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Comparision of Surface Water Budget with in 1994-1995 & 1995-1996 with Longterm Average 1993-1996

) s Ll i i Fore il pan | A
INFILTRATION FLOOD EVAPORATION *33\ 3
sl M dude | pp s dans ohal W aiiio | sppdasas | hall Gl dhiidy | aapdess RAmMthUME WATER YEAR
PERCENTAGE VOLUME PERCENTAGE VOLUME PERCENTAGE VOLUME
TO RAIN M.C.M* TO RAIN M.C.M TO RAIN M.C.M
4.10 347.0 2.00 171.00 93.90 7921.0 8440.00 1994 - 1995 ale
3.51 212.2 0.78 47.24 95.71 5787.0 6046.00 1995 - 1996 p\s
Ay dish Jaes
LONG TERM
5.35 455.8 2.40 204.00 92.25 7858.0 8520.37 VERAGE
1937 - 1996

O 0O O Evaluation of Water Status in Jordan 1995-1996 Water Authority.
* Million Cubic Meter
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Water Quantity in Million Cubic Meter & Percentage by Source and use in Jordan 1996

Uses b33
Source by ielia $) Ao el G g £ y—apall Aadll
Municipal Industrial Irrigation Livestock Total
% s % i % LS % i % L
Quantity Quantity Quantity Quantity Quantity
1-Surface water 18.45 57.891 0.83 2.602 79.44 249.233 1.27 4.0 35.58 313.726 | Lnhull ol 2y
- Jordan Rift (Valley) 17.09 38112 | 117 2602 81.74 182.233 0.0 222.947 (53 1) Y g3y
- Springs 3546 19.779 64.54 36.00 0.0 55.779 C""’L‘-*“ -
- Base & Flood . 88.57 31.00 | 1143 4.0 35.000 ol y Ll -
2 Ground water 3505 | 178465 | 6.51 33.16 5690 | 289.689 | 1.53 7788 | 5174 509.102 FEPRRIO
- Renewable 38.81 169794 | 670 | 29314 5302 | 231949 1.50 6.42 437471 Baanda-
Nonrenewable 12.11 8671 | 537| 3.846 80.61 57740 | 191 1.368 71.625 Badaie e -
3- Treated waste water 100.00 58.946 0.00 6.68 58.946 Aallaall Lastall olpall ¥
Total 26.80 236.356 4.06 35.762 67.80 597.868 1.34 11.788 100.0 881.774 I gaall

O O O Ministry of Water & Irrigation
Unit : Mililon Cubic Meters
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Sources of Ground Water in Million Cubic Meter and uses Distributed by Water Basin in 1996

% L
O USES [ WM P, ]
Ehoiia Sopd
o
GROUND WATER BASIN e i | g sara o ) TN ey e g A3 isad LD i gad
% OF ER el Ysidfr e e
SAFE BALANCE OTHER AGRICULTURAL INDUSTRIAL MUNICIPAL SAFE YIELD
YIELD MCM
olyad 3y e ol 35 Ry oy 48 ERTpeS oyl 48 ae
TOTAL Eh) A
No. OF TOTAL Water No. of Water No .of Water No. of Water No. of
WELLS USES quantity wells quantity wells quantity wells quantity wells
YARMOUK 150 -20.062 144 60.062 0.485 3 36.026 107 0.169 2 23.382 32 40.0 e 3
SIDE VALLEIES 43 8.541 25 6.459 0.886 9 5.573 16 15.0 [INERRT]
JORDAN VALLEY 209 -22.994 231 43.994 35.484 204 0923 5 . 7.587 22 210 S Iy
AMMAN-ZARQA m -61.693 623 149193 80.556 453 6.124 58 62,513 12 87.0 o3 [ ol
DEAD SEA 150 -28.485 359 85.485 1.615 10 33.581 243 16.085 38 34.204 68 57.0 Gyl el
DESI AND MUDAWRAH 57 53.645 7 71.355 1.368 6 57.470 54 3.846 8.671 12 125.0 Bopady il
NORTH ARABA VALLEY 150 -1.756 25 5.256 0.187 4 0.566 8 4.503 13 . 35 Gatd G e 5y
RED SEA 145 -2.551 47 8.051 0.187 3 6.283 36 0.112 3 1.469 5 5.5 ERSTRI)
SOUTH ARABA VALLEY ) ot Le gy
JAFER 235 -12.159 113 21.159 1.006 9 12.401 68 1.300 22 6452 4 9 Jid
18
AL-AZRAQ 223 -29.486 498 53.486 0.626 14 24.612 456 0.098 2 28.150 26 240 aun
AL-SARHAN 37 3.129 13 1.871 0171 5 1.700 8 5.0 ol pd
AL-HAMAD 13 6.979 16 1.021 0433 il 0.124 2 0464 3 8.0 E)
TOTAL -179.186 2166 507.392 6.180 65 289.689 1648 33.160 143 178.465 310 2750 [

Total uses = (municipal+others)+industrial+agriculture

Total over yiedl from renewable ground water = 173.82

Total over yiedl from nonrenewable ground water = 70.80

Total safe yield is 418.5 M.C.M/year including nonrenewable resourcs from Disi & Jafer
0 O O Water Authority Reports




Exisiting Waters System

1997 (Unit: Million Cubic Meters/year

Kufer Yuba Well=.184
Dogarah Weli=.111

Sal Wells=1.089

Group of Local Wells=11.306

Wadi Al-Arab

Station=16.197

Ain Altanoor=1.737
Ain Gantareh=.214
Group of Local=1.52

Al-Geirawan=.666
Ain Deek=.952
Group of Local Welis=1.785

..

