIB WATERSHED
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LEGEND .

——r—t D2KI0 Boundary
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e Rail Road

River , Wadi
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Fig. G-2.6
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(_Plastic house )

“TYPE -1
1 _Sh'owberry 25 % /
Cucumber l :

25 % | Tomato 25 %

Spinachi

25 % . Sweet melon 25 %

.Ce_lerj_ ' 2.5 % Sweet pepper25%
Oct'| Nov.[ Dec.l Jun.l Feb.l Mor.| Apr.l May] Jun.| Jul. ] Aug.] Sep
TYPE =2 (Open field) Year ~round Irrigation

Potato 20 %

Lettuce 20% _

‘| Squash -
120% / |- : Water melon 20% /
Radish 20% /" | ' Green bea'nzo% /
. /B;Wrot 20% / Okra 20 % /
Onion 20 % Cauliflower
) . 20 0/0

oct. | Nov.| Dec.] Jan.| Feb.] Mar] Apr. | May | Jun | Jul.| Augl| Sep.

.TYPE -—3"-(_(_)Tpen fieid) winter Season lrrigafion

Potato 20 %

Water melon 20 %/
_ Green bean
| 20%

‘carrot 20 % /

20 %

Onion
Oct. | Nov. | Dec. | Jon.l Feb. | Mar. |Apr. 'Mdy Jun | Jul. | Aug.] Sep.
Fl g. G- 3. 1

s t ~“"THE HASHEMITE KINGDOM OF JORDAN
PfOpG ed GroDD i ng PGT ern HYDROGEOLOGICAL AND WATER USE
STUDY OF THE MUJIB WATERSHED
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a-129




Screening of

Irrigotio_n Areas

i o
I Topogiophiogi Condmon
Gro\nty lmgohon Method

S T

Sereenged Ared - .l Screening of
(13,900 ha) . _ | _Dam _Sites
i1
-
1

(1) Possibility of wafer use including
_ ovollable wuter omount

: - @ Geologlcal condmon of proposed
¢ 6_ sites _ dom snes N

~ (Hamam- - ' C
Wala @ Examination: of water atiocation for
Qatrana (Existing) Mal water supply and recharge

\ A Nukhella " for ground water
Soils and iand Khabfa :
classification s Sultom (Exlshng)

. 3 gites
Hommam = .
{Ootrono (Existing )
Sultani (Existing}
v.

water Quaolity

2 sifes

ammam :
Qatrana (Existing)

Irrigation Water Requirement
_ ¥ ,

y

Dam Reservoir Operation

©
2 sifes : _
Jqumom_ 175 ha  Conjunctive Use Areg
|Qotrqno 75 ha
{Existing )
Fig. G-3.2 L : Lo
1 - THE HASHEM!TE KENGDOM OF JORDAN o
Flow Chart Of Soreening of _ HYDROGEOLOGICAL AND WATER USE
Irrigation Ared STUDY OF THE MUJIB WATERSHED
. : JAPAN INTEANATIONAL COOPERATION AGENCY - |
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(A)_ Dab’ah - Hammam Scheme Ared

Potential Evapo

transpiration

o ped
L :‘T"—'O'—‘ﬂ
¥ F
_...4@.._. x
o )
WGdi_'Wﬂlu
‘Madaba \
Na'our N\ —8 *
IR AN RN IR SRS N SUNSI S N
Jiza o T o mm /day
e T
) &
;....-._] A
: -
o O
3
. . ..'_.§._.
e B I} e
LS
1{ . Oct, | Nov. | Dec.{Jan,;| Feb.| Mar.} Apf. | May | Jun [ Jul. | Aug.|Sep. 7aey
{ETofordesign {| 50 | 40120 (20 {25 135 | 55| 75190[95.190 |75
(8) Qatftrana Scheme Areg
a X
-
R ] &
o | 8 _
b= oy =
X S
rommns ) —) ‘
X 4
: S o
" Hassan- ©
B_gbbah-' ] b b L b — 1 — | ——1—5mm/day
Jizg %
Qatrana . KD
: ' Fo@ |
X x —&-—
_ A
a |8 X
e @) e (e
X £
L _ O mm/day
: 1 Oct. | Nov. | Dec. Jan. | Feb. | Mar. | Apr. | May | Jun {Jul. | Aug. |Sep
FTo for design’] 5.0 25 120 |20 ] 3040 |70 gol|l 85|95 {80 {70
Fig. G- 3.5
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Dab'ah -~ Hammam Scheme ‘Area

(mm/day)
LEGEND-
a Na’our _
o Madaba a_ %_’_
o Wadi Wala ﬁ . 3
» Jiza _ o
-——— == ‘ég, 8 5.0
-0 g
# N
Gy oF
| ofy | B |
. S ST 1 i 100
Cct. i Nov. | Dec. | Jan.j Feb. | Mar. | Apr. | May |-Jun: | Jul: | Aug | Sep
ETo for design 35120110110 {15125 |35 ][50 165(6.5!60 {50
Estimated ETo for Plastic Houses
[Moditied Penman Method) | |
_ o _(mm /day})
Station oct.|Nov. {Dec. [Jen.|{ Feb. | Mar.] Apr.|May jJun jJul | Aug.|Sep | - -
(D Na’our 34l 18] k1) 18] 241354863 |64158|48]
(2)Madaba 361 1.9 1LV 12} 15| 24{34/47|63|65]60[59
(3)Wadi Wala 38| 22| 13]14| 18|27 |41]52]67 676253
(@ Al Jiza 33180 1] 17253649 61 162(57 45|

