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3-1

1994 PAGER

PAGER 8 31,000 11

PAGER 1995
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3-2 

3-2-1

(1)

1)

2001 8

59

 (DGH)

2)

ONEP

59 18 ONEP

8 49
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a)

b)

 (SO4, Mg) 
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5 10 11 4

 (3)
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4 3

6

(5)

(6)

DGH 2001 8

2002 11

DGH 2004 1 ONEP

DGH
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(7)

3-2-2 

(1)

1)  

1)-1

a)  

300 mm 

100 mm

5 10

 ( 3-2-1

)

3-2-1  (a)  (b) 1977 2000 mm

b)

DGH

90%

1 L/sec
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90%  (EC) 1,000

S/cm

0.062 0.75 L/sec

0.03 L/sec/m

c)

3-2-1

 (Cl-) S-11(P)

 (NO3
2-)

S-4(P) S-9(P)

 (Mg2+)  (SO4
2-)

d)

49 3

34

5

10

34

34 3-2-2 4

7

11

7

9
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D18 D31
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3-2-1

pH
(EC)

NO3
2- SO4

2- CO3
2- HCO3

- Cl- Mg2+ Ca2+ Na+ K+ F- As Fe Mn

- 6.5-9.2 N (0) 2,700 5.00 20.00 50.00 (200.00)* - - 750.00 (100.00)* - - - - 2,000 1.50 50.00 300.00 100.00

- (<8.0) N (0) 2,700 5.00 15.00 50.00 (250.00)* - - - - - - - - (1,000) 1.50 10.00 300.00 50.00

20.7 7.8 D 2,400 7.95 <5 23.00 13.00 258.60 602.60 41.31 100.20 42.00 306.60 2.38 1,404 1.10 <10 <100 <20

20.8 7.5 D 1,982 12.10 <5 67.00 19.80 275.70 438.70 26.73 107.20 37.75 244.60 2.72 1,219 1.15 <10 222.00 <20

21.0 8.5 D 882 9.82 <5 45.00 32.60 90.30 181.70 20.65 37.07 17.75 87.60 28.75 550 0.07 <10 202.00 <20

19.5 7.9 D 2,500 0.66 <5 55.00 15.50 207.40 638.10 38.88 96.20 40.00 330.80 22.10 1,562 1.20 <10 <100 <20

17.0 10.1 N 948 0.89 <5 57.00 62.60 15.60 0.00 190.50 4.86 53.11 15.25 107.60 26.60 598 <0.05 <10 <100 <20

16.0 7.7 D 821 0.72 5.00 9.75 54.80 170.80 132.90 11.54 61.12 20.00 74.90 19.75 518 0.07 <10 <100 <20

19.0 7.5 D 5,130 1.06 <5 150.00 636.00 192.70 1,223.00 115.00 246.50 109.00 807 27.00 3,284 0.95 <10 <100 <20

19.0 7.6 D 2,380 0.39 <5 50.00 636.00 266.00 478.50 111.78 392.78 144.00 183.10 3.92 1,598 0.05 <10 <100 <20

19.5 7.8 D 961 1.52 <5 47.00 7.60 337.90 79.80 33.29 99.40 38.50 31.10 0.69 528 <0.05 <10 <100 <20

19.9 7.6 D 850 4.45 <5 57.00 7.60 322.00 88.60 32.32 93.00 36.50 26.20 0.99 528 <0.05 <10 <100 <20

16.1 8.1 D 609 6.10 <5 24.50 20.40 231.80 53.20 23.10 72.14 27.50 22.80 0.91 384 0.05 <10 <100 <20

18.6 7.5 D 1,566 1.25 <5 222.50 61.60 246.40 208.30 35.84 174.00 59.75 78.40 3.54 1,012 0.06 <10 <100 <20

18.0 7.5 D 888 0.92 <5 88.75 61.60 317.20 79.80 18.47 137.88 42.00 29.10 1.91 552 0.05 <10 <100 <20

20.4 7.9 D 3,050 3.84 <5 23.00 31.40 207.40 886.20 55.52 77.76 42.25 435.60 3.65 1,828 1.00 <10 <100 <20

20.2 7.6 N 2,640 0.56 <5 6.00 101.00 524.60 505.20 109.47 68.94 62.25 312.70 27.80 1,560 <0.05 <10 <100 <20

17.7 7.7 D (3col) 1,870 1.83 <5 18.50 203.00 170.80 381.10 86.26 133.27 68.75 108.00 5.78 1,232 0.07 <10 <100 659.00

