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Table 2.1,1 Climatological Summary

(1988/89 - 1993/94)

Ce

T-1

RAINFALL e Unit : mm
___NO. STATION SEPT OCT NOV_DEC JAN FEB_MAR APR MAY JUNE JULY AUG  Aasudl
1564 BABMERZOUKA 146 410 612 398 342 87 686 969 23 14 3% ) 155K
4104 HAD COURT 117 554 858 621 319 638 S49 596 221 122 00 08 10X
5128 MJAARA 103 619 1025 754 276 TS 615 M6 236 112 05 LI S2S
6153 OULED YAACOUB 148 798 1210 987 474 915 641 957 362 63 02 09 6826
6200 OURTZAGH 109 701 1100 M4 336 737 156 928 M8 126 20 07 SEL?
“RA40 TISSA 86 412 674 432 234 518 549 615 194 13 00 01 IN3
AR TEMPERATURE A _ Uil : °C
__ NO. STATION SEPT OCT NOV DEC_ JAN FEB MAR APR MAY JUNE JULY 'AUG Amuat
1561 BAB MERZOUKA 249 196 184 140 129 145 158 189 21 226 270 284 1wy
1304 HAD COURT 250 199 150 123 104 N9 147 153 188 224 274 218 R4
5128 MIAARA 50 190 MY L9 93 120 147 150 194 B2 BT M1 gud
6153 OULED YAACOUB 256 203 165 144 123 143 159 161 205 251 DM& M1 9y
6200 OURTZAG! 2 209 164 132 11 135 161 165 206 254 3.2 0S8
“KH0 TISSA 26 199 154 124 104 124 152 157 203 236 304 300 193
EVAPORATION : PAN . Uit ; noviday
| NO, STATION SEPT  QCT. NOV _DEC JAN FEB MAR APR MAY: JUNE JULY ~AUG _Annust
1561 BAB MERZOUKA 86 SE 64 41 50 52 61 64 29 "9} 112 108 72
4104 HAD COURT O(NA) ' '
$128 MIAARA (NAY
6153 OULED YAACOUB (N.A) : S _
6200 OURTZAGH 73 038 23 18 18 23 X 32 55 11 9% 94 44
8440 TISSA (N.A) o ‘
RELATIVE HUMIDITY . ‘ Unit: 5%
- NO.STATION  SEPT_ OCT NOV_DEC JAN FEB MAR _APR_MAY JUNE JULY AUG Annuat
1561 BABMERZOUKA 46 1 & 61 69 - 63 59 56 - 46 3% 38 3 S3o
4104 HAD COURT 6 6 . MW M MW T IS 712 65 65 S sk - &
128 MUAARA &1 74 ‘B1 8} ‘g2 8 80 77 72, 68 61 6 73
6151 OULED YAACOUB 6 70 . 73 73 70 - 71 68 . 578 6 ‘61 i Sl M e
| 6200 OURTZAGH St 67 81 T6 W0 68 10 59 s34y . 4s
CBHOTISSA s 73 8 R R 7y 73 M 6 153 4 a6
WIND VELOCITY 1MEAN) _ L _ o o Uniiafse
_ NO. STATION SEPT OCT _NOV _DEC JAN FEB MAR APR MAY JUNE JULY _AUG _Aneus
1465 BAB MERZOUKA : (NAY o .
." 4102 HAD COURT T2 19 47 e 18, 19 20 19 1y 23 220
| S128 MJAARA 13 10 06 05 04 08 10 12 13 16 k6. 16 L
'6153 OULED YAACOUB 22 19 20 15 14 20 20 21 2% 23 225 23 [ 20
‘6200 OURTZAGH 16 LS 16 20 22 21 20 15 L7015 08 17 b
K440 TISSA 24 19 IR 19 I8 22 22 20 23 . 23 26 -4 21
“WIND VELOCITY (AVEERAGE MAN.) : Uni e,
___NO. STATION _ _SEPT _OCT_NOV _DEC JAN FEB MAR__APR MAY JUNE JULY "AUG Anoust
1361 BAB MERZOUKA (N.A}
1103 HAD COURT 32 47 43 50 28 47 45 42 35 29 42 3% 50
5128 MJAARA 25 A1 - 26 21 11 36 33 34 29 21 20 2% 36
615) OULED YAACOUS 39 46 46 42 38 83 52 40 36 41 37 3x 53
6200 OURTZAGH 32035 37 49 42 41 43 36 ab 35 31 35 4y
B0 TISSA 47 49 52 55 46 S50 53 83 80 53 52 49 58S
Sowrve : AH
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Table 2.2.6 Population Projections in the Study Area (1/3)

Province Circle _ Rurat Commue Type |Population 1934 | Percent Years
: Asof 1986 | Present Previous | Present }Increase 2000 2005 210
S. hacern [Ouezzane Tcro’ua!. Tcréuai Rural 11740 0.1 Y2242 12676 13126
Zghira Rural 27 488 15748 0.7 16421 §7004 17607
AinDorij | Ain Dorij Usban s8] 36 B3] Bsg| 1407
Lam}aam Rural 479 14479 0.1 15698 15624 16189
S.Bousber Sidi Bousber Rural . 11023 01 11494 11902 12325
§. Aed Cherif Rural 21271 10248 07 10685 110635 11458
$.Redouane  |S. Redouane Rural 19986 01 20840 21580 22346
Bni Quolla Rural 17785 1779% 0.7 18560 19219 19901
Mchrou‘nc. Mzelroune Rurat 8695 07 9067 2388 9722
Masmouda Rural 26193 18198 0.7 18976 19649 20347
Ounnana Rural 12248 12248 0.7 12372 13225 13694
: Ouezzane Ouezzane U!ban 52168] 52168 36 54198 : 56329 58128
Tota) of Circle “193590 201866] 209029.3] - 216450
Had Kourl [Had kourt  |Had Kourt Usban 4296 36 4480 4639 4803
My.A kader Rural £835 0.7 9213 - 9s40] 9818
$idi Azzouz " |Rural - 28627 15796 0.7 16471~ 17050 1_766]
A DIali |Ain Diati Rural 23930 07 24953 25338 26756
Bni Qual Rural L3394 10014} 07 10442 10813 11196
S. A.AtHade |SA. Al Hadi Rural - 1491 0.1 " 11982 12407 12848
SADBAlssa . Rurat 20739 9248 (_i.? 9643 “9986] - 10340
Khnichet ~ IKhaichet Urban | so31|  ae| - ese| esiz| o 6743
Rural | - 13791 0.7] - 14380 14891} - 15409
Dulad Nouel Rural isizf 67 112004 124301 12871
S.Med Chelh Rural 7527 _ Q.7 7849 8127 8416
Taoughilt Rural 50298 11437 0.7 1ig26] - 12349 12787
Jorf Bt Metha Poel Ef Mctha (M) [Uiban 10187 38 10622} 10999 11390]
. |Lamrabich " |Rurat 153359 19453 0.7 20284 21004 2vi50
- Total of Circle ) 163548 170538] 176591 lBIﬁg
Tatat Province of Sidi Kacem 357138 372404]  38%610] 399308
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Table 2.2.6 Population Projections

in the Study Area (2/3)

[ Provinee | Circle Rura! Commue Type [Population 1994 | Percent Years 1
Previous Preésent Previous | Present | Increase 2000 608 2010
Tacunate |K.B.Med |Bouchabel  [Bouchabel Rusal 15937 0.7 16618 17208 17819
Jbabra Rural 33935 17998 0.1 18767 19433 20123
Loulja Loulja Rural o 15474 0.2 16135)  16708] 17301
$idi Abel Rusal 28570] 13096 0.7 13656 14140 14642
K.BaMed.  |K.BaMed |usban 13271 36 13838] 1329 14838
My A Karm Rursb - 8604 07 8972 92901 9620
Bai Snous Rural 309i3] - 9038 07| 9424 97%9] 10105
My. Bouchta |My. Bouchta Rural 17238 17235 07 17972 18610} 19270
Ghouazi  |Ghovazi Rral 18876] 18876 0.7 19683]  20381f 21105
£ Mekansa Mekansa Ruzal 21330 . 21330 0.7 22242 23031 23849
Total of Circle 150859 157307] 162889 168674.9
Taoupale  [A. Mediouna |A. Mediouna Rusal 16 693 16693 0.7 17406 18024 18664
Beni Qulid . |Beni Oulid Rural 11509 11809 0.7 12314 12751 13203
B.O. Tafraout |B.0.Tafracut Rural 8952|8952 0.2 933s| . oses| 10009
Bouade) "1Bouadel Reral 13393 1391 0.7 1453 - 1504 1557
Bouhouda | Bouhouda Rural 23257 231287 0.7 24258 25112] 26003
fennassa Feonassa Rural 12546} 12546 0.7 13082 13s47] 14027
Zrizar Zrizar Rusal 7666 0.7 7994 ¢ osan? 8571
KHlalfa Rural 18549 10883 0.7 1348|178l 12168
Dhar Souk  |Dhar Souk Urban- | a6 ass3| assp o w02
| |Tamedit Rural 25379| | 22368 0.7 23833 2a368] 25233
Nriounme | [Taounate ¢ [Urban 438 36 asa20| 26322 27256
: Rahoua Rural $528 0.7 5764 5969 6181
: Merzaoua Rura) 393N 9467 0.7 0872{ 102221 ~ 10585
Total of Circle - 158451 165225] 171088} 177159
Tissa AinAicha  |Amn Aicha Rural 20640 0.7 21522t 88| 23077
Atn Maatew! Rural 31690 17030 0.7 17779 1B410] 19063
Aln Legdah  [Ain Legdah “{Rural 12498 12498 07 13032]  13495] 13974
Bovarouss  |Bovarouss Rusal | e 0.2 18743]  19409| 20097
0.Dabud Rural 29982 12000 0.7 12520] 12085 13428
Ras el Ouad  [Ros el Oued Rural 16280) - 16286 07 16976] 17578 18202
Tissa Tissa |Urban 1059 36 7361 7622| 7893
: $.B.Lahcen Rurat 25523 18464 . 07 19253]  19937] 20644
O Bouzbane 0.Bouvabane Rural 30855 - 0.7 11319 11721 12137
Messasa Rusal 19907 9052 0.7 9439 91| 10121
Oulad Jmaa  jOulad Jmiaz Rural ©9BIR 0.7 10238 10601 1097%
Dsabsa Rural 17 745 7921 0.7 8266 8559 £863
Fotal of Circle 159625 166447.675] 172357] 178473




Table 2.2.6 Population Projections In the Study Avea (3/3)

Population

Province Clrcle Ruzal Conmue Type 19§l Perccent Years
As of 1986 Present - Presious | Prescat | Increase 2000 2008 1010
Taounate {Ghafsai Galaz Galaz Rugal 19047 19047 0.7 16861 20566 21296
Kissane Kissane Rural 14280 14280 0.7 14890]  15419] 15966
Quntzagh Ourtzagh Rure! 15226] 15266 07 15918] - 16483 17069
Ratba Ratba Rural 12742 01 13281 13788 4247
$.Lhaj Med. Rural 19 560 63818 01 7109 1362 7623
Sidi Mokhfi - |Sidi Mokhfi Rural 7100 0] 7403 7666] - 7938
Timezgana Rural 19603 12503 0.7 13037 13500] 13979
Tafrant Tafrant Rural 13356 13356 0.1 13922 14421 14933
Tabouda Tabouda Rural 13570 13570 0.1 arso] 14652 15172
- |Ghafsai Ghafsal Usban 4255 36 4437 1594 4757
' " Oudka Rural 7447 0.7 7765 8041 8326
$.Y.B.Zeroual  |Rurat L 12750 0.7 13295]  13767| 14255
" |EL Bibane Rural 30715 6273 0.7 6541 6173 T0M
Total of Cexcle 145407 - 151620) 157003 162578
Total Province of Taounate 684342 650500] 663337} 636875
Ta1a Tainaste  |Msila Msila Rural 11161 0.7 1638[ 12081 12479
g '  iBragha Rural 20 924 9763 0.7 10180] " 10542] - 10916
o B . .
Taimaste |Tafnaste Urban 2074 16 263} 2239] 2319
Tainaste Rural 8658 0.7 9028 9148 9680
El Gouzate Rural 19724 8992 0.7 93716] 9708 10054
|Beni Fush Beni Fuah Rural 14246 14246 0.7 1485s| 15382 - 15928
Kaf EFGhar  [Kaf el Ghar Rers] 29 h2w 07 1709|  1212s] - iz2sss
Taifs Taifs rerat | mron3| monaf ¢ oer| i dase| misod 12313
A Traiba Traiba Rural 10034] 1004 0.7 1oss3|  10833] 11219
Total of Circle i ‘ 81170 ~90896] 94121] 37483
Taza BeiLent  |Beni Lent Rural iso33| 07 1s676] 16232| 16308
Qulad Chail Rurol 11088 03 S se] nen| 12397
Total of Cifcle 16111 17238] 28204 29208
O. Analil Outad Zbaie Roral 15788 0.7 16463 17047| 17652
BniFrassco  |Bni Frassen  [Rural : roce3|  0a]  3ieoa[  331s0) 34306
R TLE! Fouki |Rural 40 401 9718 0.9 10133 10493 10865
Tolai of Circle S6(8Y ' £8s90] cos70]  ca1d
Total 'rovinee of Tara 169450 176724 182595) 83451
irand To(z! for the Study Arca 171474 1189728] " 182995] 189491
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Table 2.3.1 I\iEDIUM, SMALL AND HILL DAMS CONSTURCTED

80

Province Name of Dam Scalé Coordinates (km)  Catchment Storage

X Y Area (km2) (1.000 md)
Taounate Sahela Medium 566.850 '441'.250 “120.00 62,000
Tacunate Essaf Small 546900 429.550 5.57 1.000
Taounate Jorf El Ghrab Smal} 534,800 423.950 1.70 900
Al Hoceima Oued Mobrouk  Hill 609.546 470334 1.40 170
Taounate  Ain Guellea Hill 557.150  431.400 0.25 20
Taounate . Ank Jmal Hill 541900 430,350 1.70 0
Taounate  Bab Boughazi Hill $54.650  430.630 0.29 20
Taounate  Chtioui Hill 551.000  430.000 0.62 58
Taounate ~ Douar Lakhazayne  Hill 554.500 430.250 0.28 25
Taounate Douar Trifa Hill 549950 430.100 0.95 80
Taounate - Fi Khriiss Zrayzar  Hill $72.100  443.600 0.90 1
Taounate  Mahadama Hil 524.850 436.250 334 75
Taounate  Ouldial 1 Hafa 1  Hill 527100 432.450 0.45 40
“Tacunate ~ Ouled Boumaiza Hill 538.?70 429,200 1.65 00
Taounate  Sahclomar  Hill. 574750 428805 087 125 |
Toounate | SiEIMakhfi Hill | 556350 ' 445300  LI0
“Taounate  Sidi Moussa Hill 562650 425750 0.35 35

Source : AH
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Ta:blc 2.3.2

~ Present Stirface Watér Resource at Gauging Statlon

River System Gauging Station

95% Dependable

Catchment Average
Area Discharge Discharge
(km2) (m3/sec) {m3/scc)
Sebou Dar Ei Arsa’ 7620 24.43 5.86
Azib Soltane 16450 51.59 10.92
Bel Ksiri - 25980 129.52 13.02
Quergha Bab Quender 1756 17.76 0.86
Pont du Sker 486 9.26 0.16
" Ain Aicha 2460 32.88 .06
Galez 500 10.53 - 0.03
Rhafsai M 12.46 0.08
Ourtzagh 4392 55.90 1.03
Tabouda 861 15.99 0.07
Tafrant 953 16.61 0.06
M'Jaara 6190 &1.99 0.75
Lebene Tissa - 792 6.01 0.03
‘Inaouen Bab Merzouka 1500 6.84 - 0.1
" El Kouchat 2570 13.17 034
Rdat Had Kourt - 673 274

: 0.00
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Table 2.3.3 ' Exist_ing and Proposed Pams in Ihc_ SBO Masler I;’ia'n'

_ Cffective %g
River System Name of Dam : Storage - | Remarks
(million m3)
Upper Sebou Foum Kheng 39.0
M'Dez 557.5
Ain Timedrine _ 2.8
| Ait Youb / Allal Fassi 1338 | Existing (1990)
Inaouen Touahar 60.0
' Idriss fer 1,160.0 Existing (1973)
Lebene Sidi Abbou 60.6 -
[ Middic/ Lower Sebou | Sidi Echahed | 106.6 Under Construction
Mechra Ei Hajra ' - *)
Lalla Aicha -
Quergha Asfalou : - 88.0
Rhafsai 220.0
Tafrant 220.0
Bab Ouender - 3000 5
Al Wahda 13,0000 Under Construction £
_ | Koudiat Bourna . (*)
Beht Oujet Es Soltane 1753
o El Kansera _: . 266.6 Existing (1935)
S Note: - (%) intake dam for interbasin diversion . ' '
Source L ;’l‘he Integrated Master Plan on Watei Resource Dejvelopmenlf in the Sebou, Bou Regreg and

.Odm Er Rbia Basins, 1992, AH

T-10 -



Table 2.3.6 IMPLEMENTATION PROGRAM OF MEDIUM AND SMALL DAMS

‘Medium Scale Dam (1995 - 1999)

o

‘12..‘

15 .