(A) nﬁ'\dopted ETo 'for Design

(1}Dabah-Hamman

Fig. G- 3.6
Estimated ETo for Plastic
Houses Farms

Scheme Area | 3.5 ] 2.0] 19119 15]25] 35 | 52 Te5]65 ] 60 ]5.9 ,:

STU

HYDROGEOLOGICAL AND WATER USE . .

THE HASHEMITE KINGDOM OF JORDAN

JAPAN INTERNATIONAL COOPERATION AGENGY

DY OF THE MUJIB WATERSHED
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SUPPLEMENT A-1

conditions of Soil Pit Sides (1/2)

Area Pit Wo. S0il Symhol Soil Texture Topography
Haman 1 ¢l loamy flat
T-2 cf loamy flat
20 cf( frag./loamy undulating
21 cf loamy flat
22 Cf/ frag./loamy undulating
23 cf loamy flat
27 CEf frag. /loamy undulating
56 cf Loamy flat
Jiza 1 H 4 loamy flat
2 cl loamy flat
54 cf loany flat
55 cf loamy flat
57 cf loamy flat
Zainab 4 cf loamy flat
5 cf frag./lithic steep
6 cfl frag./loamy undulating
Rumeil & Wala 7 CE{ frag. /loamy undulating
8 Cxf loamy. flat
59 TF{ loamy flat
Madaba 9 Ccxf loamy flat
Halq T-6 ef Loamy flar
58 cf loamy flat
Shabik 3 cEf frag./loamy undulating
50 CEf frag./loamy undulating
Dab'a 25 ¢l loamy undulating
26 cf loamy undulating
28 c{ loamy undulating
29 cff frag./loamy undulating
30 CE( frag. /loamy undulating
31 cE( frag./loamy undulating
Siwaqa 32 TOf fragmental steep
33 Cff frag./loamy undulating
34 CEf frag, /loamy undulating
35 cl loamy flat
36 o4 Joamy flat
T-4 Pff frag./loamy flat
37 cff frag. /loamy undulating
38 cff frag. /loamy undulating
39 Ccff frag./loamy undulating
40 cf loamy flat

G~138

(to be continued)



SUPPLEMENT A~1

Conditions of Seil Pit Sides (2/2)

Area : Pit No. Soil Symbol Soil Texture Topography
Qatrana . T-3 cEf frag. /loamy undulating
41 crf frag./loamy flat
42 CEf frag. /loamy flat
52 CEL frag./loamy flat
53 - Pif frag. /loamy flat
10 cf fragmental hilly
11 - TOf fragnental steep
Sultani “T-5 . PE{ frag./loamy . flat
19 TOf fragmental steep
44 CEf frag./loamy flat
45 _ ctf . frag. floamy | flat
46 Pf fragmental hilly
47 cf loamy flat
Dabba & Kabra i2 Cf frag./lithic hilly
' ' .13 cf frag./lithic hilly
14 S CEf frac./loany
15 ct loarmy flat
Adir 16 Cxf loamy flat
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Chemical Properties of Soils

SUPPLEMENT A-3

G-141

- EC Alkaline Cation
_ rH saturated earth Exchangeable Cation me/100gr exchange
_ Sample 1:1 extract carbonate capaclty
Location Mo. Horizon exFract m.oho/em me/100pr  Ca . X ¥a oy 1008
Jiza 55 1 8.00 0.51 772.0 34.93 7.24 1.08 0.83 21,48
2 8.20 0.60 741.6 36.18 8.63 0.62 1,38 26,55
Jiza 1 1 0.29
(.53
Hamman -1 1 8.25 0.45 654.0  29.44 6,00 1.03 1.13 21.32
: _2 8§.20 - 2.17 504.0 32.44 9.62 1.56 2.09 23.00
3 8.00 5.70 794.6 35,18 12,09 0.77 8.74 26,35
Hammarn T2 1 8.15 0.62 567.0 . 30,94 6.99 2.36 1.13 16.63
g 8.20 1.3? 572.0 29.44 . 9,87 1.21 1.91 19.33
1.
‘Hammar: 22 1 0.19
Hamman 23 1 1.20
2 4,30
S$iwaqa T4 1 8.01 0.34 489.7 37.18 8.80 2.46 1.i3 20.55
.2 8.35 0.91 765.7 25.45 7.65 1.13 2.09 14,40
3 2.90
Qatrana T-3 1 8,20 0.54 736.7 29{69 5.43 2.87 1.61 17.31
2 8.18 0.66 - 765.6 30.68 5.10 3.18 0.91 15.69
"3 8.70 0.51 751.0 27.94 6.41 2.28 1.70 15.11
Gatrana 41-A i 7.75 7.50 809.2 33.18 10.12 0.97 5.61 18.72
2 8.10 0.59 862.0 29.69 8.39 0.33 1.27 18.68
3 8,05 1.40 1,046.6 25.05 6.33 0.13 1.23 14.68
Qatrana 41-B 1 0.38
Qatrana 52 1 3.00
2 1.65
Qatrana - 53 1 1.90
. : .2 6.30
-Suitani -5 . 1 7.75 20.10 867.0 41.67 9.54 0.67 12,26 17.42
) 2 7.75 19.10 954.3 34,43 9.05 0.28 13.56 24,08
Sultani 44 - 1 9,20
2 1.85
‘Sultani = 47 1 2.00
Shabik =6 1 7.95 0.48 722.0 32.68 4,85 1.59 0.65 17.82
o 2 7.95 .53 731.6 35.93 6.25 0.80 (.83 20.46
Madaba 9 1 7.75 0.21 567.0 38.92 6.50 1.08 0.53 27.29
Libb 8 1 0.21
: -(nga) 2 0.26
Dab'a 26 1 3.30
2 6.20
Dabba 14 1 3.50
Dam
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Siwagaa Ndam

