Tableau 3.11

déviation N° 3 & 4 (1/2)

{Prenent Land Use)

Aunoll Cattulabon by Aalenal Mathod

Alt. - Diversion 3 and 4 {Lowet reachet)

Calcul des débits des ruissellements avec les canaux de

Calc. Sub-basin Totat Runoft Dosign Calc. Calg. ok, Cale. Cak. Ceale. G,
Point Combinaton Araa Coall. ic Q(t.08) a2} Qs Q(10) QEes) Qo) Qi)
{oq. ki) f {min) {ou.tye) | {cunva) | fou.mis) | {cu.mys) | {ou.rve) | feu mish | {cu.mig)
20 i 0.62 0.41 42 1.9 16| 2.1 2.6 as 4.3 53
21 14 . 1.08 . 0.20 12 3z a8 6.1 6.9, 6.4 0.4 13.0
22 Ain Snoyoe: Dam 1.09 0.20 12 a2 38 5.1 6.3 B84 10.4 18.0
23 1496 in 0.93 35| 33 a6, 50 B2 63] 10z a7
24 1416 1.83° 0.24 k) 2.7 2.3 4.5 5.5 7.3 2.1 1.3
25 12 0.5 .24 9 1.7 2.1 28 36 46 5.7 7.1
26 1943 0.46 0.24 14 1.4 1.7 2.3 28 3.8 4T 5.0
27 12-16 2,28 0.24 ksl 3.4 4.2 56 6.9 9.2 11.4 14.1
25 1237 2.0 0.3 52 4.4 50 6.7 8.3 1al’ 198 16.9
29 Dam -1, 309 0.3 52 al £.0 67 - B3 11.0 ‘196 1689
30 1147 T 3.7 0.33 =] 52 B4 6.5 108 140 17.4 215
3 18 o17] - o2 a7 o3 04 05 0.7 09 1) 0 14
2 i9 0.92 0.20 12 27 22 4.3 5.4 74 BB} 109
e Dam-A 0.92 0.20 12 2.7 3.2 4.3 5.4 71 8.8 i09
3 19-20 S 1,14 0.26 28 22 2.5 3.5 4.4 5.8 72 0.9
ES 21 0.20 0.20 7 09 1.1 1.5 1.8 2.4 ‘3.0 . 87
% Dam-E 0.20 0.2h 7 0.9 1.1 1.5 1.8 2.4 3.0 a7
ar 2192 0.3 0.3 14 | 14 1.7 ‘2.2 2.0 ar 45 87
.38 1992 1.45 0.27 26 30 a7 4.9 6.0 a0 9.0 12.3
|3 1923 1.93 0.9 48 2.7 33 4.4 5.5 743 2.1 11.9
40 Dam - M 1.83 0.3 4B | 27 343 4.4 88 73 9.1 1.3
M 1633 . 210 0. 48 30 _36 48 8.9 80 99 12.2
42 1824 - 222 091 57 27 2.3 A4 55 7.3 9.0 11.2
43 25 1.02 0.20 15 35 30 40 4.9 sl 81 A0
45 Dam-D 1,02 (.20, 15 2.5 ‘3.0 - 4.0 4.9 6.6 81 16.1
a5 2526 1.92 0.23 2 22 27 36 45 59 E) ot |
46 Bam- N 1.92 023 43 22 27 3.6 4.6 59| 7.3 2.1
47 1826 414 0.27 57 4.4 5.4 7.2 B.9 1.9 14.7 18.2
49 1827 118 027 58 4.4 5.4 7.2 6.9 1.8 146 181 |
49 g 1.1 0.20 17 24 2.9 39 48 54 B.D 9.9
=0 Dam-B 1.11 0.20 17 2.4 29 39 4.8 6.4 8.0 9.9
53 3233 1.42 0.22 29 2.2 2.7 4.5 4.4 58 7.2 8.9
- &2 -3 1.65 0.24 Ll 2.3 2.8 a8 4.7 | 62l 77 25
53 29 ) 0.20 7 C10f 12 1.5 ial 2.5 3.1 ag
4 Dam-C Q.24 0.20 7h 1.0 .2 1.5 1.9 25 31 39|
% 2930 057 0.23 27 1.0 1.2 1.6 1.9 26| | az 4.0
56 Oam - M2 Q57 0.2 a7 10 K 1.6 1.8 26 3z 449
7 2933 2.42 0.24 41 2.0 ar 4.9 5.1 B.1 10.0 12.5
B B3 241 024 45 2.9 a5 4.6 58 17 9.5 11.8
59 1839 6.55 0.26 =] 6.8 83 11.0 19.6 14.1 X 27.8
€0 1834 7.49 0.28 74 6.2 215 103 12.5 156 208 255
53] aa 0.10 055 ar 0.3 0.3 0.4 0.8 or 0.9 1.1
- Div. 4 {1117} .71 0.80 57 4.9 5.9 7.9 9.6 13.0 161 20.0
71 117,36 3.561 0.33 57 5.0 6.4 8.1 10.0 133| - 168 205
2 | 117,353 2.96 0.3%_1 &5 48 5.8 1.7 a6 127 158 195
| 7 1117,9637 3.989 0.24 &8 . 48 5.8 .7 9.6 12.7 15,8 195
&3 11-17,2638 4.28 oza| - 74 45 65 7.3 9.0 12,0 14.9 18.5
|64 33 0.53 0.28 64 n4 0s . o7 ng 1.2 1.5 1.8
& 11-17,35-39 4.79 0. 74 4.9 0| B0 9.9 134 162 20.1
&5 11-17,3640 30! o3 83 48 5.8 8 9.6 128 158 19.6
67 a5 0.46 .20 55 0.4 0.5 06 a7 1.0 1.2 1.5
& 11-40 13.25 0,28 & 108 ‘132 115 2.7 8.8 BT a4.3
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Tableau 3.11 Calcul des débits des ruissellements zivec les canaux de
déviation N° 3 & 4 (2/2)

{Future Land Use Condition)

Runeit Calculation by flationat Method

Alt. - Divargion 3and 4 {Lowa! reaches)