Province Name of Dam Coordinates (km)  Catchment  Storage Construction
X Y Ared Begining  Period
(km2) (1000 md) (vean) {month)
Taounate Bouhouda 576450  445.850 478 50,000 1995 0
Taounate Tahar Souk 602950  452.650 468 20,0600 1996 ia |
Taounate Aoulai 542,150  467.850° 490 40,000 1996 27
Taounate Ain Abdotin 590.550 442,500 58 10,000 1997 36
Taocunate Pont Sker 572.800  441.900 540 41,000 1998 12
Taounate Zrizef 571.250 444,200 26 6,000 1998 18
Taounate Sidi Mokfi 558450  448.300 378 26,000 1999 30
Small Scale Dam (1996 - 2001) _ _
Province Name of Dam " Coordinates (km) Catchment  Storage Construction
X Y Area Begining Period
_ (kei?y  (1000m3)  {yeur) (month)
Chefchiouen  Douahar 506.000 466.800 43 1,060 1996 12
. Taounate Gharbia 552750 492.130 52 750 1996 18
@ : Chefchaouen S, Abdessalem 517.000  471.500 76 1,770 1996 18
Al Hoceima Mirinat 575.500  476.200 34.5 3.000 1997 18
Taounate Bousfoul 554.000 - 450.130 53 2.000 1997 15
Taounate Addad 539.810  440.900 166 887 1997 15
Chefchaouen  Koucha 506.0{}0 4635.450 6.6 1,347 - 1998 18
Al Hoceimna - Bouhout 608.200 470.200 35 780 © 1998 18
Chefchaouen  Mokrisset 505.250 '482..‘500 4.1 991 : i 998
Tanunate " Ain Darova 542750 444.450 28 500 - 1999 15
Taounate D. Meckour 572,600 @ 447.400 23 500 1999 12
Tacunate 0. Merzaine 568300 447975 29 930 1999 18
AlHocéima  Azila 580.000  473.850 8.0 350 2000
Chefchaouen Kchachda 501.500 468.600 195 - 5,210 2000 15
Chefchasuen  Tillouane 512015 481450 2.5 608 2000 24
" Tacunate K. Assassa 555400  444.600 2.7 570 200} 12
Tacunate Gaadiine 568000  429.100 2.3 270 2001 12
Taza Amlilis 624.700  465.700 8.4 1,600 S2000 12

Souree : AH

T-11 -



Table 2.5.2 Existing Surface Water Supply Systems

Technical Specifications

__Water Supply System

L Ain Gdah Mekansa Karia Ba Moh, |
1|Establishment . '
a. Constructivn 1988 1937 .
b. Commenceinent of inanagement by ONEP 1991 1991 _ 1985
1|intake and Raw Water Transmission Main )
a. Water source ' Inaouene tiver Sebou river Sebow river
b. Purmps -
Nos. of unit 3 2 3
Flow rate { m3%s ) 0.040 0.028 0.035
Pump head (m ) 18.0 152 150
¢. Transmission pipe
Diameter (imm ) . 200
Pipe matcrial oI1P AC
Length () - - 360
. Flow rate { md/s ) - - 0.035 .
JTreatment Plant
a. Capacity .
Daily Max. ( m3fd ) 5,500 4800 2,600
Average Daily € in winter ) (m3Ad) §00. 2.200 1.300
Average Daily { in summer ) (m3/d ) 2,000 - -
Served populdtion - 22,000 -
b. Numbei of unit
. Receiving well } 1 1
Mixing basia 1 1 1
Flocculation basin 1 1 [
Sedimenialion basin 2 -2 2
Filter 4 4 4
Clear water basin 1 1 1
<. Raw water quality .
Tuibidity: max (inia) > 1000 (1 ~ »1000(15) >H000(15)
pl: max {min} _ . £502.5 R.5(7.5). 25015
Chloride iron: wax {min) {mgfl) 450 (65) 7300 (28) 13500164
$5: max (min) Gngl) _ - s T
_ Oxygen Domand: max Ginia) imgh) - 45 (0.72). S040.7)
* 4| Treated Water Transmission Main I : - -
2. Pipe dizncier Cin ) (T/P-R1D 300 | (T/P-R1) 200 . 200
ARI-R2) 200 (R1-R2) 200 -
b. Pipc material Sp.DiP $P.DIP S.P.DIP
¢. Pipe lengsh (m ) (T/P-R1Y 2093 | (T/P-R1) 6.500 5.000
Pipc kingth (m) (R1-Head) 6879 | (RI.R2) 2200 145
| Pipelength (i) fHead-R2Y 4.176 . R
d. Pumping head (m ) (TiP-R1Y 239 (T/P-R1) 238 170
Pumping head { m ) {Head-R2) 292 (R1-R2} 200 -
S{Ruservoir ) i
. Main teservoir 2 2
Distribuiion reservoir 7 L -
Capacity {main} ' | 1.500- 3000 LI10C- 1800
Capacity (sccondary) 30-200 30-450
Type . Ciicular, S¢ini-ground
6| Bisteibution Faalities
2. Public stand pipes
meser reading | tiine £ imoath I time f month 1 1ine Jiminth
b. Pipe mateiial .
Transmission m2in SPDLP. SP.DIP SP.DLP
Distribetion main AC. AC. AC.
Connection pipe - GS.P.PVC GS.P.PVC GS.P.PVC -

Sourcé: ONEP
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Table 2.5.7 Water Production and Consumption in Taounate Provincc:, 1994

Water Supply Popula- {House  |Water Water Water Relative Revenue Unaccounm;
‘?;&f Center tion “|Convect. [Produc. . |Distribu.  [Consum. {UW Consum, Ratio - for Water
(md) | (md (m3) Werdy | (%) (%)
1| Taounate 243790 3297} _677.686] 654.543] 531.874 59.8 8.5 215
2|Karia Ba Mohamed| 13,270] 1234 '439.935 450.606| 307,308 63.4 62.1 373
3|Mly Bouchta 3.140 32 9014 04320 - 6.251 5.5 629 37.1
4lMkansa 21,331 251 143.413 1652 92997 1.9 618 35.2
5|in Géah 29478] - 68| 335.065| 323788] 151,755 4] 43 547
6] Tissa 7,059 650| © 163.252] 156910 112,630 43.7 63.6 3
7|Rhafsai 4.255 737]  87.140| 82,784 54363 350 62.4 37.6
8Guarizagh 2,638 234l 27934 26538 13.064 136 168 53.2
9| Ain Aicha “4000] 193] sso0| 8076 5060 3.5 $9.5 0.5,
Total 109.550]  7.026] 1.943,925| 1.850,029] 1.275.302] _(Ave.)31.9] (Ave.)65.6 (Aveddia]

Sou;ce: ONEP Taounale
- UW: Unit Water

" Table 2.5.8 Water Production and Consumption in Taounate Provinee

( January, February and March, 1995 )

UW: Unit Water

Source: ONEP Taounate

715

Wa:erSuhpiy Popula- House Water Water Water Relative Revenue - |Unaccounted
.Cenler. tien Connect. [Produc. |Distribe.  |Consum.  [UW Consum. |Ratio for Water
-(maj {m3) (m3) Wetdy . | | (%) (%)
1| Tacunate 24379] 3470 205.53_3 201,276 125.9?5 574 61.3 | 387
3|Karia Ba Mohamed| 13,270]  1.234] 112,262 104.382} 76,633 64.2 68.3 31.7
3| My Bouchta 3,140 32 1.820 1,583 1.460 52 80.2 lé_.s
4 M'kans;m 21331 251]  21.907]  25.100f 18,598 9.7 66.6 134
5| Ain Gdah 29.478 368 7’4.192 70721] 20204 1.0 19.4 ‘66.6
| 6]Tissa 50| 7a9] a2as]  3sons| 20504 464 695 30,5
7|Rhafsoi 4.255 2370 10881 10367 7,680 20.] 70.6 204
g 8lovactiagh . '2,633 534 1097 10,636 5,143 21..7 '45.9 54.1
9]Ain Aicha 4,000 193] 4.116] 3650 | i} 2419 6.7 538 41.2
Total 109,550  7.268]  490.209] 466,690] . 206.616] (Ave.) 30.1|{AvE) 60.5] (Ave) 39.5
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Table 2.6,2 Water Quality in Dughole (1/3)

PROVINCE

CONDUCTIVITY

QUALITY CLASS*

COMMUNE - - [DOUAR
. HS/em
TAZA BENI FRASEN |QULAD YACOUB
B.MARZOUKA |AL HADA
BENI LENT OULAD BAJOUN
DHAR DREJRA .
GUELDAMANE |[NAKHLA 1680 AVERAGE
_ S.MAM MEFTAH
QULAD CHRIF |CENTRE
_ |s BOUYADOUR .
OULADZBAIR |TAJAYALT " SALTY SALINE
RHIATA RHAR |KASBAT MGARA ‘
BAB LAGHNEM SALTY SALINE
TAIFA KT .BENI SALTY SALINE
QUARIAGHEL
TAZA DPTP
MEKNASSA CH [BEN]I HAITAM
B.MARZOUKA |STA.HYDROLO.
ASDOUR
SMIA BAB TAZA
OULAD CHRIF {BAB RAMLA 1076 - PASSABLE
'|OULAD CHRIF {BAB RAMLA 970 PASSABLE
BNILENT BNILENT 1011 PASSABLE
BNI LENT BNI LENT 1131 PASSABLE
BOUCHEFAA  [BOUCHEFAA 430 - GOOD.
BNIFRASEN  |BN!¥FRASEN 997 PASSABLE
RBAAFOUKIA |[RBAA FOUKIA -7 GOOD
~ |BENIFETAH  |BNIFTAH 2300 AVERAGE
TAOUNATE  |TAOUNATE MEZRAOQUA 611 GOOD
SOUFLA : _
JHIAR 9070 . SALINE
 IMAABID
IMAABID . -
- [IMRAGHDEN 'BAD SALINE
o {IMRAGHDEN - 960 PASSABLE
BENIOULID ~ {BENIQULID 674 GOOD
GHAFSAl  |AIN BARDA
AIN AICHA OD BOUTIA 298 GOOD
‘ OULED
BOUSLTANE _
M'HAMDA 593 GOOD
KALLALINE :
OD. HAMMOU |[FENNASA 263 GOOD
3eme PONT LAAZAIB 9900 -SALINE
BSABSA 2KT  |KBIB 120 GOOD
* based on conductivity (jtSfem) as below . ' '
0 -800 800 - 1600 1600 - 3200 13200 - 6300 > 6400
GOOD  IPASSABLE AVERAGE LOW ‘ SALINE

Source: National Master Plan
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Table 2.6.2 Water Quality in Dughole (2/3)

PROVINCE

COMMUNE . [DOUAR CONDUCTIVITY | QUALITY CLASS*
: . WSiem
TAOUNATE CHTUYNE
EL ABBADMA 4660 LOW
BSABSA 4230 LOW
OULAD ALI
SABBAB © 540 GOOD
HAJRAT 13350 - SALINE
LHAYAR
OULAD 1490 PASSABLE
ABDESSLAM :
BNI HMIED _
0Od MIMOUN 640 GOOD
OULAD BEN 580 GOOD
TALHA
KRADSA 7790 SALINE
RZINA 1500 PASSABLE
BNIOQUKIL 2660 LOW
AL'HAMRA 710 GOOD
KHANDEK 1230 PASSABLE
{SLAN
BOUCHAN 640 GOOD
KELAA
OD AZZAME
MZRAOUA
OULIA 14800 ' SALINE
L'HIOUAL 2000 AVERAGE
TIMZGANA 1540 PASSABLE
SI.MOKHF{ 2510 AVERAGE .
FENNASSA 460 - “GOOD ¢
TAMSNIT 990 ' PASSABLE
AMEZRI £ 2270 AVERAGE -
SiDI YAHYA - _
BOUTHAL 3370 LOW
LAKLALI oo ‘
BOUAROQUS OD.MESSAOUD 714 GOOD
BOUCHABEL [OULAD ALLAL
BSABSA HOUARA
KERAIA 2000 AVERAGE
OULJA OD.BEN TAHAR
OLD JEMAA  [HAMZA
OLD AYAD LEMOUALDA
OULIJA . |B.ZEKIENE _
SLMHAMED . [NOUAGURA © 8900 AVERAGE
B. LAHCEN '
* based on conductivity (j:Sfem) as below
0-800 800 - 1600 1600 - 3200 3200 - 6400 > 6400
GOOD PASSABLE AVERAGE LOW SALINE

Source: National Master Plan
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Table 2.6.2 Water Quality in Dugholc (313)

DOVAR -

PROVINCE COMMUNE CONDUCTIVITY| QUALITY CLASS*
' - uSlem :
SIDI KACEM  [SIDI MED CHEF LIEU
SID1 ABED LAKRADSA 1 5900 'SALINE
LAKRADSA 2 1600 PASSABLE
JBABRA OULAD BLIL
GALAZ ZAQUIA .
A.MAATOUF |OULAD KHRIF
BOUCHABEL |OULAD BEN
YOUSSEF
A.MEDIOUNA ' |A. MEDIOUNA 500 GOOD
FIF BEN YARZINE
* based an conductivity (uS/cm) as below i
0 -800 800 - 1600 1600 - 3200 3200 - 6400 > 6400
GOOD PASSABLE ~ |AVERAGE LOW SALINE

Source: National Master Plan
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Table 2.6.3 Classification of Provinces bascd on Number of Cases of Water Borne Diseases