3475

(Siwaga

Sotls and Land Classification Maps
(3/5)

Area)

} Siwage Dam

0 1

-

SCALE
0 10 2080
[ = |

"KEY MAP

TOt
TF?
Pt
Pfe
cf
12
ce
Coxe

X 15

Soil classification

1 tand classification
I~Vi Class I~ Clags VI

 LEGEND

Torriorthent fragmental
Torrifluvent loamy
Palecrthid fragmental
Paleorthid fragmental /-
foamy

Typic calciarthid fragmental/
lithic _ '
Typic calciorthid fragmental/
formy . - '
Typic calciorthid loomy
Xerrolic calciorthid loamy

Augar pit sife -

% T2 . Test pit site
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"Soil classitication . '
Tof Torriorthent fragméntal
TF? Torrifiuvent  loamy
Pf  Paleorthid fragmental
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loamy. . ' 216 xT3
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Cf  Typic calciorthid fragmental/ |- \
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Cx¢  Xerrolic calciorthid loamy
Lcmd classification
- I~VT - Class 1~ Class VI
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LEGEND
Soil classification
TOf Torriorthént_ fragmental
TFe¢ Torrifluvent loamy
Pt  Paleorthid fragmental
Pf¢ Paleorthid fragmental /loamy
Cf Typic calclorthid tragmental/ lithic

Ct¢  Typic calciorthid fragmentfal /{oamy
C# Typic colciorthid loamy '
Cxe Xerrolic galciorthid loamy

Land ctassification
1~V Class 1 ~ Class VI
x 15 Augar pif site
X T2 Test pit site

Desert Hi%hway_

To Amman

Soils and Land Classification Maps
(578)
( sultani Area)

(6/S) & -V LNIWIWddnNS

THE HASHEMITE KINGDOM OF @QDAN- '
HYDROGEOL OGICAL AND WATER USE -
STUDY OF THE. MUJIB WATERSHED

JAPAN INTERNATIONAL COOPERATICH AGENGY

G~-146



NT B-1

4
v

SUPPLEME

[ 00" 8072 AR N T4 ST i S 0 3 S LA 0670 oG 000 0370 Dl

872 0% Z9'8 BskT 0L 0Z°ee  £9°I8 LCTE 00D md 0078 8070 00Y% ST GER
o ot o3 NOLLYHYA3EG ONYT
oth ITU8 SRS 09°RLT 0266 L9TAE wL°T 990 00%0 007p  eevy 00D | 0
£ 8o 01 00T B €19 (LYY T3NS
sgro g8ty 8RO ¢80 10 81O 7 g
$HddH
55 80°0 oBtp 00D o0'D o 00%0  00'0 Wty 80'0T el BER 08 e
s T L R N R AU I WA N+ 40 LR YA AR {6 - GELWCE I
09 B3 NOLEEAUII ONYT
oo et 0Tn 80T) 00°D AT BN TAT AR 5 A - M 4 a3
VLTIVt S Y SR " C NN 10 S ¢ (1IN Q3N T
%0 90 A0 180 . 83 5270 T z
T
TARNE stz e0t0 B0 BBtD  ESCE 66°TZ  S9Y9T S0's M99 I9F el IR
3 5276 00%B GOCh 00°C  S9UEE 08706 B9V I1RD 999D WWC . 09Nis TEe BT TIHAT 40K]
09 B34 HOTLHYY DY
sZ7ze 000 00b 00D £0'%S 08706 SRR ZIU9T 9990 899D OIS IEUES m
95°4 [ T S Bl S S U S VI S (L) YFHY 03LNE
£ S’ o9ety 980 9870 980 9RD 980 %80 o v 7
: | 0 A
D0°931  p3'T07 00'RAE  O00'SSE 007S0T C 0°4L  BOTI¢  087IT 007IE 00709 9E°ET | S
§ | S35M0H J115474
(5345 380 JATLONNENGD
4 ey M N AW M M 83 WT 030 AON 00 MITIGAD O Ndesvd NI