Cale. Sub-basin Total Runoft’ Dosiyn Galc, Cale. Cale Cale. Cals. " Caks Galc
Point Combination Arpn Coalf. . te Qli.0s) Q) Q) Q(io} Q25) Q{50 Qo)
) (0q.km} i (rin) (cu.mva) | (crmys) | {cuarye) | (cuays) | [ounmve) | (cumys) | (cu fve)
20 1 [ 0.74 A2 23 2.9 38 % 6.3 78 a6
21 14 1.08 0.2t 12 8.3 40 5.4 67 8.9 1.0 136
2 A Snouss: Dam 1.09 0.2t 12 33 4.0 5.4 6.7 B.O 11.0 13.6
.23 14-15 1.7 0.33 25 4.4 5.4 7.2 a9 11.9 147 18.2
- P4 1416 1.83 0.3 <3 4.1 50 6.7 8.9 1.0 149.6 16.9
25 12 05 0.63 g 45 55 7.8 R 42 15.0 16.5
26 1213 0.46 0.66 14 39 457 5.3 . 1.8 108 12.8 15.8
27 12-16 2.29 0.42 33 6.0 7.3 9.8 12.1 6.1 19.9 24.7
28 1217 309 051 [ 58 8.2 11.0 13.6 18.0 22.4 27.7
29 Dam - L 3.09 0.5 s 6.8 8.2 11.0 13.6 160 22.4 27.7
0 14-17 X 0.55 52 8.7 10.7 14.2 17.6 23.4 29.0 5.9
Bl 18 017 0.56 27 0.8 10 1.3 1.7 22 2.7 3.4
32 19 0.9 020 12 2. 9.2 4.3 5.4 T4 6.6 10.9
Ex) Dam - A 0.92 .20 12 2.7 3.2 4.3 5.4 7.1 ‘8.6 10.9
34 19-20 -1.14 -0.31 . 26 27 2.3 4.4 5.4 7z | 8.9 1.3
35 21 020 0.26 7 1.2 1.4 1.9 2.4 31 3.9 4.8
% Dam -E 0,20 0.26 7 1.2 1.4 1.9 24 a4 3.9 _ 48
ar 2122 0.3 045 (14 1.9 23 3.0 3.8 5.0 62 7.7
= 1922 1.46 034 26 X 4.6 6.1 .6 101 12.5 15.5
2] 19-23 1.83 0.44 48 3.9 4.7 5.2 7.6 104 i2.9 16.0
40 Dam - M 1.9 044 48 2.9 4.7 6.3 78 104 12.0 16.0
41 1623 2.10° 0.46 45 4.4 5.4 ‘7.2 6.9 11.8 14.6 18.2
42 1824 2.22 0.47 L4 a1 5.1 6.7 0.4 1.1 19.7 17.0
a3 25 1.2 - 0.20 15 25 3.0 4.0 49 65 8.1 101
a4 Dam - D 1.0 020 15 2.5 3.0 40 4.9 66 6.1 10.1
45 2526 1.92 0.41 4 40 4.8 6.4 1.9 106 [EX) 16.2
46 Dam - N1 1.92 041 43 4.0 48 6.4 7.9 106 131 16.2
47 18-26 4.14 0.44 57 7.2 0.6 1.7 14.5 198 24.0 8.7
48 1827 4.18 0.45 5 74 9.0 1.9 148 197 24.4 202
49 ®= 1.11 0.20 17 2.4 2.9 3.9 48 - 6.4 8.0 9.9
50 Dam - B 1.11 0.20 17 2.4 2.9 3.9 4.8 &4 8.0 9.9
51 3233 1.4 0.27 29 2.7 3.3 4.3 5.4 7.4 8.8 11.0
52 31-33 1.86 0.5 41 as 45 61 78 101 12.5 16.5
53 289 o 0.29 7 14 1.7 2.2 2.8 az 46 57
54 Dam-C 0. 0.29 7 1.4 1.7 2.2 2.8 97 4.5 57
55 2930 0.57 0.80 27 25 31 4.1 51 8.7 84 10.4
56 Dam - N2 0.57 0.60 27 2.5 3.1 a1 5.1 6.7 9.4 104
57 2933 2.42 0.44 41 ‘56 6.8 9.0 11.2 149 18.4 -.p2.8
8 2633 2.47 0.45 45 5.4 66 a7 108 14.4 7.0 221
59 16830 8.65 0.45 55 1.7 14.9 19.0 23.6 no 30.0 48
&0 1934 7.49 0.48 74 115 14.0 18.7 231 x0.7 3.1 47.2
& 36 C.10 0.60 a7 0.6 07 1.0 1.2 1.6 2.0 2.4
- Div, 4 {J§-i7) an 0.55 I g1 9.9 131 16,3 2.7 26.8 339
71 11-17,36 3,61 0.65 57 83 10.2 13.5 16.7 222 27.8 34.2
[ 11-17,36507 3.00 0.56 &6 78 96 12.7 15.8 0.9 25.9 3.2
72 11-17,0657 5.98 0.56 66 7.8 9.6 12.7 15.8 209 . 25.9 x2.2
63 11-17,96-99 4.26 0.58 74 79 9.6 128 159 214 26.2 =
&4 R 0.5% D26 &4 - 08 0.6 08 1.0 1.3 1.6 2.0
€5 117,253 4.79 0.54 74 83 10.1 104 166 221 274 3.0
&5 11-17.86-40 5.30 0565 53 o5 10.3 13.8 17.0 228 28.1 348
67 S 0.46 0.20 56 04 . 05 0.6 0.7 1.0 1.2 1.5
) 11-40 13,25 050 & 19.3 235 3.3 .7 515 628 7.0
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Tableau 3. 12 Calcul des débits des: ru:ssellements avec les canaux de
déviation N° 3 & 5 (1/2)

funoff Calcutaion by Mabenal Mothod

Alt. - Diversion 3 and $ (Lower roachoc}

{Presant Land Use)

Catc. Sub-besin fotal | Runolt | Decign e, Calc, Cale. Cak. Gk Calke. Cak.
Point Combination Aren Coufl te Q{i.os) [ Q@) Qs | Qo) Q@25 Qf{sy) |- opoo)
(oq.km) f {rreny fou.mys) | {cunrya) | {cu.nve) | (cu.mvs) | {cums) | {cu.mts) | {cu.m/a)
20 . 1% Q.62 0.41 42 1.3 1.6 X 2.6 3.5 4.3 5.3
24 14 1.03 0.20 12 3.2 X 5.1 6.9 8.4 10.4 14.0
22 Ain Snouos Dam 1.09 0,20 12 ag 38 51 - B3 - B4 10.4 13.0
23 14-15 1.7 023 25 3.1 2.8 5.0 62| 8.4 1] 127
24 R ] 1.83 Q.24 3 27 3.3 &5 5.5 23 9.1 - 11.3
25 12 0.39 D24 9 1.7 2.1 2.8 3.5 4.6 57 7.1
26 1213 0.45 0.24 14 1.4 1.7 2.8 2.8 a0 4.7 6.8
27 1216 2.23 0,24 <) 3.4 42 58 6.9 92] 114 14.1
28 1217 309 . 0.31 &2 4.1 5.0 8.7 B3 11.0 . 186 169
29 _Dam-L 3.09 0.31 B2 N 5.0 &7 ‘B3 1.0 138 169
B 117 .71 0.33 o 69 6.2 6.4 8.5 10.5 14.0 17.4 21.5
) 1118 3.68 033 53 4.4 80 B.0 0.9 13.2 -18.4 20.3
o) 19’ 0.92 0.20 | 12 2.7 a2 4.3 5.4 71 8.8 109
X Dam- A a.92 0.20 12 2.7 3.2 4.3 5.4 7.t 8.8 10.9
) 19-20 114 0.25 26 2.2 2.6 as A4 55 7.2 8.5
£ L .20 0.20 7 08 1.1 1.5 1.6 2.4 3.0 a7
35 Dam-E 0.20 0.20 7 09 1.1 1.5 ER:] (24 -39 3.7
- gt 2122 0.32 0.34 ‘14 1.4 1.7 2.2 2.8 az 4.6 517
= 19-22 - 1.48 027 p:ls) 30 EX4 4.9 6.0 an 9.9 1£.3
3 1929 1.99 0.9 49 27 3.3 A4 55 7.3 9.1 11.9
40 Dam - M 1,93 0.3 48 -2 33 4.4 5.5 7.3 o1 1.3
a1 11-23 5.6t 032 59 7.2 0.6 11.6 154 1.2 236 295
42 24 0.2 0.27 25 0.3, 03 04 0.5 07 a8 1.0 |
| 43 25 i.oe 020 15 25 20 40 4.9 66 81 1041
a5 Dam-D 1.02 0.20 15 25 3.0 4.0 4.9 &6 81 10.1
45 2526 1.92 0.23 49 22 2.7 3.6 4.5 59 7.9 9.1j
46 Oam- N1 1.92 0.23 43 2.2 2.7 35 4.8 59 7.3 9.1
47 2426 2.04 0.23 43 2.4 2.9 3.8 4.7 63 7.8 s.ﬂ
48 2427 2.08 0.23 | - a4 2.4 2.9 5.8 4.7 6.3 7.8 9.7
49 2 1.11 0go) 17 2.4 ‘2.9 39 48 6.4 8.0 9.9
€0 Dam-B 1.1% 0.20- iT 2.4 23 38 1.6 6.4 a0 9.3
51 3233 1.42 0.22 29 2.2 2.7 as 4.4 58 7.2 8.8
52 ] 1.56 0.24 41 2.3 28 3.8 47| B2 7.7 9.5
53 25 oz 0.20 7 1.0 1.2 1.5 1.9 25 21 EX)
4 Dam-C 0.21 0.20 7 1.0 12 1.5 1.9 26 8.1 3.9
55 2920 0.57 0.23 27 1.0 1.2 1.6 | 1.9 26 3.2 4.0
6 Dam - N2 0.57 023 a7 3.0 1.2 1.6 1.9 26 32 4.0
57 23 2.42 0.24 41 k1] 3.7 4.9 6.1 8.1 10.0 12.5
58 W acsd 247 0.24 45 29 3.5 4.6 5.0 7.7 8.5 11.8
59 243 4.56 0.24 45 5.4 &4 6.6 10.6 14.1 17.5 2.7
&0 2454 5.99 0.25 60 £.1 8.3 CE] 10.3 13.7 17.0 2i.%
&1 36 0.10 0.96 ar a3 0.3 0.4 05 X 0.8 1.1,
7 * o.10 0.3 a7 o3| oo 0a 05 o7 0% o |
B2 IEIT 0.27 0.41 EZ) 0.5 o8 1.0 1.2 1.6 2.0 25
- Oiv. 5 (11-23) 5.61 032 6t 65 X 10.5 13.0 17.3 21.4 26.5
72 11-23,56-37 6.08 0.33 67 7.0 8.5 1.8 14.0 18.6 23.1 28,6
| &2 1%-23,96538 £.96 0.33 76 6.6 8.0 10.7 13.2 175 2.7 27.0 |
64 39 0.53 0.23 B4 0.4 05 0.7 0.9 1.2 1.5 1.8
85 11-23,9553 6.83 0.32 76 6.9 8.4 1.2 13.8 184 22.8 28.3
&5 11-23,3:-40 7.40 0.3 84 86 B4 [N 133 176 21.8 275
67 35 (.46 0.20 &8 G4 | 05 06 07 1.0 1.2 1.6
Tes | 1140 925 | pog B | 107] 130 7.2 %15 205 " a4 99
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Tﬁb]eau 3.12  Calcul des débits des ruissellements avec les canaux de
déviation N° 3 & 5 (2/2)