PROVINCES CHOLERA TYPHOID| INFANT | MARK OUT| MARK OUT
{1) MORTALITY] OFID OF2 -
1990 | 1993 | TOTAL {2) {3) {4
15 KENITRA 2 1 3 6 12
05 AZILAL 2 2 2 2 6 1.2
39 KHENIFRA 2 2 1 } 6 12
71 TETOUAN 2 2 2 2 6 12
&0 SIDI KACEM 1 1 2 1 ] -5 1
69 TAZA . y y) 1 5 1
271 FES 2 2 4 0.8
37 KHEMISSET 2 2 4 0f
47 MEKNES 1 1 2 4 08
61 TANGER 2 2 2 4 08
15 CHEFCHAOUEN 1 | 2 4 08
33 IFRANE 1 1 2 4 03
45 MARRAKECH 1 1 2 4 08
65 TAOUNATE 1 1 2 4 0.8
19 BL KELAA 1 1 1 . 3 0.6
13 BOULMANE 2 1 3 0.6
07 BENI MELLAL 1 | 2 0.4
41 KHOURIBGA 1 1 2 04
55 QUIDA ] ! 2 04
59 SETTAT 1 1 2 04
21 ERRACHIDIA 2 2 04
23 ESSACUIRA 2 2 0.4
Py 51 OUARZAZATE 2 2 0.4
% 67 TATA _ 2 -2 04
BOUJDOUR j 2 2 04
03 AL HOCEIMA " 1 i 0.2
29 FIGUIG 1 18 15ed |
$7 SAFI ' ~ 1 ‘ l 02
63 TANTAN : 1 1 02
66 TAROUDANT | l 0.2
, 73 TIZNIT '1 1 02l
=~ |85 RABAT SALE .1 1 02
ES SMARA 1 I 0.2
LAAYOUNE ) 1 02
OUED EDDAHAE I 1 02
01 AGADIR 0 0
0% BEN SLIMANE | 0 0
17 EL JADIDA 0 0
49 NADOR 0 0
72 LARACHE - i)
79 BEN MSIK $D OT 0 T 0
75 A.CHOC A 0 0
81 CASA ANFAO 0 - 0f
31 GUELMIM o 0
- 183 MOH ZENATA .0 Q

Source: Nationat Master Plan
(4= 2% (13+1* (D+1* (3) _ _
(13 0 = less than 120 cases/provina(2} O=incidence rate <SO/100000(3) D=1ess than 100 cases/ OO
1=120 to 200 cases/provinces 1=incidence rate 50 - 150/100001=100 o112 cases!1 000
§ 2=incidence rate>150/100000  2=more than 112 cases/ 1000
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Table 3.3.4  List of Data Used for Tank Model

|Rdat

Rwer Bas;n .;‘Amzaz
‘Precipitation | :
Reference Station 44404 Had Kourt ij6400 Rhafsai
Period ;195’?!58 1993/94  |1957/58 - 1993/94
Runoff | | N b
~ Reference Station i 1436/8 Tlad Kourt  1607/9 Rhafsai
Period 1957/58 - 1993/94 1957458 - 1993/94
Catchment Area 673 km2 777 km2 .
E\ apolmnspxrauon ‘ ﬁ ] - o
Reference Station I6200 Ourtzagh 16200 Ounzagh

Table 3.3.5 Application of Tank Model for Objective Area

‘Teroual

ObJLC{I\e Area ‘Ain Defaﬁ *J Berda
. thchmem Area 112.0km?2 16.1 km2 _ j{6.3 km2
- Appl:cd Tank Model Rdat {Rdat |Amzaz B
| P:émp:lanon . S : “ ; ) _ S
 ‘Reference Station 4404 Had Kount  "5128 M'Jaara 16400 Rhafsai
Period | '1957/58 - 1994/9S  1957/58 - 1994/95  [1957/58 - 1994/95
et Comerio 1
E? ;i){)lmnsplrauon '._ S ‘ ) o
Reference Station 16200 Oustzagh 16200 Ourtzagh |6200 OunzaOh
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- Table 3.4.1 Water Deniand in the Mode’l Area{Aln 'Dcrail Commune), 1995

Name of Douar | Population| Served | Livestock| Unit Warer Demand | NetWarer § UFW Wakeg
: Popuattion |{converted| Domestic | Livestock] Dewmond Demand
e - ; (80%) | wolarge) | (Verd) | (Uheadid}} ~ (m3A)) (%) | f(m3Ad) ]
1] Aaoufat 320 - 56 282 20 20 6.0 10 10.0
2({Ain Chamia o 568 EILE 20 - 20 . 113 40 205
3] Aln Defali 150 500 [ 20 |20 | 120 40 20.0
41Ain Seddine 100 80 296 20 20 235 3 43
51Ain Sfessef 102 82 36 20 20 5.7 40 28
6]Amama 350 280 64 20 20 53 3 9
7{Bni Chellah . 250 | 200 123 20 20 449 10 2.3
8|80ni Sennaca 640 512 172 20 - 20 108 4 180
9|Bai Zid 850 630 292 20 . 20 | 148 40 2471
t0|Bovajajal 74 59 32 . 20 - 20 NE 40 22
i1]8ouajoutar - - 261 209 288 20 20 50 40 - 83
12l80ukouiran - 250 200 M T 20 4.2 40 7.0
| 13[Chaouia Bir 730 - 584 496 20 20 132 40 210 -
141Chaouia Bouryatel 550 ~ 1440 ‘270 20 20 .6 40 160
15]Chaouia Rmel - 1032 826 370 20 © 20 X 40 JLR
[ 16{Chlevh - 140 112 115 20 | 20 16 10 . 43
17} Daaf Lahlira 230 184 210 20 20 43 40 7.2
18] Daaf Ould Ak 100 80 170 - 20 .20 21 40 15
19| Dhar Kharaz 158 126 18 20 20 8 40 BEE)
20{Driouchar - o6 77 99 - a0 0 18 30 10
21| Fadilia 345 276 242 20 0 62 40 © 103
22|Fssahiyen 224 1729 8 20 20 38 | 40 | 63
23| Hiafna Rdat - - 800 640 Mo 1. 20 20 13.9 40 23.2
24|)aavuna T 154 75 20 20 3.3 40 | 3535
15| 1did 700 560 230 KR 0 .9 40 198 |
26]Jrainna 300 240 1 20 20 Y 40 25
MKelas 219 175 - 40 20 20 36 40 6.0
28 (Khobzianne 750 632 132 20 20 11.0 40 N
29[Krones 320 256 58 20 20 53 40 ©RE
o, 30iKraoucha 720 576 249 0 20 12.3 40 .08
g 3t fLzaminn 616 391 | 147 | 1w T 103 10 172
32{Ladouapula 700 560 115 20 TN ‘115 40 19.2
33| Lahasha 126 - 101 96 .| 20 20 23 40 AR
34{Lahjalra Boogdour 720 576 - 1.006 | 20 E R 40 242
35}Lahjajma 894 718 . sl 20 20 160 40 267
36|Lakrahia 250 200 g2 | 20 20 42 40 740
A7 Mandid - &0 48 -~ IR 20 S0 i.2 40 T 24
38| Mkam Mougui 70 - 36 270 20 2 1.9 40 32
39|Mouatds n 298 194 20 P 65 an 0.8
an|Mrabih a5y |- 363 i} 20 - 20 AN 40 135
41| Ouled Bovchiiha . 350 2808 | 200 20 20 62 40 1.3
42{Ouled Mahyou 291 233 | he 20 20 5.0 40 S 83
43|Ouled Sekemn 110 88 106 20 20 21 40 15
4] Ouled Aacouh ] 0 0 i) H) 0.0 40 1]
45]0uled Beayefou 318 10 520 20) 20 7.6 40 7
26]Outed Bovamer - %0 72 135 0 | L& W |3
47|Oulcd Bouvayeh ' 190 152 a5 0 T B T ‘55
48[Ouled Bovbker . 427 42 138 ) 20 12 40 12.0
491 0uled Giaid : R0 656 354° N - 142 10 Y]
50|0uted Ktir - 2,240 1392 560 120 20 318 40 62.5 -
SHOuted Novwal - 200 160 122 .20 0 3.6 0 | s
52|Regada - ; 0 56 64 20 . 20 13 | 40 22
53)Skahina © - . M 185 209 20 20 4.3 a0 7.2
54{Shim _ ° 1,536 1229 122 0 20 9 0 | 415
55[Souhan : 210 168 - 350 20 20 a4 | 40 | 13
56[Souissal ' -0 T6 69 20 20 45 40 75 -
57| Ain Masinauda 20 16 7 g 2 0.5 40 08
_ s&|Laouifala Sayed 100 [ OO I O T O N Y 4 | 2%
gf :  59]Coop El Assira . BR .70 S 2 20 | 4o 13
’ 60lR, Cemer AimDefoli. | 1,048 | 838 g0 | - | 20 | 113 40 | 288
“Toladl | 25.3M 20188 | 1237 | - G - 4403 - IAMN

Note: Numbers of population and livestock in Ouled Aaroub douat are inctuded in Lahrahasa dovar, since these
- douvass are alocaied very near (o each other. : : :
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Table 3.4.2 Water Demand in the Model Area (Afn Defall Commune), 2000

Name of Douar | Population| Served | Livestock | Unit Watee Demand | Nat Wowei | UFW | -Water
: Popoaliion |{converted| Domestic | Livestock| Demand " Derman
: _ “(80%) | dotarped | (erd) | (vneadrdd] - x| m) | omar
H{Azoulat k3] 265 - | 8 3 20 69 | 35 106 .
21Ain Chamia .18 538 36 2y a0 145 35 0y
3| Ain Defali - 621 0 ] 20 113 3 1740
| 4|Aln Seddine 104 23 296 FE 20 28 35 33
S{Ain Sfessef 106 84 26 iR 20 20 35 T
S5lAmama 3162 230 64 n 20 6.9 35 106
#Bnri Chellah 259 207 123 23 30 5.1 35 18
2|Bni Sennana 663 530 122 23 - 20 127 35 19.8
9] Bt 2id 880 704 292 23 -0 D17, 35 2363
10| Bouajajat 77 6! 42 23 20 15 35 23
11| Bouajculat 270 216 288 - 23 - | 20 58 -1 33 B9
12{Boukoviratt 259 207 T4 21 20 5.0 35 1.1
13]Chasuia Bir 756 605 496 23 20 154 35 | 3
14]Chacuiz Bouryaiel 570 456 - 270 23 20 ¢ 113 35 174
15{Chaouis Rinel 1.069 855 870 23 | 20 23 35 343
16{Chieuh 145 116 115 23 20 30 35 .46
17| Daaf Lahfira 238 191 20 1 23 20 5.0 35 77
18]Daaf Ould Ali T 33 170 23 20 74 35 17
19| Dhor Kharaz, 164 131 78 23 20 32 15 19
20| Driouchat 99 80 99 27 20 ETE 35 3.2
21|Faditia 357 286 - 22 | - w 7.3 35 i1
2Fssahiyen 3 186 KT S 20 4.5 35 69
23| Hjarna Rdm 828 663 370 23 20 164 35 25.2
24[)asouna 199 159 75 21 | ‘20 39 35 60
25|14id 725 580 2% 1 o3| 2w 14.0 35 215
26|Jramna ~ 3N 249 13l 23 20 6.} 35 94
27[Kelaa 327 181 40 2} 20 4.3 35 66 |
28| Khobzianne 818 654 132 27 .20 154 35 ] 237
29 Kranss 331 265 58 n 20 63 .| 15 97
30]Krapbcha T M6 596 249 7 20 145 35 211
31 Laamirae 618 510 147 23 29 - 122 35 - IRR
312{Laaowacula 725 580 115 23 20 139 35 M1
33| Lahasha 110 103 96 3 20 23 35 4
34{Lahjafia Bougdour © O 596 1006 23 A} 16.7 35 253
35]Lahjaima 926 741 T 514 3 20 188 |. 33 RY
36[Lahrahra 259 207 82 23 20 50 35 1.7
37 Moadid 62 50 73 23 | 14 K 22
38|Mkam Mougui 72 58 270, 23 20 21 35 2
39[Moualda 185 308 194 13 20 2.3 35 - g
40]M1zbih | 470 176 293 2 20 95 kD 146
4t|Ouled Bouchriha 3] 290 200 33 1 1.3 - 33 TR
12[00led Mahyou 301 241 116 23 | 20 59 a5 Y1
431[0uled Selen 114 91 106 23 20 2.4 35 3.7
- 14foued Aaroun b 0 0 73 20 0.0 35 e
| 45]0uled Beayefou N 313 520 23 20 -1 35 125
46|0uled Bovamer 23 715 118 2 20 21 a5 32
47| Guted Bouayeb 197 157 85 . 23 20 39 % | 60
48| Ouled Boubker 442 354 135 21 0 85 I RN
4910uled Glaid 349 679 384 23 b 16.7 S35 4 283
0| Ouled Kiir 2,320 1.856 560 23 -2 444 35 68.3
| $1]Ouled Noual - 207 166 122 23 20 42 35 65
52|Repada n 5§ &4 23 20 1.5, -35 23
$3[Siahma 239 190 | 209 2 | 20 50 R
34Stim 1.591 1,272 122 ] W4 a3 -45.5
55} Sauhat 2 |1 350 23 20 5.1 .35 15 |
1 6| Souissal 280 224 ) 2} 20 754 35 [
57| Ain Masmouda 21 17 . 73 23 20 LY 15 09
$8{Lacumala Sayed 104 83 44 23 0 20 35 3
59]Coop Ei Assira 2 n 00 2 20 23 35 15
&0|R, Certer Aln Defali 1,085 863 1860 - 23 20 205 5. | 35 -
Totat 26130 | 20903 | 1231 .. . 518.0 . 7969

Note: Numbers of poputation and livestock in Quled Aaroub doudr aee included in Lakrzhara douds, since these

douars are alocaied very near to ¢ach othet.
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s