CHANDH/RAS _ 1-2447  [HEMIHINB3H W3LYM NOLLYOTHAI

G-147



[ e
s
g

44

7]

£y

HEA

se 00 BT LI ovee 91AT &¥Ts 09T 00%e 00%0 0070 0079
o 000 OB G0UST GrIST S99l BeTAC  OZ9 opo 0oce doty o mem g CEEW 40
09 : 33 NDLLYSSITN N
60°0 000 95'B  G0UEST 0PUET S99 BeTAS OZy  B0%0 . 00%0 00 00°0 m
g0 g8tg 00T 00T 0071 0570 (LY QAN
0 B0 B80S0 eet0 0270 o
o NOTBRLIIRS
GI°BT o0 00°0  00%0 0070 o0 00T 00D 00ty BT B¥TIT o B2
so7e M0 00D 00 00 oD 000 G0 00 R R R IR A O BIATHML 40
09 "B NODLYNESTHS ONYT
s o owg %0 000 ov0  00'0 0070 000 89 0%Ep LT'ES m
68" . 666 00T 00 (LY GINETS
L3 R & I g 3
HONT S
G0 000 BYTT BLLY  OIUE BT ZvMT o0y 000 0t0 000 00 _
0’0 0% SR AL OB'BT BTTOL 93 0M0 b0 00 00 000 S BT A0
08 B3 NOTiBHB43ES DN
800 00°0  £S°bk  OT°Tel O08°GKS SEOL  &9%e 00°0  00%C . 00%0 D070 0070 Ry
ogte 0071 06T 00%T  08° Y3 DAENY
'y Be'D B0 190 820 2
A14HGL
G081 LB 00 000 0% 00%D  00°0  00%D  00T0  EETT 00°ZF L0
00'zi  getEL 00°0 60D 00%0  §0'h  00%0  00°0 ¢ 0970 #i°S 00°BY 6208 5L “BIHYT 4040
o9 53 NOLLYHRES NG
Go7: S8R 80°6.  00°D  00°0  00'D . 00°D 0070 00°0  eL’E 00vBy  aZ708 m
00'1 080 080 00°T 0071 3 QRENE
80 910 £ 080 B0 o}

¥3gEnan

G-148



G-149

£ 1 2 - ¢ oz 11T v (AT
186 50°98 - £IU08  OL°TL Z0°CR1 BATIED LUO0TT AINER . A0TE ._&.ﬁ_ 9e'ET 9IUEE FUBRL - (NOW/HK) .g_mm_.mﬁ,.mm% WL
| gre ANt
95z £8°89  £°07  LRUPE Z£UMET ROC9ID RECPE 6R°EY L0°AD. 978D [BULD Q070R ZUTEE _.x_;ms,?_a__ﬂm..%_.na
Bt gy RCANNE-L A VA %.:_‘._Q.m__ 19 .__;hm_ 5% ._. 7 0T TEE 018 | _y.ﬁm mzm_mgﬂ

19 o B LS ST DRI RS LS TISL TIWD B0 0 LR BT AT 40N2 LD



SUPPLEMENT B-2

TAY)

)

31

&5

{1514

B0 L 00% - 00%0  66%  [FUS MR OIS W Wm0 00
00°0 - G0'C 000 Sh'ey  SOUEBT OSUBRT A6TTOD 99719 91'Zy 898 00°0 . M0% T 534" H4T 4080
G0%6 00°0 000 00°0 . 007D 000 | 00%0 0670 00" 0070 00'0- 0070 TIANEEE IATE03443
o 09 B3 NDLLYHYAIN N7
06°0 0070 00°0  Sh°kb  SSURET 0GB as'TOT 09719 91Ty E9R 006 000 m
pet 00°T . 00°F B0CT 08T 00°1 080 {11434 (AN
1870 GE0 06'0 k60 680 BY0. €070 M g
| . S NOING
60°0  00°0  00°0 TSI §9°kb  B9TS ZetRD - BED 000 00°0 000 000
0% 0°0 000 GO'BS  0ZSIZ GRBST I9IL 00U 0% 00%0 000 00%0 T B E R
B0 000 00D 00 60°0 00D 00°0  00°0  00°0 000 00%0 0070 TIINIVE FATLO3H43
09 "534 NOTIHHYREd ONHT
006 00°0  00%0  S0°8G  0Z°SZZ Oyl T9IL  o0¢'E 0070 000 000 00°0 1
950 007F  00°T 00T 0570 (LYY TIINYT
S0 %0 %0 990 $2°0 o 4
_ D104
gBGT 00%0 00 000 00'0  00°D  00°0 000 000 ST WET . eI'D
16l 00°0  00°0  00%0  80%D  00°0 0070 0%B 0070 49'ST 0TI WS T ETR
0070 00'0 80 00%0  00'd  00°0  ©00°%  00°0  00%0 00D 800 00°0 TIGANEGH IA1E03433
69 _ ‘334 NOLEUNHAT4d ONGT
ST 00%0 0070 60°0  00%C  00°0  60°0  09'®  00°D  ¢¥'ET OTTE 58" i
05°0 08'0 001 00 Y QAN
AR yee 9 B M i
EIIES!
| 0D 00'% 000 000 00" THINIEY 341403443
00'SZZ  00THLZ  DS'WET  OD°DLT  OS°ISZ  00°S9T  OR'EOT  00%GL  00°Z9  00'I%  BOTOZT  00°GE! _ (@143
01314 N34
HE 380 IATLNANED)
g8 S M0 AT AWK Hav W g3 NT 330 ADN 130 NRIIDdDMd NH3LL54 SHIddOND
CHENON/ ! 7-2d4L INZHIHINGRY HILOH NOTLUGTNAT