Zaj Station=33.731 ]

L

Um Al-julo Station

Al-Ageb Wells=20.5
Al-Zatery Wells=2.223
Al-Khaldieh Wells=1.63
Group of Local Wells=14.884

Azraq Wells=20.368
Al-Hallbat Wells=3.723
Al-Hashmieh Wells=3,051
Merheb Well=1.211

Group of Local Wells=9.179

Al-Begurieh Spring=1.459
Al-Shrie’a Spring=.98
Group of Local Wells=13.31

‘___,iGroup of Local Wells=26.021 I

[Suaga Weils=8.273
|Qatraneh Wells=3.67

Erenbh Wells=.345
Group of Local Wells=.934

lWalleh Wells=10,594

J___

Group of Suitani Wells=4.762
Al-Guir Wells=.744

Sarah Spring=1.322

Group of Local Wells=4.645

Ma'a Al-Harier Well=.198
Jurf Al-Drawish Well=049
Group of Local Wells=1.676

LAI-Shubakstaﬂon-tzﬂ

|

iTahuneh Well=2,989
Al-Ga'a Station=1.169
Group of Local Wells=3.554

Disl Wells=11.849
Abu Al-Duba’a Wells=1.86
Group of Local Wells=3.453

ugbooooooooaoo
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No goooon 0o oo
0 |Total dug meters 166,281 Meter
0 |Total cleaned meters 7,483 Meter
0 |[Total meters sealed 16,539.5 Meter
O | Number of new wells completed 62 Number
O [Number of old wells maintained 61 Number
O [Number of wells with geophysical photo 109 Number
0 [Total number of meters photographed 65,187 Number
0 [Total number of wells working in 96 and still operating until now 7 Number
0 |Total number of pumping experiments 113 Number
0 O O Achievements of the digging directorate in 199600 WAJ 0O O 1998 0 [
ogoolooooooooobooooonoiieeennnn
gooo ooad
Ne Doooooon 0000 oon O cubic meter hr(d
O |Wadi Majar Well Jerash 506 340 20
0 |Dukmeh No. 2 Well Mafraq 367 20
0 [Sal Welld Hakama No. 5 Irbid 560 530 70
0 [Safawi Well No. 2 Safawil] Maf. 333 64
0 [Za'tari Well No. 8 Mafraq 400 53-45
0 |[Hareema Well No. 20 A Irbid 727 45
0 [Rashideyah Well No. 1 Qweirahd Agab 252 O
0 [Za'tari Well No. 9 Mafraq 350 35
0 |Za'tari Well No. 10 Mafraq 410 45 52
10 | Gour AlSafi Well No. 15 S. Gour 70 530 50
11 [Torah Well No. 2 Irbid 333 10-15
12 |Disah Well MW 4a Disah Agaba 268 103
13 |Swaqgah Well No. 25B SwaqgahO caqit 250 57
14 | Kafreen Well No. 4A Middle Gour 570 125
15 | Shawahid Well No. 3A Jerash 190 80
16 |W. Souf Well No. 3 A Jerash 207 86
17 |S. Shoneh Well No. 5 Middle Gour 139 65
18 |Hakamah Well No. 6 Irbid 1,163 0
19 |Jerash No. 4A Jerash 400 510 30
20 |Bagaa Well No. 5A Baqgaal Salt 1,178 280 60
21 |Qastal Well No. 5A Capital 442 35
22 |Zaneyah Well No. 4 Mafraq 280 190 50
23 |Zaneyah Well No. 5 Mafraq 298 45
0000000000000 019%0000
goooooon agood goooood
O |Nab' Al Qantara Well No. 1 Ajloun 450
0 [Rashideya Well No. 2 Qweirahd Agaba 380
0 |Yazeedeyah Well Salt 107
0 |Bustaneh Well No. 10 Corodor Mafraq 400
0 |Bustaneh Well No. 20 Corodor Mafraq 25
0 |[Khalideyah Well 16A Mafraq 128
O |Muhi Well No. 2 Kerak O
0 O 0 Now wells under construction but not completed in 19960 WAJ 0O O 1998 00 O

400




gob2000000000000000b0b00b000DO19en

Water Basin New Re%l,iilmg Rgnewal Degpening Clganing Altering PE;E;??
License| .. License | License | License |Ownership
License ment
Yarmouk 0 1 0 1 2 0 1
Amman( Zarka 7 6 0 1 5 3 13
S. Azrak 3 1 0 3 1 7 6
N. Azrak 0 0 0 0 5 0 1
Dead Sea Rift 4 4 0 3 5 1 5
Jafar 0 1 0 0 0 0 3
Jordan Valley 0 2 0 0 0 0 0
Jordan Valley Heights 1 0 0 0 0 0 0
Red Sea 1 2 0 0 0 0 1
Wadi Araba 0 0 0 0 0 0 0
Total 16 17 0 8 18 11 30

0 O 0 Construction Works & Digging Distributed around the Kingdom in 1996

gob2100000b0obooboobo0boobbieed

Working No Owner Meters installed Overall % for
Area wells meters | installed | O by Water Basins | O | . .
total wells meters Project installing meters
Amman 282 40 102 36 140 50 86
Azraq 280 170 115 5 95 34 39
Mafraq 236 53 60 25 123 52 77
Jeezah 234 8 113 48 113 48 96
Ramtha 132 0 23 17 109 83 100
Dea Alla 173 136 14 8 23 13 21
Kerak 73 8 40 55 25 34 89
Ma’an 52 6 8 15 38 73 88
Disi 84 12 66 79 6 7 86
Total 1,546 433 541 29 672 43 72

0 O O Percentage of installing water meters in the Kingdom on agricultural and industrial wells until the

0 00O end of 1966
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Ammam 89.622 37 1,751,680 138.9
Madaba 12.887 5 119,140 275.5
Zarka 31.583 13 710,700 121.3
Balgaa 19.172 8 306,820 168.5
Irbid 31.972 13 835,360 97.2
Mafraq 11.709 7 198,720 253.9
Jerash 3.854 2 137,080 74.1
Ajloun 3.482 2 104,880 108.3
Karak 8.480 3 188,600 126.8
O Sub-Total 212.761 90 4,352,980

Tafila 2.036 1 69,920 90.2
Ma'an 6.762 3 88,320 210.0
O Sub-Total 8.798 4 158,240

Agaba 15.370 6 88,780 465.3
O Total 242.319 100 4,600,000 142.9

0 O O Percentages of consuming water in governorates in 19960 By million cubic meters[]
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Percentage & Quantity of Water Supply for Municipility and Industry Uses Distributed by Governorate and Years 1991-1996

