TABLEAUX






(1988/89 - 1993/94)

Tableau 2,1.1 Sommaire d¢ Donnés Climatologigues

RAINFALL i : __Unit:mm
...NO. STATION _SEPT _OCI_NOV_ DEC JAN FEB MAR APR MAY JUNE JULY ALG Anousd
1565 BAB MERZOUKA 146 410 612 398 342 587 686 969 213 114 39 M1 45N
4104 HAD COURT 17 554 8§58 627 318 638 $19 596 21 122 00 08  H0X
5128 MJAARA 103 619 1025 754 276 TS 6LS  T46 236 1LY 05 Ll SnS
6153 OULED YAACOUB 148 798 1210 G687 474 915 641 957 362 &3 02 09 6626
6200 OURTZAGH 109 711 H00 744 336 7R 156 928 3B 126 2007 SSL2
R0 TISSA 86 412 614 432 24 SLR 519 615 194 23 00 07 199}
AIR TEMPERATURE . : . Unit: '€
_ NO.STATION _  SEPT _OCT NOV. DEC JAN FEB MAR _APR MM’ JUNE JULY AUG_ Aanual
T IS61BABMERZOUKA 249 196 184 141 129 M5 IS8 189 21 16 210 284 WK
4104 HAD COURT 251 198 151 123 104 M9 147 153 188 224 114 R IR
5128 MJAARA %1100 149 19 93 120 187 150 194 232 2R3 WY IS
6153 OULED YAACOUB 256 203 165 144 123 143 159 161 205 221 208 291 198
6200 OURTZAG!I 272 209 164 132 111 1S 161 165 26 254 X2 305 N3
CRMOTISSA 260 199 154 124 101124 152 157 03 M6 04 M0 W3
EVAPORATION : PAN e o Unit ey
NO. STATION SEPT  OCT KOV DEC JA\‘ _FEB _MAR "APR_ MA\ " JUNE. JULY _AUG  Aonual

1561 BAR MERZOUKA 86 58 64 41 50 52 61 64 29 93 12108 7Y

4101 HAD COURT ' ' (NA)Y

5128 MJAARA (N.A)

6153 OULED YAACOUB (N.A)

6200 OURTZAGH 73 3% 23 18 1R 23 x1 Ar  ss 77 99w 4
__RUOTISSA AN
RECATIVE HUMIDITY o o e l,mi
_INO.STATION  _ SEPT_ OCY _ NOV__ DEC__IAN FEB MAR APR MAY_JUKE Juu' ALG gg.;,,p..g_

1561 BAB MERZOUKA % s @ 67 6 6x S8 S 46 W3 RS

4104 HAD COURT & 6 -1 1M W W5 126 6. ST S W

SE2K MJAARA 61 18l g3 R 82 07 72 68 6F 6 3

6153 OULEDYAACOUD - 62 70 73~ '73 %, "7 &8 34 . 6 61 st . 54 66

6200 QURTZAGH SUer m R -3 M 6 W s s s a8 6

BUDTBSA S ;3 ® o w R W B N e s n s e
WINDYELOCITY (NEAN) Ll uniimee

_ NO.STATION  SEPT OCT NOV_  DEC_ AN F_F‘.BWMAR TAPR MAY JUNE JULY._ CAUG Anaual

1564 BAB MERZOUKA . IN.A) )

4104 HAD COURT 20 21 19 17 14 18 19 200 1y 19 23 A 20

5128 MIAARA 13 10 06 0§ ‘04 O0& 10 L2 13 M6 b6 L6 il

6I53OULEDYAACOUB 22 19 20 15 k4 20 20 23 21 2122 12320

6200 QURTZAGH 6 1S5 16 20 32 A 20 15 W7 1S 18 17 18

BOTISSA .2_-54_____1_59,,,4,'-.3._.. A9 k2222 20 23 23 26 024 )

WIND VELOCITY tAVEERAGEMAXY
_ NO.STATION

1561 BAB MERZOUKA
4101 HAD COURT

S12R MJAARA

6153 OULED YAACOUS
6200 OURTZAGH
RUOTISSA

SEPT. OCT NOV

42

25

C 39
3.2
4.7

DEC AN}

47 43 5.6 28
il 26 2.7 1.7
4.6 4.6 12 ¥
35 32 44 42
9 52 53 16

TEB MAR :\PR \tAY JUM.'. JUL‘:

IN.AD
41
16
53

4.1
50,

T-1

45
X3
52
41

LR

42
4
46
6

53

Uit m!\_cs :
_AUG _Annuat

S35 29 4 3% SO
29 21 A 29 36
36 41 A7 AR 53
4.1 s 17 s 44
s6 53 82 49 58

Suiiree T AH
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Tableau 2.2.6 Pfojeclion de ta Population (1/3)

Clrcle

Province Kural Commue Type [Population 1934 | Percemt Years
As of 1986 Present Peevious | Presentl | Incacase 2000 1005 . 10l0
$. Kacem |Ouerzane - |Tecoua) Teroval Rural _ 11740 0.2 12242 12676 13126
Zghira Rural ' 27488 15748 0.2 16421 17004 17607
AinDorj  |Afa Dorij Urban 1258 36 1312{ 138} M0?
Lamjadra Rural 479 14479 0.7 1350981 15634 16189
S.Bousber  |Sidi Boushér Rutal _ 1os| 03 tasal  nse2] 1232
8. Aed Cheril Rural 2121 10248 0.7 10686 11065 11458
S.Redovane  |S. Redousne Rural 19586 0.7 20340 21580 2?346
- [Bai Quella Rural 37785 17799 0.7 18560 19219 19991
Mzefroune Mzelroune Rural . 86951 0.7 5067 9158 9112
Masmouda Rural 26793 18198 0.7 18976 19649 20347
Qunnana Rural 12248 12248 : O.? 12172 i]Z:?S i 3695}
Cuezzane Ouezzane Urban 52 FGB 52168 36 54398 55329 58328
Total of Circle 193590 101856] 209029.3] 216450
Had Kourt [Had kourt . |Had Kount Urban 4296 36 - 4480 4639 4803
' My.Akader Rural 8835 0.7 9213 9540 Q878
Sidi Azzouz Rural 28927 15796 0.7 16471 17056 17661
An Dt [Aw DR Rurs! 23930 0.7 249s3] 25838 26756
Bni Cheal Rural © 33944 IOOI'I 07 10442 j0813 $1196
S A )\l!ladi SA Altadi Rural 1% 0.7 l|§82 - 12407 12848
S.A.B.Aissa Rurat "20729 9248 0.7 9643 998.6 10340
Khnicket . |Khmichet Usban o031 36l eme|  esi2l e
) Co ) Rueal sl o 07 14380 : 14851 15419
Oulad Noue! Rusal 11512 S 0.7 12004] © 12430 - 12871
S.Me¢d.Chell Rural L1527 0.7 7849 8121 ‘8416
Tacughilt Rural 50 208 11437 0.7 H926] 12349 12787
Jorf I Metha {Jorf El Mciha () {Urban 10187 36 106.22 10999 11350
: Lamrabich _{Rural 153359 19453 0.7 o 20284 21004 21750
Total of Circle 163548 170538 1764591] 18ZRSR
Tatal Province of Sidi Kacem 357138 Yi2404] 38%620] 359308




Tablean 2,26 Projection de la Population (2/3)

Pravince Cirele Horal Comimue Type |Paopulation 1994 Pescent Years )
Previous Prescnt Trevious | Present {Increase 2000 2005 1016

Taounate |K.B. Med [Bouchabel Baouchabel Ruial 15937 0.1 16618 17208 17819

Jbabra Rural 33938 17998 0.7 18767 19433 20123

Loulja Loulja Rural 15474 0.7 16135 IGTGS 17301

Sidi Abc Rugal 23570 13056 0.7 13656 14140 14642

K. BaMed.  |K BaMed Urban 13271 6 13838 14329 14838

My.A. Karim Ruyral 8604 0.7 8972 9290 o620

Bri Shous Rural 0913 9038 0.7 9424 9759 10105

My. Bouchia . My. Bouchta Rural 17233 17235 0.2 17972 18610] © 19270

Ghouazi Ghouazi Rural - 18876 18876 ¢7 19683 20381 21105

Mekansa Mekansa Rural 21 330 21330 0.7 22242 23031 23R4S

Totzl of Circle 150859 157307] 162889 1686719

Tacunate  |A. Mediouns [A. Mediouna Rural 16693 16593 0.7 17406} - 18024 18664
|Béeni Oulid  |Beni Outid Rura} 11809 11809 0.7 12314 12es| 13203

B.0. Talraout |B.O.Talraon Rural 8952 8952 0.7 9335 9666 10009

Bouadel Bouadel Rural 13393 1393 0.7 i453 . S=_0«1 1557

+ [Boukouda Bouhouda Rural © 23257 . 23257| . 07 .2425l 25112 25003

Feanassa Fennassa Rural 12 546 12546 - 07 13082 13347 14927

Zrizar Zrizar Rural 7666 0.7 7994 8277 8571

Khialla Rura} 18 54% 10881 0.7 11348 11751 12168

Dhar Souk Dhar Souk Lisban - 331} 36 1451 3575 3702

Tamedit Rural © 25879 22568 0.7 23533 24368 25233

Taounate Tacunaic Uiban : 24378 3;6 25420 26322 27256

Rghoda | Rural P 5528 S0 5764 59691 6181

' Meizacus Rural 3930 9467 0. . 9872 10222 10585

"I Total of Circle 158451 . 165225] 171088 177159

risea AinAicha  |Afa Ajcha Russi 20640 0.7 21523 a286]  230m

A Mazloof Hueal S3690) 17050 0.2 17179 i8410] 15063

Ain Légd:kh Atn Legdah Rural . §2 498 12498 0.7 13032 13495 13924

Bouarouss Eouatouss Rursl _ 17935 0.1 18?.43 15409 2069?

0.Daoud Rural 29982 12607 0.7 12520 12963 13425

RasclOuad |RaselOued  |Rural 16280] 16280 0.7 16976]  17578] 18202

- [Tissa Tissa Urban 7089 36 61| 2022|780

_ © IS.D.Lahcen ¢ Rural 25523 18464 0.7 19253 19937] 20644

- |G.Bousbane  [O.Bouabane Rural - 10855 0.7 11319 mn §2137

Messasa : Rural 19907 0052 0.7 0439 9174 10123

Oulad Jmaa Oulad Imaa Rural 0318 0.7 10238 10601 109;17

. Bsahsa Rusal i7745 1927 0.7 B26G6 8559 4863

Tatalof Circle - 1596125 166447.675] 1723587 - 17847)




Tableau 2.2.6 Projection de la Population (3/3)

Cirele

Rural Convinue

Pravince Type l‘opﬁlm’on 1994 | Percant | Years
_ As of 1986 Present Previous { Prescnt | hirerease 2000 1005 2010

Taounate |Ghafsal Galaz Galaz Rural 19047 15047 0.7 19861 20566) - 21296
Kissane Kissane Rural 14 280 14280 0.7 14890 15419 15966
Ourtzagh  |Ourtzagh Rursl 15226f 15266 07 15918]  16484] 17069
Ratba Ratba Rural : 12742 07 13287 13758 14247
S.Lhaj Med, Rural 19 560 6818 0.7 7109 162 7623
Sidi Mokhfi  [Sidi Mokhfi Rural 1100 0.7 2403 1666 7938
Timezgana Rural i9 603 12503 07 13037] - 13500] 13979
Tafrant Tafrant Rural 13356 13356 03 13927 14421 14933
Tabouda Tabouds Rural T 1357 13570 0.7 14150 14652 15172
Ghalsai Ghafsal |Ucban 4255 A6 - 4437 4594 4757
Oudka Rural 7447 0.7 7765 8041 B326
S5.¥.03 Zeroual Rural 12750 02 13395 13767 14255
El Dibane Rural A0 725 6273 0.7 6541 67113 7014
Total of Cercle 145407 1516200 157003 162575
Tolal Province of Taounate 614342 G40600} 663337 686879
Ta1a Tainaste  |Msita Msita Rural o 1161 0.7 15638 12051 12479
Bragha Rum]_ 120924 9763 07 10180 - 10542 10916
Tafnaste Tatnaste Urbaa 2074 16 2163 2239 :2319
Tainaste Rural . 8658 0.7 2028 9348 9680
El Gouzate Rural 19724 8992 0.7 9376 9709] - _IOQS‘l
Beri Ftah Beani Fuah Rural 14 246 14246 :|0.7 1485% 15382 lS?ZS
Kol EIGhar  [Kaf el Ghar Rural nz2| el o7 nrog| cu21zs]  12sss
Taifa - Taifa Rural o3| o] ¢ e nasa] nsor| 12313
Traiba Traiba Rural 10034] . 1003 .0.7 10463 1 108M 11219
T otal of Cirdle 3 §7170) 90596| "94121] 97463
Taza Ocni Lent Beni Lent Rural 15033 0.7 15676 16232 16£08
Oulad Chrif Rural 11088 0.7 11562 11972 ~ 12397
Tatal of Circle 26128 27138 28204 29205

0. Amli} Oulad Zhair Rural 15788 0.7 16463 17047 17652].
Oni Frassea  [Bni Frssscn Rura! ] 30683 07 31994 330 34306

. R Fouki Rural 404011 . 9718 0.7 10133 10493 10RGS) .
Total of Circle L6189 : 58590 60670 G182}
Total Provinge of Tara 169480 76724 82395 1R9491
hrand Telal for the .'\'tud;" Area 171474 11897281 181995] [KB9491




Tableau 2.3.1 Realisation de Barrages Moyen, Petits, et Lacs Collinaires

Coordinates (km)  Catchment

Storage

5 Taounate

Province Name of Dam Scale
X Y Area(km?)  (1.000 m3)

Taounate Sahela Medium  566.850 441.250 120.00 62.000
Taounate  Essaf Small 546900 429.550 5.5?_ 1,000
Tacunate  Joifl El Ghrab Small 534.800 423.950 1.70 900
Al Hoceimia  Qued Mobrouk Rill 609.546 470.334 140 170
Taounate Ain Guettra Hill 557.150  431.400 0.25 20
Taounate ~ Ank Jmal Hill 541.900 430.350 1.70 ki
Taounate  Bab Boughazi Hill 554,650 430.630 0.29 20
Taounate  Chtioui - Hill 551.000 430.000 0.62 58
Taounate Douar Lékhazayﬁc Hill 554.500 430.250 0.28 25
Taounate Douar Trifa Hili 549950  430.100 -0.95 80
Taounate Ei Khmiss Zrayzar  Hill 572,100 443.600 0.90 43
Taocunate  Matiadama Hill '5§24.850  436.250 3.34 75
“Taounate - Ouldiat El Hafa Hill 527.100 432.450 045 40
“Faounate QOuled Boumaiza Hill 538.770 429.200 1.65 200
" Tagunate  Sahclomar Hill 574750 428.805 087 125
‘Taouhate  Si El Makhfi Hill ' 556250 445300 110 80

Sidi Moussa -~ Hill $62.650 425750 0.35 35

-Source : AH

T-8



Tableaw 2,3.2 Debits D'étlage Actucls aux Postes de Jaugeages

River System Gauging Station Calchment Average 95% Dependable
Aren Discharge Discharge
(km?2) {m3/sec) (m3/sec)
Sebou Dar El Arsa 7620 24.43 5.86
Azib Soltane 16450 51.59 10.92
Bel Ksiri 25980 129.52 13.02
Ouetgha Bab Ouender 1756 17176 0.86
Pont du Sker 486 9.26 0.16
Ain Aicha 2460 32.88 1.06
Galez 300 10.53 0.03
Rhafsai 177 . 12.46 0.08
- Quirtzagh 4392 55.90 1.03
Tabouda 861 15.99 0.07
Tafrant - 953 16.61 0.06
M'faara C 6190 81.99 0.75
Lebene | Tissa | 792 601 0,03
‘[naouen Bab Merzouka - 1500 6.84 0.1
" El Kouchat £ 2570 1317 034
Rdal Had Kourt = ey M 10.00