{Fulure Land Uog Condiion)

Aunclt Catculation by Ratonal Melthcd

Alt. - Deversion 3 and 5 (Lowar resshas)

Cale. Sulxbasin Total Aunoft Dasqgn Cae. Calc. Cake. Cale. Catc. Cakc. Cale
Point Combination Arga Cosft. te Q(1.05) Qfr) QfS) Ql10) Q(2s) Q) Q{100
fogkmy {0 [ gran) | (ewu.mys) | (eurvs) | tcuovs) | {eumids) | {eu.myi) | {cu.mvs) | (cu.imva)
20 | 1 0.62 0.74 42 2.3 2.9 | an 4.7 6.3 7.8 9.6
21 14 1.09 0.21 12 3.9 4.0 5.4 6.7 B.9 11.0 136
o2 Ain Snoups Dam 1.09 -0 12 3.3 4.0 5.4 6.7 8.9 110 136
a3 1415 1.1 0.53 25 44 6.4 7.2 0.9 11 4.7 102
24 1418 1.83 0.36 5 4.1 5.0 6.7 8.0 1.0 13.6 16.9
25 RE 0.39 0.63 [ 4% 5.5 7.3 9.1 12.1 16.0 18.5
26 1213 a46 ! 0.66 14 29 4.7 6.8 7.6 1031 128 159
27 1216 2.29 0.42 =1} 5.0 7.3 9.8 12,1 16.1 19.9. 24.7
28 1217 3,09 0.51 52 58 8.2 11.0 13.6 18.0 224 27.7
29 Dam - L 3.09 0.57 52 N 0.2 1.0 136 18.0 2.4 27:7
20 | -7 at 056 52 8.7 10.7 421 17.6 23.4 29.0 5.9
E] 1118 3.88 0.8 69 8.2 10.0 19.4 16.6 22.0 2r3 33
=) 9 .92 L 020 12 27 ‘8.2 4.9 5.4 71 .88 10.9
3 Dam - A 0.92 0.20 12 27 3.2 4.3 5.4 (AR 8.8 10.9
34 1920 C1.14 0.31 26 2.7 3.3 4.4 5.4 7.2 | 8.9 11.1
a5 21 - 1020 0.26 7 1.2 1.4 1.8 2.4 1 3.9 4.0
% Dam - E 0.20 0.26 7 1.2 1.4 1.9 2.4 ad 9.9 ‘4.8
37 2122 [X) 0.45 14 1.9 2.3 3.0 a8 50 6.2 7.7
33 19-22 1.46 0.4 26 38 4.6 6.1 7.6 10.1 12.5 15.5
3 923 1.53 Q44 48 9.9 4.7 5.3 7.8 10.4 12.9 16.0
0 1 Dam - M 1.83 044 48 39 47 63 78 104 12.9 16.0
41 11-23 o 5.6 0.51 59 i1.4 14.0 16.8 #3.0 0.6 37.9 47.0
42 24 012 0,70 25 0.7 08 1.3 1.3 1.8 2.2 27
43 25 1.02 0.20 15 25 3.0 4.0 4.9 66 8.1 10.1
44 Dam -0 1.02 0.20 1% 2.5 3.0 4.0 4.9 66 :X] 101
45 2526 1.92 0.41 43 4.0 4.8 6.4 1.9 0.6 131 16.2
48 Dam - Ni 1.9 0.4 43 40 4.8 5.4 7.9 105 131 16.2
At 24-25 2.04 0.43 43 14 5.4 7.1 8.9 1.8 146 16.1
48 2407 2.08 0.44 44 45 5.5 7.3 9.1 12.0 14.9 10.5
a9 32 1.11 0.20 1T 2.4 2.9 3.9 A.B 6.4 8.0 9.9
50 ‘Dam - B 11 0.20 17 2.4 2.9 3.9 4.8 . 6.4 8.0 9.9
51 - 3253 1.42 0.27 29 2.7 3.3 4.3 C 5.4 7.1 8.9 11.0
B2 3133 1.B5 089 1l 38 4.6 6.4 7.8 104 12.85 185
53 29 0.21 029 7 1.4 1.7 2.2 2.8 a7 4.6 5.7
54 Dam-G Q21 0.2 7 14 1.7 2.2 28 a7 48 57
<5 2030 0.57 0.60 27 26 KA 43 5.1 6.7 8.4 10.4
55 Dam - N2 o.57 0.60 ar 251 31 4.1 5.1 6.7 6.4 10.4
57 2533 2.42 044 41 56 68 9.0 1.2 14.9 18.4 228
50 2833 2.47. 0.45 45 5.4 6.6 8.7 108 15.4 17.8 221
59 2433 4.55 0.44 45 9.7 11.8 15.7 19.5 258 .0 0.7
80’ 2434 5.3 - D49 50 109 12.3 16.3 20.2 26.9 33.3 41.3
&1 .36 Q.10 0.80 27 0.6 0 1.0 1.2 1.6 2.0 2.4
71 96 010 0.60 27 0.6 Q.7 1.0 1.2 1.6 2.0 2.4
&2 36-37 0,27 080 i 3.2 1.5 1.9 Y 32 4.0 4.9
- Div. 5 (11-29) 5.0 0.5t 67 163 12.6 167 20.7 275 34.1 42.9
I 11-23,86-G7 5.080 0.53 67 11,2 13.7 18.2 22.5 29.9 ar.i 46.0
) 11-23,36.30 8.95 0.54 76 10.7 1314 $7.4 21.6 28.7 %56 45,1
64 ) 39 0.53 .26 64 05 06 0.0 1.0 1.3 1.6 2.0
5 11-23,3535 '6.69 Q.52 76 11.2 13.7 18.2 22.5 29.9 ar.i 45.0
€5 11-23,3540 . 7.40 0.53 a4 11.3 13.8 18.3 22.7 0.2 37.4 46.4
&7 %5 0451 00 (3 0.4 05 0.6 o7 1.0 1.2 15
&3 1140 1225|050 84 19, 23.9 0.9 8.3 51.0 63,1 78.9
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Tableau 3.13  Calcul des débits des ruissellements avec les canaux de

