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: Annual Report 2005 (Almanach 2005), INM

(1961-1990) (2005)
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1) podzol 2) vertisoils  3)
red Mediterranean soils  4) - calcic-magnesic
soils  5) brown and isohumic soils  6)
saline and hydromorphic soils  7) poorly evolved soils
/
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0.2% 2029
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87,500

10,392 km? 65.6% 1,489 km’ (
9.4%)
9.7%
2005
1,627 465
51% 34%
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200

@ Typical Monthly Variation in Northern Area (El Feija
SM St) Il

O Typical Monthly Variation along the Mejerda
(Ghardimaou DRE St.)

B Typical Monthly Variation in Southern Area (Siliana
Agricole St.)

Average Monthly Rainfall (mm/month)

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug
JICA 1950/51 2005/06
11 9 6
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411 1968/69 2005/06 9 8
2 3 5
80 90 2
1987-88-89 1993-94-95
1968/69 2005/06
,,,,,,,,,,,,,,,,,,,,, 2 A N S
mm/ mm/ mm/
1 1993/1994 316 1993 9 - 675 1992 9 1092
1995 8 1995 8
2 1987/1988 347 1987 9 - 700 1987 9 1113
1989 8 1990 8
3 2001/2002 350 1992 9 734 1999 9 1228
-1994 8 2002 8
4 1988/1989 353 1988 9 766 1991 9 1303
-1990 8 1994 8
5 1994/1995 359 2000 9 815 1976 9 1319
-2002 8 1979 8
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. 412 2006
1997/1998 2000
1997/1998
EAU2000 2 3
442
441  1946/47 1996/97 2 3
1987-88-89 1993-94-95
56 EAU2000
0.2 (F=0.2) F 02 1960/61 1973/74 1991/92
1960/61
2 3 4.4.1
2 3 2
1960/61 2 2,088 m®
8.7 1 2
17 18 ( X 8.7 )
(N N
(M m?) 1 %) 1
_____ 1 |93 9 -95 8 1219 0038 260 | 52
87 9 -89 8 1582 | 0.0769 130 26
3 91 9 -93 8 2052 | 0.1154 8.7 17-18
1960/61 X 2 2088 | 0.115 8.7 17-18
*1 2
4-14 2009 1



5.1.
5.1.1
(1)
(2)
3
©)
4)
Eau 2000 GEORE
5-1 2009 1



Eau2000 SDP
1993
2 50% 0% 3

1980 GTZ GEORE

Eau2000 Eau XXI

()

27

512

)
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i) 5.1.1

ii) 5.1.2
2
(3)
576 m®/
59%
m3

511

5.11

80

2009



Design Flood Storage

Additional flood control storage

Spillway

T

This boundary is not well

defined
Active Storage
Water Supply Storage
Dead Storage for
Sediment
27 51.2
5.1.3
1)

( 10° m®)

2010 S (@) N D J F M A M J J A Total
51.2 | 27.2 | 159 0.9 0.4 7.7 | 36.2 | 67.3 | 123. | 88.0 | 101. | 96.2 616.1
28.3 | 28.0 | 255 | 23.0 | 224 | 18.0 | 221 | 224 | 255 | 274 | 342 | 34.2 311.1
0.0 0.0 6.0 6.0 6.0 6.0 6.0 0.0 0.0 0.0 0.0 0.0 30.0
795 | 55.2 | 474 | 299 | 288 | 31.8 | 64.3 | 89.7 | 149. | 115. | 135. | 130. 957.1

2020 S (@] N D J F M A M J J A Total
54.4 | 29.4 | 17.1 0.8 0.4 83| 39.8 | 742 | 135. | 93.8 | 107. | 100. 661.4
372 | 368 | 336 | 30.3 | 295 | 23.7 | 29.1 | 295 | 336 | 36.0 | 450 | 45.0 409.3
0.0 0.0 6.0 6.0 6.0 6.0 6.0 0.0 0.0 0.0 0.0 0.0 30.0
916 | 66.2 | 56.6 | 37.1 | 35.8 | 38.1 | 74.8 | 103. | 168. | 129. | 152. | 145. 1100.7