Year 1996 1995 1994 1993 1992 1991 FUEW]
GOVERNORATE | dpll | dpaSM | dpaid | eS| dpull | GpaSM | dpul | el | ol | ApeSl | Gl | Sl | Lilad
Per.% quantity Per.% quantity Per% quantity Per.% quantity Per.% | quantity Per.% quantity
Amman 37.0 89.622 433 106.5 42.6 93.668 45.1 98.564 472 98.310 41.9 | 74.765 | M—~-
Madaba 53 12.887 - - - - - - - - - - e
Zarga 13.0 31.583 13.3 32.755 12.6 27.684 11.7 25.557 10.9 22.728 124 22.184 L350
Balga 79 19.172 | 83 20.436 9.3 20.425 8.9 19.380 7.5 15.548 7.4 13.142 L3l
Irbid 13.2 31.972 16.0 39.350 16.1 35.308 15.8 34.511 15.1 31.492 17.0 30.343 KWy
Al-mafraq 7.1 17.099 6.7 16.476 6.2 13.627 6.1 13.298 6.8 14.243 7.7 | 13.748 By~iall
Jerash 1.6 3.854 - - - - - - - - - - g
Ajloun - 1.4 3.482 - - - - - - - - - - ¥ glac
Karak 35 8.480 29 7.216 33 7.227 3.2 7.000 34 "~ 17.016 3.5 6.336 o, <l
Tafiela 1 1.0 2.036 8.9 2.183 1.0 2.174 1.1 2.454 1.1 2.383 1.3 2.259 bkl
Ma'an 2.8 6.762 8.6 21.201 9.0 19.779 8.1 17.736 79 16.512 89 | 15.830 g 9N
Aqaba 6.3 15.370 - - - - - - - - - - |
Total 100.0 |242.319 100.0  [246.117 100.0 [219.892 100.0 218.50 100.0 208.232 | 100.0 {178.607 d g—anall

O O O Water authority report 1996
* supply for MADABA in 91, 92, 93, 94, 95 with AMMAN
* supply for JERASH & AJLOUN in 91, 92, 93, 94, 95 with IRBID
* supply for AQABA in 91, 92, 93, 94, 95 with MAAN
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T.HmgOI
Source TDS mgO I NO3 mgO I CaCO
Tunnel pump station 609 49.2 315
Waha booster station 604 9.68 280
Muhajireen Well 658 94.5 365
Ein Gazal Pump 529 19.9 285
Al-Taj Pump Station 890 48.3 350
Race Club Station 629 62.3 350
National Park Pump 575 27.8 340
Dabouq Tank 578 13.7 280
Faisaleya Booster 726 9.14 390

Ras El-Ein Spring 459 41.5 292.5
Um ElHiran Station 672 7.18 380
Madonah Well 900 4.15 575
Wadi Qattar Well 486 14.7 270
Wadi Eseir pump 443 41.3 295
Mwagar Tank 493 0.32 265
Sahab Tauk 573 27.1 330

0 O O Average levels water provision resources in the capital in 1996

gobooabooobuooboon

Source TDS mgO 1 NO3 mgO1 H mgO 10 CaCO
Qastal Pump Station 774 3.51 411
Qastal Booster Station 444 29.43 267.5
Lib Booster 560 27.07 344

0 O O Average levels of water provision sources in Madaba during 1996
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Name of Stream BOD|COD|TSS | TDS [NH4|PO4[SO4| B [NO3| C1 | ABS
Wadi Sheib

Under the Bridge 8| 29| h3 | 580 | 1.2 2.1]142 |047[(12.9]38.1] 2.1
Sea Level 71 26| 51| 647 | 15| 1.5/48 | 0.32|12 |104 6
Dam Entrance 5 22 61 634 1.7 1.7] 48 | 0.44[12.3 [150 1.8
Dam Exit 8| 27| 60| 502 | 1.1] 1.1139 |[0.73] 8.3 |109 2.3
Abu Nseir Stream

2km further away 50 | 124 | 101 | 918 | 26 | 26 | 82.6]| 0.65| 7.7 {393 2
Um ‘Rouk 14| 75| 63| 839 |21.8]21.8/ 80 | 0.77[12.7 [263 2.4
Khirbet Samra Stream

Sit No. 5 242 | 441 | 138 [1,232 | 59.3| 59.3| 19.3| 0.78] 8 410 | 18
Junction of Samra and Zarqa Streams | 163 | 348 | 155 | 1,219 | 37.5| 37.5] 17.8]| 0.78| 8.1 [439 | 16.5
Zarqa Stream & Site No. 6 6| 41| 2911,290| 0.8 156 | 0.47(21.6 |395 | 13.54
Samra Stream 177 | 362 | 144 |1,207 | 37.3 61.2| 0.78| 8.55/395 | 13.4
Jerash Stream

Site No. 7 67 | 171 | 95 (1,367 | 27 71 | 0.57| 8.4 |412 9.45
Site No. 100 60 | 162 | 103 [1,414 | 20 112 | 0.6 |10.5 |335 9.7
King Talal Dam Entrance 20| 74| 47 (1,293 ] 18.5 101 [ 0.57]10.6 | 321 1.55
King Talal Dam Exit 16| 50| 29 (1,242 | 21 114 [ 0.54|10 |332 1.3

0 O O Merits of Water Quality in streams and dams in 19960 Pollution measurement is mg0 liter
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U gooooogd gooooog gooooogd
1991 610 4700 81
1992 410 500 103
1993 420 530 147
1994 200 4201 158
1995 120 330 167
1996 140 240 143

O O O Percentage of violating factories linked + non Linked to sewage network
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Average Results of Chemical Tests from out Door of Sewage Water Treatment Plant Dring 1996

PLANT NAME il gl a3 G il |, | A3 | A g | e i e | U e et | Rmgnl | e

Non applicable CL | TDS | TSS BOD Ccob PH | Samples No. 4 hoall g At

No.