Huno!l Calculalon by Ratee Method

AlL, - Diverston 3, 4 and 5 {Lower reaches}

déviation N° 3, 4 & 5 (1/2)

(Pregent Land Usa)

Cal:. Sub-basin Totai Runoft Dasign Calc. Ccalg. Calo. Calkc. Calks.’ Gak:. Calk. .
Paint Combination Aroa Coefl. te af1.os | Q) Qrs) Q10 QEsy | QB | Qion
(o9.km) ¥ {imin) (cuAn\fa)' {eu.mjay | {chnvs) | {cu.mvs) | (cu.mys) | fcumys) | [cu.m)s)

20 11 0.62 (.41 42 1.3 1.6] 21 26| - 38 4.3 6.9
24 14 . 1.9 Q.20 12 3.2 a8 5.1 6.3 8.4 10.4 13.0
22 Ain Snouea: Dam 1.09 020 12 az a8 51 6.3 0.4 4| 120
23 | . 1415 1.71 023 25 31 3.8 5.0 6.2 0.3 10.2 127
24 14-16 X<l 0.24 a 2.7 3.9 45 55 1.3 24 1.3
25 12 0.39. 0.24 9 1.7 21 2.8 9.5 4.6 5.7 7.1
26 1249 0.46 028 14 1.4 1.7 2.3 2.8 39 4.7 [X:)
27 1246 2.9 0.24 ) 3.4 4,2 5.6 6.9. 9.2 11.4 14,1
28 17 3.09 0.31 [ 4.4 5.0 8.7 E 1.0 13.6 . 169
29 Nam- |, 309 0.9 52 4.1 5.0 6.7 63 110 136 168
0 147 T an 0.3 &2 5.2 54 8.5 10.5 14.0 17.4 2.5
3 18 017 0.27 27 03 0.4 0.5 0.7 0.9 11 1.4
3 ig 0.92 0.20 12 27 32 4.3 5.4 7i 6.8 0.9
| 33 Oam- A o 0.20 12 27 3.2 449 G4 74 8.8 10.9
34 19:20 114 0.25 25 22 28 .36 4.4 58 T2 BYg
85 Py - 0.30 0.20 7 0.9 1.1 1.5 1.8 2.4 EL 3.7
35 Dam -E | 0.20 0.20 7 0.9 11 1.5 1.8 2.4 a.0 a7
ar 2129 0.32 0.34 14 1.4 1.7 2.2 2.8 a7 4.6 s7
= 1992 1.48 0.27 38 3.0 a7 4.9 6.0 80 9.9 “12.3
® 1923 1.63 0.51. 46 27 8.3 4.4 55 731 9.1 113
40 Dam - M 1.95 0g- 45 2.7 4.3 44 5.5 74 8.1 11.3
41 1803 2.10 0.3 48 30 .96 4.8 6.0 a0 9.9 122
4 24 [ X} 0.27 5 03 0.9 0.4 08 o7 0.6 1.0
43 25 1.02 0.20 15 25 3.0 40) - 49 5.8 8.1 101

L 44 pam -D 1.02 0.20 15 28 3.0 4.0 4.9 56 81 10.1
45 2526 102 0.23 43 232 2.7 a6 45 58 13 a1

f 46 Dam - N1 1.92 0.23 49 22 27 a6 4.5 - 59 7.3 a1
47 2425 2.04 0.23 43 2.4 2.9 38 4.7 €3 7.8 9.7
48 2407 2.08 0.23 M4 2.4 2.9 a.8 &7 6.3 .78 9.7
ag xR 1.1 '0.20 17 2.4 2.9 3.9 4B 6.4 B.0 g9

| S0 Dam -8 1.1 0,20 17 24 2.9 3.9 4.8 &4 8.0 5.9
51 »H 1.42 022 29 2.2 2.7 as 44 58 7.2 B89
] o33 1.65 0.24 4 23 2.8 3.8 47 8.2 7.7 1
53 | 29 o 0.20 7 1.0 1.2 1.5 1.9 25 3.1 8.9
54 Dam-C .21 0.20 7 10 1.2 1.5 1.9 25 3.1 3.9

| s5 2930 0.57 023 2r 1.0 1.2 1.6 1.9 26 g2 4.0
56 Dam - N2 057 0.23 27 1.0 1.2 1,6 1.8 25 3.2 4.0
57 2533 2.42 .24 41 30 ar 49 6.1 [ 0.0 125

| &8 2633 2.47 0.24 45 29 5! 46 5.8 7.7 9.5 11,8
59 2433 4.55 0.24 45 53 6.4 8.5 10.6 14.1 17.5 2i.7
&7 2434 ) 0.25 50 5.1 6.3 8.3 10.3 189.7 17.0 21.1

| 61 % 0.10 0.96 27 03 0.3 0.4 0.6 0.7 0.8 11
- Biv. 4 {1137y 3T 0.3 57 48 89 1% 4.8 13.0 16.1 200

71 117,56 .61 ) 67 50 8.1 8.1 10.0. 138 16,5 205
82 14-17,3697 3.00 0.34 66 4.6 5.6 1.7 96 127 15.08 19.5

- Div. 5 [16-23). 2.10 0.4 56 26 9.2 4.3 5.8 70| . 87 108

72 114-23,3637 6.08 0.33 65 71 8.6 11.4 14.2 10.8 23.4 ©29.0
&3 11.29,96456 N 0.53 74 6.7 8.2 10.9 186 179 22.2 27.6
64 -89 0.53 0.23 64 0.4 0.5 0.7 ng 121 1.5 1.8
85 _31-23.38% a9l . o® 74 [A] B.& 1.4 142 1wl 288 23.0
| & | 11-23,96-40 740 | 0.91 &3 87§ 81 10,6 19.4 78 224 27.4
67 55 0.46 0.20 56 0.4 05 0.6 0.7 101 12| 15§
= 1140 1325 | o028 & 10.8 132 17.5 21.7 288 %7 243
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Tabléau 3.13 . Calcul des débits des ruissellements avec les canaux de
déviation N° 3, 4 & § (2/2)

Runolt Calcutabon by Hatonal Mathod

All. - Divarsion 8, 4 and 5 (Lower roaches)