. Table 3.4.3 Water Deniand In the Model Area (Aln Defall Commune), 2005

Name of Douar Population| Served | Livestock | Unit Watér Domand | Net Water | UFW Warer
Popualtion [{coavened] Domestic| Livestock Deming Domand
: (80%) tolarge) | (Vedd) dVncadid}]. {md3A) |- (5 {indAgi
1lAacufa kLE) 4 LY N 20 8.2 ki) 1.?
2| Ain Chamia | 161 $09 35 £ 0 114 30 49
"3 Ain Defali 804 643 0 £y 20 114 30 239
“ 4] Ain Seddine 107 86 2496 i 20 12 30 46
5] Ain Sfessef 109 _ 81 36 i 20 25 30 i6
6] Amama 3715 300 64 2] 20 g3 30 1y
7|Bai Cheliah 263 214 123 27 20 6.1 30 8.1
8|Bnl Scnnana 636 §49 _in2 21 20 }5.3 ) 218
¢1Bni Zid 911 729 2 i) 20 206 30 29.4
10]Bovajajat 79 _ 63 . 42 il 20 1.8 30. 26
11{Bouajoulat 280 P24 288 27 20 6.9 0 B9
12[Boukouirat 268 214 14 n 20 60 3 g6
13[Chaouia Bir 783 .626 | 496 .21 20 18.4 30 263
14/ Chaouiz Bouryarel 590 412 2710 217 20 13.6 0 19.4
15]Cbaovia Rinel 1,107 B85 870 . 27 20 255 0 319
{6]Chleun ) 150 i20 13 21 20 36 _30 5.4
17[Daaf Labfira 241 197 210 27 20 59 30 84|
18| Daaf Quld Al 107 86 170 1 20 28 10 40 ]
191 Dhar Kharaz 169 136 78 17 20 © 39 30 5.4
20| Driouchar . 103 82 99 Ey 20 25 R 16
21]Fadilia__ 310 296 - 242 27 20 §.7 30 124
22| Fssahjyen 240 192 78 2. 20 - 54 30 2.7
23{Hiafra Rdat 858 - 686 310 27 20 19.6 0 L R0
24lianouna 206 165 75 27 20 4.9 Ry 6.1
I11did 751 600 230 27 20 16.9 30 1.3
26|}ramna 322 257 111 7 20 7.3 30 10.4
27}kelaa 135 188 40 27 il 5.2 30 7.4
28| Khebzianne 847 - 678 132 27 20 18.7 30 6.3
29|Kranes 343 214 58 27 20 146 k) 10.9
0| Kragucha 1. 618 249 il 20 (114 kit 1Y
I fLaamirat 661 518 . 147 n 20 14.7 30 2.0
32iLaaovabula 751 600 113 - N 20 165 36 216
33]Lahasba - 135 103 96 Bt 20 332 30 4.6
34| Lahjafra Bougdour 772 618 1.006 27 20 19.7 30 S aRd
35| Lahiajina 959 767 514 27 20 224 - 30 o
3630 shiahra 268 214 g2 27 20 650 . n 8.6
37{Maadid 64 51 78 27 S UR 1.6 30 23
38[Mkam Mougui 75 60 270 27 20 24 30 34
39|Movalda 399 319 194 27 ) 9.2 30 BER!
A0iMiabih 487 189 ¢ 29} 21 0 114 0 i6.3
41| Ouled Bouchitha 375 o - 200 27 20 8.7 10 124
42{0uled Mahyou 2 250 L6 27 20 AN 10 0.4
43|Quled Selem 118 KAl 106 t3i - 20 24 0 4t
41[Ouled Aaroub 0 0 0 17 20 0.0 30 0
45[0uled Benyelou 405 i 520 27 20 0.3 10 14.7
4610uled Bovamer 97 . 17 135 27 20 235 30 36
47{Quled Bovaych k] - 162 85 27 0 4.1 30 6.7 .
48]|Quled Boubker 458 366 135 27 20 103 30 147
49[0uted Glaid 879 703 354 2 20 200 . 30 L2586
50jOuled Ktir 2402 L1921 . 560 - 27 it 515 30 164
51{Cualzd Nowal - 214 172 22 21 -2 50 30 Al
52|Repada 15 60 - 64 27 20 18 - 30 .16
| 33|S1ahra 248 198 9 27 20 60 10 RIN
54]Stim 1.647 1318 122 S el 3160 10 514
55]Souhatt - 225 180 - 150 ¥ 20 59 30 k4
S&1Soulssat: 290 232 89 . 7 20 6.5 10 2.3
$7{Ain Masinouda 3 17 |2 n 30 07 30 10|
$8]1.acumala Sayed | R 86 44 17 20 25 30 36
59[Coop El'Assisa i 75 200 21 20 2.6 30 LN
&0]R. Center Ain Defali. 1,124 . 899 1RO e 20 S M. © 30 c 354
Total | - 27052 21 £39 12,307 - » 621.3 . BE.6.

Note: Numbirs of population and livesiock in Ouled Azioub douar ate Included in Lahrahara dodar, since these

douars are alocated very feario each other.
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‘Table 3.4.4 Water Demand in the Model Arca {Ain Defali Commune), 2010

Namz of Dovar - | Populaion|  Served | Livestock | Unit Waler Demand | Ner Waier [ UFW Water
' ' ' Popualtion |{convenad] Domestic Livestock] - Demand Demand
_ _ (80%) - | dalarpe) | (Veld) [ {(Voeaddd)] - (/) (%) | tndd)
"~ 1|Aaoufar 355 284 s 3} 0 - 2.7 2% . 131
21 Ain Chanvia - 88 - 631 316 - | 20 2035 26 213
3{Ain Defali 833 £56 0 3) 20 20.6 2% . 1.8
4] Ain Seddine i 89 296 3 12 36 36 EXR
$|Ain Sfessef 113 91 16 3t 20 29 . 2% 39
&) Anama 59 il 64 : 3} 20 9.8 26 13.2
"7|Bni Chellah 218 222 123 3 20 1.3 - 26 9.9
8|Bni Sennana 711 568 72 3 20 181 16 2435
9|Bni Zid 244 155 292 3 20 - 243 16 N8
10| Bouajajar 82 C 66 . 42 ‘3 20 22 16 - 30 .
11]Bovajoulat 290 32 288 M 20 §.1 2% 10.9
12{Boukouviratt 278 - - n2 ‘4 3. 0 - AR 26 9.6
13{Chaouia Bir ‘8H 648 494 31 20 - 216 (26 L 292
14}Chaocuia Bouryaiel k1] 489 270 n 20 T 160 D% K
15]Chaouia Rmel 1 146 - 97 ‘810 3t By 310 26 Y
16{Chleuh 155 . 124 - 115 31 0 ~ 472 26 - 51
17| Daaf Lahfira 255 204 210 ¢ n .20 7.0 26 - 95
18] Daaf Quid Al 111 89 170 3 20 33 26 --48
19| Dhar Khataz 175 140 I8 3 C0 . -6 26 L 62
20{Diouchat 107 &5 99 31 20 29 2% 1y
21 [Fadilia 33 106 4 31 i 102 26 138
22|Fssahiyen 249 199 . 18 31 20 6.4 26 3.6
23| Hjalna Rdat 888 i1 370 31 £ 20 232 26 34
24})aacuna 213 171 - 75 3 ~ 20 55 26 7.4
251did ni 622 230 k3 20 - 200 26 1.0
Wllramna’ 333 266 11 31 0 86 26 [ 1K
27| Kelaa 243 195 40 31 20 6.2 26 8.4
2B]Khobziannc 277 702 132 3t 20 2722 26 S0
29 Kranes 155 84 58 3 20 9.0 26 . 122
10| Kragucha 799 640 249 3t 20 206 26 218
31 |Laamirat 684 547 147 3t 20 171.4 26 235
32{Lazovacula 1 622 115 31 20 19.6 26 26,5
33]Lahasha [ 2 26 3t 20 ‘38 26 81
34]Lahjafra Bougdour . 199 640 1,006 it 20 29 26 309 .
35| Lahjaiina xS 794 574 k]| 20 263 26 15,5
16| Lahrahea 18 222 82 k1) 20 7.1 26 9.6 ¢
17 |Maadid 67 53 LR I T 1.9 2% 16
38Mkam Mougui 18 62 - 270 - Y 0 27 26 16
319{Moualda 413, -~ 330 194 i 20 108 2 146
A0]Mrahih ¢ C 504 403 293 IR 2 13.4 26 IR
41|Ouled Boochriha - 389 311 200 3 20 102 | 2w 138
42{0uled Mahyou 23 258 116 S 20 §3 28 11.2
33|Ovled Selenr 122 98 : 106 M 20 34 Tk 4.6
4| Ouled Aaroub 0 0 0 M 20 00 26 08
45|0uled Benyelon 420 336 520 H 20 12.0 6] 162
46|Outed Bovamer 100 - 80 135 3 20 29 26 | - 34
47| Ouled Bovaych 211 169 85 3 20 5.5 26 1.4
48|Ouled Boubker 474 319 135 k3| 20 122 26 165
"1 39|Ouled Gaid 910 s 354 3 70 36 | 2 | 29
50| Quled Kiir __._3,487 . 1,990 560 3 0 63.4 16 5.7 ¢
$1]0uled Nowal 23 178|122 E 20 59 % | Re
52[Reeada 13 6 64 3 10 2.1 2% 28
535 ahina 256 205 29 3 .20 S0 i - 95
S41Stin 1,705 1,364 122 31w 427 26 511
55150uhail 3 187 ‘350 31 me 68 %6 Y2
56Souissat 300 240 69 3 ] 1.6 % | 103
57 Ain Masmouda 2 18 ‘73 31 C M 08 26 1y
| 58|Loounala Sayed i1 8% 44 .31 20 28 26 ETE
_59|Coop Et Assira 98 78 200 |31 20 30 0
| 60[R. Center Ain Defoli 164 93 180 3t 20 S04 26 T
Total 18,017 22,418 §1,377 . . FAYE] . 84,6

Note: Numbers of population and livestock in Quled Anroub douar are included in Lahrahaea dovar, sinee these

douars are slocated veey rear 1o cach olhet.
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Tabl¢ 3.4.5 Water Demand in the Model Area (Teroual Conimune), 19935

Name of Douar Populaii()r: Served | Livestock Unit Water Demand | Net Water| UPW . Waier
' | Popualiion H{converted| Domestic} Livestock| Demand Demand
| (80%) | wlarge) | (Werd) | (Uheadld} (m3fd) § (%) | {m3id}
1|Achira  « 210 168 170 20 20 39 40 6.5
2| Ain Arsa 350 280 186 20 20 6.2 40 103
| 3]Ain Haddad 480 384 151 20 20 81 | 40| 135
4| Amalou 180 144 62 20 20 11 | 40 5.2
5|Bakkara 320 256 168 20 20 56| 40 9.3}
6|Beriat Rmel 190 152 0 20 | 20 30 | 40 s
| 7chbatoy 1200 | 90 | 1050 | 20 0 | 224 [ a0 ] 3
8]Gtita 300 240 214 20 20 5.5 40 9.2
9|1addasine 380 304 219 20 20 6.1 40 11.2
ngiHaiir Touil - 800 610 200 20 20 134 40 223
11| Houmar 131 105 - 0 20 20 21 | 40 1S
12{Inghar 60 48 95 20 20 1.2 40 2.(}1
13! Khandak Berd 540 432 0 20 20 | 86 40 14.1
14|Koudia_ 240 192 104 20 w | a2 |40 70|
15|Lalla Aicha 110 88 6% 20 20 20 | 40 33|
16}L2tacnnia 240 192 87 20 20 41 | 40 6.8}
17{Merrakine 150 120 60 - 20 20 1.6 40 43
18}Mguerouc) - 350 280 190 20 20 62 | 40 10.3
| 19]outad Imrsne | - 100 0 | oam | 20 | 20 1 40 33|
20{001ad Bakkal 380, 04 .1 o 20 20 | 6a | a0 | 103}
21|outadLahcen | 110 | 88 ¢ | 20 | 20 | 20 | 40 13
22| Remila 170 136 133 20 20 3] 40 52
23(Sidi Allal Zghati | 900 720 M0 20 20 148 | 40 247
24| Troval 2,050 690 | o 20 20 328 | 40 | 547
2s|Ziayh 170 136 | 127 20 W 3l 40 52
26|Zourak 740 592 132 20 20 12.2 a0 | 202
27|0ulad Bentahar 110 88 101 20 20 2.1 40 35
23{0vlad Hmidou 135 108 67 20 20 | 24 |40 40
29lamac E10uwsd |- 1000 | so0 | 3 20 20 | 170 | 40 | 283
Total | 12096 | ow17 | a0 | - . 2068 | - | 3147
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Table 3.4.6 Water Demand in the Model Area (Teroual Commune), 2000

Name of Douvar | Population|  Served | Livestock | Unit Water Demand | Water: | URW] Water
Popualtion | (converied| Domestic] Livestock| Demind Demand
- (80%) | tolarge) | ety | amneadid| iy § () | ()
1 Achira 217 174 170 23 20 45 | 3s 69
2{Ain Arsa 362 290 186 2 | 2 72 | 35 1.1
3|Ain Haddad 497 398 st | 23 | 20 96 | 35| 148
4] Amalou 186 149 62 23 20 36 ] .35 55
' 5|Bakkara 31 265 168 - 23 20 66 | 35 '_16."3
6|Beriat Rmel 197 157 0 .1 .7 20 6. |35 5.5
7{Ghbstou 1,243 994 1,050 23 20 | 260 [ as 0.0
8|Glita 31 249 24 | 20 64 | 3s 93
9|Haddarine 303 31s 219 23 20 79 s 122
10]Hajar Touit 828 663 200 23 20 158 | a5 | o 2aa
11{Houmar 136 109 . 0 2 20 25 | 38 38
12|tnghat 62 50 95 A 14 | s 22|
13|Khandak Berd 559 447 0 27 20 103 | 3s 158
14)Koudia 249 199 104 20 20 49 1 35 2.5
Ls{Lilla Aicha 114 91 60 21 20 23 {3 3.5
16 Latamna 249 199 87 L 20 48 | 35 74
17|Merrakine 155 124 60 7 20 30 .| 35 i6
18{Mouerouel 362 250 190 2 20 12 | 35 111
19]Oulad Trurane 104 83 122 2| 20 23 | s 3.5
20|0ulad Bakkat 193 35 92 23 20 7.5 13 s
21|Ovlad Lahcen | | 114 9] 83 23 20 24§ 3. 37
22|Remila 176 141 133 23 20 i6 5 5.5
23|Sidi Allal Zgbari | 932 746 1 - 140 7 20 176 ] 35 27,4
24|Tioval 2123 | 1698 0 23 0 39.1 35 60.2
25|2ayh 176 141 127 2 20 a6 o3 i5.'.5
26]Zourok 266 613 | 1 1 0 145 | 35 13
27}0vtad Beatahar 1i4 91 101 23 w | 24 | 35 17
28}0ulad Huridon 140 12 67 2 30 23 | 3 43
WlameBiovs | 1035 | g8 f w2 {2 | a0 [ a00 [ a5 | e
' Total 12,525 | 10022 | 4369 - . 234 | o
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Table 3.4.7 Waler Demand in':the Model Ared (Teroupl Commune), 2005

Name of Douar | Population| Served | Livestock| Unil Water Demand | - Water - | URW | Water
- © . | Popualtion | (converied] Domestic | Livesiock} Demand | [ Demand
(80%) | tolacge) | (icid) | (Mneadfd)f - (mdAd) | (%) | (m3Ad)
_1fAchira 225 180 170 27 20 sa | 30 7.1
2jAin Arsa 375 300 186 27 20 8.7 30 124
3|Ain Haddad sis |42 |-t 27 20 1.6 | 30 | . 166
4 Amatou 193 154 62 27 20 43 | 30 6
s|Bakkara . w3 | m 168 27 20 79 |30 113
6|Beriat Rmel 04 | 163 0 7 20 C 44 130 '6;3
| 7|Ghbatou 1287 1029 | 1050 | 27 20 309 | 30| a4
8|Glita . 322 251 | 24 27 20 76 | 30 10.9
9lHaddarine 407 326 219 27 |20 9.5 0 | 136
[0} Hajar Touil 858 | 686 200 27 20 190 | 30 273
11{Houmar _ L R 0 27 20 30 | 30 4.3
12}Inghar 64 . 1 s1 ¢ 95 27 20 17 | 30 24
13Khandak Berd | 579 | 463 0 27 20 i2s Lo | 119
:  14]Koudia ~2si 206 04 | 27 20 so | 30 8.4
g 15)Lalla Aicha 18 9. | 69 27 | 2 27 | 30 39
16]Latanina 257 206 81 2 20| 58 | 30 8.3
17|Merrakine ‘ 161 129 60 . 27 20 3..7' 0 - 53
| 18|Mpuerout | 375 300 190 | 2 20 37 | 0 | 124
t0{Oulad Imiane | 107 g6 1 122 | 27 | 20 | 27 [se] .3y
20{Outad Bakkal | © 407 6 92 27 |20 91 |3 130
 21]Oulad Laheen 118 96 | 88 | 27 20 28 | o 4.0
22|Remila 182 146 133 27 20 43 30 6.1
53 Sidi Allal Zghari 965 m 140 27 | 20 213 30 304
24 Troual 2198 | 1758 o | 2| 2 475 | 30 619
251Zlayh . w2 | w6 § o1 b 21 | 20 43 | 30 61
26|Zowak | 793 635 | m 27 20 izs | 30 250
27}0ulad Bentzhar | 118 94 10} 27. | 20 28 | 30 49
28{Outad Hmidou | 145 1 116 61 1 27 20 32 30 4.1
- solamiepions | w02 | s | 32 | w 20 | 242 | 30| M6
g . Tolal ' ii,o-‘:o 1 10013 4,349 . - 203.2 .| a8y
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Table 3.4.8 Water Demand in lhc'Moilel Arca (Teroual Commune), 2010