20.5 7.6 D(21col) 2,480 2.70 <5 3.37 214.00 450.20 469.70 93.55 142.28 74.00 236.50 17.50 1,562 0.07 <10 <100 <20

18.6 7.5 D 1,816 0.55 <5 5.87 340.00 348.90 203.80 60.75 177.35 69.25 138.60 4.16 1,254 <0.05 <10 <100 <20

16.7 7.5 D 1,049 0.42 <5 83.75 31.80 375.70 101.90 34.05 96.20 38.00 77.30 1.43 624 <0.05 <10 <100 <20

17.0 7.7 D 1,608 6.72 <5 9.75 169.00 361.10 265.90 78.37 96.20 56.25 122.10 4.93 990 <0.05 <10 <100 <20

19.7 8.3 D (3col) 1,100 0.70 <5 14.75 57.00 119.50 243.70 27.34 45.10 22.50 128.40 27.70 671 <0.05 <10 <100 0.08

21.8 7.8 N 1,082 99.60 5.00 21.50 93.00 283.00 190.50 37.06 72.14 33.25 130.50 2.89 713 <0.05 <10 106.00 <20

20.9 8.4 D (3col) 888 139.00 10.00 41.00 38.40 254.00 160.00 32.20 93.20 36.50 69.70 2.60 647 0.23 32.00 509.00 25.00

21.7 8.2 D (7col) 685 12.40 <5 29.50 24.40  307.00 73.10 36.50 71.10 32.80 34.00 1.58 432 0.20 <10 <100 <20

19.8 8.6 D (7col) 2,160 116.00 10.00 43.50 29.80 9.60 325.00 574.00 100.00 146.00 78.00 233.00 3.30 1,703 0.22 <10 <100 <20
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3-2-2

( 40m) 
SP

(mV) ( /m) 
IP 

(mS)
EC 

( S/cm) (m) (GL-m) 

D1 Tafrant 1 20 50 - 120 10  

D2 Tafrant 2 20 - - 120 20-30  

D3 Dhar Lahmar 21 46 7 2370 /  110 23 
(Q=0.l00 L/sec)

52m 110m 

D4 Karkour 11 - - 2030 100 20-30  

D5 Touansa 1 24 25 - 1676 / 100 23 30m 100m 

D6 Saour 15 25 - / 120 20-30 50m 120m 

D7 Touansa 2 34 10 - 3700 / 120 20 70m 120m 

D8 Lakdadra 33 - - 2180 / 110 20-30 50m 110m 

D9 Chaibat 10 17 3 1877 100 30  

D14 Oulad. Draidi 13 - - - - 

D15 Oulad. Ouhab 20 17 - 100 20 

D16 Sidi Amer 27 40 - 100 20 

D17 Ain El Kheil 46 56 39 100 10  

D18 Oulad Benhammadi 82 61 13 100 3  (Q= 0.570 L/sec) 

D44* Chouaouta 2 20 - - 120 20  

D45* El Arfa Tirs 18 10 1 - - 

D46* Ain Skhouna 24 70 -  90 3 
(Q= 0.062 L/sec) 

DGH

D19 Oulad Chadli 8 10 8 4670 - - 

D49* Oulad Ghouagh 3 6 11 6250 - - 

D50* Lagtaba 3 436 - 7900 - - 

D20 Eddabiat 10 500 - 3300 - - 

D21 M’hamda 5 24 4 1858 110 30-40  

D22 Oulad Moumen 1 59 2354 12 1720 110 30-40 

D23 Dar Hmida 135 96 62 1860 110 30-40 

D24 Oulad Moumen 2 3 2 10 1120 110 30-40 

SP

D25 El Hrajna 34 204 9 2860 - - 

D47* Lakdamra 9 - - 2380 - - 

D48* Kasbat Oulad Lagzouli  12 1057 15 800 110 30-40  

D29 Hamdaoua 12 107 9 4320 - - 

D31 El Hajiba 24 88 9 100 2 (Q= 0.750 L/sec)