T-9



Tableau 2.3.3  Barrages Actucis ¢t Recommandés par le Plan Directeur

Oum Er Rbia Basins, 1992, AH

©T-10

SBO
Effective
River Systein Name of Dam Storage Remarks
(million m3)
Upper Sebou Foum Kheng 39.0
M'Dez 557.5
Ain Timedrine 2.8 o
Ait Youb / Allal Fassi’ 33.8 Existing (1990)
Inaouen Touahar 60.0
Wdriss ler 1,100.0 Existing (1973)
Lebene Sidi Abbou 60.6 N
Middle / Lower Sebou | Sidi Echahed 106.6 Under Construction
- | Mechra El Bajra (*)
Lalta Aicha
Quergha Asfalou 88.0
Rhafsai 1220.0
Tafrant 220.0
“| Bab Quender 300.0
‘| Al Wahda 3,000.0 Under Construction
| Koudiat Bourna - _ *)
T Beht '| Gujet Es Soltane 175.3
El Kansera 266.6 Existing (1935) -
© Noter © (%}~ Intake dam for ir.ne.lba?sin diversion’ : _
' Source Tﬁe lme:grate'd Master Plan on Water Resoﬁrce De\_'elbpment inthe Sebou, Bou Regreg and

o
o



Tableau 2.3.6 Le Programme de Mise en Ocuvre pour fes Barrages A Petite

et Moyenne Echelle -
Medium Scale Dam (1995 - 1999) , _
Province Name of Dam Coordinates (km)  Catchment  Storage Construction
X Y  Area Beégining  Period
(km?2) Q000 m3)  (year) {month)
Taounate Bouhouda 576450  445.850 478 50,000 1295 0
Taounate Tahar Souk 602950 452.650 468 20,000 1996 M
" Taounate Aoulai 542,150 467.850 490 40.600 1996 n
Taounate Ain Abdoun 590,550 442.500 58 10,000 1997 ki
Taounate Pont Sker 572800 441.900 540 41,000 1998 12
Taounate Zrizer T 571250 444.200 26 6,000 1998 ]
Taounate Sidi Mokfi 558.450 448300 38 26,000 1999 10
Small Scale Dam (1996 - 2001) L _ .
Province Name of Dam Coordinates (km)  Catchment  Storage Construction
X Y  Aréa Begining ~ Period
: km2y  (1000m3)  (year) . (month)
Chefchaouen  Douahar 506,000 © 466.800 - 43 1.060 1996 12
Taounate Gharbia 552,750  492.130 5.2 750 1996 18
% Chefchaouen  S. Abdessalem '517.000 . 471.500 - 16 1710 ' 1996 13
& Al Hoceima Mrint $75.500  476.200 KA 5.000 1997 18
~ Taounate Bousfoul 554.000  450.150 5.3 2,000 1997 15
Taounate Addad 530810 440.900 16.6 887 1997 15
Chefchaoven  Koucha 506,000 465.450 66 - 1347 1098 18
Al Hoceima Bouhout’ 608.200  470.200 T - 180, 1998 18
Chefchaouen  Mokrisset 505250  482.500 4 991 1998 12
Taocunate Ain Daroua 542750 444450 23 500 1999 . 15
Taounate D, Meckour 572600 447.400 23 500 1999 12
Taounste  O. Merzainé 568300  447.775 29 930 . 1999 18
Al Hoceima Azila ' 580000 473.850 - 8.0 350 2000 18
Chefchaouen  Kchachda 502,500  468.000 " 19.5 5.210 “2000 15
Chefchaouen  Tillouane 512015 481450 25 608 2000 24
Taounate K. Assassa 555400 444,600 21 570 2001 12
Taounate Gaadiine . 568.000 429100 23 270 2001 2
Taza Amlilis 624700  465.700 8.4 1,600 2001 12
Source : AH



Tableau 2,5.2 Camcléristiques Techniques des Systémes ¢ Allmcmatlon
en Eau de Surface

Techmca! Spec-ﬁcatmns

. Water Supply System

Ain Gdah Mekansa Karia Ba Moh,
1{Establishnient . : )
1. Construction 1988 _ 1987 -
b, Commencement of management by ONEP 1991 1991 198%

Inlake and Raw Water Transmission Main

Ed

a Watgr source

Inaouens river

Schou river

Schow rnives

b. Pumps

Nos. of unit 3 2 2
Flow rate { m3/s ) 0.040 . 0038 0.035
Pump head (1 ) 18.0 C 152 15.0
¢. Transinission pipe i
Diameier ( min ) - 208
Pipe inaterial D.1.P AC.
Lengih (m) - - 160
- Flow rate { in3/5) - - (.035
3| Treatment Plant
a. Capacity
Daily Max. (m3id) 5.500 4.800 1600
Average Daily (in winter ) {m3Ad) 800 2200 1,300
Average Daily (insummer ) (mid ) 2.000 L -
Served population - 22,000 .
b. Number of unit
“Recéiving well ! 1 !
Mixing basin 1 1 1
Floccuiation basin P 1 |
Sedimentation basin 2 2 2
Fitier 4 4 4
Clear water basin 1 1 I
¢. Raw water guality '
Tuibidity® inax {min) > 100 (11 >1000 (15} > 00 (15)
pH: max (min) £.5t2.5) BS511.5 25029
Chloride iron: max tmin} {mgfly -~ C4S0{65) T500 (78) 13.500(64)
55: max Gnin) tmgd) - . )
Oxveen Durhand: inak (min) {mefly 1540.22) 5040.723
4| Treated Water Tranimission Main - : - -
R E Pspcdl'nn ermmm) C{T/P-RI 30K} CCHP-RD 200 200
‘ (RELRY) 200 | (RI-RDY 200 -
- b P;pc materia SPp.DIP §.p. DiP S.p.DIP
. Pipe length ¢ m)) (T/P-RIY 2093 | (T/P-R1Y 6.500 S000
“Pipelength(in) {R)-Heady 6.879 1 (RI-RZ) 2,200 145
Pipc length Em ) {Head-R2} 4176 - -
4. Punping head (i} {T/P-RH 239 (T/P-R1) 28 10

Pumping head t en }

3
{R1-RY) 20

tHead-R7 292

5{itesersoir
Main rescrvair

. Distribation reservoir
Capacity {main)
Capacitg (secondary)

' Ty

2 2 -

1 21 -
COLLS00 < 3000 B LG 1 R00 -
an . 00 A.450 -

Circular. Seini-ground

[-a)

Distribution Faciditivs

a. Public stand pipes
mgier reading

¥ tigne L inonth

! e £ month

| visne £ month

e Pipe maserial
Tranunission w:ain
Distribution nain
Conncction pipe

SP.DIP

senip

SP.DLF
AC. AC, AC,
GSP.PVC GS.P PVC GS.p.PVC

Soutce: ONEP
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Tabieau 2,5.7 Les Quantités d'Eau Produitces et Consommdées,
Province de Taounate, 1994

Water Supply Popula- House  |Water Water - |Water Relative Revenie  |[Unaccounted
. Center tion Co_nnecﬁ. Produc. Distribu. [Consum. |UW Consum. |Ratio for Water
‘3% = (m3) (nd) {m3) (Werd) (%) (%)
1/ Taounate - é4.379 - 3.207|  677.686] 654,543 531‘5?4 59.8 78.5 2.5
2Karia Ba Mohamed | 13,270} 1.23d] 489,936 450,606 307,308 63.4 62.7 373
3M|yBou§hm : 3,140 32 §.934 9,132 6,251] 5.5 62.9 371
4|Mkansa o] s w3ans] a3nesy 92907 11.9 618 35.2
slainGaan. 20478) 368} 335065 2788 151955 14.1 53 57
| 6] Tissa , :7,0'539 680 164,252 156,010 112,630 43;7 68.6 31‘7-1
7|Rhafsai ' .4.2.55 C733] 870400 82784 54363 35.0 62.4 3?i6
8|Ouartzagh’ 2,633 234f  27934]  26538] 13,064 136] . 468 532
9]Ain Aicha 4,000 193] 8,500 8.076 5.060 3.5 59.5 405
' Total 109,550 7,026 1.943.025 1.850,029| 1,275,302 :{A\'e.)fi}.‘) (Ave)65.6] (Aveddd

Source: ONEP Taoﬁ nﬁle
UW; Unit Water

Tableaw 2.5.8 Les Quantités 4'Ean Produites et Consommdes,
Province de Taounate, Premicr Trimestre de 1995

: Wa-ter Supply  |Popula- |House —|Water Water Warer - [Relative  |Revenve |Unaccounted
: Center tion Connect. [Produc.  [Distribu.  [Consum,  JUW Consum. |Ratio for Water . :
_ | (-@13) RO o | Cwea | (%) . |

i{Taounate 24.359 3.470] 203,383 ioi,:ﬂs 155.973 . ‘53.4 613 | 387

2{Katia Ba Mohamed| 13.270 1.234]  112,262] 104,382 76.63:3 64.2 68.3 '.ﬁ.?

3]Mly Bouchta 3,140 | 32 1.820 1,583 1,460 5.2 80.2 19.8
4iMkansa 2133 - 25) 21,907 25,100 18,598 9.1 66.6 :33.4 :

| 5|Ain Gdah 29.478 368 74,192] ?0.,721 20204 ¢ 110 - 394 | 60.6

6] Fissa | 7,059 749 42448 | 38.97s]  29.504 464 69.5] - 36.5

7|Rhafsai 4,255 73N 10,884 10,367 7.680 ' 2&:.] 70.6 2‘5,4

8 OUar;mgh ~ 2,638 234 11,197 10636 51431 21 459] 544

% 1ol ain Aicha 4,000 193] 406 3,650 2419 6.7 58.8 412

| Total - 109,550 7.268 490.?09 466.696 296.616 .(Aw:.} 30.1|tAve.} 60.5 (A\-e.)39;5

Soutce: ONEP Taounate
UW: Unit Water
T-15
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Tableau 2.6.2 Quaiil_é de V'Eau dans les Pults et Foragés {1/3)

DOUAR

CONDUCTIVITY

PROVINCE COMMUNE QUALITY CLASS*|
. IR '
TAZA BENI FRASEN [OULAD YACOUB
BMARZOUKA |ALHADA
BEN] LENT OULAD HAJOUN
DHAR DREJRA
GUELDAMANE |NAKHLA 1686 AVERAGE
S.MAM MEFTAH
OULAD CHRIF |CENTRE
S BOUYADOUR o
OULAD ZBAIR |TAJAYALT SALTY SALINE
RHUIATA RHAR |KASBAT MGARA _
BAB LAGHNEM SALTY SALINE
TAIFA KT .BENi SALTY SALINE
OUARIAGHEL
TAZA DPTP
MEKNASSA CH [BENI HAITAM -
B.MARZOUKA |STA HYDROLO.
ASDOUR
SMiA BAB TAZA
QULAD CHRIF |BAB RAMLA 1076 PASSABLE
OULAD CHRIF |BAB RAMLA 970 PASSABLE
BNILENT BNILENT 1011 PASSABLE
IBNILENT BNILENT 1131 PASSABLE
BOUCHEFAA . |BOUCHEFAA 430 GOOD
BNIFRASEN  |BNIFRASEN 097 PASSABLE
RBAA FOUKIA [RBAA FOUKIA 777 -GOOD
. BENI FETAH  |BNIFTAH 2300 AVERAGE
TAOUNATE  [TAOUNATE . [MEZRAQUA 611 GOOD
' SOUFLA . :
|HIAR o 9070 SALINE
[MAABID :
i [MAABID .
HMRAGHDEN 'BAD SALINE
o : HMRAGHDEN - 960 PASSABLE
BENIOULID - |BENIQULID 674 GOOD
GHAFSAI AIN BARDA
AIN AICHA OD BOUTIA 208 GOOD
" |ouLED
BOUSLTANE .
MHAMDA 593 GOOD
5 - |KALLALINE
- |OD. HAMMOU  [FENNASA 263 GOOD
3eme PONT ~ |LAAZAIB 9990 SALINE
_IBSABSA KT |KBIB 320 Goon
* based on conduclivity (1S/cm) as below
0 -300 “[800 - 1600 1600 - 2200 3200 - 6400 > 6400
GOOD PASSABLE . AVERAGE LOW SALINE

Source: National Masier Plan
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Tableau 2.6.2 Qualité de I'Eau dans les Puits ot Forages (2/3)

PROVINCE  |[COMMUNE DOUAR CONDUCTIVITY | QUALITY CLASS*
L ' ' {S/cm L
TAOUNATE CHTUYNE
EL ABBADMA 4660 LOW
BSABSA 4230 LOW
OULAD ALI
SABBAB sS40 GOOD
HAJRAT 13350 SALINE
LHAYAR _
OULAD 1490 PASSABLE
ABDESSLAM
BN1 HMIED
0d MIMOUN 640 - GOOD
QULAD BEN 580 GOOD
TALHA
KRADSA 7790 SALINE
RZINA .- 1500 PASSABLE
~ |BNtOQUKIL. 2660 O LOW
ALHAMRA 710 ~ GOOD
KHANDEK 1230 PASSABLE
ISLAN '
BOUCHAN 610 GOOD
KELAA : :
OD AZZAME .-
. _ MZRAQUA ,
@ : : {OULIA 14800 SALINE
L'HIOUAL _ 12000 AVERAGE
TIMZGANA - . 15840 | PASSABLE
|SEMOKHF 2510 | AVERAGE
 |[FENNASSA o460 . GOOD
TAMSNIT - ~ 990 | - PASSABLE
|AMEZRI ' 2270 AVERAGE
|SIDL YAHYA ' o
{BoUTHAL . ¢ 3310 . | - LOW
. LAKELAL ‘5 R ‘
BOUAROUS OD.MESSAQUD 714 GOOD
BOUCHABEL  |OULAD ALLAL .
BSABSA HOUARA
KERAIA 2900 AVERAGE
OULIA OD.BEN TAHAR - ‘
OLD JEMAA  [HAMZA |
OLD AYAD LEMOUALDA
lOULIA BZEKIENE : :
SLMHAMED  [NOUAOURA . §900 AVERAGE
B. LAHCEN ‘ - -
* based on conductivity (jtS/cm) as below :
0 -800 800 - 1600 1600 - 3200 3200 - 6400 > 6400 ]
! [GOOD PASSABLE AVERAGE LOW ' SALINE
g Swurce: National Master Plan
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Tablcau 2.6.2 Qualité de I'Eau dans les Puits ¢t Forages (3/3)

QUALITY CLASS

PROVINCE COMMUNE © |DOUAR: CONDUCTIVITY
: : : USfem
SIDI KACEM  {SID] MED CHEF LIEU
SIDI ABED LAKRADSA | 5900 SALINE
LAKRADSA 2 1606 PASSABLE
JBABRA QULAD BLIL
GALAZ ZAOUIA
A.MAATOUF |OULAD KHRIF
BOUCHABEL [OULAD BEN
, YOUSSEF
- |A. MEDIOUNA  |A. MEDIOUNA 500 GOOD
IFIF BEN YARZINE
+ based on conductivily (Sfem) as below _
0-800 1800 - 1600 1600 - 3200 3200 - 6400 > 6400
GOOD -|PASSABLE AVERAGE LOW SALINE

Source: National Master Plan
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Tabteau 2.6.3 Classement des Provinees Sclon les Incidences de Maladies Hydriques