2030 S (@] N D J F M A M J J A Total
51.1 | 276 | 16.0 0.8 0.6 93| 39.7 | 721 | 129. | 92.2 | 106. | 96.9 641.6
46.2 | 45.7 | 416 | 375 | 365 | 294 | 36.0 | 365 | 416 | 446 | 558 | 55.8 507.4
0.0 0.0 6.0 6.0 6.0 6.0 6.0 0.0 0.0 0.0 0.0 0.0 30.0
973 | 73.3 | 63.7 | 443 | 431 | 44.7 | 81.7 | 108. | 170. | 136. | 162. | 152. 1179.0

JICA
2010 957 m®/ 1% 2030
1,179 m?/
2010
5-4 2009 1



32% 2030 43%

2

513

1.0g/1
1.59/1

514

1)

Si=Sit+ I +Trip— Trow— Ri—= Wi— Li— E;-DS;

@ Inflows

Reserwir

Transfers é ﬂ % Losses

Outflows
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DS; i

2

Smax Si Smax

Si = Smax

Spi = Smax — Si

Ri=R; +Spi

Si = Snin

Di = (Smin - Si )

12 4

Si 100

20%

5-6 2009



®3)

5
m3 *%
1. 1 1960 1,044 55% Dry
2: 2 2,088 55% Dry
3 2 1987-88 1,582 41% Very dry
4: 3 3,132 55% Dry
5 3 1992-94 22,04.5 38% Very dry
* 27 el 1946-1997=1912 m3/year
JICA
70 dry
50 very dry
1946 1997
1,912 m°
1960 5 1 (T=0.2) 1960
Eau2000
1987-88 1992-94
100%
2 3
2
3
1. 1 1960 1/5
2: 2 1/9*
3 3 1/11**
:*2 **3
JICA
2 20%
5-7 2009 1




( m¥ x>
2010 2020 2030
1 year 1 0 0 0
2 year 1 0 0 0
20% 2 6.0 19.1 68.6
2year | Ty 0o 0 0
2 6.7 21.1 75.2
3year | 1 0 0 0
2 6.7 11.4 62.4
3 84.5 267.1 377.8
** 27
JICA
2
2
3
7
5.3 7
m3)**
2010 2020 2030
1 year 321 299 215
2 year 20% 169 104 69
2 year 168 99 33
3 year 78 <10 <10
*x 7 JICA
5-8 2009 1



5.2

5.2.1
1)
1973 5 2003 1 2
2)
(a)
2006 12 2007 3
Eco Ressources Inc.
300 4 |
1| il v
. Number of Respondents
N f
ame of City Code Governorate Total Farmers | Residents Shops Industries
1 [Nebeur NB Le Kef 15 4 11 0 0
2 |Jendouba JN Jendouba 40 19 16 4 1
3 |Bou Salem BS Jendouba 40 10 20 8 2
4 |Sidi Ismail Sl Beja 10 10 0 0 0
5 |Zone Amont SS ZA Beja 5 5 0 0 0
6 |Testour TS Beja 20 20 0 0 0
7 [Slouguia SL Beja 30 30 0 0 0
8 [Mejez El Bah MB Beja 40 7 20 7 6
9 [Mouatisse- El Herri EH Beja 20 20 0 0 0
10 |Tebourba TB Manouba 20 9 8 2 1
11 |Jedeida JD Manouba 20 10 9 1 0
12 |El Battane EB Manouba 20 15 5 0 0
13 |Chaouat - Sidi Thabet CS Manouba - Ariana 20 20 0 0 0
Total 300 179 89 22 10
JICA

5-9 2009 1



(b)