D38 Bni Kanzaz 50 21 17 120 30-40  

D39 Oulad Bahloul 18 - - 100 10 

D40 Moualine Arsa 1 9 406 15 1840 110 30-40  

D41 Moualine Arsa 2 21 199 3 1441 110 30-40  
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 (5 S1, S5, S6, S7, S8) 

 (10 S3(P), S4(P), S9(P), S11(P), S12(P), S13(P), S14(P) S15(P), 

S16(P), S17(P)) 

S4(P)  (Cl-) S9(P) S11(P)  (NO3
2-)

3-2-1 S3(P), S4(P), S9(P), S13(P)

3-2-3

3-2-3 

(m) (m) (m) (L/sec) (m) (min) 

S3(P) 45.0 42.00 3.00 1.03 2.29 100 

S4(P) 30.0 5.25 24.75 0.70 4.98 360 

S9(P) 25.0 3.66 21.34 2.16 6.72 360 

S13(P) 18.0 3.10 14.90 2.16 14.32 360 

S3(P) 3m 100

S3(P)

1)-2

49 3-2-4

4

15

20

11

3

15 20
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11 46 3

3 S12(P), S16(P), D50

S12(P) 2

S16(P) 

D50 2

2
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3-2-4

:

500MAD ONEP 50 250MAD

3

2000 2000

D1 AHLAF Tafrant 1 647 90 15 40 35

D2 AHLAF Tafrant 2 647 90 15 40 35

D3 AHLAF Dhar Lahmar 684 122 20 80 22

D4 AHLAF Karkour 234 31 15 16 0

D5 AHLAF Touansa 1 553 88 3 60 25

D6 AHLAF Saour 741 123 18 100 5

D7 AHLAF Touansa 2 553 88 3 60 25

D8 AHLAF Lakdadra 320 50 10 40 0

D9 AHLAF Chaibat 518 77 27 40 10

S6 AIN TIZGHA El Ktaba 800 130 39 40 51

S12(P) BIR ENNASER Sidi Moussa El Houari 346 50 30 20 0

S13(P) BIR ENNASER Bir El Haddad 267 40 30 10 0

D29 MELLILA Hamdaoua 848 140 30 103 7

D31 MOUALINE EL GHABA El Hajiba 162 28 5 13 10

S4(P) MOUALINE EL GHABA Bni Karzaz 580 93 23 40 30

D20 MOUALINE EL OUED Lakdamra Lamghabar 490 77 17 30 30

D21 MOUALINE EL OUED M'hamda 296 46 26 15 5

D22 MOUALINE EL OUED Oulad Moumen 1 274 47 30 9 8

D23 MOUALINE EL OUED Dar Hmida 200 33 28 0 5

D24 MOUALINE EL OUED Oulad Moumen 2 274 47 30 9 8

D25 MOUALINE EL OUED El Harjna 318 48 0 28 20

S11(P) MOUALINE EL OUED Bramsa Jaadna 385 62 22 30 10

D47 MOUALINE EL OUED Lakdamra Lamsalla 660 115 40 50 25

D48 MOUALINE EL OUED 540 89 30 39 20

S1 OULAD ALI TOUAALA Chouadla 185 25 5 15 5

D38 OULAD YAHYA LOUTA Madrassat Bent Abbou 486 76 0 6 70

D39 OULAD YAHYA LOUTA Oulad Bahloul Sahel 300 40 0 20 20

S3(P) OULAD YAHYA LOUTA Douiate 770 110 40 70 0

D19 RDADNA OULAD MALEK Oulad Chadli 260 50 20 28 2

D49 RDADNA OULAD MALEK Oulad Ghouagh 340 55 5 20 30

D50 RDADNA OULAD MALEK Lagtaba 700 115 10 45 60

S14(P) SIDI BETTACHE Chrarda Oued 286 39 19 20 0