Salt Plant TSS 187 961 293 81 158 7.2 13 Ll dgniba,) -
Potash Plant TSS,BOD 317 | 1373 288 112 180 1.5 12 gl S 465 Adaaa] ¥
Mu'ta University Plant CL,TSS,BOD,COD 481 | 1213 533 249 411 6.8 10 e daela 05 Ao oV
Karak College Plant TSS,BOD 262 | 1080 393 182 281 7.4 7 S A8 A 00 Tha]  of
Aqaba Plant TSS,BOD 160 | 1017 268 194 436 1.3 8 Lol 445 dhas] -0
Karak Plant TSS,BOD, COD 194 948 236 138 268 74 i1 o S 385 hasf -1
Abu - Musair Plant TSS, BOD 230 966 160 70 134 6.6 15 pead ol L0 kel LY
Science & Techno. University Plant | - 175 832 141 78 134 72 9 Lo 1530 o ool daals, 35 dhaaa) A
Irbid Plant TSS,BOD 243 | 1253 239 201 286 74 12 3y A Aan Ao -4
Al - Samra Plant COD, BOD 346 | 1380 181 353 519 7.3 19 o peudl 453l 4435 dha] Ve
Queen Alia’a Airport Plani - 232 | 1148 160 72 159 7.2 13 slle ASL Moo 465 Ao -V
South Cement Plant TSS 144 887 200 100 206 7.1 14 cagipd Ciand MG 480 Abaa] VY
Bagua Plant TSS, BOD, COD 286 | 1134 278 376 526 7.3 16 dai 3g5 Loaa] -VY
Tafeila Plant 1SS, BOD, COD 180 | 1091 260 159 252 1.3 13 bl 330 Adasaf -V
Hammamat Ma'een Plant CL,TSS, BOD, COD 481 1213 533 249 411 6.8 12 el Clabia, 465 1kaa| -Vo
Kufranjeh Plant T8S 176§ 1077 291 131 271 7.2 11 423 ,i€ 445 Aaa) -V1
Madaba Plant TSS, BOD 206 | 1492 380 319 607 14 12 Lol 435 ddaaa| -V
Swaqua Plant - 176 | 1112 167 79 130 7.4 1l AD g s A0T Alaaa] VA
Al - Ramtha Plant BOD 289 | 1245 197 223 424 7.3 11 Vil 438 Ahaa] Y9
Phosphate Plang TS8S 130 907 231 59 108 6.5 13 LS Sl ol 385 Ao -
Al - Madina Al - Teibbiah Plant TSS,BOD 217 928 124 90 146 7.0 14 Aphl Ljpal 440 dhaa] =YY
Jarash Plant TSS 250 977 227 136 183 6.9 i1 e 4% thos| VY
Ma'an Plant BOD, COD, TSS 208 | 1208 186 277 444 7.5 8 Chae 485 Ldoasf =YV
Mafrag Plant BOD 206 | 1191 217 264 392 7.5 12 okl A Ahaa| -V
AAl- Albait University Plant - 207 561 158 72 125 1.2 13 Gl J lads 450 i) -Ye

00 0OM. O. H - Enviromental Health
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1997 2000 2005 2010
ooon ood god gogd ood god god
o000 605 68 617 714 681 56
goon 250 28 281 369 421 35
goon 35 4 62 86 104 9
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gooon 882 909
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HASHEMITE KINGDOM OF JORDAN WATER SECTOR INVESTMENT PROGRAM 1997-2011

SCENARIO A Projected Water Supply

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Projected Population (Millions) 4.00 4.10 420 438 456 474 492 510 528 546 564 582 6.00 6.20 640 6.60 6.80 7.00 17.20
Municipal

Total Allocation (Mm3/Yr.) 214 216 240 236 247 258 269 281 299 316 334 351 369 379 389 400 410 421 426
Gross Unit Quantities (m3/Cap/Yr.) 54 53 57 54 54 54 55 55 57 58 59 60 62 61 61 61 60 60 59

(1/Cap/d) 147 144 157 148 148 149 150 151 155 159 162 165 168 167 167 166 165 165 162
UFW 54% 54% 52% 52% 51% 45% 40% 35% 33% 31% 29% 27% 256% 23% 21% 19% 17% 15% 15%
Accountable Deliveries (Mm3/Yr.) 98 99 115 113 121 142 161 183 200 218 237 257 277 292 307 324 340 358 362
Net Unit Quantities (m3/Cap/Yr.) 25 24 27 26 27 30 33 36 38 40 42 44 46 47 48 49 50 51 50
(1cd) 67 66 75 71 73 82 90 98 104 109 115 121 126 129 132 134 137 140 138

Industrial

Total Allocation (Mm3/Yr.) 36 28 36 40 45 51 56 62 67 72 76 81 86 90 93 97 100 104 108
Ufw 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
Accountable Deliveries (Mm3/Yr.) 32 25 32 36 41 46 51 56 60 64 69 73 717 81 84 87 90 94 97
Irrigation

Surface Water Supply (Mm3/Yr.) 341 302 259 253 266 279 292 304 327 350 373 396 420 415 410 405 400 395 395
Groundwater Supply (Mm3/Yr.)

00 Upland 291 254 237 237 222 206 188 169 162 155 149 142 135 130 125 120 115 110 105
00 Midiand 3 3 3 4 4 4 5 5 6 6 7 7 8 8 8 8 8 8 8
00 Jordan Valley 53 58 52 56 54 53 53 54 51 47 44 40 37 37 37 37 37 37 37
00 Total 347 315 292 297 280 263 246 228 218 209 199 190 180 175 170 165 160 155 150
Wastewater Supply (Mm3/Yr.)

00 Upland 4 6 6 8 10 12 13 14 15 16 18 19 20 22 25 27 30 32 34
00 Jordan Valley 45 45 49 52 57 62 66 71 76 80 85 89 94 95 96 97 98 99 100
00 Total 49 51 55 60 67 74 79 85 91 97 102 108 114 117 121 124 128 131 134
Combined Supply (Mm3/Yr.) 737 668 606 610 613 616 617 617 636 655 675 694 714 707 701 694 688 681 679
Ufw 37% 36% 35% 34% 33% 32% 31% 30% 29% 28% 27% 26% 25% 24% 23% 22% 21% 20% 20%
Accountable Deliveries (Mm3/Yr.) 464 428 394 403 411 419 426 432 425 472 492 513 536 538 540 541 543 545 544
Total Deliveries Mm3/Yr.) 595 552 542 552 573 606 638 670 712 755 798 843 890 910 931 953 974 996 1,002

Wastewater Program
Existing Systems (1996 Inflow) (Mm3/Yr.)