1973 2000
2003
1973 2003
Farmers Residents
Answers as most severe flood Answers as most severe flood
No.| Code 1973 2000 2003 Total No. | Code 1973 2000 2003 Total
1 NB 0 1 3 4 1 NB 0 0 11 11
2 IN 9 9 1 19 2 JN 8 7 1 16
3 BS 3 0 7 10 3 BS 2 0 18 20
4 Sl 0 0 10 10 4 SI - - - 0
5 ZA 0 0 5 5 5 ZA - - - 0
6 TS 4 0 16 20 6 TS - - - 0
7 SL 21 0 9 30 7 SL - - - 0
8 MB 3 0 4 7 8 MB 7 0 i3 20
9 EH 3 0 17 20 9 EH - - - 0
10 B 5 0 4 9 10 B 3 0 5 8
11 JD 6 0 4 10 11 JD 1 0 8 9
12 EB 10 0 5 15 12 EB 1 0 4 5
13| CS 6 0 14 20 13| CS - - - 0
Total 70 10 99 179 Total 22 7 60 89
39% 6% 55% 100% 25% 8% 67% 100%
Shops Industries
Answers as most severe flood Answers as most severe flood
No.| Code 1973 2000 2003 Total No. | Code 1973 2000 2003 Total
2 JN 0 2 2 4 2 JN 0 1 0 1
3 BS 0 0 8 8 3 BS 0 0 2 2
8 | MB 0 0 7 7 8 MB 0 0 6 6
10 B 0 0 2 2 10 B 0 0 1 1
11 JD 0 0 1 1 Total 0 1 9 10
Total 0 2 20 22
JICA
(©
70%

70% 90%

80% 90%

JICA

5-10

2009

1



522

1950 1990
5.3
5.3.1
8
6
14
+
(km?)
(m) (Mm?) (m) (M)
(Mm®)
* 18,191 115.00 674.0 119.50 959.5 285.5
2 10,100 29500 | 195.0 30400 | 3340 | 1390
* 390 221.00 1175 226.00 164.0 46.5
* 10,309 260.00 44.4 269.00 1475 103.1
* 1,040 388.50 70.0 395.50 125.1 55.1
1,420 361.00 44 .4 369.00 125.0 80.6
* 101 29200 | 819 29440 | 926 | 107
* 103 435.10 57.2 440.00 73.4 16.2
1,850 546.00 21.0 552.00 48.5 27.6
72 230.00 26.4 234.00 46.0 19.6
303 207.00 | 340 21360 | 370 | 30 |
217 49.00 70 |  st00| 140 | 70
* 127 517.00 7.2 521.20 8.4 1.2
bl 232 285.00 4.0 288.00 6.0 2.0
. % .
729 m® 91.4 %

5-11 2009 1



53.2

286

)

volume [Mm?|

300

n
(=]
o

flood control volume [Mm?]
]
o

0

3 Flood control volume
B Operation volume

B Dead storage

Sidi Salem
Mellegue 2
Bou Heurtma
Mellegue

960

Siliana

Tessa

Kasseb
Ben Metir
Sarrath
Beja
Khalled

hafrou
akhmes
Rmil

-~
-

JICA

Sidi Salem '\

e

-
/

| Melleque 2

m_Mellegue

B Tessa

/
e

1
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( u Siliana

n
I Sarrath /
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10000
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15000 20C
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4
3 2
2030 7
91% 95%
2
2003
13% 2003 12
18% 2003 1
2 3
2003 1
55
2003 12
98.6 mé = 96 %
5.4
5.4.1
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1981
2003
750 m*/s 1973
3,500 m*/s

1996 2003

Matisse 7

54.2
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5.5

5.5.1
10 1 2002
2011
()
(b)
5.5.2
”Le Transport Solide des Oueds en Tunisie, Apr 2001”
7
7
55.1
7 55.1
(km?) (mm/yr)
1 18,101 0.2
2 10,309 0.2
3 390 0.2
5 103 0.8
6 101 1.0
7 127 0.2
8 1,040 0.4
JICA
5.5.3

5-15 2009 1



)
GIS 5

(b) 3
17° 14.0°
17°

14.0°

()

95

1.7° 14.0°

@00 =< ©=<17 H17 <©=<29 029 <©=<57

057 <©=<85 W85 <©=<140 140 <©
Rate (¥)
o 10% 20% 304 40% 50% 604 70% 80% 90%  100%