G-150



81

£y

151

paEc]

oF

A

G0%0  00°C 087 98U Ze%0F  e0'¥T  §9°0F  O0pUTL 00%0  00%0 0070 00
000 000 Z8Ti BIUWT 09W0Z  SHUGZT LIUSE 00°(9 000 80t0obe 000 ‘B3 HAT SO0
20 0070 0070 000 00%) 0070 00%0  00°) 000 00%0  09%0 0D TWANIYY 301103443
_ 09 ‘B3 NOTLYHYSIHd O
p0'0 00°0  Z8°70 SIUWBY  O9W0T GYU0TT LI'SE 09 00%0 00°D 0% 00%D 13
A RCTR:: 3 T S R S 0 ALEL L EIL R
o 8L BRSO b0 0270 2
| NO ML
p0') 0BT 68°IC 94708 9462 OBTST 00°0 o070 000 00%0 D070 DO
00 10 00EST 08USRC 0B°RYT S6BL 0070 000 000 00’0 000 0 ‘B34 ADHD
07 00%0 000 00%0  00%0 000 000 00°C  00°0  00%® 0070 DOV TIH4MIVY 301103443
09 834 NOLIYHYITYd ONYT
00'0  10°SS  00°B9  0R°IST . OG'EWT  BA'ET 0070 00°0 0070 0070 00°0  00%D 0
570 00T 00T 00T 0870 (LIYIN Q3N
OB L3 S U I AR At 0
HHAG
00°0 00 00%0  Be<d  00'0 0070 987k 92 sste . o@Er o 000 OO0
00°0 00%0 000 00°0  00°0  00°0 LT 0STI9 bLiLb 6e'E9 0070 D00 Tt B3 ML 4340
000 000 000 6070 000 000 00D ed'0 00 00%D 0070 00D TANERY 301133443
09 ‘B34 HOILYWY4TH ONO
gon Bt 000 00%0 00D - 90 BL7ZT  0ET9 'Ly 68 00%0 06 n
| 080 00T 00T 0870 (1138 TILNYTS
AR N 1 S VA A T
- o - _ | | _ _ LOYD
0z'Sz SEUST 00 00°0  00%0 0070 00'C 000 0070 C06%0 IS 9K
09Tl ZS7R 00 00G 000 00D 09°0  00%0 000 000 0T eTE T R '
000 @970 090 000 0%0 000 000 00%0 007 000 OO 06" TWANIES 301133343
o _ | _. 834 NOTLOHYGIUG. ONYT
00°5ZF 8T 0070 0070 009 000 00 000 00%D . 000 09°Z . SUEN L m
60T 0870 . 080 0077 ALEE R
%' 910 %n 98D o m

H3M0 TN

(3--151



08y

964
041
68
8L

485

£

AEA

&

$ 4 g 9 I gt ! z z y (RYE/WO
U001 2289 18 BEUR SCUMTSOMT 182 186 et BTES Z2°79  ECLTD (MWD CB3N'HED SSOMR WIGL
10 AL T
go0L 8% 4979 SCNST GEUOT GBS EO'TL IS W SR TR I (HINDH/MH) “B34"SHT 13N
ey S T SO WS WL R T ey Sy e 4 "B NN
SEE9 Sty 0198 OUIZY SEUEST LLUTD LS9 9IS RN o0y vl SIUIE B34 H41 dDMD WIGL
006 00°0 000 BEUTT BESS0ET SOWE 000 BY0 000 000 00 |
B0 000 000 OFEE 0L O8ZE IEtoL 00°0 000 90 000 000 2 o UBIMTWT 0N
090 00%0 000 000 00°0  60°0 000 090 00%0  00%0 000 00°O TWNIVH 341103443
ow 34 NDLLYYSIN ONYT
00 00'0 0070 OBS  OL'RIT 08°® IETOT 000 000 we e 00 m
| 08'0 | b0'T00TT 08D | AR E T
o 90 080 6T N
S . D EE G
0% 00%0  00°0 000 000 60%0  00°0 D00 09T 0B'e 0¥k I |
00°0  00%D  08°0  00°0  60°0° 00" 00'0 000 T0ULT  ee'Ey 0L 0Bl U B3I 404
06°0  60°0  00°0  00°0  00'0  00%R 000 00" e0'0 . 00°0 0670 60D TWHIEE 110343
o B3 NOTLYuedIud QN
80°0 000 00D 00°C  00'0  00%%  B0'G 000 Z0°ST 86’8y 00'ZL 09N "
00 00T 00T 087D ALECTRE LR
AR BERTA S Ll B A o
: : SIHGIAHY
0h'[Z  WST O 00'0 G0%CT 00%D  80tD 00°G 00 0070 00'0 B9y 95
og'es] ZL'IB 00%D  60%0  00%0  00'0 00 900 00 00te e'tT eETOT LR
00°0  00°0  00°0  00°C  00%0  0pTD 00D 00 00°0 00’0 00%D M THANFEH 3ALL03443
99 "898 NOTLYUYdINd N9
0STEST ZS'TL 00T0  00°H  00TD  00%%  00"0 0870 0070 00°0 bR OB'LT e
00T 050 08’0 9011 (Y3 3N
Wy 9 5270 940 ¥