S15(P) SIDI BETTACHE Chaaala Fouzar 243 35 5 27 3

S16(P) SIDI BETTACHE Oulad Ben Daoud 462 63 40 23 0

D40 SIDI MOUSSA BEN ALI Hamri 1,318 204 2 22 180

D41 SIDI MOUSSA BEN ALI Moualine El Oued 323 50 20 30 0

D14 ZIAIDA Oulad Draidi 378 53 10 30 13

D15 ZIAIDA Masjid Old Ouhab 576 96 15 35 46

D16 ZIAIDA Sidi Amer 650 100 30 40 30

D17 ZIAIDA Ain El Kheil 80 22 0 17 5

D18 ZIAIDA Oulad Ben Hammadi 400 70 0 30 40

S5 ZIAIDA Sakhra 450 77 30 30 17

S7 ZIAIDA Lakouamel 560 79 20 40 19

D44 ZIAIDA Chouaouta 2 250 35 10 15 10

S9(P) ZIAIDA Laghzaouna Sahel 550 83 20 50 13

S17(P) ZIAIDA Sidi Abdelghafour 438 73 50 17 6

S8 ZIAIDA Chouaouta 1 250 35 10 15 10

D45 ZIAIDA El Arfa Tirs 519 85 0 5 80

D46 ZIAIDA Ain Skhouna 500 90 10 50 30

22,609 3,562 877 1,612 1,073

>
1000
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1)-3

27  ( 3-2-5 )

 3-2-5  

No. Commune Village/Localité 

D1 Tafrant 1 
D2 Tafrant 2 
D3 Dhar Lahmar 2

D4 Karkour 
D5 Touansa 1 
D6 Saour 
D7 Touansa 2 
D8 Lakdadra 
D9 

Ahlaf 

Chaibat 
D14 Oulad. Draidi 
D15 Oulad. Old Ouhab 
D16 Sidi Amer 
D17 Ain El Kheil 
D18 Oulad Benhammadi 1

S5 Sakhra 
S7 La Kouamel 
S8 Chouaouta 1 

S9 (P) Laghzaouna Sahel 
S17(P)* Sidi Abdel Ghafour 

D44* Chouaouta 2 
D45* El Arfa Tirs 
D46* 

Ziaida 

Ain Skhouna 
D19 Oulad Chadli 
D49* Oulad Ghouagh 
D50* 

Rdadna Oulad Malek 
Lagtaba 

D20 Eddabiat 
D21 M’hamda 
D22 Oulad Moumen 1 
D23 Dar Hmida 
D24 Oulad Moumen 2 
D25 El Hrajna 

S11 (P) Bramsa Jaadna 
D47* Lakdamra 
D48* 

Moualine El Oued 

Kasbat Oulad Lagzouli 
D29 Mellila Hamdaoua 
D31 El Hajiba 

S4 (P) 
Moualine. El Ghaba 

Bni Karzaz 
D38 Bni Karzaz 
D39 Oulad Bahloul 

S3 (P) 
Oulad Yahya Louta 

Doviate 
D40 Moualine Arsa 1 
D41 

Sidi Moussa Ben Ali 
Moualine Arsa 2 

S1 Oulad Ali Touaala Chouadla 
S6 Ain Tizgha El Ktaba 

S12 (P) Sidi Moussa El Houari 2

S13 (P) 
Bir Ennasr 

Bir El Haddad 2

S14 (P) Chrarda Oued 2

S15 (P) Chaaala Fouzar 
S16 (P) 

Sidi Bettache 
Oulad Ben Daoud 

S: 5 D: 34 S(P): 10  27

1 Fe 2 SO4, Mg
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2)

2

10 m 100 m

PAGER 1km

 (1 ) 1

DGH
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3-2-2

 (2)

1)

49 3-2-6

91.8% 36.7% 34.7

28.6% 8.2% 2.0%

m 70m

1
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3-2-6

 (%) 

1 45 91.8 

2 18 36.7 

3 17 34.7 

4 14 28.6 

5 5 8.2 

6 1 2.0 

2)