Sub-catchment

16 Bou Heurtma
17 Ben Metir
18 Kasseb

47 Lakhmes

48 Siliana

Figure-4-7 Rate of Ground Serface Slopes in 5 Sub-catchments

—&— 16 Bou Heurtma
—>¢— 47 Lakhmes

—l— 17 Ben Metir
—X—48 Siliana

18 Kasseb

N ®
[SIR=]

a
=]

Cumulative Rate (%)
{2
o

00 =<©O 17 <©=<29 <O =57 <O=<85 <O=< 140 <O
=17 29 57 85 14.0
Slope ©(deg)
Figure -4-8 Cumulative Rate of Ground Serface Slopes

€00 =<©O =<17 W140 <O

mm/yr)
[T
[N

510

Denudation R
o o o
2 o ®

S o
o N

0.0 10.0 200 30.0 40.0 50.0
Rate of Ground Serface Slope (%)

Figure -4-9 Relationship between Rate of Ground Serface Slopes and Denudation

DForest OUrbanized

W Agricultural Land O Unplanted
e

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

16 Bou Heurtma
17 Ben Metir
18 Kasseh

47 Lakhmes

48 Siliana

Figure-4-10 Rates of Land Use in 5 Sub-catchments

Sub-catchment

JICA

5-16

2009 1




(a) _
atha) OForest W Agriculture
16 Bou Heurtma (A)
16 Bou Heurtma (B)
14'00 < e 17 Ben Metir (A)
«= 17 Ben Metir (B)
% 18 Kasseb (A)
§ 18 Kasseb (8) (1IN
:|.4-.0° < 9 @ 47 Lakhmes (A) [T
47 Lakhmes (B) [0
48 Siliana (A)
10 (mm/y) 49 Siliana (8) [ 1NN
0.8 (mm/ y) Figure-4-11 Areas of Forest and Agriculure Land n 5 Sub-catchments "'® ' Sope D= 9=<17
0.2 (mmly) JICA
0.4 (mmly) 14.0° <0
(b) 0.2 (mmly)
0.8 (mm/y)
(c) 0<17°
0<17°
0.4 (mmly) 0.2 (mmly)
3
1:08 1:1.0
3 Bank Eroslon Sectlon
0.314 m° =
0.19 m® + 7
0.124 m°)
1987 6 1989 8 1991 3 | 1998 10
( m®) 30.6 47.0 52.0 87.5
A ) 6.0 8.0 10.0 17.0
1B ( m3/yr) 5.1 5.9 5.2 5.1
( m3lyr) (C)* 0.052 0.039 0.031 0.018
(= C/Bx100) (%) 1.0 0.7 0.6 0.4
:C=0.314( m)A( )
JICA
5-17 2009 1




=C/B A 0.314

m
1
55.4
o @
1)
)
5.6
5.6.1
2002/2003
AFD="1"Agence Francaise de Développement”)
PISEAU="Projet d'Investissement dans le Secteur de I'Eau”)
2007 8 75
75 56
5.6.1
5.6.2
4
1)

5-18 2009 1



18 18 20

56 56 8

i)

i)

iii)

GEOSS
(2)
5.6.1 GSM

i)

i) AGRINET

3)

MS-Excel
SMS

5-19

2009

1



[ 1 Coordination at Regional Level k — _| — - | Coordination at Central Level |' —
: ) . Warning |
. Residents - 1! I
“‘-... e > 1
o Regional Regional Regional CRDA I |
C.P. N.G. Police 1! I
| | Minister of
: : Interior
warning | (Governorate Warning 1 OO |
Office | O O O I
L 1 I
Governor I | Coordination among representatives O
of the respective Ministries
I I f th ive Ministri |
O OO O |
sl 19320 Ogwte @00 0000 |
Bulldlrjgsl I Regio ) er Co o arnin o D er Co 5
- B e o o e e e o o o = = L e e e e e _I

i)
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5.8

5.8.1

‘ Ministry of Interior ‘

National Office

_oof
Civil Protection

National Security

Police

\ National Guard \

Municipalitym ‘ Governorate m

. Regional
Civil Protection
in Governorate

. _Police
in Governorate

in Governorate

National Guard |||

Civil Protection [h

Central Level

Regional Level

Delegati II i i
e in Dceﬁgégrtion in Dpecl)lelggtion ’\:ﬁtllgglaelggttilgrrwd
No0.2428-1999 1999 11 1
i)
i)
iii)
iv)
1)
(@)
20010 2 13 2001-419 2
5.8.1
2001-420 2000 2 13