HSHIBS

it}

G-152



SUPPLEMENT B-3

el

0% 00'0 4Btd 00°0  00%G  00'¢ 83 9p'Zr S5 08°TT n0'h 86D
00t 0870 G et 0p'v Deth ABZZ 08UIF wCly 6RO e 000 O 83441 4040
B0°0 00%% BOTD 00°0  00%D  00°0 090 00°0 0B 60%0  0ote  6d'C TYNIGE 01107443
29 B34 NOLLUNWATH QYT
o0n een 06%0 080 08te 000 48'Z2  0D'IS piib e6' 007D i
gg'e 00T BT 050 YN Q3T
0 80 [0 62D W g
L8
R T X S VSRR VLY S 07t S YV A < 3 A S R B AL YO 2
B0 BOTh 000 ShAY  TLUBAT  OR'BET  SZOT 69°Y 917y 89'ES 00%0 98D I BFEHAD 4DE
00%0 90°F 0% 00D 00D 00"0  00'¢  DR'D  09%R o0'®  p0tE 007D TN FATLI3443
| 09 “0F4 NOLLGNHSING 0N
B op'D BM0 Seey  SL°8AT 0S°EET 9p7IOT 0917 91Ty 89'B  00TD 90D 1
gD et 60T 60T eeT 00Tt 08D YR TN
U0 180 b0 #e'0 BE E90 8L o z
NDIND
G°0 000 00%B  T9TD RLBE R9IE &ECET 89°CE 00°0 0070 8670
G0'6 000 80'p  SO°BS €9°8Z7  Ov"RE  WeTIL BEUE 00°C  08°0 . 00'h oy 7 “EIS"HET 40D
000 0’6 B6°D  00'0  00%%  00%9  00%0  00°0  40'h - &xp 0p'n 00°D TWANTEE 341103443
09 ‘B34 NDILYNOTHG 0N
8hy G070 D0 S0°SE  89TZZ O08°ST E&TTL  0YR  00°0 800 000 000 om
I S R R (71Y388 GIENYT
SR R AT R VAN S S T 2 1
519104
_ TWANIEY 3NL103443
G0°SZZ - D0°HLZ - G0°SAT  ODVOLZ  O0TEST O8'ERE. 00%ERT  0DDL 00719 DOYZS . 00'DIT  B0TTE MR ITE
i EEE
G358 W 8T AW sk 833 w0 O3 AN 500 NDRLDADMd REILISS SHIAdEE

(HINOW/ITA)

sWOYDS WEWmEH-UE, qB( OYL I0F, g~o0AL - INIWIHINGIM YILGH NOLIHATHMI

G153



& Ty - LASTTHK

uwa
2]
[
-

—

] R & - £ 8

589 Coan oo R LB IV WS BRUS e BUROCHED 000 R GO “EINOMT SO0N WLDL
- (o AINIIITAR M
728 000 00°6 9T wIted e'tD BETZL 80IS  ERRL GLTRT SITOC 0D 000 (HNON7RRE TEBCHST L3N
I W s S0 e fe SN weR o WS BT WT W0 W B3 INIKMET
il 00 060 19T GBS ELSST OGSUOTT R0%T9 ST BetL1 ST B0TD 0O 934 T 4041 WI0L
o8 w0 6 G 0b SN BYST 0N S 0000 W0 W0 W

8 D00 00h 000 0070 SCTIEOPUSZD 0BT G9°9% 007D 40%0 wo e I TN 408
20 30°0 00°% - 00 G0'0  00%  §0%D 0% 00%) o wp od THANIE L343
_ _ | ® | 034 NOLLSHEA3Hd G

P S T S ORI 0 O -~ S - R S N R Ui S S B a2

A R I TR TN TEIN

PO ST S - B 1 o
_ I CE AR
621 o0 se'p  IET SESE G0%Te  G0TRC B9UET PR 00t poto 00 007

9 000 000 S GZUWSD KOUEOZ SEUOZI - TEER 6BTLS 000 0000 op0 eee “BaHEL 40
oy W0 00 D 000 00 0D 0% B gD 0o 00 § 31103433
W | 234 NBILHHeATad QNG

00 08%0  gE°ZT BIRAT R0'SOTBEAZI REUSE 00l 90ty e MO m

g0 EEte 00T 60°T 60T 0870 E3Y T3

I I L I A A AL oL ;