00 As-Samra Existing 45 48 52 55 59 63 67 71 75 78 82 86 90 94 71 73 74 77 79
00 Others 10 10 11 12 13 14 16 17 18 19 19 20 21 21 22 23 24 25 27
00 Agaba Existing 1 2 2 2 3 4 5 5 5 6 7 7 7 7 7 7 7 7 7
New Systems (Mm3/Yr.) 0 0 0 0 1 2 2 4 5 6 7 8 9 11 39 42 46 48 50
Total Treated Wastewater (Mm3/Yr.) 56 60 65 69 76 83 90 97 103 109 115 121 127 133 139 145 151 157 163
00 Assumed Fraction Used 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 90%

00 Quantity Used 54 59 62 62 68 75 81 87 93 98 104 109 114 120 125 131 136 141 147
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Rain Stations Stations Flood stations Springs

Water basins Daily Reco- Desert Nor- | Mech- | Sta- | Reco- | Sec- | Mon- | Perio- | An-
rded mal | anical | tions | rded | tions | thly dic nual

Jordan River 21 9 0 1 3 0 1 9 92 1 74
Yarmouk River 19 6 0 1 1 1 0 0 19 0 32
Zarka 30 7 1 3 3 1 3 0 56 0 89
Deas Sea 26 19 3 2 4 1 1 4 34 16 142
N. Wadi Araba 14 4 0 4 0 0 14 8 13 28 108
S. Wadi Araba 5 2 9 2 0 0 1 0 0 4 13
Desert basins 14 8 20 5 2 0 1 0 6 11 20
Total 129 55 33 18 13 3 21 21 220 60 478

Distribution of surface water monitoring network according to major water basins in 1996
gooobooboboboboboboboboobooo
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0 O O 340 Water Sector Investment ProgramO 0 00 00O

The Hashemite Kingdom of Jordan

Ministry of Water & Irrigation Water Sector Investment Program 1997-2010
Cost in
No. Name JD MM | 1997 | 1997 [ 1999 [ 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 [ 2009 | 2010
Technical Assistance Projects
1 |Water Feasibility, Design & Assessment Studies 52 4 4 4 4 4 4 4 4 4 4 4 4
Wastewater Feasibility, Design & Assessment Studies 14 1 1 1 1 1 1 1 1 1 1 1 1 1
3 _|Institutional Restructuring 5 3 1 1
Sub-total Technical Assist. Projects 71 1 8 6 6 5 5 5 5 5 5 5 5 5 5
Water Projects
Major Projects
4 |Ongoing Rehabilitation Various Cities 53 26| 27
5 |Disi Amman Conveyor 420 50| 125| 125| 100| 20
Future Projects to be Defined
6 (Groundwater Reduction Program) 250 = & B0 B0 | A A
7 _|Murucipal Water Networks Rehab (Secular Cities) 240 20| 20 20 20| 20| 20 20| 20| 20 20| 20| 20
3 Amman Murucipal Water Network Rehab & Restructuring 151 4l 32 39 39 37
Phase I
9 |Mujib Wair, Conveyor and S. Ghors Intia 104 10| 27 & 30
Smaller Size Projects
10 [Wadi El Arab-Irbid Municipal Water Supply 26 10 16
11 [Mujib Dam 52 7 13 20 12
12 [Waia Dam 22 3| 10 9
13 [Tannur Dam 21 5| 10 6
14 |Desalination Works Pilot Project (JICA) Dising 14 7 7
15 [Deep Groundwater 13 8 4 & 8
16 [Small Dams (Ibn Hamad, Karak, Meedan) 15 2 2 2 2 2 1 1 1 1 1
17 |Water Harvesting Badia Region 20 2 2 2 2 2 2 2 2 2 2
18 [Wadi Araba Wells, Dams & Irrigation Network 9 2 4 3
19 [Wadi Mousa 1997 Germany France 9 1 8 8 2
20 | Community Infrastructure Project (W.B) 8 2 2 2 2
21 |Sakeb 4 2 2
22 |Lajoon Wells 5 & 2
23 |Wadi Zarqa Main, Zara Springs 5 2 3
24 |Feedan Dam 4 2 2
25 |Dead Sea Infrastructure (Jordan) 4 1 2 1
26 |Deselination at Aqaba 40 15 15 10
27 |Jaker & Shedia (Jordan) 0 0 0
Upgrade & Expansion Projects
28 |Mise Small Projects-Network Expansion 130 10 10 10 10 10 10 10 10 10 10 10 10 10
29 |Mise Small Projects-Supply Expansion (WAJ) 130 10 10 10 10 10 10 10 10 10 10 10 10 10
30_|Dier Alla-Zai Amman II 85 25| 35| 20 5
31 |Amman Municipal Water Network Rehab Phase II 50 10 15 15 10
32 |Jordan Valley R ment Project (W.B) 32 2 6 6 6 6 6
Sub-total Water Projects 1,916| 31| 130| 225| 290| 289| 215| 136| 106| 79| 73| 73| 93| 93| 83
Wastewater Projects
Major Projects
Ongoing Rehabilitation Vareus Cities
33 | (WAJ USAID France and South Korea) 30] 1op o 1w
34 |Amman Zarqa Wastewater 195 10| 40 50| 50 35 10
35 |Ain Gazal Pre-treatment Plant & Conveyor (KFW.WAJ) 65 20 30 15
36 _|South Amman Phase I 81 10 12| 18 23| 18
37 |Jordan Valley Sanitation — 3 Plants 73 15 20 20 18
38 |Iibid Stage I (USAID) 45| 15[ 20| 10
39 |Iibid Stage II 62 10) 20f 20 12
Smaller Size Projects
40 |Future Projects to be Defined 195 60| 65 70
41 |Misc. Small Projects (WAJ) 65 5 5 5 5 5 5 5 5 5 5 5 5 5
42 |Sakeb 7 4 3
43 |Wadi Mouse (USAID.WAJ) 14 3 4 4 3
44 [Maur, & Adjacent Area 12 4 4 4
45 |Jordan Valley Sanitation Septic Disposal (CIDA) 7 4 3
46 | Community Infrastructure Project (W.B) 14 2 4 4 4
47 |Ramtha 7 3 3 1
48 |Agaba 12 3 5 4
49 |Dead Sea Infrastructure 3 1 1 1
Upgrade & Expansion Projects
50 |Mariag Maan Karak Tafila Constriction, Upgrade & Expand 17 1 1 5 5 &
51 |Madaba Upgrade & Expansion 10 8 5 2
52 |Al-Ramtha Upgrading & Expansion 9 3 3 3
53 |Abu-Nusir Upgrade & Expansion (Franch) 3 1 2
Sub-total Wastewater Projects 926| 52| 84| 71| 72| 79| 92| 87| 73| 120| 106| 75 5 5 5
Pecce Projects
54 |Regulation of the Yarmouk River 303 10 50| 90| 100 b8
55 |Desalination Conveyor to Urban Jordan (50+10MCM) 100 33| 33 34
56 | Wastewater Treatment Plant 50 5 10 10 25
57 |Storage on Jordan River & Side Wadis (includes conveyor) 70 100 20 20| 20
58 |Adasiyah Divesion 11 6 5
Sub-total Peace Projects 534 6| 38 33| 44| 65| 120 130| 98| 0 0 0 0 0 0
Total 3,447| 90| 260| 335| 412| 438 432| 358| 282| 204| 184| 153| 103 103| 93
Projects for Implementation by WAJ in JD's 2,795| 84| 235| 285| 348| 325 289| 201| 195| 202| 183| 152| 102 102| 92
Projects for Impl tation by JVA in JD’s 652 6| 25| 50| 64| 113 143 157 87| 2 1 1 1 1 1
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PROGRAM AGGREGATE ANALYSIS