(Fulure Land Uase Condi:omy

Ca. Sub-tasin Total Runol Dusign Cale_ Cak. Caic. CGaw. Cate. e, Cak:
Pomt Combination Area Coali. te a(.os) | Q@ Qis) Qi) Q25 asoy | apiom
(o). ki I {rmeny feu.mva) | (cumys) | teuarys) | {ou.tvs) | (cu.nve) | (owmvs) | (cu.mis)
20 11 o.62 0.74 42 23 2.9 a8 4.7 63 7.8 a6
21 14 1.09 0.2t 12 aa 4.0 5.4 687 89 11.0 13.6
| 22 Amn Snous Dam 1.69 o _12 33 40 5.4 87 89 1.0 13.8
| o3 1416 1) om 25 4.4 5.4 7.2 X} 11.9 1a.7 18.2
24 14-16 e 0% | Y 41 50 67, 8.9 1.0 19.6 169
25 12 0.3 0.53 9 3.5 5.5 7.3 9.1 12 15.0 18.6
26 1243 0.46 0.65 14 39 4.7 6.3 7.0 103 | 128 16.9
| a7 1216 229 0.42 = 5.0 73 9.8 12.3 16.1 19.9 24.7
[ T8 1217 309 0.51 52 68 8.2 11.0 12.6 1680 22.4 27.7
29 Dam- L 3.0 0.51 52 68 ez 11.0 196 180 22.4 27.7
0 1147 3.7t 0.55 50 0z 10.7 142 17.6 23.4 25.0 35.9
@ 18 017 0.66 27 0.8 1.0 1.2 1.7 2.2 2.7 3.4
32 19 0% 0.20 12 2.7 32 4.3 5.4 71 0.8 10.9
) Darn - A 0.9 0.20 12 27 a2 4.3 5.4 7.1 86 10.9
34 1520 114 03 26 27 2.3 4.4 5.4 t2 B2 1.1
a5 21 050 026 7 i2 1.4 1.9 2.4 3.1 5.9 4.8
) Dam -E 0.20 0.26 i 1.2 t.4 1.9 2.4 3.1 3.9 4.8
B 2122 0.32 0as 14 19 2.3 30 ag 50 6.2 77
@ 1909 1146 .54 26 38 4.5 6.1 1.6 104 126 15.5
0 1903 1.9 0.4 49 39 4.7 639 7.8 10.4 12.9 16.0
40 Bam - M 1.93 0.44 45 39 4.7 6.3 7.8 104 12.9 18,0
41 1028 2.10 0.45 48 44 5.4 7.2 8g 116 146 18.2
42 24 0.12 070 25 0.7 0.8 1.1 1.3 1.8 2.2 27
| 53 25 1.02 0.20 15 25 3.0 4.0 4.9 66 81 101
a4 Dam- D 1.00 6.20 8 zs 3.0 4.0 49 66 8.1 101
45 2506 1.92 0.48 43 4.0 48 6.4 7.9 106 131 16.2
45 Dam- M1 1.82 0.41 43 4.0 48 6.4 ry| 108 13.1 16.2
a7 2496 . 2.04 043 43 4.4 5.4 7.1 a9 18 14.6 18.1
a8 2427 2.08 044 45 45 55 1.3 9. 12.0 14.9 18.5
L 49 R .11 0.20 7 24 2.9 3.9 LX) 6.4 BO 9.9
50 Dam- B 1.4 0.20 17 2.4 2.9 3g 4.0 6.4 8.0 19
51 2 1.42 027 29 2.7 33 43 5.4 7.4 a8 11.0
52 3133 i85 0.9 41 28 4.6 6.1 7.5 504 12.5 165
53 29 0.2% 0.2 7 1.4 1.7 2.2 2.6 37 4.6 5.7
54 Dam-C 0.21 0.2 7 1.4 1.7 22 2.8 a7 4.6 57
55 s 057 U.60 27 25 21 4.1 5.1 87 B4 10.4
56 Daen - N2 0.57 0.60 27 2.6 9.1 41 51 67 0.4 10.4
a7 295 242 0.44 41 56 5.8 9.0 112 14.9 18.4 22.8
3 2653 2.47 0.45 45 5.4 6.6 a7 10.6 14.4 17.6 22.1 |
59 24333 4.55 0.44 45 9.7 11.8 157 195 258 22.0 ,’.7
&0 2434 5.30 049 € 101 12.2 16.3 20.2 26.9 33.3 4.3
& a6 Q.10 080 27 06 0.7 1.0 1.2 16 2.0 2.4
Div. 4 (1117 an S 055 57 a1 9.9 13.1 153 2.7 268 &3
7 11-17,56 EL 0.56 57 83 102 195 16.7 22.2 27.6 34.2
& 117,997 3.98 0.55 &5 78 9.6 12.7 15.8 20.9 25.9 w2
- Div. & (1B20) 250 0.46 ) 2.9 £7 5.9 18 10.4 12.9 160
72 11233637 5.06 0.53 66 11.3 138 10.4 228 a3 37.5 465
&3 11-23,3638 636 0.54 74 10 134 17.8 221 29.3 6.4 45.1
64 39 053 0.26 &4 05 0.6 0.8 1.0 1.9 1.6 2.0
B5 11-23,36-099 X 052 74 115 14.0 18.6 2.0 X6 319 AT D
&6 11-28,35-40 " 7,40 (LS 75} 11.4 13.9 195 20.9 w05 478 45.8
67 * 0.46 0.20 56 Y 05 0.6 0.7 1.0 12| 15
&8 1140 1385 0.50 83 19.3 295 g 7 5.5 &34.0 791
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Tableau 6.1 Caractéristiques des zones humides dans 12 zone du Grand

Tunis
Aspect Sebkhel Auana 1Sebknet Syouny 1Tums Lake
nspec! . DL S :
'
; { o : o |
Afea 18xd km; 2500 ha gyd km, 300 ha 110x5 xm; 4100 ha X :
7 . [ —
Alage | Jo50 m T T Tioso m ] 0-50 m -
. | )
Sie Desciplion  Geology- (recent aliuvialftacusiral deposits)  |Geology (a closed basin, recert alluvial and | GGeclogy {on alluvia) plain with sediment

I'Watei Chemisiry {saline) Hydrology {wate:

ilacustral deposiisk water chemisiry (saline

- [iransported by Qued Mejercah and Mihane).

bt varrable); hydrology (inflow of polluted

receivés most of capial's wasle wate! and 15

Jlevel varies with rainfall}
{0epth-llustwanansipermanance  dtes oul

water prevents it from grying in_summer):

very eutrophic {scrith lake): Satiniy higher

completely most summers leaving thick sal

Depthiiluctuation/permanence  {permanent

tharin Gull of Tunis because of waslewalals.

ciizsl; shaliow)

W wintel, diy in summer with salt crust,

salinly 35-44 gil; Hydrology (localised

{

wastewaler areas femain wgl and marshy

exthange of waler between north and south’

throughout, vary shallow, < 1.4 m)

iake via causeway , and canals lo the sea

Fioral value

Awnplex amplexicaulis, A glauca

Phyloptankton 100-400 mg/m Chla

Faunaf value

iBane shomp. copepods, folilers and -

Very impariam fof birds; The marshy areas

Crustaceans In saknes; fish: gel. muiet, Joup,

jnematodes. Imporant ot migraling and

are major wader sl0pover sites duting

daurade, shrimp Imponant dor wintering

'{wlnlering waterfawl; 1987: 11,557 Analids,

migration. Interchanga o} birds with Sebnkel

birds; Ramungoes (5000). dikks 120000),

{2458 flarungoes, 3800 litle stnl, 20

Atiana and Tunis Lake, Flamingoes and waderswaders (10,000) Fulica_atra (20.000):

igrebes and many thousands of waders;

n large ros. (up to 25,000). Sewage outlet

iBfeeding colomies of Littie Egret

iTotalling wio 12,000 birds. Flamingoss

from the Bardo and Melassine area aftract

:

have nested on the faké and the crane {Grus

dabbling ducks and waders. The Sebkhet is

grus) used the lake as a roosting place; row

particufarly important tor birds with the

due to distuthances thete have been no crang

reclamation of Tunis nerth lake. Flaminge

ltor last hve years; Inteichange of bitds with

nos. are dictated by availabiiny of water.

1Tunis lake and Sebkhet Sijoumi; sumber of

Breedng birds’ are very rare as people cross

tbreeding birds 15 very small bacause. ol

the water easily and this disturbs the bird

thuman actvilies around the Sebkhet

_{population.

Conservanon

'
]
i

i
]

Legal siatus (unprolecled bt hunting is

Legal status {unprotectad B4 tamting is

‘jLegal status (unprotected but hunting is

Measures iprenibiied): anragemen plan {a0ne): profébited; managemert pian {rone); Shoutd prohibited), managemen plan (none);
!Should be declared a Ramsar protecied site  jbe declared a Ramsar protecled sile because [Should be declared a Ramsa protecied site
ibecause of bird nos. and species, and ils of bird nos. and spscies, and 1S relationship |because ¢f bird nos. and specres, and its
-telatensiup with Tunis jake and Sebket with Tunis lake and Sebker Ariana. refationship with Sebkbel Sijoum: and Sebke!

i - :Sijoum: - . Ariana.