L HELEERG

G154



SUPPLEMENT B-4

b4

BiZ

Byl

LT

ELk]

8070 00" 00T 00°0  00%0 000 TZ'§  G&THT  G5E  08'El  00'0  00°0
0070 08'0  00%0  00°0  00%0  00°0  W0'SZ  SLwL  wLtlb 6'E9 000 000 27 ‘B3 441 05D
80°0 000 0070 00'0  00%C  60°0 0% 0070 00'0  60°0  00°0 0070 TIWNIYY JA1L03343
09 B3y NOTLOHHATIS ONYT
900 0670 0070 80%0 0070 000 KOSZ  SLWL  BL'Ly 668 00°0 007D 2
0870 00°F 00T 0870 (1380 G3INYI
0 880 L0 6270 M g
| 104442
00%0  00%0 - 00°0 . '6  BITGF  0B7/E  TEUSZ BLTWD £5°B BLUST 0070 %0
GO0 000 00%D  BIty  BBC00T  BOVEBT  98°9TT  Ze'SL  ST'TF  B9'EY  00%0 000 2 "BIN"H4T 40N
00°% 0670 0070 6870 00TD 0070 00’0 00%D  00%G  00°D 08D 00D TWANTEY JA1103443
09 ‘B34 NOLLYUY434d ONY
%0 0070 000 BI'L¢ 87007 00°6BI 9S°IIT  Ze'SL 91Ty 8¥'R 00D 0070 1
05°0  00°T  00°F 00T 00T 60T 6870 UIY3MY GIANGT
[£°0 18 060 60 88’0 890 8770 L z
NOTNG
0070 00°0  00°C  L6°01  29°Lb  Z80F  LRCRT Z0°WR 0070 00°0 007D 0070 _
B0'D  00'0  00%0  S8'WS  BO'BSZ 09°I0C VECTE 80'OL  00°0  00%0  08°0 o000 I° “BRANT 40N
0% 000 000 00%) 0070 . DOD°0 800 00%0 00 60°B 0079 - 0ol YIANIVY FAL L3453
09 "B NOLL¥N443Ud QN9
000 - 00" D070 $BUEG . BOTBEZ - 097167 ¥B'TB  80DI  00°0.  00%D  00°% 007D m
0870 00T 60T 00°T 08¢ (Z1434Y Q3LNYTd
A AN OB X AL : 9
014104
o _ B : | ‘ TWNIEE 3A1£03443
00W0TZ  00°BNT  0G°RAZ 00'SSI  00°BKT  00°0TZ  00'WZE 00°¥8  OO'ZY  00°Z%  00'SOF . 00°ZST (0313
| | eI N ER
435 8 WP MM udE N 4 M 030 AN L30 NOLLDMDud NAELE94 ON]4d0H]

(HINOW/JWl) SWoudg ®ueiied 9u3 107 ¢-odAT  INIAIMINGI N3LUM NOL:HalNdl

G-~1565



&L

&5
144
15

&3

£E1

43

RN} ¢ L 4t ¥ | 0 0 (WA
W 0v0 T OSRL BN TP UM SZN SR SEES 000 00D (NN DRI 55049 101
. e AN CHET
00 000, ST 909 SNYSE 'Sl 1%L SV'BL 9LEF TOT 00 000 (HINEW/HY “B"HL L3N
000 00§20 BT BO'WL  Ze'tT (8 204 BT LT 006 400 60 “534 INIHOYET
000 007 057 TZSS  SUINT. OLONIL 'R SO AL SE 000 80%0 934 Wl 4083 WIOL
o0°0 00'0 000 000 101 ZeTIS L OFZD . O9'ST 000 000 00% 0070 |
60b 0D 00°0 000 9SS O9'SE 00779 1 B&UT B0 000 000 0% 7T U 0D
60 070 80°C 000 . 00 0% 60°0 - 000 00°0  00°0 . 00°0  00°9 THNIY FH1L03443
, - 09 _ "G NBLISHYS2d NY
000 000 . 0% 00D 9G'NS . 09U 008 8L 000 000 . 0% 000 |
I COVIS TN
WO 900 030 1D _ I
. _ _ - : _ - BHYENIIND
006 000 98 T8NE B9y 99U0R ST BT 000 007D 00°0 - 00°0
000 000 T8I 0w VIBIT OCUSSE 94709 OEE9 00%0  00%0 0 . 000 “BIHNI 4040
000 000 000 000 000 000 00%  00%  @0°0 D00 . 000 00%0 TN 30L193443
0 "33 NOT L4434 ONYY
000 00 TV OCMT SEI 0SEST R07 4R 000 000 WD 0D e
S0 8D 00T 0T 00T 080 () 3N
¥5°0 80 880 20 60 00 ]