DGH

3)

a)  

0.5~1.0 L/sec 1

Q = 0.5~1.0 L/sec  3600 sec  24  = 43.2~86.4 m3

drawdown 1 8

1

Q = 0.5~1.0 L/sec  3600 sec  8  = 14.4~28.8 m3

3-2-7
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3-2-7

(m3/ )

D1 Tafrant 1 14 

D2 Tafrant 2 14 

D5 Touansa 1 14 

D9 Chaibat 14 

D15 Oulad. Old Ouhab 14 

D16 Sidi Amer 14 

D17 Ain El Kheil 28 

D18 Oulad Benhammadi 28 

D44 Chouaouta 2 14 

S5 Sakhra 14 

S7 La Kouamel 14 

S8 Chouaouta 1 14 

S17(P) Sidi Abdel Ghafour 14 

D21 M’hamda 14 

D22 Oulad Moumen 1 28 

D23 Dar Hmida 28 

D48 Kasbat Oulad Lagzouli 28 

D31 El Hajiba 28 

D38 Bni Karzaz 14 

D39 Oulad Bahloul 28 

D40 Moualine Arsa 1 14 

D41 Moualine Arsa 2 14 

S1 Chouadla 14 

S6 El Ktaba 14 

S13(P) Bir El Haddad 14 

S14(P) Chrarda Oued 14 

S15(P) Chaaala Fouzar 14 

b)  

2020

1 1 20 L

2000

 2020 1994 2000 1%

2000

30

2020 30 30

 (5m3/ )
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3-2-8

2000  2020  2020  (m3/ )

D1 Tafrant 1 647 791 110 16 2 m3

D2 Tafrant 2 647 791 110 16 2 m3

D5 Touansa 1 553 676 108 14

D9 Chaibat 518 631 94 13

D15 Oulad. Old Ouhab 576 576 96 12

D16 Sidi Amer 650 650 100 13

D17 Ain El Kheil 80 100 28 5

D18 Oulad Benhammadi 400 400 70 8

D44 Chouaouta 2 250 400 70 8

S5 Sakhra 450 550 94 11

S7 La Kouamel 560 685 97 14

S8 Chouaouta 1 250 250 35 5

S17(P) Sidi Abdel Ghafour 438 535 89 11

D21 M’hamda 296 296 46 6

D22 Oulad Moumen 1 274 274 47 6

D23 Dar Hmida 200 200 33 5

D48 Kasbat Oulad Lagzouli 540 540 89 11

D31 El Hajiba 162 162 28 5

D38 Bni Karzaz 486 593 93 12

D39 Oulad Bahloul 300 363 48 8

Moualine Arsa 1 1,608 249 32
D40 1,318 

660 102 14
D41 Moualine Arsa 2 323 394 61 8

S1 Chouadla 185 225 30 5

S6 El Ktaba 800 975 158 20 6 m3

S13(P) Bir El Haddad 267 267 40 6

S14(P) Chrarda Oued 286 286 39 6

S15(P)  Chaaala Fouzar 243 299 43 6

11,699 13,517 2,105 278

 12,569 1,958 259

3-2-8

D40

1) 1

2) 2

D40

D40 2)

DGH

2020 D1 D2 2 m3/ S6 6 m3/

S6 2000
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4)  

4)-1  

a)  

b)  

c)  

3-2-3

(0.5~1.0 L/sec) 2.0~3.0 L/sec 0.5~3.0 

L/sec

1.5 L/sec
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3-2-3

4)-2  

ONEP 2002

11

Javel

Javel Javel

4)-3  

20m2

4)-4  

3-2-1 D18  (Fe)

D18

3-3-12

4)-5  

50m

40mm
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pH

27 pH

7~8

4)-6

T

4)-7

2

2

3-2-9 PAGER

6m 6m

3-2-9

 (m3)  (m) 

10 2.4m x 2.4m 1.8 

15 2.8m x 2.8m 2.0 

4)-8

1

13mm

13mm 13mm 1 25 L

1 7 1 20 L/  x 7  25 L/ 6

1 16

1 3-2-10

1
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3-2-10

1 2 3 4 5 6 7 

30 60 90 120 150 180 210 

2 3 4 5 6 7 8 

4)-9  

 (ONE) 3

1

2007
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5)