Hydistegical itised 10 be almost tminled, bin presence of a linllow ol wastewales hom Tumis atyracls Lake is never diy. Polivied waters ol Sowh i

vatues spurihcation plant has resulted in sporadic 'jgery rich bird popetations.

‘discharge ol waler. The plant's setiling ponds:

fake alract very large no. of birgs.

(are & great source of trd diversny.

Socro-ggonomig

iThe Seb!ihei could form part of-a welland

Enormous polential for the developmenl of

‘1Enormous. potential for the development of ]

valhes

<edugaponal center for Tunis school children;

educational facilties and a wisior cented fos

educatonal taciliies and a visitor cantes fos

.gfeal poteprat due to proximity 1o Tunis;

Turss,

Tunis.

‘Seientifiic work: sutveys 0! wintering

waterfowl have been camned ow since 50s.

L
Land Tenure

State OW"EI'Si'I—lD- -

iS1ate ownership

State ownership

Lasd Use

'an site salt pans {1 x 1.5 km}. water

H—

’_lOn site {rubbish up;ﬁ(ug. comsliucted stalian

Signiticard wdustrial and domeste

ipurilication plant. nubbish tpping: in

tlor composting on-east shore and car:

ccalchmegnt {urbanization. qqartying. 1

wastewater discharge into South fake; Nrth

wiecking on the’ south shore. Also used lor

take cleaned up and land reclaumed for

_ . ndustry, agitcullure, roads, forests)

Jdnswsal of uiban wastewater from Tunis. in_-jurbanizalion; cleaner Monh lake is atiracting |
icatchment {urbanizalion on north shoie, Ireellrewer birds.

plamations on eastern shore and olive groves

Jto_the west.

Disturbances

Encsoachment lor yrpan sevelopmenl and

~

!Polision and rsbbish tipping, urban

and Thieats -

References

cincieased pressures Wom founsm develop,

|

numans.

N

'SCOIIHQSO). fHen Abdelkader : (1885),

{Scon(1980), Ben Abdelkade; {1985).

Gaultier {1967

Gaufuer (1987}, Monval & P|roi__(_1'989]

Gaultier{1987), Monval & Puot {1959)

Source” Frgnts o

{ the Birds, Tuns (1993}
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Tableau 6.4  Mesures de mitigation environnementale pour les impacts
négatifs possibles durant les travaux de construction des
ouvrages de protection .

Possible negative impacts during

[Mitigation measures

construction works

|Distuption of transportation and

| Appropriate diversion, supervision and

possible occurence of accidents

security arrangements for traffic control at

- iconstruction site with adequate signs and

manpower.

v

Air pollution due to construction works

Appropriate mitigation measures like

and transportation of construction materials.

regular sprinkling of water at construction

Isite,

Noise pollution

Avoid working at night in or near densely

populated areas. Determine work shifts to

cause minimum noise pollution.

Conservation of river bank soil

Use appropriate construction methods to

iminimize soil erosion and create suitable

tlandscaping.

Public health hazard

|Construct clean and adequate temporary

tquarters for labor force employed for

iconstruction works with adequate sanitation

ifacilities.
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Tableau 7.1  .Zones inondables et durées 3 Oued Ennkhilet

Zone-A (Refer to Fig.10:1)

Retum Present Land Use Condition Future Land Use Condition (2020)
Period Flood Area (ha) _ Dhiration Flood Area (ha) Duration
(year) | Urban | Agricul| Open | Total | (hours) | Urban | Agricul.{ Open | Total | (hours)
1.05 5 7 1 13 2 24 0 i 24 3
2. 9 13 1 23 3 36 0 0 36 5
5 i4 20 2 36 4 47 0 0 47 8
10 18 26 2 46 5 58 0 1 59 10
25 28 39 4 i & 81 0 1 82 15
50 37 52 5 94 10 - 105 0 1 106 20
100 46 65 6 117 12 116 0 1 117 24
Zone-B (Refer to Fig;iO.l) _
Return Présent Land Use Condition Future Land Use Condition (2020)
Period Flood Area (ha) Duration Flood Area (ha) Duration
{year} | Urban | Agricul.j Open Total | (hours) | Urban | Agricul.[ Open Total | (hours)
1.05 9 13 27 49 4 33 8 20 61 7
2 14 20 | 40 74 6 | 45 11 28 84 1
s | 18 26 53 97 9 58 14 | 36 108 14
10 23 33 66 122 11 71 i8 45 134 18
25 29 . 43 86 158 15 91 22 57 170 25
50 36 53 105 194 20 1160 27 69 206 30
100 45 | 66 131 242 24 129 32 81 242 35
Zone-C&D (Refer to Fig, 10.1) _
Return Present Land Use Condition Funire Land Use Condition (2620)
Peried Flood Area {(ha) Duration Flood Area (ha) Duration
{year} | Urban | Agricul.{ Open Total (hours) | Urban { Agricul.| Open Total | (hours)
1.05 17 3 20 40 ) 34 0 16 50 77
2 25 5 30 60 .6 47 0 22 69 13
5 33 6 40 79 0 61 0 28 89 14
10 41 8 49 98 |- 11 74 0 34 108 18
25 54 10 64 128 15 94 0 44 138 25
50 66 13 79 158 20 114 0 53 167 30
100 82 16 98 196 24 1 134 0 62 196 35
Zone-E&F (Refer to Fig.10.1)
Retumn Present Land Use Condition Future Land Use Condition (2020)
Period | . Flood Area tha) Duration Flood Area (ha) Duration
(vear) | Urban | Agncul.| Open Total | (hours) | Urban | Agricul.! Open Total | (hours)
.05 5 22 12 39 4 13 4 3] 48 7
2 8 32 18 58 6 19 5 a4 68 11
5 10 43 24 77 9 24 6 57 87 | 14
10 13 ‘54 30 97 11 29 8 69 106 | 18
25 16 70 39 125 15 37 10 88 | 135 25 -
50 20 86 48 | 154 20 45 12 107 164 10
100 25 107 60 192 24 53 14 125 192 35 ]
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Tableau 8.3  Distribution des débits des crues dans les variantes avec canaux
de déviation :

Siretch Distributed Flood Discharge (m3/s)

No. AlLDiv.0 Alt Div.3 Alt. Div.d Al Div.5 Al Div.2&3  Alt Div3&4 Al Div.3&d Al Div.34&s
E-1 40 40 40 40 40 40 40 40
E-2 - 40 35 24 22 35 24 22 22
E-3 35 26 16 10 26 16 10 10
E-4 30 2 9 1.4 22 9 1.4 1.4
E-5 30 22 9 28 2 9 22 9
E-6 24 16 1.8 24 16 1.8 16 1.8
E-7 24 16 24 24 16 16 16 16
E-8 20 3.5 20 20 35 35 35 35
E£-9,DfS 20 20 20 20 16 20 20 - 20
E-9,U/S 20 20 20 20 16 20 20 20
E-10 14 14 14 i4 14 i4 14 14
E-11 7 7 7 7 7 7 7 7
. CI-1 6 6 26 30 6 18 24 24
C1-2 4 4 26 30 4 18 24 24
C1-3 2.4 2.4 26 24 2.4 18 24 18
Cl-4 1.2 12 1.2 1.2 12 1.2 12 1.2
G2-1,D/S 8 -8 8 g g g 8 g
G2-1,M/S 3 3 8 2 8 8 8 8
G2-1,U/8 R 8 8 8 8 8 8 8
G222 6 6 6 6 6 6 6 6
GI-1,DJS 12 212 12 12 12 12 12
GI1-1,uiS - 12 12 12 12 12 12 12 12
Gl-2 6 6 6 6 6 6 6 6
Gi' 10 10 10 10 10 10 10 10
C3-1 9 9 g 9 9 9 9 9
C3-2 5 5 5 5 6 5 5 5
C-4 10 10 10 10 10 10 10 10
. R2-1 12 12 12 12 12 12 12 12
- R2:2,D/S 8 8 8 8 8 8 8 8
R2-2,UI8 8 8 8 8 8 8 8 8
Div. 2,D/S 0 0 0 0 6 0 0 0
Div, 2,M/S 0 0 0 0 6 0 0 0
Div. 2,U/S 0 0 0 0 6 0 0 0