5-21

2009
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(b)

24
1989 3
88-44 1992 10 1994 10
(©
68-33 1968 7 2
84-26 1984 5 14
2
(a
75-16 1975 3 31
1881-1956
1975 1975
5-22 2009 1



2001 11

(b) CNE
78-419
1978 4 15
5.8.2
1)
(@)
1999
1999
”Guide pratique de a gestion de la secheresse en
Tunisie”
(b)
Eau 2000
(2)
(a)

10

5-23 2009 1



Sebkhas

(b)
(©
7
(d)
()
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59

50.1

NGO

©)

4)
1980

1)

2)
1.0 g/l

3)
4)

5)

6)

2007 1 30

1.0 g/l

127m
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2009
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126m

7
8)
9)
10)
11)
5.9.2
ANPE 1991
1 591
21 B
2 592 3
2
UNSO UNDP
IUCN
5.9.3
UNESCO

5-26 2009 1



MEDD

594

80 362 500

Barbus callensis Barbus
Cyprinus carpis

5.9.5

2003
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5.9.6

o)

)

Barbus callensis Barbus Cyprinus
carpis

@)

(4)

®)
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6.1

)

)
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©)

(4)

Q)

(6)

10
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2009
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6.2

(MP) 2030
EAUXXI
EAUXXI
6.3
2
80%
80%
80%
3
5 G 1
9 . ) 1 2
11 33 ) 1 3
3
2
1
1
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6.4

6.4.1

6.4.2
1)
@)
©)

(BIC)

15,830km?

6 -4

2009

1



(i) FD1
(i) FD2

(iii

FD1 FD2 (

JICA

)

a

(

(b)

6.5

6.5.1

1

2009

6-5



Flood Management
Countermeasures

—} H

Structural Measures

Storing / Retarding of
Flood Runoff

—_Channel Improvement |——

—
—
—
—
—

Flood Bund and Ring Levee |

Channel Widening ]

Short-cut ]

Floodway / Bypass Channel |

Dam and Reservoir ]

4|

Countermeasures in
Watershed

Ii

— Non-Structural Measures |——

Management of
Flood Plain

{ Flood Retarding Basin |

—

—]
—]

—
—

—

Regulating Pond ]

Watershed Conservation and
Management (Reforestation)

Erosion Control/Surface Runoff
Control Structures

Tolerance against Inundation |

Restriction of Land Use |

Water-resistance Architecture |

Warning, Evacuation System

Hazard Map Preparation and

Flood Forecasting and Early |
Dissemination |

—]

—

—

—
—

Flood Fighting Activities |

Education of People on Disaster
Management

Flood Inssurance ]

Adjustment of Tax |

Source: Modified by JICA Study Team based on "Manual for Formulation of River Improvement Plan in Urban Area (Draft),

)