%;"} PROVINCES . CHOLERA TYPHOID] INFANT | MARK OUT| MARK OUT
n MORTALITY| OF 1) QF 2
11990 | 1993 | TOTAL (N B -
1S KEXITRA 2 | 3 6 1.2
05 AZILAL 2 2 2 2 6 1.3
39 KHENIFRA 2 2 1 ! 6 1.2
71 TETOUAN 2 2 2 2 6 12
60 SID] KACEM 1 1 2 1 i s -1
63 TAZA 2 2 I L] 1
|27 FES 2 2 4 ns
37 XHEMISSET 2 2 4 0.8
47 MEKNES } 1 2 4 08
{61 TANGER 2 2 : 2 4 ny
|15 CHEFCHAOUEN ) 1 2 4 ns
IV IFRANE i 1 2 4 0.8
45 MARRAKECH i 1 2 i 08
65 TAQUNATE i { 2 4 0.8
19 EL KELAA I 1 1 2 0.6
13 BOULMANE o I 1 3 0.6
|67 BENUMELLAL - i 1 2 0.4
41 KINOURIBGA i 1 2 0.9
55 QUIDA 1 ) 2 04
S9SETTAT i 1 2 C o
31 ERRACHIDIA 2 1 04
23 ESSACUIRA 2 2 0.4
51 QUARZAZATE 2 2 0.4
67 TATA 2 2| T
BOUJDOUR 2 2 Fadf
03 AL HOCEIMA S L 1 o 02
MWFIGUIG _ i i o
57 SAF) ; I : i 0.2
63 TANTAN : i i 0.2
66 TAROUDANT - 3 e 0.2}
73 TIZNIT ‘4 ] 0.2
85 RABAT SALE . oo : i) ' 02
ESSMARA o i L 0.2
LAAYOUNE S IR I 1 | 0.2
OQUED EDDAHAD 1 o 0.2
01 AGADIR it 0
(9 BEN SLIMANE .t 0
i7 EL JADIDA 0 0
49 NADOR 0 0
72 LARACHE -0 0
79 BEN MSIK SDOT 0 0
75 ACHOT A ) i
“ 81 CASA ANFAO o R
31 GUELMIM 0 L
83 MOH ZENATA 0 0

Source: National Master Plan
() = 2% {1y 12 ()4 1% (3) _
{1300 = 1¢ss than 120 cases/provin (2) Ozincidence rale <SOFGONKK {3} D=less than 100 cases/ 106D
1= 12010 200 caselpravinces Izincidence rate S0 - FSOAO00 1=1000 tol 12 cases/ 1000
% Y=inciderce rate> | SHFLDO0ON  2=mure than 112 cases/ 1000
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Tableau 3

3.4 Donnéens Météo-hydrologiques Adoptées dans

Rwer Basin

Pum pitation
Reference Station

Period

Mulliplicf for Converling
Cinto B‘lSIn Ramﬁll

Runoff
Reference Station
Period

Catchment Avea

Evapotranspiration

Reference Station

I'Analyse du Bilan_d Eau
Rdat s Ammz
4404 Had Kourt 6400 Rhafsai
11957/58 - 1993/94 11957758 - 1993/94
1.40 1.29
11436/8 Had Kourt  [607/9 Rhafsai
1957/58 - 1993/94  11957/58 - 1993194
673 k2 . 777 Lm”
6200 Ountzagh 6200 Qurtzagh

Tableau 3.3.5

T-28

Application ¢t Données de Précipitation

“Objective Area [ Ain et Terowal  J.Berda
CatchmentArea [120km2 Tletxm2 63km2
A[)ﬁlté—d Tank Model - 7_7 Rdat S Rdat o Amzzi;zww i
Precipitation B
o Reference Station 44-_04 Had Kourt 5128 M‘jaﬁl'n 6400 Rhafsai

‘ Period 1957/58 - 1994/95 ~ |1957/58 - 1994/95 ' 1957/58 - 1994/95
rdpouqnsbﬁ—m{—' | R . S
Reference S_la_uon | 6”00 Ounzagh 6200 Ourlz:wh 6‘700 Ourlzaah

o



Tableau 3.4.1 Projections Démographiques et Demande ¢n Eay,
Zone Modéle Ain Defali, 1995

Name of Douvar Popubmion| Served | Livestock | Unit Water Bemand | Nev Warer | URW Waret
: Popuakion |(convenad] Domestic] Livestock] Demand Deinand
| ] P (80%) | totsrge) | (VoA | tUheaidy|  (nndAd) (%) Gn3Aly
H{Aapulal 320 3156 282 0 W 60 40 100
2|Ain Chamia 710 568 36 20 20 123 W0 WS
3| Ain Defali 750 £00 0 20 W0 120 an | o
4| Ain Seddine 100 80 . 296 20 20 25 10 12
5]Ain Sfessel 102 §2 16 20 20 17 a0 23
| 6]Amamdy 350 2580 . 64 20 20 5.8 MY A
7|BaiChellah - 250 200 13 20 20 44 10 73
| 8]Bai Sennana . 640 552 172 20 20 10.% 4 8y
. 9|Bni Zid _ - §350 680 292 20 E) 14.5 40 242
10| Bouajajx - - 74 59 - 42 10 20 1.3 40 22
| 11{Beuajoula . 264 04 JRR 0 2 50 30 . 83
12[Bovkoulrat. - ¢ D250 200 4 R0 20 R 40 1.0
[ 13]chactia Bir 730 TSR 496 20 20 132 R
14[Chaouia Bouryaiet L 550 440 270 0 7 T4 m T
15|Chaotria Renel _ 1.3 | . 8’16 870 20 0 9.1 40 TR
16{Caicuh - 140 1k 115 0 20 S8 0 13
17| Daaf Lahfira 230 C184 HO 20 ) 11 10 7.2
18] Daal Quld Al 100 C R0 1 ] e 20 21 10, 3.5
19{Dhar Kharoz. 158 - 126 78 i) 20 23 0 1.1
20| Driguchar 96 77 99 2 ) 1.8 40 30
2l Faditia R 36 | n 20 w62 | 1 103
2 Fssubiven - 2 119 SR 30 20 iR 0 6.3
23[Hjalna Rdy R 640 370 20 B30 1.9 M 233
24|Jaaouna _ 192 154 15 W m 13 40 5.5
| 25[1did 700 560 230 ). 20 20 1LY 30 198
26|Iramno ) 300 210 111 20 20 51 40 - 5
27|Kelaa 219 175 40 on R Y 10 60
2B}Khobzianne 790 632 32 | T 13.0 4 N,
_ _ 29| Kranes 320 156 58 2A} el 53 10 &8
. - | 30[Kravucha 120 576 24y 0 2 13 10 2058
% o |3 Ladmirat 18 493 147 0 2 el 40 17.2
32|Lascuagula w00 | sed Th 20 ) 1.5 40 1v.2
33|Lahasha 126 L0l 96 2 20 23 i EX
31|Lahjafia Beusdour 72 576 0 | LG 3 20 145 30 242
35{Lahjajina 894 7158 1L 2. 24} 16.0 3 26
A6{Lahiahia 30 200 2 20 . W | 42 3 7.0
| 37| Maadid & | 4r . ]| w. w12 1M K
[ 38|Mknn Mougui W 56 270 HIR 20 19 40 32
39[Mountda - i 295 194 L) 20 6.5 10 108
40|Mrabib 454 363 293 A U A kT 135
41|Outed Bouchriba o 150 280 200 A - W0 | 62 0 103
42|Quled Mahyou TR 233 C 116 3y 0 5.0 ECE 83
[ 43|Ouled Selem 1o ] C G ) 20 20 3y 33
44]|Guled Aorouh 0 | 0 0 20 0 040 10 0o
4510uled Benyefou 178 02 -1 50 A0 ) 1.6 D 127
46)00led Boummer 20 71 135 (] i t R 40 ih
47{0uled Bouaveh 190 152 85 S 0 3.3 40 55 °
48]Ouled Buubker 417 312 - 138 I T 2.2 40 120 -
49|0uléd Ghaid TR A5 154 E 0 | 40 N7
50[00led Kiir 2250 NTE 560 Kl 20 3.5 40 625
51]0uled Noval_ - 200 CER0 122 R 0 16 30 60 -
§2Repada 70 56 £ ) A 1t | w | 2
53[Statina 231 N ) 20 20 IEEEN B 72
43St - , 1.536 1,72y kS R 20 244 40 415
55{Souhan _ 20 168 350 2 20 44 | 40 7.1
56} Souissat - 270 216 - A9 - X 20 15 - 40 1.5
57|Ain Mesiminda 20 1) B Wl wm 0s a0 [}
- | s8{Lasainala Sayed 100 80 KL ) i 17 | a0 28
g [59]Conp EvAmsia | 8% 70 W00 | 70 Ao | [ a3
’ 60[R Cenrer Ain Derati - | - 1.0 238 180 - ) M 17.3 40 s 1]
Tedal ‘ 24,234 W88 | 1217 - . 4403 - My

Noie: Numbers of population and fivestock In Qubsd Aaroub donar are ingluded ia Lahiabara dovar, sinee these
dovars are alocated very near io ¢ach otber, '
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Tableaw 3.4.2 Projectioiis Démographiques et Demande ¢n Eau,

Zone Moddle Ain Defali, 2000

Nawne of Dovsr -

Unit Watcr D.m;umi

Populativn | Served | Livestock Nei Water |- URWY Waer |
Popualtion ] (convened] Domestic| Livestack| Bemand Deenand
L ) S(80%Y { wlargy | (kY | iUncadddl] . (mdAR %Y | (mddy
1 Azoutar 331 265 82 iy} 20 64 33 we
2| Ain Chamia 738 . S8R . 316 il 20 i1.5 38 - 133
3] Ain Dofali 1 621 ) N ) ER) s S
4Ain Séddine 14 83 296 Ea) ) 1R 33 13
S1Ain Stessel 106 &4 36 23 M 20 35 - 11
&lAmarna 62 W &4 £ it 6.9 35 106
7|Bni Cheliah 259 207 123 ks 2} S5 35 18
8|Bni Sennana 663 5310 172 23 20 127 35 19.5
9|Bri Zid 880 704 9 ke A 17.1 35 263
10]Bouajajat 77 6] | 42 - 23 - 0. 1.5, - 35 13
11 |Bounjouint 10 216 288 3 20 .58 - 35 83
1218 oukouvirait 259 207 4 2 1 2w 5.0 35 1.7
13{Chaouia Bir 156 605 496 23 .20 154 35 237
14[Chaouvia Bomyael (570 - 456 270 23 20 - 113 35 174
{5[Chaouia Rmel 1,059 §5$ 810 23 20 22.3 35 143
16{Chizuh 145 116 15 23 20 - 30 kM) 16
F{Daafl Lahfiro 238 191 210 23 Lt 5.0 35 1.7
18]Daaf Ould Al 14 K3 170 23 et .24 35 A7
19|Dhar Kharae 164 13 8 23 W 12 is 4.9
2 Oriouchat 99 &0 .99 23 20 -2 33 312?
21|Fadilia 357 286 242 n - M 13 38 112
| 22)Fssahiyen 232 186 18 23 20) 4.5 s 6.9
23 Hjatna Rdt 828 663 370 23 20 164 35 252
24} Jaaouna 194 159 . 73 2 X 1y 3s 6.0}
251 0did 725 580 230 23 20 14.0 33 L5
26]hramna 3kl 249 11 23 20 6.1 33 44
27Keha 2 181 - 40 n 0 43 33 6.8
28| Khobeizone 8i18 654 132 pE] 30 i34 33 137
29[Krancs 331 155 58 n 0 6.3 35 [ 97
0| Kraoucha 746 596 249 % I 14,5 35 123
31| Laamirp 638 519 197 n- W0 122 as 8%
3 Laaowaoula 723 580 115 13 ] 13.7 35 20
JilLahashs 130 104 96 A 0 2.3 a5 42
ItLabjafra Bougdous 146 396 ©LOBG 23 0 16.7 JAS 157
35]Lahjajina - 926 74] - SNH 3 ) 188 35 K.Y
16|Lahrahra 259 207 "2 - n ) 50 5 1.7 -
37|Maadid 62 500 78 n 1 .4 33 21
IRIMEam Muugui 72 58 270 3 K 2 35 32
3I9IMoualkds 385 DR {91 - N 2 1.7 s LK
40IMrabih 470 376 93 R, 20 2.5 35 136
41|Ouled Buuchriha 362 00 00 L. 20 7.1 350 N2
| 42]0uled Mahyou am 1 16 n i) 5.9 s EAN
43]Ouled Selem L 91 106 n i) 14 s 317
43i0uled Aaroub L - {} (] n k(] [ X1] 35 00
45]0uled Beinvelou I 3 52 23 20 iR 35 135
416]Ouled Bouamer 93 15 135 23 AV 2 35 12
47]0uled Bounyeb 7 157 BS n 20 1y 35 6.0
48| Ouled Boubker 442 354 135 21 C R.5 35 13.4
49]0uled Glaid 849 C 619 54 23 X 16.7 - 35 57 -
50]Outed K 2320 1,856 " 560 B W KK I N
51| Outed Nouat 207 166 [ n 0 1.2 33 65
53|Repada 72 58 64 n ) 1.5 35 23
53|Stahma 2231 1w 208 2 i3] 50 35 11
54Stim 1.591 1,272 122 n 2 B'x 3 455
55|Sovha 217 174 50 -1 10 s 335 24
S$63Souivsa 280 L2 oY n i} S$4- 35 8.2
57| Ain Masmounla 2 7 .73 N 20 XS 35 1R
$8]Laoumata Sayed 104 8 KL 23 2 ) K} X
$9)Coop El Assiza 91 - 7 200 33 ] L2y ) 3.5
GIR. Center Ain Dofati | 1.08% 848 - 180 2. -2 - Ms 3% 3.5 1
Total w630 | 20004 | 12307 -1 5180 . 3969

Note: Numbers of population and tivestock in Ouled Aardub douar aré ine ludcd in l.:\hr.uh'n.» dauir, since |h\se

douars are atocated vy near 1o each other,
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Tableau 3.4.3 Projections Démographiques et Demande en Eau,