SCENARIO: [ A |
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 . 2008 2009 2010 2011
A. WATER QUANTITIES (Mm3/yr.)
Produced . 1 18 74 155 312 425 562 645 788 849 874 887 900 909 918
Delivered 0 3 34 a5 197 279 377 436 540 598 615 628 641 651 647
Billed 0 16 49 106 211 290 396 466 588 658 688 716 744 768 778
Available for Recycling 1 7. 18 34 98 153 228 255 323 34 343 341 339 338 345
B. FINANCIAL (Constant ‘96 US$ m.)
Costs 62 312 685 714 656 483 478 430 436 183 130 130 96 96 96
Revenues 0 1 4 27 75 131 182 227 309 362 408 447 491 532 564
Net Cash Flow (63) (311) (680) (687) (581) (440) (395) (310) (242) 61 157 195 271 312 342
PV of Costs (Fin.) Water Produced AIC Water Deliverad AIC
‘ US$ m. , Mm3 Im3 Mm3  /m3
NPV 8% (2,076) PVC 8% 3,163 PPQ 8% 3,791 0.83 PDQ 8% °® 2580 1.23
NPV 10% (1,971) PVC 10% 2,860 PPQ 10% 3471 0.90 PDQ 10% 3,171 0.90
NPV 12% (1,866) PVC 12% . 2,598 PPQ 12% 2,670 0.97 PDQ 12% 2,670 0.97
C. ECONOMIC (Constant ‘96 US$ m.)
Costs 64 316 766 901 1,076 1,011 1,163 1,236 1,447 1,308 1,272 1,285 1,263 1,271 1,256
Benefits 1 10 70 173 520 743 997 1,151 1,369 1,502 1,547 1,585 1,623 1,654 1,648
Net Benefits (63) (306) (696) - (728) (556) (268) (166) (85) (78) 194 275 300 360 383 392
PV of Costs (Econ.) " |wWater Produced AlC Water Delivered AlC
US$ m. Mm3 Im3 Mm3  /m3
NPV 8% (1,423) PVC 8% 7,995 PPQ 8% 3,791 2.1 PDQ 8% 2,580 3.10
NPV 10% ‘ (1,418) PVC 10% 6,897 PPQ 10% 3171 217 PDQ 10% 2,151 321
NPV 12% (1,395) PVC - 12% 5,992 PPQ 12% 2,670 2.24 PDQ 12% 1,805 3.32
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2. M\/ME

MINUTES OF MEETING
FOR
THE PREPARATORY STUDY
ON
WATER RESOURCES MANAGEMENT
IN
THE HASHEMITE KINGDOM OF JORDAN

AGREED UPON BETWEEN
MINISTRY OF WATER AND [RRIGATION
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Amman, April §, 1999

— A% = o

Dr. Hazim El — Naser Mr. Masaaki MATSUSHIMA
Acting Secretary General, Leader of Preparatory Study Team,
Ministry of Water and Irrigation Japan International Cooperation Agency (JICA)

ﬁ/z/ﬁ

Dr.Nael T. A~ Hajaj

Director of Multilateral Cooperation Dept.,

Ministry of Planning



In response Lo the request ol the Government ol the Hashemite Kingdom of
Jordan (hercinalter referred to as “the Government of Jordan™). the Preparatory
Study Team (hercinalter  relerred o as ;Lhu Team ) was sent by Japan International
Cooperation Agency (hercinal'ter  referred toas “JICAT) to discuss with the Ministry
of Water and lrrigation (hereinafter referred to as “WWI”) the general outline of
the “Study on Water Resources Management” {or the Hashemite Ringdom of Jordao
(hercinal'ter  relerred to as “the Study”)

e _

The Team explained JICAY s policy and procedures ol the Japancse Development
Study Programmes. The Team carried out Ficeld reconnaissimee ind also hiad o series
al discussions with the MV] ol Ticials and the other organizations concerned, The
meetings were held rom Aprid | to 6 at the of Tices of the WL The participaats and

attendees Lo the meetings are listed in the attached Appendixl.