Div. 3,D/8 22 28 22 27 28 23 29 28
Div.3US 4 20 4 4 16 20 20 20

Div.4 0 0 26 0 0 18 0 It
Dwv.5DIS O 0 0 30 0 0 24 9
Div. 5,U/S 0 0 0 30 0 0 24 9
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Tableau 8.4  Distribution des débits des crues dans les variantes avec bassins
d'écrétement

Stretel/ : Distributed Flood Discharge (m3/s)
Facility Al U-l Al U2 Al. U3 Al.D1 Alt.D-2 Al D-3 All. D4 Alt. D5 Alt. D6

E- - - - 28 30 30 35 40 40
E2 - - - 22 24 22 18 24 22
g3 - - - 14 16 10 g9 14 10
E4 . - 12 b4 1.8 8 1.4
E-S . - - 12 12 1.8 8 8
E6 - - - 6 6 18 18 1.8
BT ; - - 6 6 16 16 16
E8 - - - 35 3.5 3.5 '35 3.5
E-9,1/8 3 3 . - ) )
E-9,U/S 3 3
E-10 1.2 1.4
E-11 7 7

bt

Cl-1 - - 6 14 16 Te 22
€12 - - - 4 14 16 16 20
cl-3 . - - - .24 24 2.4 16 6. 16
Cl-4 - - - 1.2 1.2 1.2 1.2 1.2 1.2
.G2-1,D/S - - - -7 7
G2-1.M/8 - - - 7
G2-1,U58 - - - 7 '

G2-2 - - - 2.8 28 28 2.8 2.8 2.8
Gl-1,D/S . - - 12 1z 7 12 12 1z
GL-1us - - - 12 12 12 12 12 i2
Gl-2 - - - 6 . 6 & 6 6
Gl - - - 10 10 i0 10 10 10
C3-1 05 04 0.5 - - - - - -
C3-2 8 . 6 8 - - - - - i
-4 2.6 2.6 2.6 - - -
R2-1 .- - - 12 12 12 :

R2-2,D/8 - - - 8 8 - 8 8 3 8

R2-2,U/8 - - - 8 8 8 '

E S = I ] IE_:O\C\OOOD

7 7 7
1 7 7
7 1 7

Ain Snoussi - - - Exist Exist = Exist  Exist Exist Exist
Rgg - - - Required Required Required Required Required Required
R.B- - - - - - - - - -
R.B-C - - - - - - - - -
R.B-D - - - - - - - - -
R.B-E - - - - - - - - -
R.B-F - - -
R.B-G Required Required Required - - - . - -
R.B-H - - - : :
R.B-1 Required Required - - ' - - - - -
R.B-J Required Required - - - - - - -
R.B-K - - - - - - - - -
R.B-L - - - Required Required Required - - -
R.B-M - - - Recuired - - Required - -
R.B-Nt - - - -

R.B-N2 - - - . - - - - -
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Tableau 8.5  Coiits de construction de la variante avec canaux de déviation

Stretch _ Construction Cost (DT 1,000) .

No. Al DivD All Div.3 AlL Div.d AL DivS Al Div.2&3  Alt Divi3&4 Al Div.3&5  AlL Div.3,4&5
E-1 786 786 786 786 786 786 786 786
E-2 619 563 439 415 563 439 415 415
E-3 : 178 127 92 67 127 92 67 67
E-4 1,054 867 480 0 867 480 ] 0
E-5 ' 70 58 32 65 58 32 58 - 32
E-6 710 537 0 710 537 0 537 0
E-7 © 40 30 40 40 30 30 30 30
E-8 1,555 - G , 1,555 1,555 0 0 0 0
E-9,D/S 613 613 613 613 559 613 613 613
E-9,U/S 700 709 709 709 634 709 709 709
E-10 129 129 129 129 129 129 129 129
- E-l1 403 . 403 403 403 a3 - 403 403 403
Ci-l 176 176 250 266 176 219 243 743
C1-2 159 159 222 235 159 196 215 215
C13 192 192 339 192 192 294 192 294
Ccl4 0 0 0 0 0 0 0 0
© . G2-1,D/s 188 188 188 188 138 133 188 188
G2-1,M/8 220 220 220 20 220 220 220 220
G2-1,U/8 3 3 3 3 3 3 3 3
G2-2 o104 104 104 104 104 104 104 104
Gi-1,D/S 389 389 3§90 389 380 389 389 385
G1-LUS 107 107 107 107 107 107 107 107
G122 182 182 182 182 182 182 182 182
GY' U130 1360 130 130 130 130 130 130
C3-1 . 0} 0 0 0 0 0 ) 0
c32 0 0 0 0 0 0 0 Q
c4 437 437 437 437 437 437 437 437
RZ-1 113 113 113 113 113 113 113 113
R2-2,D/8 264 264 264 264 264 264 . 264 264
R2-2,Uf8 132 132 132 132 132 132 132 132
Div. 2,D/S 0 0 . -0 140 0 0 0
Div. 2,M/S 0 0 0 0 154 0 0 0
Div. 2,U/S 0 0 R 0 3 0 Q0 _ 0
Div.3,D/8 ] 187 0 0 187 i87 187 187
Div. 3,U/S 0 483 0 0 373 483 483 483
Div. 4 0 i 586 ] 0 498 0 498
Div. 5.D/8 0 0 ] 203 0o ] 187 146
Div. 5,U/8 0 0 0 394 0 0 353 244
Improve.Cost 9,659 7,615 8356 8,450 7,486 6,689 6,663 6,203
Diversion Cost. 0 . 671 586 597 885 1,168 1,210 1558
Total Cost 9659 8286 8,942 9,047 8,371 7,857 7.873 7,761 .

Note: "Improve. Cost"=River ‘Impmvemeni Cost, "Diversion Cost"=Construction Cost of Diversion Channel
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Tablcau 8.6  Coits de construction de la variante avec bassing d'écrétement

Stretehf ) Construction Cost (DT E,OOO)

Facility AL UT AL U7 TAL U3  AlLDI. AICD2 AILD-3 Al D4 AR DS AwnDe6
E-1 - - Co- 633 659 659 T3 786 786
E-2 - . - 415 439 415 359 439 415
3 . - - 79 92 67 G4 79 67
E-<4 - - - 0 558 0 0 ] 0
E-5 - - 0 .37 37 0 0 0
E-6 - - - 0 0 -9 0 0 0
E-7 - - 0 0 0 30 30 30
E-8 - . - 0 0 0 0 0 ]
E9.D/5 0 0 448 - - . - - -
E-9.U/S 0 0 608 . - - . - -
E-10 0 ] 122 - - - -
E-11 403 403 403 - - - - . -
cr-1 -7 - - . 176 176 703 TN 3y
c1o - - - 159 159 182 189 189 . 20
Ci-3 - - - Co1s2 192 192 282 282 282
Ci4 - - - .0 0 0 0 0 ]
GZ-L.D/S - - - 180 1RO 180 180 TR0 1807
G2-1,M/8 - - - - 211 211 211 211 211 211
G2-1,U/8 - - - 3 3 3 3 3 3
G2-2 - - - 27 87 87 : 87 87 87
GI1-1,078 - T 389 389 389 385 i 380
G1-1,U/8 - - - i 107 107 107 107 107
G1-2 - - - 182 182 182 182 182 182
Gl - - - 130 130 130 130 130 130
€31 0 0 0 : T z e n
C3-2 0 0 o - - . - :
T4 o 0 0 - o - . N .
R2-1 - S n 113 TT113 3 113 13T I
R2-2.DIS - - - 264 264 264 264 264 264
R2-2, 18 - - - 32 132 132 132 132 132
Div. 2.D/8 .- 140 - - - - - -
Div. 2,M/S - 154 - - - - - - -
Div. 2.U/8 . 31 - - - - . . .
v abs T 0T & 173 - - - - - T
Div. 3,U/8 44 120 321 - - - - - -
Div. 4 - e - - - . 471 AT 71
Div 51978 : - - - - 135 - - 143~
Div. 5.U/8 - - - - - 266 - - 237
Ain Snoussi - - - Exist Exist Exist “Exist - Exist Exist
R.B-A - - - &6 66 66 66 66 66
RB-B . - - S - - . _ . }
R.B-C Co- - - - - ; - - N
R.B-D - - . - - - - - -
R.B-E - - - - . - . B )
R.B-F - - - .- - - . - .
RB-G 355 - 355 - 355 - - - . . ;
R.B-H - - - - - . N ; }
R.B-I ' 971 855 . - . ; ) } )
R.B-J 522 212 - - - - - , .
RB-K . - ; . . i, . . . _
R8-L ; - - 851 851 &51 - -
R.B-M - - - 253 - - 437 -
R.B-N1 . - - - - - - .