Water

Namz of Dovar | Population| Served | Livestock Unit Water Demand | - Water | URW
Popualtion | {converted| Domestic | Livestock| Demand Demand
(80%) - | tolarge) | (fe/d) | (Wheadidd| (m3f) | (%) | tmdid)
1| Achira 233 187 170 3 20 53 | 2 8.5
2| Ain Arsa 389 31 136 | a1 20 102 | 26 ] 133
3} Ain Haddad X, 426 st | a1 o 2 137 {26 |- 185
| 4] Amaton 200 160 62 31 ] 20 st |26 69
5|Bakkara 355 284 168 3 0 |93 |2 126
6|Beriat Rmel 211 169 o 3L 20 s2 | 2] 70
7|Ghbatou 1,332 1066 | 1050 | 31 20 162 | 26 | 489
8|Glia 3 266 224 3 20 89 | 2 120]
9|Haddarine an 338 219 3120 i | 2 150
10| Haiar Touil 888 711 200 | 3L | 20 26 | 26| 305
11{Houmar 145 16 0 31 20 A6 2% 4.9
12|inghar 67 s3 | os 31 20 1o | 2 26
13|Khandak Berd | 600 a0 | o | u | 149 |26 | 201
14|Koudia 266 a3 (0 31 - 20 . 69 26 9.3
15|Latka Aicha 122 08 69 31 20 12 | 26 43
16|Latanina 266 213 87 1 20 6.9 26 9.3
17|Meémakine 167 113 o0 | 1 20 53 | 2 5.8
18|Mgucrouel 9 | an o | n |20 102 | 26 138
19| Outad imyane. e 89 2o | | s | e 42
20]Oulad Bakkat 2 | 92 | 20 | aes | 2s | e
21|Outad Lahcen 122 98 88 31 20 33 | 26 4.5
22|Remila 189 151 133 3 | 20 s | 2 69
2alsigi Allat Zgnari | 999 799 140 3) 20 252 | 26 | a4y
24| Tiouat 2276_ | 1.82) 0 3 0 | 565 | 26| 164
2s|ztayn 189 151 127 312 20 s | 2 6.9
26]zousak 822 657 B2 | 3 20 | 208 | 2| 21
27}0ulad Benuahar | 122 98 101 31 20 33 | 26 45
28{0ulad Hnidou 150 | 120 & 31 20 39 | 26| 53
29]tamae 1 Owad | 1,110 888 192 g 20 285 | 26 | ass
Total 13430 | 10745 | 4369 . - Lsesa | .| a6ra
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‘Table 3.4.9 Water Dcm'md in the Model Area (El Bibane Communc). 1995

NameofDouar Population| Served | Livestock | Unit Water Demand | Unit Water| UFW Water
Popua!uon (converted| Domestie| Livestock] Demand Demand

(30%) | tolarge) | (Weld) | (Uhead/d}| (m3/id) | (%) | tm3/d)

1|Aounane 152 602 85 20 20 123 40 205
2}Aslar 420 336 45 |20 20 6.9 40 11.5
3|Babet El Bir 1,203 962 | 220 | 20 20 | 202 | 4| n7
alDouehar_ 287 - | 230 47 20 20 47 40 1.8
$/Outad Ben Jemaa 301 241 | 4 20 20 49 40 8.2
6|Ras Lakbour 307 246 43 2 20 5.0 40 $3
7]Rit 303 | 24 91 20 20 5. 40 8.5
8|RKiba 1,022 818 132 20 20 168 | 40| 280
0] Tazghadra _ 1636 | 1,309 491 20 20° 27.7 40 | - 462
10]Zaouia Sidi Ahmend| 280 224 52 20 20 46 40 1.7

* Tolal 6,511 5,210 1348 = . 108.2 . 11802

? Table 3.4.10 Walcr Demand in the Model Avea (I Bibane Commune), 2000 _
Name of Douvar -~ | Population|  Served Livestock | Unit Water Demand | Unit Water | UFW Wmcr}
Popualtion | (converted| Domestic | Livestock| Demand Demand

(80%) to large) (Weldy | head/dy|  (m3fd) (%) | _(nd/d}

1 AomII_nane 7179 623 85 23 - 20 . 146 | 3s 225
2| Astar 435 248 45 2 0 | 8 35 125
' 3{Babet E1 Bis 1,246 997 |- 320 23 - | 20 239 | 35 16.3
4| Douehar 297 238 47 2 20 5.6 35 86
5|0ulad Ben Jemaa 312 249 42 2 20 59 35 9.1
6[Ras Lakbour 118 254 a3 23 |20 6.0 35 9.2
| 3|Rif 314|281 91 n | 20 | 6o 3s 9.2
_8]RKiba 1058 | 847 132 0 20 09 | 3 304
9| Trzghadia 1604 | 13550 | 401 7 20 | 326 | 35| 500
10}Za0uia Sidi Anmend] 200 . | 232 52 2 20 ss | 3s 8.5
_ Total 6742 | 5301 | 1348 1281 | . | 191
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Table 3.4.11 Water Demand in the Model Area (El Bibane Cominmnie), 2005

Namie of Douar | | Population| Served | Livestock | Unit Water Demand | Unit Water UFW Water:
: Popuallion (converted| Domestic Livestock| Demand Demand
] (80%) to lasge) | (Ucld) | (Wheadid)|  (m¥Md) (%) [ {m3d)
1[Aounane 806 45 85 27 20 17.7 30 253
2] Astar 450 360 45 27 20 9.9 0] 4
3| Babet Bl Bir 1200 | 1032 [ 320 27 20 288 | 30°] an
4! Dotiehar 308 246 47 27 20 6.8 0| .97
5{Ovlad Ben Jeman 323 258 42 27 20 720130 103
_6}Ras Lakbour 329 263 | 43 27 20 12 30 103
7lRif 325 260 | o1 27 20 13 30 104
8|Rkiba 1,006 877 132 27 20 24.1 10 244
- 9jTazghadra 1,754 1,403 491 21 20 304 30: 56.3
1017a0via Sidi Abmend| 300 240 52 27 20 66 | 30 9.4
Total 6988 | 5584 | 1348 1549 | - | 221
x Table 3.4.12 Water Demand in the Model Area (El Bibane Contmu ne), 2010 :
- Name of Dovar | Population| Served | Livestock | Unit Water Dentand | Unit Waier| UFW Water
Popuatiion [ (converted] Domestic| Livestock | Demand Demand
(80%) | olarge) | (Ve/dy 1 (Vhead/d) | (m3/d) | (%) | {tm¥d)
1| Aounane 835 668 5 3| 20 a0 1 26| 284
2 Astar - 466 313 45 31 20 n2 |26 | L 1ss _
3| Babes B1 Bic 153 | 106 | 30 | o | 2 30 | 26 | 464
4| Douehar 319 255 47 3t 20 8o | 2 10.8
5[0Oulad Ben Jemaa 334 267 42 3t 20 34 26 1.4
* 6|Ras Lakbour 341 273 43 3 20 8.6 26, 16
7|Rif 336 269 91 31 20 8.6 26| 116
_8Ruiba 1,135 908 132 31 20 28.5 26 1. 385
:’*JTazghadra 1816 1,453 91 a1 | 20 465 | 26 | 618
10 Zao:}ia'Sidi Atmend! © 311 249 52 31 20 7.9 26 10.7
Total 7229 5,784 1348 - - 1833 241
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Table 3.6.3  Unit Costs for Major Construction Items (1/2) -

Cost items

Total

Unit | FC LC
(DY) (US$) (DH)
< Macro Basis Unit Costs >
" [Procurement cost, CIF site
- Decpwell pumip & motor, 150 Vmin., set 120360 12600 12000
3.7 kw, head 60 m, 40 mn dia., 12-stage '
- Deepwell pump & motor, | 10 Vimin,” sel 132400 14000 12000
11 kw, head 210 m, 40 mm dia., 19-stage ; '
- Decpwell pump & motor, 50 I/min. set 47300 5000 4300
1.5 kw, head 60 m, 40 mm dia., 12-stage .
- Distribution pump & motor, 5.5 kw set 47800 5000 4500
40 mm dia. .
- Distribution pump & moiw. 3.7 kw set 34460 3600 3500
40 mm dia,
- Disiribution pump & motor, 2.2 kw sel 23900 2500 2400
40 min dia. _
- Distribution pump & moter, 1.5 kw set 22080 2300} 2300
40 mm dia. -
- Diesel generator, 10 KVA set 53000 3800 6000]
- Diesel generator, 30kVA set 154000 16100 15000
Construction cosls
- Well development and pumping test 8hr - 4800 419 1120
- Well recharge 8-hr 3200 - 219 800
- Well logging unit 112000 9767 28000
- pumping station _ '
1) electro-niechanical cost, C=75 % - ( C=162.549 ¥ P 0.507 , P=Power, kw})
2) pump house m2 . - 6500 - 567 1625
- Water treatment plant including pnnmy lot 36700000  3200580] 9175000
sedimentation and tank settling, S0 s o Lo
- Water reservoir, scmi-burried, 100 m3 place 362000 $ 26337 75500
- Water reservoir, semi-borried, 200 m3 place 524000 45698 131000
- Power line, 22 kV/380 V/50 Hz km 240000 20930 60000
- Access road, w=4.0 m, asphalt pavement km 625000 54506 156250
* {Operation and maiatenance costs
- Operation cost of pumping station (medivm scale) year 180000| . 180000
- |- Maintenance cost of : N U B
1) drilled welt year  |( 2.5 % of investment cost )
2) dughole - year {( 1.0 % of investment cost )
3) equipmeni of well or dughole year - |(3.0 % of investment cost)
4} elecito-mech. equipment for pumping station year °[( 3.0 % of investment cost )
5) electro-mech. equipment for water treatment plant | year * [( 3.0 % of investment cost )
6) water resesvoir year ~ 1( 0.5 % of investment cost )
7) pipes " year (0.5 % of investment cost )
8) fittings and valves ©year (lO%ohm%mmnwﬁﬁ
9) electric and telephone lines year 1( 1.0 % of investrment cost }.
10) access road year (3.0 % Of investment cost )
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‘Table 3.6.3  Unit Costs for Major Construction Items (2/2)

- Cost items Unit Total FC 1.C
: (D) {US$) (DH)
< Unit Construction Cost Basis >
Civil works
1) Bulk excavation, common cuan a0 2.5 85
2) Trench excavation , rock cu. 100 8.7 25
3) Backfill of trench cu.m 28 24 7
4) Plain concrete for thrust blocks and anchors cu.m 630 56.7 163
(supply placing & ma.ludmg formwork, ré-bar and '
all necessary works ), 150 kg/m3
5) Foundation concrete cu.m 1000 g1.2 250
(supply placing & including formwork, re- bar and
all necessary woiks ), 250 !\glnﬁ
6) Masonry work in foundation cu.m 300 262 75
7) Formwork for concrete sq.m 66 5.8 17
8) Brickwork sq.m 150 13.1 38
Plurmbing
1) Asbestos cement pipe class 10, dia. 100 mim lin.m 230 20.1 58
2) Ductile iron pipe, dia. 100 mm lin.m 530 46.2 133
3) Concrele pipe, dia. 100 mm Jin.m 125 109 3l
4) Galvanized steel pipe, 125 mm lin.m 310 32 34
.5) Galvanized steel pipe, 89 mm lin.m 241 25 26
6) Galvanized steel pipe, 75 mm linm 210 22 20
7) PVC pipe, dia. 75 min lin.m 150 13.1 38
8) Gate valve, dia 100 mm unit 18500 16134 4625
| 9 Gate valve for service connection dia. 20 mm - unit 480 419 120
10 Isol:staon valve, dia. 20 mm unit . 180 157 35
. 111) Stop valve, 40 nun " unit 119 156 A3
Elcctric work
1) Cable 4, 1000 R, 4 * 10 mm2 lin.m 92 8 23
2) Distribution box unit 38846 3389 972
3) Circuit breaker, 10 to 30 amps unit 1030 $9.8 258
Painting
1} Vinyl painting $q.m 26 2.3 1
2) Wood painting 5Q.in 32 2.8 '8
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Table 3.6.7 Priced Bill of Quanmies for Conslructlon and Rehabuhtatlon Works in Model Areas
(Suppiy Area by gravity, 1/5)

( Jan. 1956)

361380

US$10=-DHB6=Y 100
- FC portion LC portion Torn
Work tems Unit  Qly Unit Amount  Unit Amoupk equivalent

(US$) (US$) (DH)_ (DH) (D
Construction of facitities
nobitization & prepa_:aiory wocks, approx. LS 140956 251049 1462269
3% oft0tal construciion & rehabilitation
casts excluding TV A
< Ain Defali >

" (1) Well sile facilities
well pump ard molor, BS-MF Fype. 11.0kw st 3 29520 88560 28208 84624 RG240
head 48 m, 80 mnt dia.. 3-stage, 0.69 M¥Mmin.
wlacoessarics
connection fark, RC 50 m3 set 1 14202 14202 _4!040 41040 1637
connection pump. SV-JA Type, 15.0 kw sel 2 30240 60980 28896 §7792 STl
1.38 m3¥/min, * 35 ni w/accossaics '
strainer st 3 450 1350 430 1250 12900
frange and valve 5ol 3 450 1350 430 1290 12900
coatrdl panct and cable set 3 2700 £100 2580 7740 77400
galvanired steel pipe, 150 ﬁ)m dia. feoder main m 60 35 26600 38 28880 257640

" patvanirad stecl pipe, 125 mmdia,, kcdcf main m 530 » 16966 34 18020 163876
water level sensot © st 3w 300 860 2580 A0

frtings. 10°% of focdor main s . 4356 4690 42152

- civit and installation works, 25 % of above . 1S . 56315 61987 546291
misceltancous works, § % of above LS 14079 - 15497 136573
(2} Main distribution tank
main distribution tank . R.C. 600 ™3 set 1120000 120000 36800 MEWO 137840
(3} Distribution pipe

. ( supply. insiail., and jolats )

" gisiribution pipe, gatvanizod steel, 200 mm linm L 600 40 24000 42 25200 23600
‘Gistsibution pipe, gatvanizod stedd, 150 mm linm 1500 s 52500 37 55500 507000
dislribution pipe, palvanized stect, 125 mm linm 4700 32 150400 £} 159800~ 1453230
distribution pipe, galvanized sieel, 100 mm linm 13600 28 380800 30 468000 3582880
distribution pipe, galvanired steek. §9 mm linm 1750 25 293750 26 305500 2831750
Jistribution pipe, galvanizad steel, 75 mm liam 12530 n 275680 20 250600 2621276
fittings, 30 % of above LS - 353133 3398324
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Table 3.67 Priced Bill of Quantities for Construction and Rehabilitation Works In Model Areas
( Suppty Area by gravity, 2/3)

USS10=DHRS=Y 100

_ { Jan. 1996}
'= ¥C portion _LCportion Tolal
Work items Unit  Qy __ Unit Amount Unit Amoynt __ cquivalent
(US%) (US$) ___ (DH) (DH) oy