: o . Zone Modtle Aln Defali, 20058 _
Name ol Dovar Papulation| Served f Livestock | Unit Water Domaod | Net Water } UFW Water
' Popualtion | (convened| Damestiv| Livestock ] Demand Deimand
_ (80%1 | tolarge) | VA {ilheadA}] Enda) | (%) | - Gidd) |
HAaoufar 343 4 282 21 20 XS w |- na
2| Ain Chamia 76 509 316 M 0 174 30 L,
3| Ain Defali : 804 643 0 27 R LR 30 219
4| Ain Seddine 107 $6 296 21 20 12 30 T
5[Ain Stesserl 109 57 36 3 20 25 i b
6l Amama YA 300 64 2 20 8.3 k] 1ty
7|Bni Chellah 268 204 123 21 20 &\ 30 27
B[Bni Sennana | e8e 549 172 23 20 15.3 T IR
- 9Bni Zid _ 21 719 252 ¢ 27 2% 206 30 94
10{Bouziajai : 79 63 42 27 20 18 D 26
1HBouajoud | . 20 2224 288 . a7 20 69 30 9.1
13[Boukouiraut . 268 214 74 17 A0 60 0 8.6
| 13]Chacuia Bir IR 626 456 7. 20 18.4 30 263
14[Chsouia Bouryael 590 472 270 C27 20 REED 30 194
15[Chaocvia Rmet - 1,107 885 8i0 27 20 26,5 30 31y |
16{Chleuh 150 110 115 21 20 36 30 5.0
V2{Daaf Labfira : 247 197 210 27 20 5.9 0 84 |
18]Daaf Ould Ali 1017 86 110 27 ) 28 a0 )
19|Dhar Kharaz - 16% 114 8 27 i) 3.9 30 56
3 Dricuchal 103 g2 99 27 20 25 e 36
2N[Fadilia _ 370 294 242 - 27 | .. 87 30 12,4
| 23|Fssahiyen : 240 | 192 78 27: 1 20 5.4 e - 1.1
23 Hjafna Rdat ' 858 .| 636 70 27 20 19.6 3 250
2 )aanina 206 - 165 75 27 20 4.1 a0 6.2
33]did ' 251 600 230 21 01 16y 30 241
28 )ramna 332 2571 - i 27 wn 1.3 10 104
17]Kelaa 235 188 40 " L 52 i 7.4
28| Khabrianae R47 - 678 132 L 0 i8.7 30 167
29| Kianes 143 274 58 7 M 16 10 0y
. -1 30{Kracucha 712 618 249 27 . 20 17.4 10 MY
\%, 31 Laamirat 661 D EETN L 20 4.7 0 N0,
32|Laacuaovla 151 6EH) ) 27 20 36.5 ) 3316 .
33|l.ahasha 135 L - Y 27 D 12 L 44
31 Lahjatia Bougdour 712 L LG 27 o 19.7 kT 8.1
35iLahjaima Y59 ©O761 574 27 20 ny 30 0.
36 Lahiahia ' 268 EIL 82 . 27 0 60 .3 K6
37]Maadid . 64 : 51 1 m. 27 20 16 | 30 | - 23
38|Mkam Mougui 5. P60 2 27 0 24 | 30 X
39|Moualdy - 399, C 3y o4 Iz 20 | war A ] 1A
40|Mrabih - 487 ki) )y 17 MW a4 -{ o | 163
4§ [0uled Bouchriba 375 00 © 2000 C 23 20 k7 30 124
4210uled Mahyou 312 250 116 27 2% 7.1 O U
43|Ouled Selem 118 R 1% 27 W 24 0 i1
| H]Ouled Aaroub 0 0 0 17 _a 0.0 0 T
15[0uled Benyeiou 405 34 S 27 20 10,3 10 14.7
4610uled Bouamer 97 . n 135 27 20 25 o A 36
47|Culed Bouayeh 2AM i3 u5 by 20 47 1 W &1
48|Ouled Boubker - 458 366 135 7 0 103 N 147
4910uied Glaid . &1y 03 354 M 20 2040 in - WH
50]0uled Kuir ' 2,402 K] sey - | v 4 515 30 764 -
51{0Ouled Noual _ 214 172 M 27 20 L 50 an - 1.1
52|Repada . I - 60 64 27 0 COLR 10 2.6
53|Slahima 248 19% 200 27 1] 60 30 86
£4]Shim . S 1edt LMK 122 27 20 36.0 i 504
55]Souhay N N A 1 ase | W |59 30 E4
56]Souissat . J0 m 6y - n 20 6.5 30 - 93
$7| Ain Masinouda c 2 17 73 27 L 0.7 30 K
58l Laouniala Sayed 107 K& 44 27 Ay 2.5 30 16
g’ 59 Coop E1 Asyiia__ o1 | s 200 7| 20 36 | 30 | a7 ]
= 60R. Conter Ain Defati 1,123 k99 T R 1) 6. | 30 | 354
T Tolal . - . | 21087 .63 | 12N . T 621.3 . 857.6

Note: Numbers of poputation znd livestock in Ould Aarouh dovar are inchuded in Lohrahina Jouar, sinee shese
douars are slacated very neor to cach other. '
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Tableau 3.4.4 Projections Démographiques ¢t Demande en Eau,
. Zone Modble Ain Defali, 2010

Net Water

Kamg of Dovar Population|  Served | Livesiock | Unit Water Demand UFW Waicy
: Popuealiion |tconvensd] Dumestic | Livestock Dommand ’ ‘Demind
_ (80%) | wotareay | ey Jivheawrn| o3 | (%) | andan
{{Aaoutal 355 e | 282 ) D 97 6 131
2{Ain Cramia T a8 631 16 3 20 205 24 71|
3 Ain Défali 83} . 666 S0 k] 20 206 25 LE R
| a|Ain Seddine 1 89 96 3 20 L6 2% 19
S5]Ain Siessel 113 91 16 31 20 29 26 3y
6] Amaina 189 3l 61 L] 20 9.8 6 13.2
TIBoi Chellah 278 222 123 3 ) - 1.3 16 4.4
&|Bni Seanana 711 568 §72 31 20 8.1 26 C 248
9|Bni Zid 944 155 292 3 20 243 26 )R
10]|Bouajajal g2 66 42 3 20 . 22 26 LX)
1 1|Bouajoulal 200 232 - 238 3 S0 xR 26 10.9
121 Boukovirats 278 212 14 k]| W 1.1. 26 9.6
13[Chacuiy Bir g1 648 C495 3i L2 216 26 W
14[Chaouis Bouryael 611 489 210 i1 20 160 26 HES
1$[Chaouia Ranel h146 917 8§10 k] 2 310 . S35 41.9,
16[Chleuh 15§ 124 ¥s 3t 20 4.2 6 . 57
17}Daafl Lahlira 255 204 210 3 i) 1.0 26 A
18] Dsst Ould Ali 111 8o 170 3l ) 33 26 4.5
19| Bhar Kharaz 175 140 8. 3t i) 4.6 26 62
_':’Q Driouchat 107 83 99 3§ i) 29 26 Ay
2| Faditia 383 306 1Y - 31 20 10.2 26 13.8
22| Fgsahiyen 49 199 78 31 -y 6.4 16 8.6
23| Hjafna R 888 711 310 -3 0 212 26 34
2 |Jaaouna 13 11 25 k) ) 5.5 26 14
50 11 612 210 L1 W 20.0 26 - 210
26} )edrna 3 266 11 3 . 2} B6 26 AL6
27| Kelaa 243 195 40 3} ) 6.2 16 B
38| Khohzianne 877 T02 in k1 hd1] 12 % 300
29|Kranes - 355 284 38 3 20 3.0 2% 122
- | 30[Kraoucha 799 . 610 249 31 20 206 2% . 178
31| Laamirn 634 512 147 El m 17.4 LM R
32| Laaouaonla 117? 622 1is 3 ] 19.6 26 65
33| ELabasha 140 112 56 k]! 220 LS 26 AR
34|Lahjalra Bougdous 199 - 630 1.006 3 it 24 6 309 -
35| Lakiotna 993 "7 514 35 0 6.3 - 26 A5S
A5 | Lahrahia 178 . N ]2 -3t 20 7.1 26 PAN
37| Maadid 6 53 % 3l D 1.9 2% 26 |
38| MEkam Mouguai 18 . 62 .20 Al ] 17 e 16
30{Mouadda 413 A0 149 3 2 HYLR 26 14.6
A Mabin S04 A a9 | 124 Y% 18.1
| 41{Ouled Bouchriba 359 31 00 K L k.2 261 1S
42| Ouled Mzhyou ' M TI5K Il6 3 R ¥.3 26 .2
43| Outed Selem 122 9% 106 3l iy 14 24 4.6
44| Ouled Aarouh 0 0 () k]| 20 00 26 0.0
45| Ouled Benye fuu 420 136 s k] 2() 120 26 6.2
46| Ouled Bouames {1y R0 135 k) 2() 29 26 LR
42|Ouled Bowayeh T T £5 A 20 _ 58 2% 7.4
48| Ouled Boubker 414 379 135 e 20 e 26 : 6.5
49]Ouled Glaid 910 738 154 EY) 2 26 26 C ALY
S0|Ouled Kiir C 2487 1.990 $60 ki S ‘634 26 §5.7
51|Ouled Noual 22 178 122 kY| 0 - 59 26 g0
52|Reeada 78 62 £ ST 20 26 15
33]|S1ahina 256 208 200 B] Y 70 6 0.5
54]Slim 1,705 1.164 12 k]l 2 427 36, - 3.7
55]Souhan 233 157 350 .M 20 68 26 5.2
| 56]Souissat 300 240 69 M 0 16 - 26 10.3
3] Ain Masmouda 22 IR 73 N 20 08 26 A
S| Laoomala Sayed 1T £9 44 31 20 29 26 3y
$9|Coop Ef Assita [T 78 20 Al 20 30 36 T
MR, Center Ain Dotali 1164 931 [EUR 3 0 4 26 Rx
Tofal 28,017 12418 1207 .- . 2323 959.6

Noter Nuinbiss of poputation and livéstock i Ouled Aazoub dauar sre included in Lahishaia dowar, since these

dovars 212 alocaled very near to cach other.
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Tablean 3.4.5 Projcétions Démographigues et Demande en Eau,
Zone Modele Terouwal, 1995

Namc ol Douur Popuiali;m Served. | Livestock] Unit Water Demand | Net .\\'a:cr URW I Waer
' - | Popusatiion | {converted) Dariestic Livestock| Demand Demand
{80%) tolargey | (A | (Mheawdd]  (oddhy | (%) | (mdfd
| _1]Achica 210 163 170 20 20 3.9 40 6.3
.~ 2}Ain Arsa 0§ 280 186 _ 20 20 6.2 40 103
3! Ain Haddad 480 384 151 20 20 8.1 40 13.5
| sjamatou 10 | 144 2 20 20 | 31| 40 5.
s|Bakkara 320 256 168 20 20 56 | 40 9.3
6|Besial Rncl 190 152 0 20 20 30 | 4 50
7|Ghbatou 1,200 960 1,050 20 20 24 | 40 7.3
_ 8|Glita 300 240 224 w1 2 55 40 9.2
9|Haddarine 380 304 219 20 | -2 6.7 40 11.2
10| Hajar Touil 800 640 200 20 20 i34 | 40 223
fl Houmar 131 105 0 20 Rt 2] 40 35
12|Inghar 60 48 95 0 20 1.2 40 20
13| Khandak Berd $40 432 0 20 20 8.6 40 141
1] Koudia L 24D 192 (04 20 20 42 | 40 | - 70
15|Lallu Aicha 110 88 69 20 2 20 | 40 1.3
16iLatamna 249 192 87 20 20 4; 40 - 6\
17{Mersakine 150 120 60 20 20 26 | 40 43
18|Mguciovel s 280 190 20 20 62 || 102
19| 0utad Tmrzne © {100 80 122 2. 20 a0 fan | 33
20[Oulad Bakkal © | 380 304 92 s 0 64 1 4 10
21 Oulud Labeen 1o 88 88 50 20 20 a0 |3y
23|Remila 170 126 133 20 20 3. 40 : s'g
23(Sidi Allat Zghari | 900 70 140 20 iR 14.8 - | 40 242
| 24| Trow) 2,050 1,640 0 0 20 328 | 40 54,7
25]Zlayh 170 136 127 2”0y 20 | 52
é_ﬁ Zourak 740 592 132 20 2 122 40 203
27|0vtad Bentshar | 110 88 101 20 w | 21 | 40 3
28] Outad Bnidow | 135 108 K 20 20 24 | 40 4.0
290 famac El dluaal : 1.000 800 an 20 ) . 170 40 283
_Fotal 12006 |~ 9677 | 4,369 : 2068 | - | aua
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Tableau 3.4.6 Projections Démographiques ¢t Demande en Eau,
- Zone Modtle Teroual, 2000

Nanic of Douar

Water

Population | - Served ¢ | Livestock | Unin Water Denand URW | Water

ng_uallion {converied] Domestic§ Livestovk| Demand | Dervand

{80%) tolarge) | (W) | {Vhead/d ]| {(m3dYy | (%) | im¥dy
[_tAchina 217 174 170 2 20 4.8 3s 69
2} Ain Arss 162 290 186 2 20 7.2 15 1.1
3] Ain Haddad 497 198 151 2 20 - 9.6 35 14.8
Al Amatoy 186 | 149 & 23 0 | 36 |35 55
s{Bakkara w1 | 265 | 168 73 20 66 | as | 102
6|Beriat Ronel 197 157 0 2 | 20 16 | 3% 5.
7|Ghbatou 1,243 994 1,050 23 20 260 | 3s 100
8}Glita 31 249 224 23 20 6.4 38 0%
9|Haddasine 393 315 219 23 20 7.9 5 122
10| Hajar Touil 88 663 200 23 20 158 | 38 243
11| Houmar 136 109 0 23 0 | 25 | s 38
12|inghar 62 50 95 3. 20- b4 35 12
13| Khandak Berd 559 447 0 23 20 | 103 {35 15.8
14} Koudia 249 199 1 23 2 49 18 7.5
15]Lalla Aicha 114 91 | 69 23 20 23 35 A
16}Latamna 249 99 | w7 0 20 ag | as | 74
YHMerrakine 155 124 _ &0 23 20 A0 15 4.6
;IS Meucroue) 362 290 190 23 20 12| 35 1)
19| Oubied teine 104 83 122 27 2 33 | 3s X
2010u1ad Bakkat 303 us 0wl = 20 75 |3 115
21|Oulad Laheen 114 91 88 23 20 24 35 37
22|Remils 176 14} 133 2 20 6 | as © 5.8
230Sidi Attal Zghwi | 932 746 e | 23 20 176 | as 7.1
24 Trouat 2023 | 1698 0 2 20 av1 1 3s 60.2
| 25[Z1ayh 176 4 | 23 w | a6 13 55
26|Zourak 766 613 13 7 20 145 | 3s 123
27|Gulad Bensshas 114 9) 101 23 n 2.4 3s A7
28]Oulad Hmidou 140 112 67 23 e 28 | 35 4.3
llamac B Ouad_ | 1,035 828 33 2 20| 208 | 3s | 308
Total 12,505 | 10022 1 4360 . . 234 | . | ans
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Tableau 3.4.7 Projeciions Démographiques ¢t Demande cn Eay,
Zone Modele Teroual, 2005

Water

Water

Namc of Douar | Population|  Served | Livestock | Unil Water Demand URw

: Popuatiion [ (converted] Domestic | Livesuxk Demand Demand

(0% | totared) | rerdy |neawr)] muoy | 2 | iy

1| Achira 225 130 170 27 10 s4_ | 30 17
2| Ain Arsa’ 375 300 186 27 20 g7 | 20 12.4]
3] Ain Haddaa s1s a2 151 27 20 e | 0 16.6]
4| Amatou 193 154 62 27 20 ay |l e
siBakkara 343 214 168 21 | 20 720 | 30 1a
6lBeriat Rmel 204 163 0 27 20 | aa | a0 6.3
7|Ghbatou 1,287 1029 | 1050 27 20 09 | 30 [ s
8|Gtina | 257 224 27 20 76 | 30| 109
oltaddarine 407 326 219 27 20 95 | 20 136
10| Hajar Touil 858 686 200 27 20 190 | 30 27.3
11|Houmar 140 Ik 0 27 20 300 130 4.3
12| Inghar 64 51 95 2 20 17 | a0 2.4
13| Knandak Ber 579 463 0 27 20 s | 30 17.9
14| Koudia 257 206 | 104 27 20 so 30| aa
is|Latla Aicha ng | o 69 27 20 22 130 3.9
16]Latansna 257 06 | 87 2 s8_ | 30| 83
17| Merrakine 161 129 | o 27 20 37 ) 30 5.3
._IS Myuerovel 315, 300 190 17 2 87 | 0 2.
19|Oulad Imrane 107 36 122 27 200 | 23 10 39
20|Oulad Bakkal 407 w6 | o2 a7 | 20 | e | e
21| Oulad Lahcen 18 - 94 88 27 2 | 245 | 30 40
22Remila 182 146 133 27 20 a3 | a0 6.1
23|Sidi Allal Zghari | 965 772 140 27 20 03 | 30 | 304
24| Trual 2198 | 1758 0 27 | a0 | oars | 30| 679
25]Ziavh 182 146 127 27 | 4.3 30 6.1
26| Zouiak 793 635 | ™ 0 | s | ] as0
a7loutad Benthae | 118 | 94 101 27 20 28 | 30 40
2810ulad Hmidou 145 |6 67 37 20 13 10 4.7
29]Jamac Et Ouad 102 | 858 13 27 10 242 | 30 | a6

Total 12010 | 10393 | 4369 . ) w32 | . | a9




Tableau 3.4.8 Projections Démographiques et Demande en Enu,
Zone Modtle Teroual, 2010

Popidation

Unit Water Demand

Name of Douar Served - § Livesiock Water : | UFW | Waer
Popualiion P{econverted] Domestic | Livestock] Demand Denvind