Public Works Research Institute, MLIT", 1998

JICA

(

) (

2009 1



(. m)
(km?)
(m) . 2010 2020 2030
)
* 18,191 cont. / uncont. 119.50 959.5 285.5 285.5 285.5
* 10,309 controlled 269.00 147.5 103.1
* 1,040 uncontrolled 395.50 125.1 55.1 55.1 55.1
* 390 uncontrolled 226.00 164.0 46.5 46.5 46.5
2 10,100 uncontrolled 304.00 334.0 139.0 139.0
1,420 uncontrolled 369.00 125.0 80.6
1,850 uncontrolled 552.00 48.5 27.6 27.6 27.6
517.8 553.6 634.2
547.9 583.7 693.9
7 95% 95% 91%
* JICA
7 4
3
2010 5 1800 m® 2020 5 5400
m® 2030 6 3400 m 7
91 95
Flood control storages - based on 2 years drought
w ater supply analysis with demand reduction during second year
600~
500 @ Designed flood control volume
B 2010 (2years drought) L
& 400+
% m 2020 (2years drought)
s 300 m
£ O 2030 (2years drought)
3
> 2001
100
O,
Sidi Mellegue Bou Mellegue Siliana Tessa Sarrath
Salem 2 Heurtma
JICA
7
6 -7 2009 1




2030 7
2030
2 7 2010
6 8700 m¥ 33% ) 2030 7 300 m  11%

2

(@)

(b)

(©

6 -8 2009 1



6.5.3

o)

(@)

(b)

2

b)
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d)

®3)

b)

(4)

EU
1994

6-10

2009

1



6.6

Q)

o)

2

5.8

a)
b)

d)

f)

6-11

2009
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©)
(@)

(b)
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6.7

i)

JICA

JICA

IEE

EIA
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7.1

7.2

721

1)
2 5 10 20 50 100 200
200
6
7.2.1
HY-D2)
)
K13
K13
721

(HY-M, HY-U1, HY-U2, HY-D1
6

Data 4

413
BP-AM

7-1

2009 1




CA (m%/s)
km? 2 5 10 20 50 100 200
BP-AU1 1480 250 520 790 1150 1830 2550 3540
( )
BP-AM ( & 6230 440 930 1370 2120 3300 4420 6220
)
JICA
1.2.2
1)
6 (HY-M, HY-U1, HY-U2, HY-D1
HY-D2) 6
HY-U2 HY-D1 HY-D2 6
HY-U2 6
HY-D1 HY-D2 7.2.1
6
6 (mm)
Zone HY-M HY-Ul HY-U2 HY-D1 HY-D2 HYd-Bh
Base Point Mellgue& Mellgue& Sidi Salem Larrousia Dam Estuary Bou Heurtma
(Point de base) Mejerda Conf. | Mejerda Conf. | Dam (Barrage) (Barrage) (Estuaire) Dam (Barrage)
Catchment Area
(Surface du bassin Versa) 4561 1154 10414 14172 15968 390
(km2)
Return period (yr)
(Période de retour) (an)
1.01 25 42 28 28 (24) 28 (23) 86
2 55 75 60 60 (56) 60 (55) 143
5 82 101 84 84 (80) 84 (79) 185
10 104 121 100 100 (98) 100 (96) 215
20 128 141 118 118  (116) 118 (113) 246
30 143 155 129 129 (127) 129  (124) 264
50 164 171 143 143 (141) 143 (137) 289
100 195 196 163 163  (162) 163  (156) 324
200 230 224 184 184  (184) 184  (175) 361
Distribution LP3 LP3 LP3 LP3 LP3 LP3
1968/-2005/06
LP3 Il
()
JICA
(1973 2000 2003 2004 )
)
7.2.2 7.2.3
7-2 2009 1




K13

724
10mm/ 7.25
@)
2 5 10 20 50 100 200
A5
7.2.2
MIKE
BASIN 7.2.6
( )
2030
7.2.1
MIKE BASIN C
. (““Monographies Hydrologiques” 1981 )
7.2.7
7.3
731
7-3 2009 1



5 10 20 50

100
(2030 )
2: (2030 )
JICA
C D
4 L 1
: )
MIKE BASIN
2030
(2030 )
( ) ( ,
+ , 2)
MIKE BASIN
MARH 2007 (
)
(2007 )
JICA
7.3.2
1)
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DHI MIKE FLOOD

A6

MIKE FLOOD

=P .
Flood plain (grid) o Bou Heurtma

model by MIKEZI—\:.‘:&

Assumed Max. limit of
potential flood plain area

Tobias Dam

3 Sea
(Gulf of Tunis)

River channel model — _. ; “
by MIKE11
2 A

Non-flood plain area

|
- Flood p‘Iaj,n (grid) J
‘model by MIKE21
Non-flood plain area
“land value™ 72,
LS