¢4) Distributlon tank

distribution tank, R.C, V=600 m3 sct 1 120000 120000 346400 346400 1378400
distribution tank, R.C. V= 400 m} sel b 84000 BAOOO 24280 242950 964880
Qistribution 1ank. R.C. VQ 100 m3 set 6 26006 156000 15240 451440 17193040
(%) Stand pipe

stand pipe. R.C. 42 mZiplace place 25 10500 262500 30000 750000 3007500
{6) Testing and disiafection

testing and disinfoction 1S . 2100 2380 " 25R00
7 R(_'I atod facilitics

exteasion of electric cable km 15 4180 62700 12000 120000 719220
pormanent access 10ad. W=4 m, asphalt kn 3 54500 163500. ISGOQO 463000 1874100
sub tofal of Ain Dol 2797294 4678709 28735439
< Teroual >

{1) Well site facilitics

well pump and motor. BS-MF Type. 5.5 kw sel 2 23040 46080 22010 44020 410308 |
head 46 m. 65 mm dia., 1{-siage. 0.33 m¥/min. :

wiaccessdrics

connection tank, RC 25 m3 st L 101 7101 20520 - 20820 i
connection punip. MY-JA Type, 45 hw s 2, 48950 91920 46500 o360 938712
185 m * 65 mmy . 0.66 m¥/min. ' :

sifainor st 2 450 900 430 860 ;i(»{il
galvanized steel pipe, 123 mm dia., feadsr main m 630 n 20160 14 21420 193796
galvanizad stoel pipe, 75 mm dia.. foader main m 230 22 5060 20 4600 48116
frange 2nd valve sel 2 450 900 430 860, 601
coalol panch and cable sel 2 2300 5400 2580 5160 s1e K ‘
water fevel sensor st 2 1noo 2200 260 1720 20640
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Table 3.6.7 Priced Bill of Quantitics for Construction sind Rehabititation Works in Model Areas
( Supply Areaby gravity, ¥/5)

US$ 1.0= DH&G6= Y 100

(Jan. 1996)
FC postion LC porlion Total
Work items Unit - Qly Unit Amount - LUnit _Amount equivalent
({US$) (US$) (DH) (DH) (DIh
fittings, 10 % of feoder main LS - . 2522 - 2602 24291
civil & instali. works, 25 % of above LS - £7061 - 45841 453563
miscellangous works, $ % of above LS - 11765 - 122 I 113294
(2) Main distribution tank
rnain distribotion tank , R.C, 280 m3 sel 1 60000 60000 170000 170000 636000
(3) Distribution pipe
{ supply. instalk., and joinis }
distribution pipe, galvenized steel. 125 mn lin.m 500 32 16000 4 17000 154600
distribution pipe. galvanized steal, 100 mm linm 250 28 7000 30 7500 61700
distribution pipe. patvanized steel 89 mm linm: 11300 25 282500 26 293800 27233
fitings, 30 % of above LS - - 21650 95490 883680
{4) Distribution 1ank
¢ distributioa1ank . RC, 280 m} sl 1 60000 60000 170000 170000 636000
" distribution tank , R.C, :M(i m3 set 2 36000 72000 105000 230000 829200
(5} Stand pipe
* sand pipe. R.C. 42 m2place place 9 10500 94500 30000 270000 1082700
| {6) Testing and disinfection
, tesiing 3d disinfection : " LS : 2700 - 2580 25500

: (7) Related réénnics_ . _
extension of electric cable km 20 4150 83600 12000 240000 958960
permanent aceess road km 0.5 54500 27250 156000 FRO00 32350
sub 1o1al of Troual 10142§9 . 1810783 10791495

"< Ain Rerlda >

- {1} Welt site ratilitic;
well pumyp amj. mater, BS-MF Type, 5.5 kw set 2 20680 45350 21672 PR 433420
head 65 m, S0 mn dia., 10-stage, 0.18 m3/min,

" frange and valve s;ci 2 450 900 430 860 8600
control panel and cable scl 2 2700 5400 2580 5180 51600
gatvanized steel pipe. 100 mm dia. feeder main " 230 28 6440 30 6900 '_ 62284
galvanized sted! pipe. 75 mm dia. feoder maln m 430 F1 9460 20 8500 o 89956
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&

Tab!e 3.61 Pnced Bill of Quantitics for Construction and Rchabititation Works in Model Aveas

( Supply Area by gra\it), 4/5)

US$ 10=DH &6 = Y 100 (Jan. 1996)
o oo : FC portion LC portion Tolal
Work jtems Unit  Qfty Unit Amounl Unit Amwunt __ oquivalenl
{us$) {Uss) (DN (o (DI

wale Tevel sersof sel 2 1100 2200 860 1120 20640
fittings, 10 % of dischasge & feeder main LS - 1550 1550 15224
civit & install, works, 25 % of sbove LS - - 17838 17034 170436
mmiscellancous works, 5 & of above s - . 4459 4258 42609
(2) Main disribution iank

main distribution fank , R.C, 120 m3 sel 1 31560 31560 91200 91200 162616
(3) Distribution pipe

{ supply, install, amd joints )

distribution pipa, galvanized steel, 75 mm lina 900 2 19800 20 18000 188280
distiibution pipe. gaivanized steck, 63 mm linm 1300 20 | |

gistribution pipe, galvanized steel, 50 mm lin.m 43800 17 81600 16 :76500 TI8560
disteibution piﬁe, gaivanized steel, 25 mm linm 4100 12 49200 : 1D 41008 T464120
fhttings, 30 % of pipe LS - 45180 40740 429288
(4) Distribution (ank

distribution tank, R.C, V= 120m3 sl 1 3200 ¢ 3200 ‘ 20300 90300 358620
istribuiion tank, RC. V= 0m3 sct a0 T80 22800 22800 90654
distribution tank. R.C, V= 10 m3 st P 2630 2630 : 7600 T g
(63 Stand pipe _ o

stand pipe, R.C, 42 miplace place 4 10500 42000 o000 fzcx}m 4R1200
(7) Testing & disinfection

testing and disinfeciion s - . 2100 2580 25800
(8) Related facititics

exsonsion of electric cable km 2 4180 8160 12000 24000 95896
PUIAneRE BCCESS toad km 5 54500 272500 ¢ iSt-OOO 80000 ns00
sub total, Ain Berda 688267 140MI6 | 323541
“Totad of A { Aln Defali +Trousl + Ain Bcfa H 4529830 7893938 468501‘).5
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Table 3.6.7 Priced Bill of Quantitics for Construction and Rehabil

{ Supply Area by gravity, 5/3)

( Jan. 1996)

iation Works in Model Arcas -

USS10=DHE6=Y 100
FC portion LC portion Toial
Work Hems Unit  Qiy Usit Amount Usit Amourt ciuivakent
— (US$) {Us$) (D) {DH) (DI
Rehabilitation of facilitles
< Ain Defah >
© Dug hwle place 7 2100 14700 5100 39900 166320
Spring place 19 3100 58900 8750 i662 50 612790
sub total 73600 206150 839110
< Teroual »
Dug hole place ! 2100 2100 5700 5700 23760
Spring place 23 3100 1300 8750 208250 814430
“subtotal 73500 206950 RIRI90
< Afn Berda>
Spring place 7. W@ 2000 8750 61250 247870
sub lot.;l 2i700 61250 247870
Toral for echabilitation 168700 4?43_50 1925170
Total of construction and rehabilitation 4698530 8358288 48775645
- Fotal of construction and rehabilitation including 4839486 - R619335 50238914
miebilization and Emporary works
Valug Added Tax { VAT) 140% | 0 7033448 703.::44'3
Gl_'anld Total 433_9486 15652784

57272367

T-48



Table 3.6.8 Disbursement Schedule
(Supply Ared by Granity) -

Unit ; 1000
i o Uss 1.0=DH3S=Y 1000
Tolal 19 66 19 97 19 98
No.  Costitems FC LC EC LC rc Le £C e
USS) (DM} UsSy_ (PH)__ (Us$) _ (DH)  (USH  (DH)
| Direct constryction ¢ost < 4839 15653 0 G 2410 SR 2420 827
2 Land acquisition & compen- ¢ 0 0 0 0 0 0 0
salion Costs <2
3 Admindstration expenses <3 0 5727 0 1145 0 2863 0 178
4 Engincering srvices 932 3436 280 1038 466 1716 186 647
expenses <4
TFotal as base cost 5771 24816 280 2176 7836 12408 2606 10232
5 Price comingency <5 411 3618 8 31 170 15H 233 1954
6 Physical contingency <6 927 4265 43 346 458 2091 416 F82R
Project cost 1110 32700 331 2653 3514 © 16033 3258 SIGE]

Note <1 : Including Yafue Added Tax of 140 % in local curreacy portion
<7 - N6 account, the land owned by ¢ach commuac
<3 : 10 % of 1t2] direct construction cost . ‘
<4 : 20 % of total ditect corstruction cost for basic design, Sctailed design and construction
supervision, and 70 % for FC and 30 % for LC
. <5 2.5 % and 6.0 % pa. for forcign and lucal curreacy poriion respectively
g <6 : 15 % of basc cost with price ¢ontingency
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Table 3.6.10 Priced Bill of Quanhhes for Conslruchon and Rchabnhlahon Works in Mode! Arcas

(Supply Area by Gravity +Pumping, 115)

473583

US$1.0=DHE6=Y 10D (Jan; 19946)
) FC ponioa LC portion Total
Work items Unit Qty ___ Unit Amount Unit Ampusl oquivalens
. {USS) (US%) {DH) (D) (DH)
Construction of facilities
~ mobilization & preparaiory works, appros, LS 186448 0696 1214148
3 % of total construction & rehabilitation
costs excluding T.V.A
< Ain Defati >
(1) Well site facilitics
wel pump and motor, BS-MF Type. 11.0kw - set } 29520 £8560 28208 84624 846240
head 48 ni. 80 riim dia., S-s1age, 0.6% m¥Mmin.
wiaccessanics
conpection taak, RC 50 m3 sel 1 14202 14202 41040 41040 163177
conngction pump. SY-JA Type, 15.0 kw ' <el 2., 300 60480 28896 51792 577920
§.38 mM/min. * 35 m wiaccessaries
strainet st 3 450 1350 430 1250 12500
frangc and valve sct 3 450 1350 430 1290 12900
conirol panel and cable st 3 2100 8100 2580 7740 THOO
gatvanized stecl pi[k. 150 mm dia. feoder maia th 160 35 26600 38 28880 257640
galvanizod siee) pipe. 125 mm dia., feoder main m 530 32 16960 k] 18020 163876
water fevel seasr st 3 100 3300 £60 2580 - 30050
fittings, 10 ‘:i- of feedor main LS - 4356 - 4690 _42i52
civid and mstallaum works, 25 % of above 15 - 56315 C619%7 548291
miscellancous works, % of above s - 140m 18497 136573
£2) Main distribulion 1ank '
main distribution aak , R.C, 600 m? st 1 120000 120000 346100 3456400 1378400
(3) Disribation pigie
{ supply. install , and joints )
distribution pipe, galvanizdd stecl. 200 mm finm 600 40 24000 42 25200 231600
T disibution pipe, palvanizod stoch, 150 riven Tinam 1500 a5 52500 37 55500 SOTUON}
distribution pipe. galvantzed sieel. 125 nm tinm 5500 2 176000 34 18700 10000
distribution pipe, galvanized stoel. 100 mnd linm 21400 28 599200 30 642000 5795120
* Jistribution pipe, galvanized steel, 8% mm fin.m 18050 25 451250 26 469300 4350050
distribution pipe, gaivanized stoed, 75 mm Tin.m 12530 22 215660 20 250600 2621276
fittings, 30 % of above LS - - 488880 4561694
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Table 3.6.10 Priced Bill of Quantities fos COnslf_uclio_n and Rehabilitation Works in Model Areas
{ Supply Ar¢a by Gravi ty +Pumping, 2/5)

~ wawer level sensac

S 1.0= DH86=Y 100 (fan. 1996)
FC portion LC poriion Tuosal
Work items Unit  Qty Unit Anoyni Unit Amoun! cquivalent
(UsS$) {(USS) (DH) (Dt (b1
{4) Distribution 1ank
distribution tank, R.C. V= 600 m} scl 1 120000 120000 Msi0 346400 137R400
distribution tank. R.C, V= 400 m3 set 1 24000 £4000 742480 242480 954880t
distribution tank, RC, V= 100 m3 sel 8 26000 208000 15240 601920 2390720
(5) Stand plpe
stand pipe, R.C. 42 mi2/place place 30 10500 5000 30000 000000 3000
{6) pumping Facilitics
distribution pump. h=100 m, Q=38 l/s, 18.5 kw set 4 54400 217600 52000 208006 2A109360
including ancilladics and instalialion cost ’
* distribution pimp, h=13 m, Q= 19Vs, 1.5 kw EN | 2 3500 7000 - 3450 6500 6700
inciuding ancillasics and instaltation cast
] Tesling and disinfeciion
testing and disiafection LS - 210 2580 2531:()
(8) Rela_rcd facilitics |
exlension of elecric cable km 5 4180 6270} : 12000 TEB0000 719220
poraanant access 10ad, W=4 m. asphall ki k) 34500 163500 156000 468000 IRT4100
suby total of Ain ﬁcr;!i ‘36483.4—1 574(-_58"9 ’ 371?2349
< Tefoual > .
(43 Well sire Facilitics _ _
well punip and molor, BS-MF Type. 5.5 kw s o i}OlO 46080 . 2000 44020 : 430308
hoad 46 mh. 65 mam dia., 1(-stage, 033 m¥min,
whaccossaries
copniction tank, R.C 25 md sck ¥ 10t TH01 20520 20520 - B158
" connection pump, MV-TA Type. 45 kw sl 2 48960 97920 46800 93600 93512
125 m * 65 mm , 0.66 m3¥min. ‘
steaince sl 2 450 S0 430 860 8600
galvanizod stodh pi_pe.' 125 mm dia., foeder main m 610 » 20160 34 23420 14796
galvanized steel pipe. 75 mim d_ia.. feeder main [} 230 n 5060 90 4800 4
frange and vaive E| 2 45;0 ) %X 430 860 {600
centeal pancl and cable sl 2 2700 5400 2580 5160 31606
2 oo 200 860 1720 20640
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Table 3.6.10 Priced Bill of Quantitics for Construction and Rehabilitation Works in Mod¢! Areas
( Supply Area by GravitysPumping, 3/5) '

2731163

US$10=DHE6=Y 100 (Jan. 1996
FC podtion LC porion Total
Work items Unit Qty Unit Amouni Uil Amount cquivalent
{UsH {Us$)y (DI (DH) (DH)

fittings, 10 % of fecder maln LS 2522 - 2602 | 429

civil & install, works, 25 % of above LS - - 47061 - 4#81] - 453563

miscellancous works. 5 % of above s - . nes - e 1wl

(2) Maia distribution 1ank

maln distribulion fank . R.C., 280 m3 st ! 60000 60000 170000 II?O(IOO H6RGU00

(3) Distribution pipe

{ suppiy. Install., and joints )

disuibution pipe, palvanizad sieel, 125 mm lin.m 500 N 16000 K 17000 154600

distribution pipe. galvanized steel, 100 num fin.m 250 28 7000 36 | 7500 67700

disifibution pipe, palvanizad sécel, 8% mm nm 20000 25 500000 26 520000 4820000

fittings, 30 % of above s - - 156500 - 163350 1512690

{4) Distribuiion tank

disteibution fank , R.C. 280 m3 set ¥ 60000 60000 170000 170000 686000

distribution tank . R .C, 140 m3 scl 4 36000 144000 105000 420000 1658400

{53 Stand pipe

sfznd_ pi-pc-. R.C. 42 m¥place piace | 50500 157500 30000 450000 184500
© {6} distributioa pu.mp o

di:slribu!.ion‘pt.xlmp'. h:l}(l nl. Q_:’z.'? e, M kw &0 4 | S1400 205600 49000 196000 1964 160
~inctuding anvillarics andlinslaltawn ' ’ :

distribotion pump. h=70'm, Q=2.7 Fs. 7.5 kw st 2 10500 21000 10050 20160 200760

including ancillarics and installaton

distribution puntp, h=60 m1. Q=27 Us. 7.5 kw st 21050 20000 N80 70160 200760
. inclﬁding angillarics and installaton )