(80%} tolarpe) U (/Y | Wheadfdd] tXdy | () | oD
1| Achira 233 187 170 31 20 | 63 2% 85
" 2]Ain Arsa 389 311 186 31 20 10.2 2% 135
3| Ain Haddad 533 426 151 31 20. 127 | 26 18.5
| d|Amalon 200 160 62 3 20 50 |2 69
SiBakkara 355 284 168 31 20- | 93 | 2 126
61Berial Rmet 21 169 0 3 20 52 | 2 70
7{Ghbalou 1332 1,066 1,050 31 20 62 | 2% 489
g|Glita- RRX) 266 m 3 20 89 26 1240
9|Haddarine 422 338 219 3l 20 | 26 150
10| Hajar Touil 888 | 70 200 34 0 | ne | 2 30.5
11}Houmar _145 116 0 k]! 20 kX 26 49
12{Inghar 67 53 95 34 20 19 2% 26
13)Khandok Berd 00 480 0 u | 20 149 | 26 | 200
14|Kondia 266 213 164 Kl 20 6.9 26 9.3
15]Lakla Aicha: 122 98 69 kY 20 22 26 1.3
16|Latarna 266 213 87 3 20 6.9 2% 9.1
17[Merrakine 162 133 60 3 2 - 43 | 2 5.8
18|Meverouel 389 3 190 3 0 2 | 261 1as
19|outad lmrianc I'EI_ 80 122 k) 20 11 a6 4'.‘
20 d_u?id Bukkal 422 338 92 3t 20 08 | 261 e
21| Outad Laheen 122 98 83 3 20 3.3 2% 45
22|Remita 189 151 133 A 20 sa | 69
23[Sidi Allal Zehani | 999 799 140 K 20 252 | 26 .
24| Trovat 2276 1.821 . 0 1 20 s65 | 2 764
25|zlayh 189 151 127 3 20 s |t ey
26{Zourak 22 657 132 ST IE U N 28.1
27]0utad Beatahar 122 98 101 C 3 20 13 26 4.5
28Outad Thmidou 150 120 67 k]! 20 3y 26 5
29])3imac £1 Ouad L1110 888 332 n 2 285 | 26 38s
Total 13430 | 045 | 4360 . ; 346.1 - | 4672 |
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Tablecau 3.4.9 "I’rojcclion‘s Démographiques et Demande en Eau,

Zone Modtle Bl Bibane, 1995

UrFw

Water

Name of.Dou.ar ” Population|  Served L_i\"estock Unit Water Demand | Unit Water _
' © | Popualiion { (converied| Domestic| Livestock | Démand Demat
C(80%) | wolarge) | (Meddy | (Wheadddd]  am3/dy (%) | ondid
| 1]Aounane 752 602 85 20 20 122 40 20,5
2}Astar 420 ~ 336 45 20 20 6.9 40 115
| - 3|Babet E Bir 1,203. 962 320 20 20 20.2 40 317
_4|Dovehar 287 230 47 20 20 4.7 40 7.8
5{Oulad Ben Jemaa 301 241 | 42 20 | 2 4.9 40 5.2
6|Ras Lakbour 307 246 43 20 20 . 5.0 40 ' 81
HRir 303 242 9] 20 20 5.1 40 | 85
8| Rkiba 1,022 818 1321 20 20 | 168 | 40} 280
N Tazghadea 1,636. 1,309 ° 491 20 20 277 40 462
10}Zaouia Sidi Ahmend| 280 224 52 20 | 20 a6 |90l 19
Total 6,511 5210 | 1348 . . 108.2 - | 1803
Tablean 3.4.10 Projections Démographiques ¢t Demande en Ean,
, Zonce Medele El Bibase, 2000 . ,
© Name of Douar | Population|  Served | Livestock | Unit Water Demand | Unit Wader ] UFW| Warer
_Popuahion (converted Domesgic Livestock| Damand _ Demand
. _ {80%} tolarge) | (Me/d) | (Wheadfdd] ¥y | 90 | (md3ib
~ 1|Aounane 9| em 85 23| 2 46 | 35 | 2s
2| Astar a3s. 348 45 | a0 ] s 35 12.5
3| Babet E1 Bir 1,246 997 w20 | 22 | 20 | 230 | as| s
4|Douehar 297 238 a7 23 | 20 56 | 35 8.6
5|Ovlad Ben Jemaa 312 249 42. 23 20 5.9 35 2.1
6|Ras Lakbour 38 254 43 2 20 60 | 3s 9.2
7|Rif 314 251 K b3 120 6.0 3 LY
_'g Rkiba _ 1,058 847 132 X! 20 199 13| 306
9] Tazghadra 1,693 1,355 491 23 20 “326 35 . 50.2
10| Zaovia Sidi Ahmend| 290 132 52 2 20 5.5 35 85
Total | eaaz | sa04 | 1a48 . . 1281 { . | 197
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Tablcan 3.4.11 Projections Démographiques ¢t Demande en l?au,

‘Z.one Modile El Bibane, 2005

Name of Douar :

Population .Ser\fed Livéstock | Unit Walet Dentand Unilwmcr UFW| Water

Popualtion | (converted| Doniestic| Livestock| Demand Demand

(80%) | tolorge) | (Metd) | (Wheadsdd| ¥y | %) | iy

1}Aounane 806 645 85 27 20 112 0 252
2{Aslar 450 360 43 - 27 20 2.9 ) 14.)
‘3 Babet £l Bic 1,290 1.032 . 320 27 ' 20 28.8 30 411
a{Douehar 108 246 | a1 | | 20 | es | 9.7)
sloutad Ben Jemaa | 323 258 I B R D N IR A 8 Y
6|Ras Lakbour 329 263 43 27 | 2 1.2 30 10.3
T{Rif 325 260 1 27 20 7.3 30 104
§|RKiba 1096 | 877 132 27 20 240 | 30 M4
O Tazghadea 1,754 1,403 491 27 a0 394 0 56.3
10|Za0uia Sidi Ahmend| 300 240 52 27 20 66 | 30 9.1
Total 6,981 5,384 1343 . - 1549 | - 221.3

Tablean 3.4.12 Projections Démographigires e Deniande eén Ean,
j L Zone Modéle El Bibane, 2010 o

p Name of Duvar | Population|  Served | Livestock | Unit Water Deanand | Unit Water JUFW] Waner
: ' Popualtion | (conveited] Domestic | Livestock | Demand Demand
_ _ ‘ (80%) | tolargey | (Meid) (| tiheadidd] () () | (b
;lﬁgu}aﬁe 835 663 8s - 20 2.0 | 2 284
2 Astar | 266 g | as 3 2 nr | ooe | s
3 Babet Ll Bir |.336'E; 1.060 320 ] 20 M1 26 .;46.1
4| Douehar 319 255~ | 47 3l 20 so | 261 10s
5]Oulad Ben Jeman 334 267 42 3l 20 84 | 26 114
6|Ras Lakbour | a4y 3 43 al 20 86 1261 116
Rl w6 | 29 | ot | wm 20 56 | 26| s
8|RKiba L13s | o8 132 3| 20 285 | 26 | 3ss
9|Tazghadra 1816 | 1453 | am S 45 | 26| s
101Zaouia Sidi Ahniend nr 249 52 3 j 20 1.9 | 26 ' I_Ol
_Toal 7,229 5,784 1348 . . 1833 |- | 217
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Tableau 3.6.3  Coits Unitaires de Construction (1/2}
Cosi items Unit Total FC LC .
{DH) (USS) (DHY
< Macro Basis Unit Costs > '
Procurement cost, CIF site
- Deepwell pump & motor, 150 Vmin., set 120360 12600 12000
3,7 kw, head 60 m, 40 mm dia.; 12-stage :
- Deepwell pump & motor, 110 Vmin. set © 132400 14000 12000
1 kw, head 210 m, 40 mm dia., 19-stage :
- Deepwell pump & motor, 50 fmin. set 47300 5000 4300
1.5 kw, head 60 m, 40 mm dia., 12-stage
- Distribution pump & motor, 5.5 kw set 47800 5000 1800
40 mm dia.
- Distribution pump & motor, 3.7 kw sel 34460 3600 3500
40 mm dia.
- Distribution pump & motor, 2.2 kiv sel 23900 2500 2400
40 mm dia.
- Distribution pump & motor, 1.5 kw sel 22080 2100 1300
40 mm dia. ' _
- Diesel generator, I0KVA set - 55000 5800| 6000
- Diesel generator, 30kVA " set 1540001 . 16100 ¢ 15000
Construction costs
- Well development and pumping test 8w 4800 419 1 1‘30
- Well recharge 8-hr 3200 279 800
- Well logging unit 112000 9767 28000
- pumping station . :
1} eleciro-mechanical cost, C=75 %- - { C=162.540 ¢ P 0.507 , P=Power, kw)
- 2) pump house ‘m2 6500 567 1625
- Water tzeatment plant including pnmar} ot 367000001 . 3200580 2175000,
sedimenrtation and tank setlling, 50 I/s. 1 ‘ , ‘ .
" |+ Water reservoir, semi-burried, 100m3 | place 302000 . 26337 75500
" |- Water reservoir, semi-burried, 200 m3’ | place 524000 ¢ - 45698 131000
- Power ling, 22 kV/380 V/50 1z ‘ ki . 230000 20930 60009
- Access road, w=4.0 m, asphalt pavement km 625000 54500 156250
Operation and maintenance costs
- Operation cost ol' pumping swuon (medmm scale) year 180000 - 180000}
- Maintenance cost of : -
1) drilted weli year  |( 2.5 % of investment cost )
2) dugho!e “year 10 1.0 % of investment cost )
3) equipment of well or dugho'e year  |( 3. 0 % ofi iavestment cost )
4) electro-mech, équipment for pumping siation year | 3.0 % of invesunent cost )
$) electeo-mech, equipnient for water reatment phant | year  J( 3.0 % of investient cost )
6) water reservoir year [(0.5%ofi investmerit cost )
7} pipes year [{ 0.5 % of invesiment cost )
8) fittings and valves year  {( 1.0 % of investment cost Q
9 electric and telephone lines year  |( L0 % of investment cost ) !
10) actess road year.
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“Tableat 3.6.3

Cofits Unitalres de Construction (2/2)

T-43

Cost items Unit Total FC I.C
: . (DI (USS) (D)
< Unit Construction Cost Basis >
Civil works
13 Bulk excavasion, common cum 30 25 85
2) Trench excavation , rock Cuan 100 8.7 23
3y Backfill of wench cu.m 28 a4 7
4} Piain cencrete for thrust blocks and anchors cu.m 650 56.7 163
(supply placing & including formwork, re-bar and
all necessary works ), $50 kg/m3 o
5) Foundation concrete cum 1000 87.2 250
~ (supply placing & including formwork, re-bar and
all necessary works ), 250 kg/m3
6) Masonry wotk in foundation cu.m 300 26.2 15
7) Formwork for concrete 5q.m 66 5.8 17
8) Brickwork sq.m 150 13.1 38
Plumbing
1) Asbestos cement pipe class 10, dia. 100 i lin.m 230 -0 53]
2) Ductile iron pipe, dia. 100 pun lin.m 530 46.2 133
3) Concrete pipe, dia. 100 mm lin.m T 125 10.9 31
4) Galvanized steel pipe, 125 nun lin.m 310 32 34
.5} Galvanized steel pipe, 89 mm linm 241 25 26
6) Galvanized steel pipe, 75 mm timan 210 ) 20
7) PVC pipe. dia. 75 mm tin.n 150 131 38
3) Gate valve, dia 100 mm unit 18560 1613.4 1625
0) Gate valve for service connection d:a 20 mm unit’ 480 419 " 120
10} Jsolation valve, dia. 20 min unit 180 15.7 45
11) Stop valve, 40 mm unit - ‘170 15.6 45
Efectric work ’ ;
1) Cable 4, 1000 R, 4 * 10 min2 linm’ 92 8 n
2) Distribution box unit 3886 13389 972
3) Circuit breaker, 10 to 30 amps unit 1030 598 258
PPainting
1} Vinyl painting sq.m 26 23 NIk
| 2} Wood painting S 3 28] 8




Tableau 3.6.7 Devis Estimalif des Travaux de Construction et d'Aménagement

{ systeme gravitaire 1/5}

USS 1.0 DHE6 = Y 100 {fan_ 19961
FC pontion LC pontien Total
Waork items Unit  Quy Unit AUl Unh + Ahwunt equivatvul
(USH) tUs$) (DH) D1 DI

Censtruction of facllities
mobitization & preparaiory works, approx. LS - 140956 25104y 1463269
3 % of total construction & rehabilitation
costs excluding T.V.A
< Ain Defali >

(1) Well site facilities
well pumip 2nd motor, BS-MF Type, 11.0kw sé 3 29520 §8560 28208 84624 Kd6M0
head 48 m, 80 mey diz, 5-stage, 0.69 mMmin.
wiagcessarics :
coangciion fank, RC .50 m3 5t 1 14202 14202 41040 11040 163177
connection pump, SY-JA Type, 15.0 kw sl 7 30240 60MSG 28594 57792 $17970
3.38 m3/min. ¢ 35 mw/accessaries
skrainer set 3 450 1350 430 1290 W00
frange and valve set 3 450 1350 430 1290 PIHK
conteot panel and cable s 3 2700 . 8100 2580 710 77418

o galvanized stea) pipe, 150 mes dia. feades main m 760 35 26600 38 28580 357620
galvenired stecl pipe, 115 mmdia,, feader main m 530 k). 16960 34 1RO 16316
waier level sensor sl 3 1100 3300 860 2580 006
fGings, 10 % of feeder main LS 4356 90 42452
civll and instaltation works, 25 % of above LS - 56315 61987 546291

 miscellancous works. $ % of above Ls - 14079 1597 136573

" (2) Main distribution task
main distribution tank . R.C, 600 m3 set 120000 120000 346400 UK 1WA
(3) Distribution pipe

( supply. inseall., and jolats )

* distribution pipe, galvanized sieel, 200 mm linm 600 40 24000 42 25200 231600
distribution pipe, 'gal'«ani;zcd stizel, 150 mm linm - 500 35 §2500 C 37 55500 SUT00
distribution pipe, galvanized steed, 125 mm tinm 4700 n 150400 34 159800 1453040

“distribwtion pipe, galvanich steel, 100 m lnm 13600 28 380500 30 408000 36828k
distribution pipe, gatvani'ced s1eel, 89 mm tinnt 11750 25 253750 26 305503 2831750
distribution pipe, gatvanized stéel, 75 mim finm 12530 22 275680 20 250600 2621276
fitiings, 30 % of zhove LS - - 353133 - 361380 3198324
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Tableau 3.6.7 Devis Estimatif des Travaux de Construction el d’Aménagement
{ systeme gravilaire, 2/3)