TREB-N2 - - - - - - - -

Improve. Cost 403 403 1,581 3451 4,108 3552 . 3,655 3813 3814

Diversion Cosl 44 09 446 0 o 7 Tam T &1 AN 351

RBCosi 1848 1431 355 1165 - 907 917 503 66 66

“Tolal Cast 2354 3333 2382 4,631 5,025 4,890 4,628 4,350 4730

Note : "Improve. Cost” = River improvement Cost,” "Diversion Cosl” = Construction Cost of Diversion Channel,
"R.B Cost" = Construction Cosl of Relarding Basin
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Tableau 10.1 Zone industrielle de la Charguia/_Ariana: emploi par secteur,

1990 '

Subsector Units . Employees Employees per Unit
Agriculture/Food 148 2,687 - 18.16
Building Materials : : _ _
/Construction 32 690 . 21.56
Mechanical/Electrical 75 2,820 37.60
Chemicals/Plastics 22 ' 343 15.59
Textiles/Leather 2090 10,558 50.52
Others : 84 1,811 - 21.56

TOTAL: ' 570 18,909 33.17

Tableau 10.2 Commune de I'Ariana: Production et prod'uctivité agricole

estimée

Crop : Area Cultivated (ha) Production (ton) Productivity {ton/ha)
Winter Crops 3,000 - 27,050 9.02
Summer Crops . . o : .
(Vegetables) 6,500 123,300 - 18.97
Irigated Cereals o . _
(Haboub) - 2,800 8,900 3.18
Animal Feedstuff 2,500 11,250 4.50

- Cotton 80 160 2.0
Root Crops 100 . 3,500 35.0

Source : Note Relating to the flood Prone Areas ofSoukra-Chotrana, Ministry of Interior, -
District of Tunis

Tableau 10.3 Différence des coiits opérationnels des véhicules dans les cas
- avec ou sans inondations
(DT per 1,000 vehicle/km)

Vehicle Type Non-flooded Case = Flooded Case  Difference

Private Car/Taxi 114.51 143.3 28.79
Bus ! 459.57 511.17 51.60
Light/Medium Goods . 24759 333.70 86.11
Heavy,goods ' 663.81 900.54 236.73
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Tableau 104 Zone Z: Superficie estimé et dégits pour les bétiments

Present Land Use Future Land Use
Category H/holds  Areas Damages H/holds Areas Damages
. {No) (m2) DIl ,000) (No) (m2) DT(1,000)
Popular 810 48,600  729.0 2,400 144,000  2,160.0
Medium 184 18,400 460.0 544 544,000 13,600.0
High 8 12000 4515 256 38400 13440
TOTAL: 1,641.0 ' 17.104.0

Tableau 10.5 Oued Ennkhilet - Estimation du nombre journalier des
passagers sur la GP-8

Category Vehicles Occup. Rate Total Pagsengers
Passenger and taxis 43,100 3.8 163,780
Buses _ 1,700 45 76,500
Light vehicles 20,300 2.0 40,600
Heavy vehicles 18,600 2.0 37,200
2 wheels 800 1.5 1,200
TOTAL: ' 84,500 319,280
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Tableau 11.1 Résumé du coiit du projet, Ennkhilet 1&re étape

(US$1.0 = DT1.0)
Cost Items F.C LC . Total
(1,000 US$) (1,000 DT) (L.OCO DT

1. Direct construction cost <1 - 3,646 2,856 6,502

2. - Land acquisition and 0 3738 3,738
compensation costs

3. Government's administration 0 325 325
expenses <2 :

4.  Engineering services expenses <3 | 780 195 975
Sub-total 4,426 7,114 11,540

5. Price contingency <4 356 1,356 EEIS

6. Physical contingency <5 600 1,241 1,841
Total . 5,382 9,711 15,093

Notes <1l : including TVA
' <2 : 5% of direct construction cost
<3 : 15 % of direct construction cost for detailed design and const.
supervision including price and physical contingencies,
80 % of F.C ' '
<4 : 23%FCand62%L.Cpa.
<5 : 15 % of total 1+2+3+5
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Table 11.2 Résumé du coiit du projet, Ennkhilct 2&me étape

(US$1.0 = DT1.0)
Cost Items - F.C L.C Total
(1,000 US$) (1,000 DT) (1,000 DTY

1. Direct construction cost <1 4,140 3,327 7.467

Land acquisition and _ 0 0 0
compensation costs '

IS

3. Government's administration 0 373 373
expenses <2

4. Engineering services expenses <3 896 ' 224 L1120

Total 5,036 3.924 8,060

Notes <1 .: including TVA _
<2 : 5 % of direct construction cost _
<3 : 15 % of direct construction cost for detailed design and const.
supervision excluding price and physical contingencies,
due to unknown factor, 80 % of F.C
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Tableau 13.1  Cofit Bénéfice pour le projet de protection contre les
inondations de Oued Ennkhilet

EIRR - 24.6% _ - (Umt: 1,000 DT)

No. Year Cost Benefit Net

Construction O&M Total Benefit

1 1994 19 0 19 0 -19
2 1995 4,666 : 0 4,666 0 -4.666
3 1996 1,673 23 1,696 663 -1,033
4 1997 3,732 82 3,814 1,327 2,487
5 1998 2,385 117 2,502 1,990 -512
6 1999 117 117 2,653 2,536
7 2000 117 117 2,894 2,777
8 2001 117 117 3,136 3,019
9 2002 117 117 3,377 3,260
10 2003 117 117 3,618 3,501
11 2004 . 117 117 3,860 3,743
12 2005 117 117 4,101 3,984
13 2006 117 117 4,342 4,225
14 2007 117 117 4,584 4,467
15 2008 . 117 117 4,825 4,708
16 2009 117 117 5,066 4,949
17 2010 117 117 5,307 5,190
18 2011 . 117 117 5,549 5,432
19 2012 117 117 5,790 5,673
20 .2013 117 117 6,031 5,914
21 2014 117 117 6,273 6,156
22 2015 117 117 6,514 6,397
23 2016 117 117 6,755 6,638
24 2017 117 117 6,997 6,880
25 2018 117 117 7,238 7,121
26 2019 117 117 7479 7,362
27. 2020 117 117 7,720 7,603
- 28 2021 117 117 7,720 7,603
29 2022 ' 117 117 7,720 7,603
30 2023 117 117 7,720 7,603
31 2024 . 117 117 7,720 7,603
32 2025 - 117 117 7,720 7,603
33 2026 117 117 7.720 7,603
34 2027 117 117 7,720 7,603
35 2028 ' 117 117 7,720 7,603
50 2043 : 117 117 7,720 - 7,603
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