(7) Tesling and.dixinfcciion

testing end disinfection . LS . 2100 - 2580 25800
‘() Related facitities

exiension of efectric cable km 20 2180 83600 12000 240000 958960
' permancnt access road km 05 54500 27250 556000 78000 2350

sub tolat of Trgual 1709619 17433885




Table 3.6.10 Priced Bill of Quantitics for Construction and Rehabilitation Works in Model Arcas
{ Supply Area by Grayity+Pomping, 4/5)

USE10=DHR6=Y 100

testing and disinfection

(Jan.. 1996} ;
FC portion LC podion Total
Work items Unit Qy Unit Amoynt Upit Amount equivalenl
sy (UsH {DH) o {OH;
< Afn Derda >
(1) Well site facilitics
weﬁ pump and mo!_ér._ BS~MF Type. 5.5 kw L] 2 22630 45360 21612 4343 13340
head 65 m. 50 mm dia.. 10-stage. 0.18 m¥/min.
frange and valve scl 2 450 900 430 860 8600
contrel panet and cable set 2 2700 5400 2580 5160 S1600
galvanized stecl pipe. 100 mm dia. foedermain @ 230 2 6440 30 6900 62284
galvanized steel plpe, 75 mm dia. fosser maln m 430 22 9160 20 8600 89956
water fevel sensor sct 2 1100 . 2200 860 1720 20640
fittings. 10 % of discharge & fecder main LS - - 1590 1550 15324
civil & install., works. 25 % of above LS - 17838 17034 170435
miscetlancous works. 5 % of above LS - 4459 4258 42Q(JQ
{2) Main distribution tank
main distribution tank (R.C. 120 m3 scl 1 3560 560 91200 . 91200 362616.
(3) Distribution pipe |
{ supply. install,, and joinis ) .

distribution pipe. galvanizod steeh, 15 mn finay 200 22 19500 20 18000 188280
dislribution pipe, ga.ivanircd steel. 64 mm fin.m 1300° 20 18 _
distribution pipe, g.a]vani'rc.\; stoel, Shmm itn 4800 17 8l600 16 768(20 FIRS60
digribu!ion pi(\f:. patvanired stecl, 25 mm lin.m 4100 12 49200 10 41000 464120
fivtings, 30 % of pipe LS - 45180 40740 429288
{4) Digtribulion 1ank
dfsuibution {ank. R.C. V= 120m) sCt 1 nwn 31200 9030 90300 158620
“gistribution {ank, B.C, V=30m3 sel i 7890 7890 2280 22800 © 90654
distribution (ank. RC: V= 10 m3 sl 1 06X 2630 T600 S 1600 MNI8
(6) Stand pipe _
stand pipe, R.C. 42 ni2/place place 4 10565 42000 3000 12060} 481200
(1) Testing & disinfoction

- - pX{ty 2580 25800
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Table 3.6.18 Priced Bill of Quantities for Consiructton and Rehabilitation Works in Modcl Areas
(Supply Area by Gravity +Pumping. §/5)

{Jan, 1996)

US$ 10=DHB6= Y 100

_ FC peaioa LC portion Todal
Work ftcms Unit Qiiy Uit Amount Unit Amount cquivalent
_USS) {USH (DEH} (DHY _(BH)

{B) Related facitities

exiension of elegtric cable fnt 2 4180 8360 12000 24000 95896

(ermanent aceess (0ad kit 5 54500 272500 156000 780000 3123500

sub tonal, Ain Berda 688267 101356 7323541

Total of A { Ain Defali #Trouval + Ain Bera ) - 6046230 9882198 61879775

Rehabilitation of fzcititles

< Ain Defali >

Dug hole phace 7 2100 14700 5700 39900 166320

Spring place 19 3100 8900 8750 166750 672790

sub loial 73600 206150 _ 839110
- < Teroual >

Dug holc place 1 2100 2100 5700 ST} 23760

Spring place 23 1100 21300 8750 201250 814430
subofal 73400 06950 B39

< Aln llérda >

Spring place 7 00 A0 8750 61250 247870
*sub otal ERTE 61250 247870

Totat for rehabilitatioh 168700 © 474350 1925070

Tota) of construction and rchabilitation 6214930 10356548 ' 63804945

Tdtal of construction and rehobilitation Including 6401378 10667244 657190}

mobilization and semporary works

Value Addod Tax (VAT ) 140 % ¢ 9200671 H200673

Grand Total 6101378 19367917 74919767
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Table 3.6.11 Disbursenicist Schedute
{ Supply Area by Gravity+Pumping )

_ Unit: 1000
T US$10=DHES=Y 1000
Total 19 96 . 1997 19 98
Cost items FC LC FC LC FC iC FC LC

{US$) {DH ) (US$) (DH) (USH) (DH )} (USS) oIty
Direct cohsiruction cost <1 6301 19868 Q 0 3201 9934 301 9ua4
Land acquisition & compen- ' 0 0 0 0 0 0 0 0
sation costs <2
Adrinistration expenses <3 0 7402 0 1498 0 3146 0 2247
Engincering sivices 1220 4495 166 1348 610 2247 244 299
expinses <4 :
Total as base cost pLir4! 31855 166 2847 3810 15927 ¥ 13080
Price CORtNGENCY <5 543 4638 {1 171 24 1969 308 2498
Physical contingency <6 - 1225 5474 56 453 805 2684 563 2337
Project cost 9188 41966 413 3470 4639 20580 436 17916

Noté <1 : Including Value Added Tax of 14.0 % in local currcacy portion
<2 = No accovat, ihe Iand ownad by each commune
<31 10 % of total direct consruction ¢ost
<4+ 20 % of total direst construction cost for baste desiga. detailod desipn and construction
supervision, and 70 % for FC and 0% forLC
<5 : 2.9 % and 6.0 % p.a. for foreign and 1ocal corrency portion rospeclively
<61 15 % of base cost wilh price contingency '




Table 3.6.12 Annuat Ope.rali_on Cost for Mo&el Areas
( Supply Area by Gravity )

_ Unit cosl Amount Folal Anrual
Model area Cost items Facitities Unit Qy Operation cost
. (DH} ({DH) (DH)
AinDefali Electric charge B welk pump, 11 kw3 sets kwh 114048 038 91238
2} connection pump, 15kw * 2 kwh 103680 08 82944
Opcrator charge m'm 12 4000 48000
Tota! 222182
Teroual Elecute charge © 1) welbpomp, 5.5kw*2 sels kwh 38016 08 043
2) connection pump, 45 kv ¢ 2 kwh 311040 R 248832
Operator charge mm 2] 4000 SH000 )
Totat S 3AMS
AinBerda  Electric charge 1y welb pump, 5.5kw*2 seis fwh 38016 0.8 M3
Operator charge n/m 12 4000 48000 :
Total 75413
Teial, 3 miodel areas 675840
Conditions 1) operaie by 80 % of rated ouipol

2) anuual operation hour is 4320 hour £ unit ( 12 hefday * 30d/m * 12 mfy )
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Table 3.6.13 Annuhl _Mahilenancé Cost for Model Areas

{ Supply Arca by Gravity)

Unit  Quy Iavestment

Modzl Area  Facilities Anpyal Maimenance Cost Total Annual
Cost Ratio to Invest- Cost Mainicaance
“mend Cost Cost
: (D) (%) (DHYear)  (DH/Year )
Ain Defali New constructed facilities .
01 well sel 3 900000 25 22500
02) equipment for well sl 5 1424160 10 427258
03) wain feeder pipe m 1290 4215186 0.5 2108
04) fittings & valves for 2) & 3} LS 12500 10 129
05) main distribution fank -sed i 1378400 0.5 6892
06) distribution pipe and flings m 44850 11327746 035 56639
07) fitings for above 6 LS 3393324 1.0 33983
08} distribution pump unit 0 0 30 0
09} distribution tank set 8 4136320 0.5 20682
10) stand pipe place 25 3007500 0.5 15018
1) eleciric ting km 15 719220 1.0 71492
12) acvess road km 3 1874100 o 56223
subtotal 26410
Rehabilitated facilitics
13) dug hole ' place 7 166320 1.0 1663
14) spring place 9 672790 1.0 6728
sub 1otat g9l
totat , Aln Defali 2712501
TFeroval New consteucted facilities
01y well sel 2 606000 25 15000
" 02) equipment for well L 4 1376020 30 41281
03) main feeder pipe m 860 241912 0.5 1215
") Gtgings & valves for 21 & 3) s ' 8500 10 86
05) main distribution tank set 1 636000 105 3430
06) distribulion pipe - m 12050 1495900 LA 17500
" 07) futings for above 6) LS 1045570 10 10500
04) distsibution pump unil ¢ : 0 30 0
09} distripution tank ek, ] 151520¢ s 7576
10 stand pipe place 9 1082700 C0s 5314
“11) efectric line kmo D20 958950 10 " 9550
12) acosss eoad km OS5 312350 © 30 97
sub total o : : : 120960
Rehabititated Facililics : L ; T :
13) dug hoks place | T 0 1.0 pE1d
14) spring place L §14430 10 141
subtotal 8187
total, Teroual 129342
AinBerda  O1) well sel 2 £00000 15 15000
02) equipment for well sel : 2 433440 10 13003
01) nvain fecder pipe m 660 152240 L 0S5 ©76)
04) fitings & valves for 2) & 3) LS 23824 Lo s
05) main distribution tank ¢l 1 162616 05 {813
06} distribution pips m 11100 1430960 05 7185
07) fitings for above 6} (] 419288 10 4291
0%) distribution pomp unit 0 | g 6
09) distiibution 1ank set 3 4319492 0.5 2391
10) stand pipe place 4 481200 05 2406
11) etectic line km 2 95896 1.0 959
12) access road km L3 3123500 10 91705
suhiotal 141734
rehabilitated facllitics '
13) spring place 7 247810 10 2479
subtotal ' 79
tolal Aln Berda 155210
Tolatfor ¥ model areas 546052
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‘Table 3.6.14 Annual Operation Cost for Model Areas
( Supply Area by Gravily+Puniping )

Amount

: Unit cost Tota! Annual
Maodel area Cost items Facilities Unit Qiy Operation cost
_ (DH) (DH) (DHY

AinDefali Etecisic charge 1y well pmp, 1] kwtd sels kwh 114048 08 G238
2} connection pump, 15kw * 2 kwh 103680 0.8 82944
3} diskribution pump, 18.5 kw *4 kwh 155744 08 2045952
4} distribution pump, 1.5 kw * 2 kwh 10368 08 81934
Qgerator chatge m/m 12 4000 - 48000

Total 435072
Teroual Electric charge by well pump, 5.5kw*2 sels kwh 38016 08 - 30413
2)connection ponip, 45 kw * 2 kwh 3Ho40 08 248832
3 disuibution pump. 30 kw * 4 kwh 414720 08 . M6
: 4) distribution pump, 75 kw * 4 kwh 103680 08 C 81944
Operator charge w/m 24 4000 96000

Total TRG96S
AinBerda  Electric charge 1) vell pump, 3.5kw*2 sets kwh 38016 DR 04m
Opcrator charge m/m i2 4000 45000

Total - RT3

Tetal, 3 mode areas 1303450

Conduions 1) operate by 80 % of rated oulput

2) anyual operation hour is 4320 hour urit ( 12 he/day * 30d/m * 12 mfy )
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Table 3.6.15 Annual Malntenance Cost for Model Areas
{ Supply Arca by Gravity+Pumping )

Model Arca

Investment

Anngal Mafatenance Cost

Facilities Unit  Qly Totak Annual
Cost Ratio to Invest- Cost Maintenanee
ment Cost ] Cost
: (DIl) (%) (DHfYear)  {DIWYeur)
AinDefali  New constrecied facilities
O well sel . k! 900000 15 22500
02) equipmeat for \-.cll sel 5 1424160 30 42725
03) main fecdes pipe m 1290 421516 0s 2108
04 fittings & valves for 21& 3) LS 12900 10 29
05) main dislribution tank sel 1 1378400 05 6892
06} distribution pipe and fittings m 59780 15205646 05 6028
07) fittings for aboe 6) LS SA39834 10 33983
08) distribution punp unit 6 2146460 30 64394
09) distribiution 1ank " sel 10 4734000 0.5 - 23610
10) stand pips place a0 3609000 05 18045
11) eleciric ling km M 719220 10 - M2
12} acvess road km 3 1874300 a0 56221
sub tolal ' : 351889
Rehabilitaicd facilitics :
13) dug hole place 7 166320 1.0 1663
14) spring place 19 672190 1.0 6728
sub tofal Rigt
total , Afn Defali 162280
Teroual New construcied facitilies
01 welt S0t 2 00000 25 © 15000
02) equipment for welb sei 4 1376020 30 41281
03) maia feeder pipe m 860 242912 0.5 1215
. 04) fitlings & valves for 2) &3) 15 8600 10 #6
~ 05) main distribution tank sch I 636000 0s 3330
061 distribulion pipe n 20750 - 5042300 05 25212
07 fitings for above 6} 13 : 1512690 10 15427
08 diswibution pump wnHl 8 2365680 10 YT
09) distribution tank sl 5 2340300 05 nm
10) stand pipe place 15 1804500 05 9023
11} elecisic line kn 20 958960 10 9590
123 acoess road km 05 352350 30 931 :
© sob totaf ) 2025
Rehabilitated facilitics ) L
33) Sug hole place - 22760 1.0 238
© My spring place - p3) 814430 10 8144
sub tolal : %82
tolal, Teroval 220406
AinBecda  O1)wel sct 2 GO0000 25 15000
02) cquipmens for well <0F 2 413440 a0 13003
03) main feeder pipe m 660 152240 05 761
04) fiings & valves for 1 & ) Ls 23804 0 218
05) main distcibution tank set | 162616 0.5 BI3E
06) distsibution pipe m 1100 1430980 0.5 7188
07 fittings for abave 6) - is 429288 i0 T4293
. D8 distribution purp unit 0 .0 A0 0
(19) distribution 1ank scl 3 479492 05 2397
10) stand pipe place 4 481200 05 2106
11) electsic fine km 2 95896 1.0 959
12) access (0ad Lm s 3123500 30 93705
sub 1ol 141721
rehabilitated facilities ) _
13pspeing place 1 247870 10 2479 _
sub 104l M9
-total Aln Berda 144210
126800

Total for Y model areas
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Table 3.7.1  Preliminary Design Features of Water Supply Facilities

<Ain Berca>

M
@

&)

@

5y

 Intake Well

- Water Extraction

Transmission &
Disteibution Tank

Distribution

Related Facilities

Facilities Features

< Afn Defali >

(i)  Intake Well 3 - deepwells with 250 mm dia, and 30 m depth at GL 150 m

{2)  Water Extiaction 3 sets of submersible pumps and electiic motors of 11 kw

.| each.power from public line carrier upon extension

(3)  Connection tank/pump 1 set RC tank of 50 m3 capacity and 2 sets of punips of 15 kw
each. : _

4 gg:ﬁ;ﬁ:ﬁgg'}fﬂk Galvanized steel pipe of 125 and 150 mm dia. with 1290 tn in

) total length, RC main distribution tank of 600 m?3 in storage
capacity at GL 170 m.