USS 1= DRSS Y 100 ~ (Jan 19961
: o FC poction LC ponion Tuiut
Work items Unit  Qty Uait Amounl Uit Awunt o equiviient
— (USS) ___ (US$y ___Diby {DHI i
(4) Disteibution 1ank
distribution tank, R.C, V=600 m3 _ st i 120000 120000 346300 3610 137830
distribution 1ank, R.C, V= 400 m3 st 1 84000 84000 242480 TUSD GEASED
distribution tank, R.C, V= 100 m3 set 6 26000 156000 75240 451030 P90
(5) Stand pipe
sland pipe. R.C, 42 m2/place place . 25 10500 262500 30000 250000 3007500
{6) Testing and disinfection
lesting and disinfection LS - . WG - 2550 25800
(7) Related facilities
exsension of electric cable Kk IS 4180 &0 12000 w00 719220
perrzaném eccb'ss road. W= m, asphalt km 3 54500 - 163500 156000 4630000 IETSI00
ub tots] of Ain Defals ' . T W6TENO ST
‘< Teroual >
n \ch site facilites
‘well punsp and niotor. BS-MF Type. 55 kw st 2 N0 7 6080 22010 020 _-Hu}l:!\\'
hiead 46 m, 65 mm dia,, 10-stage, 0.33 m¥min. :
w/acCessarias
corncction tank, RC 25 m3 ) csel L i 7101 CTer 20520 ws 3_:559 :
.conncclion b_um'p. MV-JA Type, 45 kw ' s&s S 2. 4sve0 9MN0 16500 Yl - 9IS
185 m * &5 mm , 0.66 m3fmin. : : : .
strziner ' : S st 2 s ‘ wo - a0 | 860 ¢ BEUO
gatvanizad steel pipe, 125 num dia., Teeder main m 630 32 20160 3 o 194790
galvanized steel pipe, 75 mm dia,, feoder main m 230 22 S060 20 4500 . 4#! 16 .
frange and valve Csa 2 450 9 430 $60 B6U0
control panct and cable st 2 2 S50 . 2580 . Sleu. | S16U
water level sensor ‘ - sel 2 100 2200 860 my ) 21.!640 '
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Tableau 3.6.7 Devis Estimatif des Travaux de Consiruction et d’Aménagenient

{ systeme geavitaire; 3/5)

USS10=DHEO6=Y X

{ Jan. 1996
FC pontion LC portion Tutat
Work ilems Unil Qy Uit Amdunt Umt Ancunt auivalent
(US$) {Lissy [(81}]) (DHY (D
ftiags, 10 % of fecder main LS - 522 2602 24291
civil & install. works, 25 % of above LS - - 47061 48341 453463
miscelancous works, 5 % of above LS - 11765 1210 113391
{2) Main distribuiion tank
main distritution tank , R.C, 280 m3 sel b 60000 60000 170000 170000 e¥60
*(3) Distriburion pipe
( supply. install, and jolnis )
distribution pipe, galvanizad sizel, 125 mi linm 500 » 16000 34 L7000 PS46M)
distribution pipé, galvanizad stee, 100 mm tinm 250 28 7000 30 T5(XH S0
distributioa pipe, galvanized steel, 89 mm lin.m !I300 25 282500 26 293804t 2233%1
fitlings, 30 4 of above LS 21650 95490 881680
(4) Distribution tank
distribution §3nk , RC, 260 m3 sét 1 60000 60000 1.7cx:m 170000 E¥BRN)
 distribution 12nk , k.c.fmia m3 sel 236000 72000 105000 A R0
fS) Stand pipe
stand pp'. RC. 42 m¥iplace place 9 1050 94500 1 30000 AT 1082H0
{6) Tesling aqd disinfecton
testing and disinfection s - 2200 2580 35800
(T3 Rel "alCd fﬁciiijlies
'énlensipn off.;lcmic cable | kal 10 4180 '3350(; 120000 7 230000 st«;m
permaneal pccdss 10d Tkm 05 54500 27250 15600 T80 312350
© subhotal of Troust - 1014269 1810783 10791495
< Aln Berda>
S {nwel sil.c facilitics
~ well pué_np and molor, B'S-.MF Type. 3.5_1@ el 2 22680 s 2672 A3 4N
head 65 m, 50 mm dia,, IU—;tsge. 0 18 m¥min,
- frange and valve - sel 2 450 900 430 860 T RO
control [:\encl and cabje st ? 2900 $400 2580 516U SH60
_ Ralvanied steel pipe ldl s dia. fecder main ] 230 % &H0 30 690} 6244
galvanized seel plpe. 75 i dia. feader niain nl 430 2 9450 20 . RGO BUUSE
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Tableau 3.6.7 Devis Estimatif des Travaux de Constriiction et d'Aménagement
( syslenie gravitaire, 4/3)

USS 10= DHES= Y 100 “{Jan. 1996}
FC poriivn LC porion Totd
Work itenis Unil Qy Unik Amount Unit Aftount cquivslent
{USH) tUSS) {DHY (BIh (DR
warer tavel sersor sei 2 1100 2200 860 1730 26t
fistings, 10 % of discharge & fecdzr main LS - 1590 1550 15224
clvil & instali, works, 25 % of above LS - 17828 F1o34 116
misceilanaous works, 5 % .of above LS 4459 4158 136
(2) Main distribution tank
main distribufioa 1ank . R.C, 120 m3 sel ! 31560 31560 91200 91200 362616
(3) Distributlon pipe
(supply. instal., and joinis )
distribotion pipe, galvanized steel, 75 mn linm 000 22 .I9800 20 15000 1SRN0
distsibution pipe, galvaﬁized sweel, 6% mny linm 1300 20 18
gisiribution pipe, galvanized steel, 30 mn linm 4800. 17 81600 16 76800 718560
distribution pipe, galvanized sicel, 75 mm iam 4100 12 49200 10 $10060 - 454120
* fintings, 30 % of pipe LS . 45180 40740 429288
A Dislribu_iion fank
disteibution tank, RC, V= 120m3 set ! | 31200 3Ii00 9030 Q03E0) 358620
distribuiion tank, R.C, V= 30 m3 ot B 7890 T8I0 L 22800 22800 1654
disicibution tank. RC, V= 10 m3 vy Vs 260 7600 00 30K
(6:) Stand pipe | . .
siand pipe, R.C. 42 nr?fpfacc - place 4. 1050 4000 ¢ mm : 12{N%K) anm
: (N 'fésting & disinfection
1esting and disinfection LS - 230 2580 255K
(8) Related facilities
exiension of elecric cable ki 2 4180 3360 12000 23000 ;‘)5896
permaneat access 1ead ke 5 ' 54.500 272500 156000 TEONK) 123500
sub lélal. Ain Berda 685267 14(!4—1;6 . 732351
Total of A (Ain Defali #Troval + Ain Bera ) 4529830 893938 46850475
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Tableau 3.6.7 Devis Estimatil des Travaux de Construction et d'Améndgement
{ systeme gravilpire, 5/5)

{ Jan. 1996}

Gra nd Total

4839486

USS1.0=DHB6=Y I00
] o FC ponidn LC ponivp TFotal
Work items Unit  Qiy _Unit . Anoupt Urit Amount cyuiratenl
(USH) tUSs) {DH} (M1 H] (il
Rehabililation of facititles
< Afn Defali>
© Dug hoke place ki 2100 14700 5100 39900 166320
Spring place 19 1o 58900 8750 164250 612790
sub total 73600 206150 T B
< Terouzl >
Dug hole place ] 2100 2100 5700 5700 23760
Spring place 23 3100 71300 £750 | 201250 $14430
sub toral 713400 206950 ERL P
< Ain Derda>
Spring place 7 3100 21700 8150 61350 MR
sub tofal 21700 - 61150 480
:Tolal for rehabititation 168700 41350 1923170
“Fotal of construction and rebabilitation T 4693530 SI68288 48773645
Total of construction and rehabilination including 4839486 B6IV116 50235944
mobilization and remporary works ‘
Valve Added Tax { VAT) 140 % { IS 703K
1652081 5173362
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Tableau 3.6.8 La Réparlition Annuclle des Fnvestissements
. ( systenmie gravitaire )

Unin: 100 _
- USS 1.0=DHE6= Y Tl
Tot 19 $6 : 13 97 TN R
No. Cost jtems FC L FC 1c FC LC FC 1.C
(USH) {OH) (USH) (DH) {US3y 1DH) (US® (DH )
| Direct construction cost <1 4839 15653 0 0 2420 1827 2420 7827
2 Lard acquisition & compea- 0 0 0 0 0 0 0 o
sation €osls <2
3 Adnunistralion expeases <3 0 5727 0 1145 0 2863 0 LIE
4 Engincering srvices ULV 3436 280 1031 466 17118 186 687
expenses <4
Total as base cost . LY 24816 280 2176 2386 12408 1606 10232
$  Price contingéncy <5 13 1518 B 13 170 534 M3 Vs
6 Physical contingency <6 921 4265 43 36 458 21 426 PRI
Project cost HI0 31700 33i 2652 351 16033 1265 14013

" Note <) Including Valoe Added Tax of 140 % ialoca! currency portion
<2 : No account, the land owned by each commune
<3 10 % of 1otat Jirect construction ¢ost
<4 ; 20% of otal direct coastuction ¢est for basic design, deliled design and coastuction
supecvision, and 70 % for FC and 30 % for LC
<5:29 % and 6.0 % p.a. for forcign and local corsency ponion respectively
<6 : 15 % of base cost with price contingency
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Tableau 3.6.10 Devis Estimatif des Travaux de Conslrluc‘lioh et d’Aménagement
{ sysleme gravitaire et pression, 115}

US:‘S 1.0=DHER6 =Y I{K} A den 19890)

- . “FC pogtion SLC portion’ Tt;lut
Work items Unit Quy __ Uni Amoyni Unit Amnaunt ey alent
(USH (US$ (DiD (DI (DH)
Construction of facilities
mobilization & preparatory works, approx. LS - - 186148 - 310656 1914148
-3 % of tolal construction & rehabilitation
‘costs exciuding T.V.A
< Aln Defali >
{1) Well she facilities
well pump and motor, BS-MF Type, 11.0 kw sel 3 29%20 28560 28208 84624 £16240
tead 48 o, 80 mm dia, 5-12pe, (L69 m3min,
wlacCessaries
connzction tank, RC SOm3 scl H 14207 14202 41010 43040 163177
connection pump, SV-JA Type, 15.0 ks set 2 30240 IR0 28896 57792 577920
1.38 m3/min. * 35 m w/laccessarics
strainer : sl 3 450 1350 430 1290 1294X)
frange and valve osel 3 480 1350 430 1290 12900
conteol panel end cable T 3 2700 8100 2550 M0 77300
galvanized slech pipe. 150 mm div. feader main m 60 3. 26600 38 28880 257630
galvanized steel pipe, 125 i dia . foader main mo 530 N 16960 M 18026 163876
water level seasid ' s 3 S 3300 360 2550 Hwon
fittings. 10 % of fecder main S 4386 - 4690 s
civil and installation works, 25 %6 ofsbove . - LS - - . s6Ms - 61987 546291
- miscellanequs works, 5 % of above C LS_ g - : : MO - ' 15497 ) 2 136573,
(21 Mai distribution task
miakn dislribution tank . R.C, 61 ey oo 1 120060 120000 3464000 13645 13400
{3) Distribution pipe
( supply. instali., ami joinls }
“distribution pipe, galvanized steed, 200mm - tiam 800 4 ¢ 24000 42 25200 2316t
‘dis:lribuli'on pipe, galvanized steel. 150mm  diam 1500 35 525(x} 7 55500 SRR
_distribwlion pipe, guh'anﬁ&d steet, 125 mm Colinm 0 55(0 A3 176000 it} 1B7000) 0060
distribution pipe, galvanized stoel, MO mm linny 2 1400 28 99200 30 642000 5795124
distribution pipe, palvanized stecl, 89 mm fin.m 18050 1 451250 25 $69300 42500150
distribution pipe, palvenizad steel, 75 mm inm 12530 22 275660 20 250600 2621236
fittings. 30 % of above s - - 47583 - 488880 4561601
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Tableau 3.6.10 Devis Bs(imélif des Travaux de Construction et a'Aménagement
( systeme gravitaire et pression, 2/5)

USS 10 =DHE6= Y 1N [ Jan, 1996 )
_ FC pontion, LC portion Tutat
Work items Uni Gy Unit Amount Unit Aniount equivalonl
(Us$) (Us$ (DH) (Dl {313 1]
{4) Distribution tank
distsibution tank, R.C. V= 600 m3 st 1 120000 120006 346400 360 RYLER T
distribution 1ank, R.C, V= 400 m3 set 1 3411;0 24000 HME0 242480 964880
distribution tank, R.C, V=100 m2 5 8§ 26000 208040 75210 §01920 230720
(5) Siznd pipe
stand pipe, R .C, 42 m2/place place 30 . 10500 35000 30000 SO0 IS0
(6) puraping facilitics
distribution pump, h=100m, Q=33 Vs, 18,5 kw sl 4 54400 217600 52000 2080 796N
including ancillaries and installalion Cost - .
distribution pomp, h=13m, Q=19 Vs, 1.5 kw sl 2 3500 000 350 6900 67110
ircluding ancitlaries angd insiallation cofl
(7) Testing and disinfeclion
testing and dislnrcc.(ion LS . - 21300 - 2580 238K
§ (2) Retaied facilities
’ . extension of elecuric cﬁb!e km. 15 4180 &IT00 12000 FEORNNY 119210
" permancat access road. W=4 m, asphah kn 3 5450 163500 156000 468000 TR0
sub 1012) of Ain bcfz;!i . ' ' _!64834.3 _ " 5746589 S
< Tercual > | '
(1) Well site facilities
well pump aod motor, BS-MFE Type, 5.5 kw sel 2 0. 16080 WU 40 -H[].’-:( %
hiad 46 m, 65 mm dia., 10-slage, 0.33 m¥min.
wiaccessanics
connection 1ank, R.C 25 m3 set | 71a1 7N 20520 20520 81539
connéction pump, MY-JA Type, 45w sel 2 48960 97920 46800 93600 935742
185 m * 65 mm , 0.6 ¥ nin, :
swcziner ' et 2 as0 900 R U %o - eson
| gatvanized sieel pipe, 125 mm dia , Feeder main m 630 2 260 M 28420 1946
galvanized stec;I pipe. 75 nndiv, fecder main m 230 i SU60 2 . 4400 ‘4K|1.6
rr'ingc and valve ¢t . 2 450 900 430 K6 ROUG
conteolpanctand cabe s ? MW s 2580 s S160
g water tevel seasor sef ? 1 bt 864 17204 G4




Tableau 3.6.10 Devis Estimatif des Travaux de Construction et d'Aménagement
( systemie gravilaire el pression, 3/3 )

USSLOzDH&6=YIﬂI { Jan: 1996
FC poention LC portion Torat
Work ilems Unit Qy Unii Amounl Unit Amaunt Syuivalent
(USH) (US$) (DH} ot LD
filtings, 10 % of fceder main LS - 2522 2602 M
civil & install. works, 25 % of above LS - 47061 48841 451563
miscellancous works, § % of above LS . 11765 1210 11339
(2) Main distribulion tank
mvain disteibution task . R.C, 280w sl ! £0000 60000 120000 17000 ERA0KT
(3} Disiribution pipe .
{ supply, install,, and joints )

dJistribuion pipe, gatvaniced steel, 123 mm lin.m SO 32 16000 H 1700 154600
distribution pipe, patvanized steel, 100 mm lin.m 250 28 2000 30 7500 6770
distribution pipe, gatvaniced steel, 89 mm linm 20000 5 500000 26 50000 H4E00K
fitlings, 30 % of above 18 156900 163350 15126900
{4) Distribution tank
distribution tank , R.C. 280 m3 s¢l i 000U 60000: 1000 I?lim GROULNE
distribution 1ank , RC, 140 m3 sl 4 36000 40000 105000 470000 1858400
(5) S1and pipe :
stand pipe, R.C, 42 m2/place place .I 5 (1500 “§57500 30000 450003 18450
) disl(ibmioq pump
Ui:slri't_:mion .pump. h=130m, Q=27 15, 30 kw sct. | 4 51400 ;2{1.5600 : 49(0&! 1960003 1u64 16t}
indudmgandlhﬁesandjnﬂaumon : : ‘ CoE

‘GiSlriﬁulipn pump, h=11m, Q:ﬁ F¥s.75 im set 2 1("15[;1 21000 1080 2wt60 276U
including am:ii_larics and installaton

~ distribution pump, h=60m, Q:?J s, 7.5 kw LN ? 1500 21000 10080} 20560 200760
including ancillaries and instatlaton '
(7j1§§unganddiﬁnkcﬁon
l!eé:lin.g; and disinfection ;s 2700 2580 25800
(8').:Reialed facititics
}:ucnsion of ¢lectic cable km 20 4180 RGN 12000 240000 58960
permanenl access road km 035 54500 27250 156000 75000 1;I2.15N
sub tolal of Troval 1769619 17433885
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Tableau 3.6,10 Devis Estimatif des Travaux de Consiruction et d'Aménagement
{ systeme gravitaire el pression, 4/5)