3-2-11

3-2-11

H=60 m 
3  x 380V 

D=40mm 

D1 Tafrant 1 Q=1.5L/sec, 2.2kW 9.0 kVA 210m 15m3 5

D2 Tafrant 2 Q=1.5L/sec, 2.2kW  9.0 kVA 396m 15m3 5

D5 Touansa 1 Q=1.5L/sec, 2.2kW  9.0 kVA 210m 15m3 5

D9 Chaibat Q=1.5L/sec, 2.2kW  9.0 kVA 210m 15m3 5

D15 Oulad. Old Ouhab Q=1.5L/sec, 2.2kW  9.0 kVA 540m 15m3 5

D16 Sidi Amer Q=1.5L/sec, 2.2kW  9.0 kVA 210m 15m3 5

D17 Ain El Kheil Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 2

D18 Oulad Benhammadi Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 4

D44 Chouaouta 2 Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 4

S5 Sakhra Q=1.5L/sec, 2.2kW  9.0 kVA 570m 15m3 5

S7 La Kouamel Q=1.5L/sec, 2.2kW  9.0 kVA 210m 15m3 5

S8 Chouaouta 1 Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 3

S17(P) Sidi Abdel Ghafour Q=1.5L/sec, 2.2kW  9.0 kVA 210m 20m3 4

D21 M’hamda Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 3

D22 Oulad Moumen 1 Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 3

D23 Dar Hmida Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 3

D48 Kasbat Oulad Lagzouli  Q=1.5L/sec, 2.2kW  9.0 kVA 210m 15m3 4

D31 El Hajiba Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 2

D38 Bni Karzaz Q=1.5L/sec, 2.2kW  9.0 kVA 210m 15m3 5

D39 Oulad Bahloul Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 3

D40 Moualine Arsa 1 Q=1.5L/sec, 2.2kW  9.0 kVA 210m 15m3 5

D41 Moualine Arsa 2 Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 4

S1 Chouadla Q=1.5L/sec, 2.2kW  9.0 kVA 336m 10m3 3

S6 El Ktaba Q=1.5L/sec, 2.2kW  9.0 kVA 210m 15m3 7

S13(P) Bir El Haddad Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 3

S14(P) Chrarda Oued Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 3

S15(P) Chaaala Fouzar Q=1.5L/sec, 2.2kW  9.0 kVA 210m 10m3 3
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(2)

3-2-12

3-2-12

1.

40mm m 6,672 

25mm m 648 

PE 40mm m 650 

90 40mm 461

90 25mm 189

T 40mm 190

T 25mm 135

40mm 54

25mm 54

40mm 189

25mm 81

54

13mm 108

D=40mm, Q=1.5 L/sec, H=60m 27

 3 9kVA 380V-50Hz 27

27

2.

 21 1

 VHS 1

1

 200 1

1

IV 

2GHz
1

1

3.

4WD 1

4WD 1

4WD

( )
1

GPS 1

(pH, , EC, NO3
-,SO4

2-,

Cl-, , , Mg +, Fe, Mn
1

4.

1

1

1

1

200V 1

400V 1

3 1

SO4
2-, Mg2+, Fe, Mn 200
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1)

ISO, DIN, AISI

a)  0.09  0.12 m3/min 

b)  60m 

c)  40mm 

d)  2.2 kW 

e)  200V 

f)  50Hz 

2)

a)  1.8 m3/hr 

b)  3 bar 

c)  0.2 2.0 % 

3)  

PE

40mm ISO, NFT

ISO

4)

ISO NFT

5)

IEC ISO

a)  9.0 kVA 

b)  7.5 kW 

c)  3 380 V 

6)

PAGER

AV
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60%

1

 (Traaining of Trainers:TOT) 

7)

4WD

1

4WD

4WD

2 3 L/sec 50m

GPS

GPS GPS

10m 10m

 (NO3
2-)

8)

2

SO4
- Mg + Fe Mn

2 200
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