As o result of the discussions, the Team and MW agreed as Collows:

(1}In addition Lo the Scope of Woark  proposed by the Ministry of Yater and frrigation
in their application for the technical cooperation submitted to the Japanese

Government, both sides conlirmed the following:

#)  This Study should be hased on the existing national development plan and the
water sector strategy and policies lormulated by the minisiry and approved by

Lthe Jordanian cabinct Appendix 2.

h) The potential of water resource development in Jordan is timited,  Therelure
MWE would like Lo ask Lhe Japanese side o prepare a Master Plan Swudy on “Water
Resources Management” integrating all water resources in Jordan for future
water supply., However, “The Study” should huild on the National Water Master Plan

heing developed by GTZ and MWI;

¢)  This Study shall integrate the various sater supply plans (eaistiog and

proposcd) and other an-going water resources planning programmes in the Ministry.

LS



(2) Both sides agree o the following:

a) The title of the Study is ™ Study on Water Resources Management for the lashemite
Ringdom of Jordan ~:
B) The Study area shall cover the 12 existing governarates in Jordan as shown in

the Appendix 3
¢) Tentative time horizon ol the Study shal)l be up (o vear 20200 and

d) The Study shall include the preparation of pre=Teasibility studies ol priarity
projects based on the Findings smd pesulis of the “Water Scetor Planning Support

Praject”™ that is being implemented collaborately  botween MW and GT7.

(3) The Study wi Tl be conducted inaccordanee with J[TCA" s hasie policy for Development
Study and the Jordanian side agreed to sccure the necessary arrangements as

{ol lows:

a) MWL will serve as the main counterpart organization for the coordination of the

Study and it shall assign necessary counterparts or its implementation,

h) JICA. working with the cooperation ol other concerned counterpart organizat ions,

will provide technical assistance through out the implementation of this study,

(1) The team requested MW Lo coordinate with other related organiziations to get
max imum cooperalion and secure smooth implementation of Lthe study. In this context,
the team also suggested to establish a steering commitice ta achicve halanced
coordination hetween related agencies such as WAJ. JVA, cte. MY and the Team
acknowledged the importance and necessity ol continued transparency throughout

the Study.

(3) The team and MW] acknowledged the necessity and el Tectiveness ol claose

collaboration with GTZ through outl the implementation of the Study.
(8) The tcam submitted a tentative study schedule as attached in the Appendixd, W

agreed Lo this schedule and highlighted the importance of the counterparts

involvement through out the implementation of the Study,



Appendix1

ATTENDANCE LIST

{Jordanian Side}

[viw]
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(C1zl

Dr.Kamel O Mahadin
Dr.azim El- Naser
ling.Suzan Taha
Long.Mohammad Nujjar
ling. Bdward Qunqar

bng Al Subah

Dr.Durcid Mahasnch
ling.Zaler lH=Alem
DrBital MUA Bashir
Eng.Mohannad Qudah
Fng.Dia Lil= Madani

linge Nazie Abo= Argoub
Fng Jihod Abu Jisnous
Dr.Kheir Al- 1 ladidi

Mr.Salam O.Ghawi
De.Nael T Al= THajaj

lng. st Gocksch

{Japanese Side}

[Preparatory Study “Team]

NMr Masaaki MATSUSTHMA
Dr.Masahiro MURAKAMI
Mr.Akihiro MIYAZARI
Mr.shunichi IATANQO

[(NICA Jordan Oflice)

\
R

ling.Adel O.Zurcikatl

Minister o \Water & Irrfgation
Acting Seerelary General
MIS Direclor

Director of Environment Directorate

Director of Water Resources  and  Planning

Dircctarate
Senior Hvdrogeologist

Seeretary General

Deputy Secretary General
Assixtant Sceretary General
Assistant Scerctary General

Director of Regional Agreement

Assistant Seeretary Generitl
PYirector of Design Waler Svalom
Senior Hvdrogenlogist

Assistant Secretary General
Director of Multitateral Conperation Dept

Senior Adviser=National Water Master Plan

l.eader

Waler Riesources Managetnent

Study Planning

Witer Resources Svsten Planning

Research Coordinator



National Development Plan

National Development Strategy

Regional Development Plan
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National Development Policy
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TENTATIVE STUDY SCHEDULE APPENDIX 4-
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JORDAN
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IC/R : Inception Report
P/R(1): Progress Report(1)
iT/R : Interim Report
P/R(2) : Progress Report(2)
DF/R : Draft Final Report

F/R : Final Report
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4. S/WE

SCOPE OF WORK
FOR
THE STUDY
ON
WATER RESOURCES MANAGEMENT PLAN
IN
THE HASHEMITE KINGDOM OF JORDAN

AGREED UPON BETWEEN
MINISTRY OF WATER AND IRRIGATION
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Amman 20th,October 1999

= R B R

Dr.Hazim EL-NASER Mr. Yoshio YABE
Secretary General Resident Representative
Ministry of Water and lrrigation Japan International Cooperation

Agency (JICA)

Witness

Eng. B. E. KEFAYA
Director of Water, Environment and Tourism Directorate
Ministry of Planning



1. INTRODUCTION

In response 1o the request of the Govemnment of the Hashemitc Kingdom of Jordan (hereinafier
referred 1o as "the Government of Jordan™), the Government of Japan has decided to conduct the
Study on Water Resources Managemaent for the Hashemite Kingdom of Jordan (hereinafier referred
10 as "the Study") in accordance with the relevant laws and regulations in force in Japan.

Accordingly, the Japan Intemaiional Cooperaiion Agency (hereinafter referred o as "JICA™),
the official agency scsponsible for the implementation of the technical cooperarion programs of the
Govermnment of Japan, will underiake the Study in close cooperation with the authorities concemed of

the Government of Jordan.

The present document sets forth the scope of work with regard to the Study,

11, OBJECTIVES OF THE STUDY

The objectives of the Study are

1. to formulate Master Plan integrating all water resourcees in Jordan based on National Water

Master Plan strategies,
2. 10 conduet Pre-Feasibility Study of priority project based on the findings and results of

Masier plan,
3. to vansfer technologies 10 counterpart personae! in the course of the study

11I. STUDY AREA

The Study area shall cover the |2 existing governarates in Jordan as shown in

Appendix |

IV. SCOPE OF THE STUDY

In order w0 achieve the above objecrives, the Study will cover the following items:

1. Formuration of Master Plan (Water Resources Management)

Water Resources Management Plan for 12 Governorates (Conventional&Non Conventional

WaterResources).