700 -

USH 1= iR 6= ¥V HY { Jan.. 1996)
_ FC porticn LC portiva Tivat _
Work it¢nms Unit Quy ___ _Unil Anwunt Uil Anwunl cquivaleat
(US$) (US%) (DHY (DH LDy

< Atn Berda >

(1) Well site facililies

well pump 354 molor, BS-MF T)‘pe..s.s Kw sel 27 22680 45360 21672 4334 $33440

head 65 m, 50 mm dia, 10-stage. 218 m¥/min.

frange and valve se4 2 450 S0 430 860 ol

control panel end cable sal 2 2700 5400 2580 5160 C 51600

galvanized steel pipe, 100 mm dia, feader main m 230 28 . 6410 30 6900 62284

galvanized steel pipe, 75 mm dia. feader nivin m 430 2 460 0 8600 89956
. watet level sensor st 2 1100 200 860 1720 20690

fittings, 10 % of discharge & feedor main LS. - 1590 11550 1524

civil & install.,, works, 25 % of above s - 17838 17034 170436

miscelancous works, 5 % of abdve LS - 4459 4258 42601

{2) Main distribution tank

maie distribution tank , R.C, 12(md - el _ P 31560 31560 91200 ‘;?IElli . 362616

(3) Distribution pipe

{ supply. install., aad joinis )

.disuibuum pipe. galvanized steol, 75 ﬁun lin.e L4 4] : n 1980 20 1800%} 185260

disiribution pipe, gatvanized steel, 64 mim. i 1300 20 8

disiribution I;ipe. patvanizod sweel, S0 mm am | dp 17 8160 16 IS0 178560

dis&sbu(ion pipc., galvanized steel, 25 mm w4100 12 490 10 41000 464120

filtings, 30 % of pipe LS . 45180 | 40740 429208

(4) Distribution tank

distribution tank, R.C, V= 120 m3 sel b 3200 200 ‘){IIJ{JU - ﬁ])(ﬁ As¥e2u
' distribu.lion |ank.:R.C. Ve _SUn:] sel 1 7890 : 7800 . 228&3 | 22800 Y0651

dis!ribulian!anl:.‘R.C. V= t0m} s¢l 1 2630 263 THH) 7le 30218

(6) Stand pipe

sland p?pe.'R.C.42 m2iplace phace 4 10500 .42tlxl KKK 120000 4&! 2R

(7) Testing & disinfection

1ésting ard disinfoction LS ‘ - 2580 258(x1
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Fablean 3.6.10 Devis Estimatif des ‘Fravaux de Conslruction et d'Aménagement

( systeme gravitairg et'pression, §/3)

USS 1.0 = DHE6= ¥ 100

UJan, 1996
FC ponlion LC ponivn Total
Work ilcms Unit Quy Unit Amount Unit Abwwng cyuivasleat
[{ERLY (UsH thH) {DH) (DH)
(8) Related facilities
cxlensioln of elecinic rable km 2 4180 B360 12000 24000 Y5896
permanent access 1026 km 5 54300 272506 156000 780000 3123500
sub fotal, Ain Berda’ 688267 - H0H46 ?32.35-1 |
Total of A { Aln Dcféli +Troust + Ain Bera ) 6046230 9882198 G18M9175
Rehabititatlon of facllitles
< Aln Defali >
Bug holz - place 1 2100 14750 $700 ity F66324
Spring place 9 3100 $8900 8750 166156 61219
" sub 1ot 73600 206150 839110
< Teroval> -
Dug hole place 1 2100 e swe 5700 2760
Speng * place 23 A0 7100 8750 W0 BLMI0
subloial 73400 206950 $38100
< Aln Becda >
Spring place 7 nw . M0 - - BIS0 51250 247870
sub lotal 2170 61250 278N
:Tm_}d for sehabitiration 1687200 413350 1925170
Totz) of consiruction and rehabititation 6214930 DM 63801935
Total of construction and ichabi!:‘lalioi; including : 6401378 uusr;?zu 657149001
mobitization and 1empocary works
Value Added Tex ( VAT 140 % 0 Q0673 2200673
Grand Total . - &101378 19867917 TWI19767
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Tableau 3.6.11 Programme de Déboursement (systeme gravitaire ef pression)

Unit : $000 _
Uss§10=DpDHRG=Y 1000
_ Total : _ 19 96 : 1997 19 9%
Cusyitenis E.C LC F.C LC F.C LC F.C L.C
{US%) {bH) 1Hs% (DH» (USS) (DH) {USH {DH
Dircct constrection cost <1 6101 19276 0 0 nm 9618 3 9538
Laad acquisilion & canpen- 0 Q 0 0 0 0 0 D
sation Casts'<2
Adavinistration expenses <3 0 7432 0 1486 0 316 0
Enginoviing smices 1210 4459 361 1218 [ 2230 2 g2
ovpopses <l
Toolad as bae cost 7611 31168 363 2824 RN 15584 un 12760
Isiee comtingensy <58 542 4531 11 169 oMM 1926 308 AR RV
Pinysical conzingency <6 1223 5355 56 +19 6iv 2627 563 2N
Frojoct cost . 9376 41056 430 2443 4634 KUEY 4313 1476 '

Nate <1 Iri(ludin_n Value Added Tax of 14.0% inlocal curreacy potion
<2 ; No account. the 1and awndd by each commune '
<3 10 % of 101al direct construction cost
<4 ;20 % of (ot A dirccl constrection cost for basic design, detailed design and construction
supervision. and W0 F for FCand 30 % fr L.C
<5:2.9% and 6.0 % p.2. for foreign and local currency poiion 1espectively
<f 1 15 % ef to1al costincluding prive Contingency
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Tableau 3.6.12 Frais Annuils d'Exploitation pour Systémes d'Alimentation par Zones Modies

{ systeme gravitaire)

Uniy cost

Amount Toaal Annual
Modzlarea Cost items Facilities Unit Qy Operation cost
o o) (DH) (DU}
Ain Defali Electric charge Iy well pump, 17 kw*3 sets bowh 114048 08 91238
2) connection pump, 15kw * 2 kwh 103680 08 8294
Operator chargs n/m 12 4000 48000
Total 2R
Teioual Elecisic charge Pywell pump, 5.5kw*2 seis kwh 38016 08 a4
_ 2)connection punp, 35 kw * 2 kwh’ 111040 0R 248832
Opceator charge mm b2l 4000 96000 :
Teral 375245
AinBerda  Eleciric charge £y well pump. 5.5kw¥2 sets kwh 18018 0.8 KIUEY R
Operator charge m/m 12 4000 48000
Toal 78113
Total. 3 model arcas 675840

Conditions

1yoperaté by 80 % of rated oulput

23 anyual epernion hour is 4320 howr Junit { 12 heiday * 30¢/m* 12 nify }
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Tableau 3,6.13 Frais Annucls &'Entretien pour Systémes d'Alimentation par Zones Modiles
_ { systeme gravitaire )

hMoJel Area  Facilities Unit  Qy fnvestment Annyat Matntenange Cost I LUFHEGTRIRY

Cost Ratio o Invest Cost Mainknaice
ol Cost Cost
} {DH) [ %) (DWYeart 1 DY)
Ain Befali  New constructed faciliies
Ol) well set 3 200000 25 22500
02) cquipment for well sel 5 1424160 30 42725
03) main feeder pipe m 1290 421516 05 2108
O4) fitings & valves for 3 & 3) (B 12900 1.9 124
05) main distiibution tank sei 1 1378400 05 6892
06} gistribution pipe and ftings m 44580 113272486 0.5 566349
07) fittings for above 6} LS 3398124 10 1983
~ 03) distribwiion pump wnit 0 0 30 0
05) distribution 1ank st 8 4136320 05 20682
10) stand pipe place 25 3001500 05 15038
11) elecuric line " ko 15 719220 1.0 Tv2
12) access toad knt 3 I874100 30 56223
sub (otal 264110
Rehabilitaled Facilities
13) dug hole place 7 156320 N 1663
14) spring place 19 612790 o0 6728
sub total B3
tolal, Ain Delali 272501
Teroual New construcied facilities
) G1) well . " osel 2 £00000 © 25 15000
01} equipment for we'l sei 4 1376020 30 © 41281
03) main feeder pipe m 860 142912 - 0.5 1215
. : 04) fittings & valves for 2) & 3) 1s COBED0 I X E6
,% 053 main disiribulion 1ank sel 1 | 686000 : © 05 M0
. 06} distribution pipe m 12050 3499904 © 05 17500
07} finlings for abave 6) LS N 1049970 10 T 0500
08 distribution pump unil 0 ¢ 3o 0
093 distribuiion 1ank set % 1515200 - 05 S 1516
_ 10y stand pipe Pace . 9 10827(X} C0s -S54
1) eleciric tine ; km o o 958960 R E 9590,
© 12 access road : km 035 31050 B X 9321 :
scbtotal . ‘ ‘ S 120960
* Rehabilitated facitities : :
13 deghole L Place C e 0 238
' 14) spring - place = 123 K14430 B ¥ R TR X
sub folal . : §382
* totel, Terouz! _ _ o _ 124342
AinBerda Q1) well sel 2 600000 25 15000
02} cquipment for welt sel - 433110 0 13003
03) main feeder pipe tm 660 152240 .08 761
03} finlings & vales for 21 & 3) LS 23824 1 C
05) main distributioa Lank set I 362616 ©ol0s K13
06) distribution pipe O 1111 1434950 ©0s 758
07} fistings for above §) LS 429288 "0 C4193
03) gistribution pump uhil L ¢ SRR 1V )
09} distribution tank sl 3 419392 03 Conr
10) stang pipe place 4 181200 05 104
1) electric bine km 2 95896 10 -9sy
12} access road Lt 5 3123500 C 3o 93703
sub total 144721
rehabilitaled facilities
gi 13)spring place 7 247870 L0 U
; svbtoral e 1)
total Ain Berda ' 133210
Tetal [or 3 model ireas . S466152

T-57



Tableav 3.6.14 Frais Annuéls'd'f:xplollation pour Systemes d'Alimentation par Zones Modiles

{ systeme gravitairve el pression)

Unit cost

Tuta) Annugl

Amount
Modelarea Cost iems Facilities Unil Quy Oparation cost
. {DHY (BH} (DH)

AinDefeli Electric charge Iy well pump, 11 kw*3seis kwh 114048 0.3 91238
21 coancclion pump, 15kw * 2 kwh 103680 08 £1944
1) distribotion pump. 185 kw * 4 kwh 255744 03 2045952
4) distrihution pump, 1.5 kw ¥ 2 kwh 10368 03 22944
Operaor charge m/m 12 4000 48000

Toat 35072
Teroual Elcctric charge D well pump. 5.5kw*2 sels $owh IR016 08 R IR
2) connection pump, 45 kw * 2 kwh 31030 08 248832
3) disuibution pemp, 30 kw * 4 fowh 4i4720 08 EEI N
4) distribution pump, 7.5 kw ¢ 4 kwh 103680 08 82944
Operator charge /i 24 4000 96000

Tovat 789965
AinBorda Eleciricchuree . 1hwell pump. $.5kw*2 seis kwh IR0N6 0.8 e
Operatee charge nivm 12 4000 48000

Total 18413

1303450

Toual, 3 modet arcas

Coniditions

1) operate by 80 % of rated ouiput

2) anuuat opetation howr s 4320 hous Funit { 12 hefday * 30dm * 12 mfy }
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Tableau 3.6.15 Frais Annuels d'Entretiea pour Systtaes d'Alimentation par Zosnies Modiles
( systemic gravitaire et pression )

Model Arca Facilities Unit Qu Investmem Annuat Moinieasnce Cost_— Tuoral Annaal
Cost Ratio o Invest- Cost Muintepany
mem Cost 3 Cusl
{DH) (% (DHAar)  1OWYeard
Aln Delali New construcied facitities
01} well sel 3 00000 25 22500
02) equipment for well st s 1424160 XU 41725
03) maid feeder pipe : m 1290 42516 5 Hos
04) Risings & valves for 2} & 3) 18 12900 io 129
05) main disiribution tank set § 1378400 05 6892
06) disribution pipe and fittings m 59780 15205645 05 16028
- 07 finings for above &) LS 339834 1.0 JRA
08) distribution pump unit 6 2146460 30 61391
09) distribution tank sel 10 4734000 05 23670
10} stand pine place 30 3505000 03 15845
1) eiccuic bine km 15 719220 T 7192
12) access road knt 3 1874100 30 562213
sub 10tal _ 35388y
. Rehabilitated facitities _
13} dug hole place 7 166320 1O 1663
14} spring place 19 672790 1.0 6728
sub total LR DI
totzl , Ain Defali 362180
Feroual New construcied facilities : o
O}y well sel 2 600000 35 15000
D2} equipaxat for well sel 4 178020 S 30 4125t
03) maln feeder pipe m 860 242912 05 P215
04} fitings & valves for 2) & 3) LS £600 10 K6
(33) main disifibution 1ank sl 1 686000 05 30
05) disiribulion pipe n 20750 $042300 0s - 25342
07) Guings for abave 6) s 1512650 10 15127
08) distribution pump unit 8 T 2365680 it R
09) distribution 1ok s21 L1 2344400 0.5 1R
10} stand pipe place 15 1834500 05 9023
1) elecuic tine km 20 958960 10 Y590
12) aceeds road Ckm 05 312350 30 9371
sub 1012l _ : ' 21025
Rehabilitated fucitiries )
" 13) dug hote place S '23160 DL 238
14) spring ¢ place 2 I 814430 0 8144
sub'1otal ' HIs2
total, Terovat 20406
Ain Berda D1 well scl 2 600000 25 13000
02) cquipnieat for well set 2 433440 0 1300}
03} main feeder pipe i 660 152230 05 76y
04} fittings & valves for H & 3) LS 238N 1.0 23K
05) miain distribution tank - sel 1 3561616 05 1813
06} disisiboiion pipe m 1100 1430960 05 1S5
. 07 Ginings for sbove 6) is 429288 10 4293
"+ 08) diswribution pump uiit 0 e 0 ]
09) distribution tank’ sl 1 47992 05 2397
10) stand pipe " plave 4 481200 05 2406
1D electric line km 2 , 95896 {0 959
12) 2ceéss rood km $ 3123500 30 93205 _
sub tolal ] : 147
sehabilitated facilinies '
13)spring place 7 247810 1.0 2479
sub folal M
totat Ain Berda 11240
Total for Imodel areas 726594
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Tableaun 3.7.1 Les Principates Composantes des Svsli’mes d’AEP Proposés

(systeme’ grasilaite)

Facilities Features

< Ain Deflali >

H intake Well 3 - deepwells with 250 mm dia. and 30 m depth at GL 150 m

{2) Water Extroction 3setsof submersib]é pumps and electric motors of 11 kw
each.power from public line carder upon extension

) Conneciion (ank/pump 1 set RC tank of 50 m3 capacity and 2 sets of pomps of 15 kw
each.

) Eﬁ?jgg;ﬂﬁl}fm Galvanized steel pipe of 125 and 150 mm dia. with 1290 min
total leagth, RC main distribution tank of 600 m3 in storage
capacity at GL 170 m.