(5}  Distribution Galvanized steel pipes of 75-200 mm dia, with 45 km in 1ot
length, 8 sets of distribution tank and 25units of stand pipes of
reinforced concrete.

(6} Related Facilities Extension of efectric power cable of 15 km and permaneéat access
road of 3.0 km

< Teroual >

(i) Intake Well | 2 - deepwells with 250 mm dia and 30 m depth at GL330 m

(2y  Water Extraction 2 sets of submersible pumps a_nd_eléclric motors of 5.5 kw
each.power from public line camier upon extension

(j) Connection tank/pump I st RC tank of 25 m3, and 2 sets of pump with 45 kw each

{4) Transmission & : | Galvanized steel pi_pe of 75 and l25m_m dia. with 860 m in toal

Distribution Tank length, maia distribution tank of 280 m? storage capacity of
reinforced concrele at GL. 500 m
(5) © Distribution ‘] Galvanized steel pipes of'_S‘), 100 and125 mm dia. with 12kntin
' toial length, 3 sets of distribution tank and 9 units of stand pipes
of reinforeed concrete,
:(6') Related Facilities Extension of electric power cable of 20 km and permanent a.ccess.

road of 0.5km

2 - deepwells with 250 mm dia. and 30 m depih a1 GL 810 m

2 sets of subiersible pumps and electric motors of 5.5 kw each,
power from public line carcier upon extension

Galvanized steel pipe of 75 and 100 mm dia. with 660 m in torl

lengih, main distribution tank of 120 m3 storage capaciiy of
reinforced concrete ot GL B30 m

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

Extension of electric power cable of 2.0 km and permanent
access road of 5.0 km
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Tablc 3.7.2 Major Construction Work Items and the Quantitics (1/2}

( Grav:ly System )
Construction Work Items Unit - .Qu_anlil.)'
A. Construciion of facilities
(1)  Mobilization and preparatory works - LS
< Ain Defati >
@ Wellsite facitifics
1) well pump, 8¢ mm gia., 1 1 kw, head 48 m, 0.69 m3/min. - osel 3
2) hange and valve set 3
3) control panel _ set 3
4) tonnection tank, RC 50 m3 set 1
5 connection pump, 15 kw, 1.38 m¥min, 35 m set 2
6) galvanized steel pipe, 125 and 150 nun dia. m 1290
(3 Main distribution tank
1) main distribution tark, RC 600 fn3 se 1.
2) water level sensor set 3
(G Distribution network
1) gatvanized steel pipe, 75, 89, 100, 125, 150 and 2060 mm km - 45
2) distribution tank, RC 100, 400 and 600 m3 et | 8
6) stand pipe place 25
(5) - Related facilities
1) electric cable extension from existing power line km 15.0
2} permanent access road km 3.0
< TFeronal > . |
(6)  Wellsite facilities | | 1
1) well pump, 60 mm dia., 5.5 kw, head 46 m, 0.33 m3/min. et 2
- 2) flange and valve - ' N
3) control panel st 2
4) connection tank, RC 25 m3 et - }
5) connection pump, 45 kw, 185 m * 65 mm dia., 0.66 m3min. sel 2
6)'galvanizc~;d steel pipe, 75 and 125 mmidia. m 360
(7} Main distribution tank |
1) main distibotion tank, RC 280 m3 RIS I
2) water level sensor set 2
(8 Distribution network
1) galvanized steel pipe, 89, 100 and 125 mm km 12
2y distribution tank, 140 and 280 m3 set 3
3) stand pipes place 9
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Table 372 Major Construclion Work Items and the Quanlilics 272)

Construction Work Ttems

Unit Quantity

(9 Related faciities

b) electric cable extension from existing power tine km 20.0

2) permanent access toad km 0.5
< Ain Berda > B
(10) - Well site facilities .

1) well puimp, 50 mm dia., 5.5 kw, head 65 m, 0.18 m3/min, sel

2) flinge and valve set

3) contro} panel set 2

4) galvanized steel pipe, 75 and 160 mm dia. m 660
{t1)  Main distribittion tank

1) main distribution tank, RC 120 m3 set

2) water level sensor set 2
(12) Distribution network - _ '

1) galvanized steel pipe, 25, 50, 64 and 75 hun km 11

2) distribution tank, 10, 30 and 120 m3 sel’ 3

3) stand pipe place 4
(13) ° Related facilities

1) eleciric cable extension from existing power line km 20

2) perminent access road km 5.0
B. Rehabilitation of facilities
< Ain Defali >
(I} Dughole place '} 7
(2). ' Spring place 19
<l Tergual >
(3)  Dughole place p
(4)  Spring place 23
< Ain ilcrda >
(s} Spring place 7
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Table 3.8.5 'FIIRR {Ain Dcfali, Gravity and Pumping All project costs)

1995
96
97
98
99

2000

unt : DH

Revenue Capital Cosl Q&M Cost . Total Cost Net Revenue

2,839,828 2839,828  -2,839,828
1,149,577 24,207,700 277810 24485510  -23,335933
2,507,711 2’2,020,384 588,957 22,609,341 -20,101,630
3,037,344 7,333,057 815,434 8,148,491 -5,111,147
3,611,237 7603309 1,066,967 8670276  -5,059.039
3,755,268 1066967 1,066,967 2,688,301
3,899,299 1,066,967 1,066,967 2,832,332
4,043,331 1066967 1066967 2976364
4,187,362 1,066,967 1,066,967 3,120,395
4,331,393 1,066,967 1,066,967 3,264,426
4,486,160 1066967 1066967 3,419,193
4,640,928 1,066,967 1066967 3,573,961
4,795,695 1,066,967 1,066,967 3,728,728
-4,950,462 | 1066967 . 1,066,967 1,883,495
5,105,229 1066967  1.066967 4038262
5,259,997 1066967 1066967 4193030
5,414;764 1,066,967 1,066,967 4,347,797
5,569,531 1066967 1,066,967 4,502,564
5,274,299 1'.066.957 1,066,967 4,207,332
5,879,066 1,066,967 1,066,967 4,812,099
6,033,833 1,066,967 1,066,967 4966866

FIRR=0.7%
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Table 3.8.6 FIRR (Ain Defali, Gravity and Pumping
Direct Construction Cost Only)

anit : DH

Revenue Capital Cost Q&M Cost Tota! Cost Net Revenue

1995
96 | |
97 L149,577 16199745 277810 16477,555  -15327978
98 2507711 16,766,522 588957 17355479 -14,847,768
99 3037344 4871303 815434 5686737 2649393
2000 3611237 5036393 1066967 6103360  -2,492,123
01 3755268 | 1066967 1066967 2,688,301
02 3899299 1066967 1066967 2832332
03 4043331 1066967 1066967 2976364
04 4,187,362 1066967 1066967 3.120395
05 4331393 1066967 1066967 3264426 81
06 - 4486160 1066967 1066967  3.419,193
07 4640928 | 1066967 1086967 3,573,961
08 4795695 1066967 1066967 3728728
00 4950462 ILOSGSST 1066967 3883495
10 sMes2 1066967 G 1066967 4038262
5259997 1066967 1066967 4,193,030
12 5414764 1066967 1066967 4,347,797
13 sseesd 1066967 1066967 4,502,564
14 5274299 1066967 1066967 4207332
IS 5879066 1,066,967 1066967 4,812,099
16 6033833 1066967 1066967 4,966,866

FIRR=5.1%
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Table 3.8.7 Loan Repayabi!iiy (Ain Defali, Gravity and Pumping Direct Construction Cost Only}

— . it : O
Revenue  O&M Cost Extemal Soft Loan Dommestic (FEC) Loan Net Acculation of

85% of Interest’  Repayment 154 of Interest  Repayment  Reveaue  Net Revenue

" capital cost capital cost
1935
96

97 1,149,577 277810 13769783 413093 2429962 i42,996 215678 215678
0%  2.507.711 588.957  14251.544 840.._640 2514978 493494 583,620 799,298
99 3037344 815434 4140608 964858 730,695  567.564 659488 1488786
000 3611237 1066967 4.280.934 |.093.:286 755.459 $01.700 649,284 2138070
0 3.755.263 1.065.967 1,092.286 £01.700 793313 2931385
02 3809299 1066967 2901217 801,700  -§70.58% 2060800
03 4043331 1066967 2901217 §01,700 726,553 1.334.247
04 - 4,187.362  1.066967 29001217 301,700 -582512 751,728
05 433139 1.066.96? 2.901.2117 801,700 438491 31324
ﬁ 05 4486160 1066967 2.901.217 801;?00 -283.724 2‘).5:10
a1 4,6;10.923 1.066.261 2.901.217 86 1,700 -1 fS 936 | 99,446
08 4,795.695 1.066.967 2.501.217 §01.200 25811 -13.633
07 - 4950462 1066967 2.90!_‘ili $0L.700 150,578 106943
10 - 5.105.?29 1,066,967 : 2901217 §01,700 335,345 44'2'.3‘_.\‘8

11 5259997 1,066,967 2.001.2!7 ' SOI..?OO : '496.“3 ' 932.40i
12 5414764 1.066,967 2.9{)1.l‘217 801,700 :644.35:0 - I.S?:T.ZSI
i3 5.569‘5-31 1066967 ©2901.17 801,700 799.647 2.376.‘).18‘
14 5274299 1.066.957 2901217 $01.700 504415 2881.342
15 5879.066 1.0060.567 2900.2197 501,700 1109.182 3.090.525
16 6033833 1.066.967 250117 §01.700 1,263.94% 5251474
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Table 3.8.10 Economic Cash Flow (Ain Defali, Gravity and Pumping)

unil:DH

Benefit Capital Cost _ O&M Cost Total Cost ~ Net Revenue.

1995
96 2,720,858 2,720,858 2,720,858
97 1125403 21,826,095 222525 22,048,620 20923217
98 2,325,009 19,105,236 445,050 19,550,286 -17,2?5.277
99 2.399,211 6,207,812 581,310 6,789,122 -4,389,911
2000 2,972,086 6,207,812 717,570 6,925,382 -3,953,296
ol 3,000,625 717,570 717,570 2,373,055
02 3,209,164 17,570 717,570 2,491,594
03 3,327,703 717,570 717,570 2,610,133
04 3,446,243 717,570 717,570 2,728,673
05 3564782 717,570 717,570 2,847,212
06 1,692,157 717,570 717,570 2,974,587
07 3,819,532 717,570 717,570 3,101,962
03 3,946,907 717,570 717,570 3,229,337
09 4074282 717,570 | 7570 - 3356712
10 4201657 S0 IS0 3484087
11 14329.002 717,570 717,570 3,611,462
12 4,456,408 717,570 717510 3,738,838
13 4,583,783 717,570 717,570 3,866.213
14 4,711,158 711,570 747,570 3,993,588
N 4,838,533 717,570 717,570 4,120,963
16 4,965,908 717,570 717,570 4,248,338 .

EIRR=0.6%
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"Table 4.1.4 Water Produclion and Consumption in T:ionnaté Provisice, 1994

Wélei Supply Poputa- lioﬁse Waler Water Water Relative  IRevenue Unaccounted
Center tion  |Connect: |Produc.  |Distibu. |Consum. |UW Consum.|Ratio for Water
| (@ | @) | o werd | o £%)
1| Taounate . 24379 3.297| © 677.686] 654,543] 531,814 . 508 785 ) I
2|Katia Ba Mohamed| 13:270]  1734| ~ 485,936| _450,606] - 307,308 634 621 313
3|Mly Bouchta saan] 32l ool ouml  eam|  ss| 629 3.1
4|M¥Kansa ran| . 25y 143478 137652 | 92997 11.9 648 352
5| Ain Gdah 20,478 368] 335,065  323,788] 151,755 ] 45.3 547
6|Tissa . . '?.059 630] 164;25'2 1560101 112,630} 437 68.6 R
7|Rhafsai 4,253 737 87.140 82,784 54,363 35.0 ' ‘63..4 116
BlOuartzagh 2,638 234 27,934 26,528 13.064 13.6 468 532
o] Ain Aicha aooo] 193] ssoo]  soms|  s060 35 sost 40
Tolal g 109,550 7.026] 1.943.925] 1,850,029] 1,275.302 {Ave)3Lo| {Ave)65.6] {Ave)ldd
- ' Source: ONEP Taounate
ig; “UW: Unil Water
Table 4.1.8 Water Production and Consumption in Taounate Province
( January, February and March, 1995 ) _
Waier Supply Popula- |House  |Water Water Water Relative ~ |Revenve  |Unaccounted
Center tion Connget. |Produe,  |Distribu. Consum. [UW Consuha. Ratio for Water
' (m3) () | @3 | Weld) ® |
1|Taounate 94370 3470 205383 200276] 12501s) 574 613 387
1 2|Karia Ba Mohanied 13.2?0 1,234 . 112,262 104.382 ?6.633 : 642 68,3 317
 3|Miy Bouchta_ apao] 3| sl ases|  vaeo| o so|  so2] 198
41M'kansa . 2!,3.3i 251 C27.007 25;]00 IS,SZ‘JS 9 . 66.6 314
s} Ain Gdah | 20478l el maao2] z0321) 20204 mef 304l 606
oltissa | 705 19| apassl 3800s] 29.504 464 695 305
T|Rhnfsai _ 4,25_5 1371 10.884] ¢ 30,367 7,680 20.1 706 29:_{
g B umaagh | 26| 23] 1ua07) 1063 5143 207 459 5.1}
ol Ain Aicha 4000 - 13l anel  3es0l 2419 61| 83 a1
Lot 100,550]  7.268] _490209] 466,690 296.636] (Ave)30.1[tAve) 60.5] (Ave) 325
Source: ONEP Taounate '
UW: Unit \flmer

e £ 3
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Table 4.2.4 Preliminary Evaluation of Groundwater Deveopment Yield

T-77

Average Year S N
Structure Area Annual Rechdrge  Recharge Groundwater Resource
Rainfall Rate
_ (sq. km) _ {(mm/yr) (%) (mm'yn) (Millionm3/yn) __(m3/day)
Tainaste 3 769 12 92 0.277 758
J. Khamise 8 724 12 87 0.695 1903
3. Keil 40 796 12 96 '3.821 10468
J. Berda 6.3 953 12 114 0.720 1974
Thar Souk 12 724 12 87 1.042 2855
Teroual 6.1 775 Y 70 0.425 i166
Ourtzagh 15 729 9 66 0.984 2696
Ain Saddine 10 649 9 58 0.584 1600
Taounate 4 823 9 M 0.296 312
Tissa 5 524 9 47 0.236 646
Jorf EI Metha 10 - 499 9 43 0.449 1231
Ain Defali 12.0 587 9 53 0.634 1737
* Had Kourt - 6 519 9 47 0.280 768
© 10-Year Drought _ ) :
Structure Area Annual Recharge  Recharge Groundwaler Resource
Rainfatl Rate - T
. tsg.km) - (mmiyn) (%) (madyn  (Millionm¥yn) | (n¥day)
Tainaste 3 473 8 a8 0014 JF
J. Khamise 8 445 8 36 . 0.285 S8
J. Kei) 40 490 8 39 1.568 4296
1. Berda 6.3 622 8 50 0.313 859
Thas Souk 12 445 8 36 0428 72
Terouol 6.1 480 6 29 0.176 481
Oustzagh 15 526 6 32 0473 1297
Ain Saddine 10 624 6 37 0.374 1025
Taotnate 4 454 6 27 ' 0,109 298
Tissa 5 337 6 20 ©0.101 277
Jorf El Melha 10 480 6 29 0.288 789
Ain Defali 120 587 6 35 0423 1158
Had Kourt 6 499 6 30 0.180 492
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