LIRELYE B

G-156



CONSTRUETION £OST

DR AH-HANMAH SCHERE AREA

(3
| FORTEGN  CURRENCY LOCAL CURRENCY
BESCRIPTION UNET QUANTITY === s mn e TOTAL
UNIT COST AHOUNT UNIT COST AMOUNT
| INTAKE STRUCTURE
4.1, CONDRETE. o 433 48082 806 {1278 5940
1.2, R.CLPIPE 9500 LINN 2 .90 41580 LI 138460 554,40
1,3, HETAL HORK _
SLIDE GATA 9500 SET L O307.00  307.00  9R00 93,00 400,00
SCREEN ETE, TN 648 JASY Sl 3881 700 434
SUR TOTAL 1260, 23 [LIM 1814
2 REBULATING POND
2,1 EARTH HORK ‘
EXCAVATION LU 3980 046 262680 0,34 135320 3980.00
BACKFILL O 110 0.83 9075 028 0.5 120,00
SANDFILL COR 350 LB 84050 LI7 409,30 050,00
2,2, LONCRETE COE 660 T34 22667,04 8,06 53043 279R4.00
2.3.NETAL WORK o o _ o
1-BEAN TN 025 33638 RIS ALE0 10,30 9455
IRON BAR o4 025 314,53 3IONET A BRI
7.4.0THER WORKS o
VINVLE SHEET ETC SR.M 2650 1.60 472000 0,40 110.00 5%00,00
SUB TOTAL - 3090797 851003 39247.9%0
3 FUNP STATION
3.1, FUHP HOUSE 50 K 0 20,00 .00 B0 000 0,00
3.2, EQUIPHENT SET 0 8000.00 0.6 200000 000 0.0
3.3.DISIRIBUTION  LIN.KN 0 B000,00 0,00 200000 000 0.00
3.4, TRANSFORNER - :
Z00KY% SET 0 1520,00 6.0 3000 020 800
- SUR TOTAL 8,00 6,60 0.00
4.5AND FILTER
30 LIT/SED SET B 10975.70 §7805.60 724,30 ZA7PLAE 109600
SUR TOTAL 87805, 60 2179440 107600
5. BODSTER PUHP o
5.1, PUNP HOUSE 50,8 36 740,00 11040,00  80.00 3460,00 H7N0.00
5.2, EQUIPNENT SET 4 B000.00 32000,00 2000.0¢ 800000 40900.00
5.3.DISTRIBUTION . LIN.KM 4 000,00 32000.00 2000.00 8000,00 3000000
5. 4. TRANSFRNER y _
200K98. SET | 1520,00 1520.00 380,00  3BO.00 1900.00
SUR TOTAL 78560,00 2006000 54824, 00

SUPPLEMENT (-1



5. HAIN FIPE LINE

. L.R.0LPIPE
2450 LIN.M 1200 8,30 10080.00 2,80 3340.00 §3440.00
3300 LIR.# 8OO 4,50 3400.00 150 1200,00 4800.00
4. 2.AIR & TURNDUT

YALVES SET 7 %750 4772.50  107.50 752,50 752500
6.3, LONCRETE Wi 5 334 17077 806 40,28 U200
4.4, EARTH HOBKS

EXCAVATION Lun 150 0,3 8,00 0.3 51,00 102.00

BATKFILL CUM 5 083 412 4N L3 590

SANDFILL EU % 1,83 16470 1,17 105,30 270,00

SUR TOTAL 20844.05 5510,46 26354,50
7.5ECONDARY PIPE LINE
7.1.R.L.PIPE

3150 LINE 5800 2,70 156A0.00 0,90 5220.00 20B80,00
7.2.AIR & TURNDUT )

VALYES SET 0 94750 Q.00 107.50 .02 Q.00
7.3.CONCRETE CuK 5 .34 17,72 8.0 40.28 21200
7.4.EARTH HORKS

EXCAVATION U 156 0,66 99.00 034 S5O0 150,00

BACKFILL LU 5 .83 4.3 o028 1,38 550

SANDFILL cun 120 1,83 A% LAT 1040 380,00

SUR TATAL 16154,45 453,06 21607, 50
,5TONE FENCE & COLLECTOR DRINM
8.1.EARTH HORK
EXCAVATION i 490 066 3480 030 15320 4BO,00
8.2, 5TONE BASONRY NIl 705 4,50 37250  3.90 2115,00 §287.50
SUE TOTAL 3489,30 2278.20 5747.30
9,COLLECTOR DRAIN
9. LEARTH WORKS
EXCAVATION cun 05 0.66 544.50 0.38 28050 825,00
SUB TOTAL 544,50 280,50 B25.00
10.FARM ROAD
10.1,5ARTH WORK .

EMBARKNENT CUK 6020 0.B3 4966.50  0.28 1455,50 6b22,00
16,2, GRAVEL HETAL CUN 7580 3,71 9558.90 2.00 3147.10 14704.00
10, 3. BRIDGE A

EXCAVATION cu 0 046 600 0.3% 000 000

ENEANKMENT LUK ¢ 4B 600 .28 000 0.00

CONCRETE U 6 33 000 B.06 000 0,00

SUR TETAL 14525, 40 £802.40 21378,00

G~158



11.TROS3 DRAIR
{1. L EARTH HORKS

-EACAVATION © CUN
BACKFILL CuN
BRROFILL UM
b 2. STOHE WORE

RIPRAR U
tH. 3 CONCRETE HORK '
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