(3)  Distribution Galvanized steel pipes of 75-200 mm dia. with 45 Km in tolal
lerigih, 8§ sets of distribution tank and 25units of stand pipes of
reinforced concrete,

(6} Related Facilities Extension of electric power cable of 15 km and permanent access
road of 3.0 km

< Teroual >

() loake Well 2- déép'.vells with 250 mm dia and 30 m depth at GL330 m

{2} Water Extraction 2 sets of submersible pumps and electric niotors of 5.5 kw

' each.power from public line carrier upon extension
(3»  Connection tank/pump 1 set RC tank of 25 m3, and 2 sets of pump with 45 kw each
() Transmission &  { Galvanized steel pipe of 75 and 125mm dia. with 860 m in o1l
" Distributioa Tank tength, main distribution tank of 280 m? stocage capacity of
' { reinforced concrete at GL. 500 m

(5} ' Disiiibution Galvanized steel pipes of 89, 100 and125 mm dia. with 12 km in

o tetal length, 3 sets of d:s!nbuuon nnL and 9 units of siand pipes

of relnforad concrele ! :
(f;) " Related Facilities I'\uensmn of electnc po\\er cable of 20 Km 'md pcnmnum access

<Afn Berda>

h

(I

1)

Intake \_\’ell

Water Extraction

Transmission &
Distribution Tank

Distribution

Related Facilities

road of 0.5 km

2 - deepwells with 250 mm dia. and 30 m depth at GL 810 m

2 sets of submersible purps and electric motors of 5.5 kw each.
power from public line carrier upon extension

Galvanized steel pipe of 75 and 100 mm dia, with 668 m in to1a)
tength. main distribution tank of 120 m3 storage capacity of
reinforced concrete at GL 820 m

Galvanized steel pipe of 25, 50, 64 and 75 mimn dia. with 11 km
in total lengih, 3 sets. of distribution tank and 4 units of stand
pipes of reinforced concrete.

Exteasion of electric power cable of 2.0 km and permanent
access road of 5.0km
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Tableau 3.7.2

d'Alimentation en Eau Potable (1/2)
. {systeme gravitaire)

L’Avant-métrés des Travaux de Construction des Systémes

Corislruc'lioh Waork ltems Unis | Quantity
A. Construction of facilities
{n Mobilization and preparatoiy works - LS
< Ain Defali >
(2) Well site facilities
1) well pump, 80 mm dia., 11 kw, head 48 m, 0.69 m3/miin. sel 3
2) flange and valve sel . 3
3) control pane! sel 3
4) connection tank, RC 50 m3 sel 1
5) conpection pump, 15 kw, 1.38 m3/min, 35 m sei 2
6) galvanized steel pipe, 125 and 150 mm dia, m 1290
3 Main distribution 1ank .
1) maih distribution tank, RC 600 m3 set ’
2} water level sensor set . 2
14} Distribm—ion' neiwork
1} galvanized steel pipé. 75,89, 100, 325, 150 and 200 mm . km 45
2) distribution tank, RC 100, 400 and 600 m3 set -8
6) stand pipe ' place 25
% {5}  Related facilities
1) electric cable extension from existing power line ke 150
2) permanent access 10ad km K
< Teroual >
(6) © - Well site facilities o : _
13 well pump, 60 man di‘a..iﬁ.S kw, head 46 m, 0.33 m3min, set 2z
2) flange and valve L ' set” 2
3y control panel . set 2
4) connection tank, RC 25 m? _ sel 1
5) connection pump, 45 kw, 185 m * 65 mmn dia., 0.66 m3/min. sel 2 :
'6) galvanized steel pihc. 75 and 125 mmdia. in 86O -
(7)  Main distribution tank o
1) main distribution tank, RC 280 m3 sel 1
2) water level seasor set t2
(8)  Distribution network _ | .
1) galvanized steel pipe. 89, 100 and 125 nwn km 12
2) distribution tank, 140 and 28¢ m3 set
| 3) stand pipes place
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Tableau 3,7.2 L*Avant-métrés des Travaux de Construction des Systénies
d’Aliinentation ch Eau Potable (2/2)

(systeme gravitaire) ‘§
Construction Work ltems _ Unit | Quantity
(%) Related facitities
1) electric cable extension from existing power line km 200
2) peraianeni access road 1 km 0.5
< Ain Berda > '
(107 - Well site facilities
1) well pump, 56 mm dia,, 5.5 kw, head 65 m, 0.18 m¥/min. 1 oser 2
2} flange and valve set 2
3} comirol panel : set 2
4} gabvanized steel pipe, 75 and 100 mm dia. m 660
(i1}  Main distribution 1ank |
1 mtain distribution tank, RC 120 m3 _ set 1.
2} water level sensor st 2
{12} Distribwion network
“1) galvanized steel pipe, 25. 50, 64 and 75 mm | _ km 11
2) distribution tank. 10, 30 ﬁnd 120 m3 . sel
*3) stand pipe _ place 4 \g‘
(13)  Related facilities
: lielcclji_& cable extension from existing power line ke 20
*2) permanent access road ' km 5.0 -
B. Rehiabilitation of facilities
< Ain Defali > ‘ : ; o
(. Dug hole, : o : ' | place . 7 ‘
(0 Spring - . o : | ptace 19
< Teroual > _ | _ '
{3t Dughole ' ‘ place 3
H .Spring ‘ : . place 23
< Ain Berda > . ‘
(5 :Sprin_g R o : place 7
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Tableau 3.8.5 TRFI pour la zone Moddle de Ain Defali
(systeme gravitaire et pression cout direct global)

unt : DH

Revenue Capital Cost O&M Cost Total Cost Net Revenue

1995
96 2,839,828 2,839,828 -2,839,828
97 1,149,577 24,207,700 271810 24485510  -23335933
98 2,507,711 22,020,384 588,957  22,609.341  -20,101,630
99 3,037,344 7,333,057 815,434 8,148,491 5,411,147
2000 3,611,237 7,603,309 1,066,967 8,670,276 -5,059,039
01 3,755,268 1,066,967 1,066,967 2,688,301
02 3,899,299 1,066,967 1,066,967 2,832,332
03 4,043,331 1,066,967 1,066,967 2,976,364
04 4,187,362 - 1,066,967 1066967 3,120,395
0s 4,331,393 | 1,066,967 1,066,967 3,264,426
06 4486,160 1066967 1066967 3,419,193
07 4,640,928 1,066,967 1,066,967 3,573,961
08 4,795,695 1066967 - 1066967 3,728,728
09 4950462 | 1066967 1066967 3883.495
100 5005229 o © 1,066,967 ;l'_.066.96f 4,038,262
o s2s0997 . 1066967 1066967 4]193,030
12 5414764 1,066,967 1066967  4347,797
13 5,569,531 1,066,967 1.066.967' 4,502,564
14 5,274,299 1,066,967  1,066967 4207332
15 5,879,066 | 1.066_,967 R 1,066,967 4,812,099

16 6,033,833 1,066,967 . 1,066,967 - 4,966,866

FIRR=0.7%
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Tableau 3.8.6 TR¥L pour la zone Modtle de ATn Defali (systeme gravitaire
ct pression cout direct constroction senlement) %

unil : DH

Revenue  Capital Cost 0&M Cost Total Cost Net Revenue

1995
96 |
97 1,149,577 16,199,745 277810 16,477,555  -15327.978
98 2507711 16,766,522 588957 17,355479 14,847,768
99 3037344 4871303  BIS43d 5686737  -2,649,303
2000 3611237 5036393 1066967 6103360  -2,492.123
0l 3,755,268 1,066,967 1066967 2,688,301
02 3899.299 1,066,967 1066967 2832332
03 404333 1066967 1,066,967 2,976,364
04 4,187,362 1,066,967 1066967 3,120,395
05 4331393 1066967 1066967 3264426
06 4486160 1066967 . 1066967  3.419,193
07 . 4640928 . 1066967 1,066,967 3,573,961
08 4795695 1066967 1066967 3,728,728
09 4950462 1066967 . 1066967 3883495
1005405220 1066967 . 1066967 . 4038262
U 5259997 1066967 1066967 4,193,030
12 5,414,764 1,066,967 1,066,967 4,347,797
13 5,569,531 1,066,967 1066967 4,502,564
4 sama 1066967 1066967 4,207,332
1S 5879066 . 1066967 1066967 4,812,099
16 6033833 1066967 1,066967  4.966.866

FIRR=5.1%
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Table 3.!3..? Loan Repayability (Ain Defali, Gravity and Pumping Dircct Construction Cost Only)

@3 unit : Dl
) Reveaue  O&M Coss Exteimal Soft Loan Domestic (FEC) Loan Net Acculation of
85% of Interest  Repayment 15% of Interest  Repayment  Reveave  Net Revenue
capira! cast capital cost
1995
%
97 L149,577 271810 13769783 4!3;093 2429.961 24299 215,678 215,678
9% 2507701 538957 14251544 - 840640 2514978 494.494 583,620 799298
99 3037341 815436 4140608 964858 730695 567.564 659.458 1488786
2000 3.611.231 LO66967 4280934 1003286 755.45¢ 801,700 649284 2138070
01 1755268 1066967 1.093.286 $01,700 793315 2931383
02 1899299 1066957 2901217 T E01I00  -S70585  2.060.800
0 4043331 1.066967 200217 801700 726553 1334297
03 4487362 1066967 2.901.21% $01.700  -582.522 751,225
05 4331393 1066967 2901017 801,700 -438,491 BRIRRAT
06 4486160 1066967 2501217 §01700 283724 29.540
§ O 4640928 1.066.967 2.901.217 501700 -128.956 L 99,446
05 4795695 1.066.967 2901217 ' $01.700 25,811 13635
00 - 4950462 1.066.967 290127 $01.700 150,578 106,943
10 5105229 1.066.967 2.901.217 501,700 335,345 288
M 5.259.997 1066967 2.901.217 801700 . 49013 932401
115414364 1066967 2900217 S0L700 644850 - LSTI2SI
13 5869531 1066967 - 290117 S0L700 790647 2376938
14 5274299 1066967 2.501.217 00,700 S04.415 2851343
15 5819066 1.066.967 2901217 01700 LI0SIS2 3990528
16 6033833 1.066.967 801,700 11.263949

2901217
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Tablean 3.8.10 Le Cash-flow Economique de Ain Defali

T-66

_ unit: DH
Benelit Capital Cost O&M Cost Total Cost Net Revenue
1995
96 2,720,858 2,720858 2,720,858
97 1125403 21,826,095 222525 22048620  -20923217
98 2325009  19,105236 445050  19,550.286  -17.225277
99 2,399,211 6,207,812 581,310 6,789,122 4,389,911
2000 2972086 6,207,812 717,570 6925382 -3,953,296
01 3,090,625 717,570 717570 2373055
02 3,209,164 717,570 717,570 2,491,594
03 3,327,703 711,570 717,570 2,610,133
04 3,446,243 717,570 717,570 2,728,673
05 3,564,782 717,570 717,570 2,847,212
06 3,692,157 717,570 717.570 2,974,587
07 3.819,532 117,570 717570 3,101,962
08 3946907 717,570 N7,570  3.229337
S09 4,074,282 77570 1 7150 3356712
10 4,201,657 717.570 717,510 3484,087
1 4329032 " 217,570 717,570 3,611,462
12 4,456,408 717,570 717,570 3,738,838
13 4,583,783 717,570 7,570 3,866,213
14 4711158 717,570 717,570 3,993,588
s 483853 717,570 717,570 4,120,963
16 4965908 717,510 719570 4,248,338
 EIRR=0.6%
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Tableaud.14 Production et Cohsoinmation d’Eau, province de Taouanate 199-
Water'Su'pp!y Popula: |House - Water ' Water Water - R_etative ~ |Revenue L'nnca‘»imzc.i?
Centes 1ion Connect. |Produc. Distribu.  |Consumi. |UW Consum.|Ratio tor Water

(m3) {(nd) fm3) {Ucld) () ()
1 Taounate 24,379 3,207 677.686] 654543 531874 59.8 78,5 215
2l icaria Ba Mohamed| 13.270] 1234]  4s0.936] 450606} 307,308 634 627 373
| 3|MIv Bouchta _ a0l 32| 0934] o3 625 5.5 62.9 371
4 Miansa 21331 251l 1azazsl  137.652] 92997 119 618 332
5]Ain Cdah 20478 368 . 335.065| 323783} 151753 14.1 433 R
Tissa 7050  es0] 1642520 156910| 112630 437 6.6 3.4
7{Rhafsai 4.255 737 87.140 82,784 .54.363 35.0 62 Ry
S|Ouartzagh 2.638 234 27.934 26,538 13.064 13.6] 46.8 332
9] Ain Aicha- 4.000 193 8.500 8076 : 5.060 33 59.5 03
Total 10ossol 7.026| 1.993.92s) 1.850.020] 1275.302]  (Aved3ns] (Averessl aversddf

Source: ONEP Taounate :
LW: Unit Water

Tablean 4.1,5  Production et Consommnation &’Eau, province

' . de Taouanate Premier Trimestre 1998

Water Supply 1Popula- |House Water Water Water Relative Ré\‘enue Un:ntcuun':c.i
- Center tion Connect. |Produc. | Distdibu,  [Consum. |UW Consom. [Ratio -, for Waler '
(m3) | oy | e | ! (%)

1{Taounate 24,379 3.470] 205.383] 200276 125975 5:7.4 =(ﬂ-‘..'i L AR7
2 Karia Ba Mohamed| 13.270 1,234 112.2621 - 104382 76.633 64.2 _ 68.3 N2
3|Miv Bouchta 3.140 12 1.820 1.583 I.460 5.2 0.2 19.8
4| Mkonsa 21.331 251 57.90? '25.!&)0 18.598 9.7 66.6 334
5] Ain Gdah 29.478 68| 74098 0921] 29204 11.0] . 394 - 60.6
6] Tissa 7059]  749] 42448 38975]  29.504 464 69.5 30,5
7 thafsai i_ 4.255 137 10.884 10.367 7.680 20.1 70.6 04
8| Ouanzagh 2638 2 11197 10636 5143 21 45.9 54.1
9 Ain Aicha 4.000 191 4,116 31.650 2419 6.7 58.8 41.2]
_Total 109.550] 7.268] 400.209] 466600 206.616] (Ave)30.1)(Ave)60.5 (Ave) 395

UNW: Unit Water

Source: ONEP Tapunate
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‘Tableau 4.2.4

Average Year

Evaluation Prclirtminairc du Potenticl de Developpement
de la Nappe Phreatique '

Area Annual Recharge  Recharge Groundwater Resource

Structure
Rainfail Rate
- (sq.km)  (mnifyr) (%) {mavyr)  (Million m3/yr)  (m3/day)
Tainaste 3 769 12 92 0277 738
1. Khamise 8 724 12 . 87 0.695 1903
5. Keil 40 796 12 96 3.821 10468
1. Beida 6.3 953 12 114 0.720 1974
Thar Souk 12 724 12 87 1.042 2855
Teroual 6.1 775 9 70 0.425 1166
* Qurizagh 15 729 9 66 0.984 2696
Ain Saddine 10 649 9 58 0.584 1600
" Taounate 4 823 9 74 0.296 512
Tissa 5 524 9 47 0.236 646
Jorf E! Melha 10 499 9 45 0419 1231 .
Ain Defali 12.0 587 9 - 53 0634 1737,
Had Kourt - 6 519 9 47 " 0.280 768
10-Year Drought . -
Structure Area Annual Recharge  Recharge Groundwater Resource
Rainfall Rale : S
o ({sq. ko) | (mmfyr) (%) {mmfyr)_ (Million m¥yr) '(‘:_14\_3513)9____
Taivaste 3 413 8 38 0.114, il
J. Khamise S8 s 8 36 0.285 781
J. Keil 40 490 5 39 1568 4296
J. Berda 63 622 8 50 0313 859
Thar Souk 12 448 8 36 0.428 172
Terual 6.1 480 6 29 0.176 481
Ounizagh 15 526 6 2 0473 1297
Ain Saddine 1 624 6 37 0 03M 1025
Taounate 4 454 6 27 10.109 298
Tisca ' 337 & 20 10.101 277
Yorf E1 Melha 10 480 6 29 0.238 789
Ain Defali 120 587 6 35 0.423 1158
Had Kourt

6 499 6 30 0.180 492
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