1) Review of the existing national water development plan, water sector strategies and policies,
and other related strategies, policies.

2) Review of the present development projects(Disi Project, Wehdah Damn, Projects related with
Pease Treaty erc.,) of waler sector in Jordan including development projects cooperated by
donor countries and
crganizagons.

Y VN



3) Field Reconnaissance;

4) Hydrology Survey

5) Assessment of Water Quality
6) Analysis for Present Situation of Ground Water utlization
7) Confirmation for Present Situauon of Water Supply
8) Evaluation of existung Water Supply System;
9) Considerarion of Scio-Economic Frﬁncwork
10) Analysis (Hydrology, Water Supply System etc.,)
11) Establishment of Basic Punciple for Macter Plan;
12) Initial Environmental Effect (IEE);
13) Outline of estimation for Projects;
14) Evaluation;

(a) Economic evaluation ;

(b) Financial evaluation ;and

(c) Social impact evaluation

" 15) Formulation of implementation action Plan;

16) Selecton of Priority Project(s)

2. Pre-Feasibility Study of Prionty Project (Selected by M/P)

1YPlanning of framework ;
2)Facility(ies) plan / preliminary design;
3))Operation and rnaintenance plan;

4)Cost estrmation and financial plan ;

5)Evaluanon;

(a) Environment impact assessment (EJA);

(®) Social impact evaluation including land acquisition and resettlement
(c) Economic analysis;and

(d) Financial analysis.

6)Implementation plan.

Ak
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v, SCHEDULE OF THE STUDY

The tentative schedule of the Study is shown in the attached Appendix 2.

V1. REPORTS

1.

JICA shall prepare and submit the following reports in English 1© the Government of
Jordan.

Inception Reporu
Thirty (30) copies at the beginning of the work in Japan,

Progress Report (1)
Thirty (30) copies at the end of the first work period in Jordan.

Interim Report:
Thirty (30) copies at the beginning of the sccond work period tn Japan.

Progress Report (2):
Thirty (30) copics at the end of second work period in Jordan

Draft Final Report: .
Thirty (30) copias at the end of the third field survey
The Government of Jordan agrees to submit its comments within one(1) month
afier the receipt of the Draft Final Report.

Final Reporu
Sixty (60) copies within onc (1) month ufier receipt of the said comments on the
Draft Final Report.

/ N /



v11. UNDERTAKINGS OF THE GOVERNMENT OF JORDAN

L.

To fachtate smooth implementation of the Study, the Govemment of Jordan shall take
necessary measures:

(1) to secure the safcty of the Japanese Study Team,

(2)  to permit the members of the Study Team 10 cnter, leave and sojourn in Jordan for
the duration of their assignment , and to exempt them from forcizn registration
requirements and consular fees,

(3) (o exernpt the members of the Study Team from taxes, duties and any other charges
on equipment, machinery and other materials brought into and out of Jordan for the
irnplementation of the Study,

(4)  tc exempt the members of the Study Teamn from income tax and charges of any kind
unposed on or in connection with any emoluments or allowances paid to the
members  of the Study Team for their services in connection with the
implementation of the Study,

(5)  to provide necessary facilities to the Study Teamn for remittance as well as milization
of funds transferred into Jordan from Japan in connection with the implermentation
of the Study,

(6) tw secure permission for enlry into private properties or restricted areas as required
for the implementagon of the Study,

(7} 1o secure permission for the Study Team to take all data and documents (including
photographs and maps) related to the Study out of Jordan , and

(8) 1o provide medical services as needed. Related expenses will be chargeable to the
Study Tearmn.

Tre Govemment of Jordan shall bear claims, if any arise, against the members of the
Suudy Texmn resulting from, occurring in the course of, or otherwise connected with, the
discharge of their dunies in the implementation of the Study, except when such clzims arise
from gross ncgligence or willful rnisconduct on the part of the members of the Study
Team.

The Miniry of Weater and Imigaton (hereinafier referred 0 as “MWI™) shall aa as a
counterpan agency o the Study Team and also acx as a coordinating body in relation with
other govemnmental and non-govemmental organizatons concerncd for the smooth
implementation of the Study.

MWTI shall, at its own expense, provide the Study Team with the following, in cooperatien
with other organizations concerned:



(1) available data (n¢luding photographs and maps) and informadon relaed 0 the
Study,

(2)  counterpart personnel,

(3)  suitable office space cquipped with necessary equipment and furniture in Jordan,

(4)  credenuals or idéntification cards, and

(5)  anappropriate number of vehicles with drivers

VIII.UNDERTAKINGS OF JICA

For the implementadon of the Study, JICA shall take the following measures:

1. dispatch, atits own expense, the Study Team to Jordan and;

2. pursue technology transfer to the Jordan counterpart personnel during the course of the
Study. ’

IX. CONSULTATION

JICA and MWI shall consult with each other in respect of any matier which may arise
from or in connection with the Srudy.
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The Hashemite Kingdom of Jordan
Ministry of Water & Irrigation

Ret. Nog /0T 5 /1 13/ L5E + e
Date 30//(/ / /// OO e

.~ Mr. Yoshio YABE
Resident Representative
Japan International Cooperation
Agency (JICA)
Fax No. (5858924)
Amman - Jordan

Dear Mr. YABE,

We would like to take this opportunity to express owr deep gratitude for JICA
continuous support to the Ministry of Water & Irrigation in managing limited water
resources in Jordan.

Moreover, we would like to refer thankfully to the scope of work for the conducted
study by JICA on water resources management plan in the Hashemite Kingdom of
Jordan and to point out regretfully that Ministry of Water and Irrigaticn is not going
to be able to provide JICA with appropriate number of vehicles with drivers as stated
in the said scope of work due 1o the limited budget of the Ministry.

Thank you in advance for your understanding and Jooking forward to more mutual
cooperation with JICA.

Best regards.

———

Secretary General

— 100 —
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