JICA
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(2)

(228x228m)

( 500m)

76m

Cross Section (@ about 500m) —

—

MIKE BASIN

® |O chardimaou

Inflow at
Ghatdimaou

Jendouba O Runoff from Sub-
catchment (HY-U2p11)
1 1 Mgllegue R. = —.—
[ 1 1
[ » jinflow |
Mellegue Dam
Roughness Coefficient (Manning's n) S fessaR. | _J- — — 4 - Runoff from Sub-
» lnflow ! ! catchment (HY-U2p12)
~ " . . . —
Tessa Dam o 1 Thflow ! o
- - =
“Bou Heurtma . '
< Bou Heurtma
T
LEGEND 5 O Bou Salem Dam
Inflow at upstream l---4-
boundary i sal
i i Sidi Salem Reservoir
<= Lateral Inflow Sidi smail QI =, 1< Water Level
Result of Reservoir .—
Operation Analysis -
(by MIKE BASIN)
Sidi Salem Dam
JICA
Sidi Salem Dam
Cross Section (@ about 500m) —
Siliana Dam Outflow from
Sidi Salem Dam
Inflow 3.
Siliana R. O Slouguia
Bridge Mejez El Bab
- . Runoff from Sub-
Roughness Coefficient (Manning's n) catchment
El Herri
Laroussia Dam (Weir;
LEGEND
Inflow at upstream El BattaneO Weir
boundary O Jedeida
@ Lateral Inflow Runoff from Sub-
. catchment
Result of Reservoir

Operation Analysis
(by MIKE BASIN)

JICA

Tobias Dam
(Weir)

Sea Water Level /gea
(Gulf of Tunis)

MIKE11)
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280m

7.3.3
MIKE BASIN
MIKE FLOOD 2
MIKE BASIN MIKE
FLOOD MIKE FLOOD
7.3.4
7.3.1
AT
o)
5 50
D2
D1 U2
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( ha)

(i)

10 20 5
Ul 350 790 1,890 4,960
U2 2,210 4,540 6,670 8,430
M 150 430 1,070 1,590
* 2,700 5,800 9,600 15,000
D1 2,770 3,960 4,810 5,690
D2 27,080 33,400 44,070 50,810
* 29,900 37,400 48,900 56,500
* 32,600 43,100 58,500 71,500
1000 JICA
20
80000
70000
% 60000
:‘:,3 50000
% 40000
% 30000
% 20000 |-
g L —— ——
0
0 10 20 30 40 50 60
Return Period (year) (période de retour (an))
( )
10
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20 50 100
. 20
. 0] (i) (iif)
(@)
1
( ha)
10 20 50
2,700 5,800 9,600 15,000
1,800 4,200 8,900 14,800
29,900 37,400 48,900 56,500
20,600 35,900 44,900 55,900
+
32,600 43,100 58,500 71,500
22,400 40,100 53,800 70,700
JICA

7-9

2009

1



3) 2: +

U2 20 10
8 D 7.3.1
8 D
7.35
(MIKE FLOOD )
. 500m
228m
7.4
7.4.1
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7.4.2

Sediment Deposit (Dépot solide) per kir
(1000 m3/km)

1996 2003 2007 MARH
2003
1959
zzg | Larrousia dam (brg.) i El He:fri i BridgieKEIPe(jJeﬂztndrrous)i, Slogiuia Siﬁ;::mrg')

I e 3 ‘ ‘ ‘ ——\olume Change 2007-1996 -7
v A . R T Ao 14— Volume Change 20031996 | - -
| | | T T
250 . . . . . . . . . ! . ! .
60 70 80 90 100 110 120 130 140 150
Distance from Estuary (distance de l'estuaire) (km)
(@) -
c 200 Existing bluice: I Jedeida, Pont GP7 ET Battane
£ :
- 150 (canal existant) . Chafrou clo_r|j.7 C______
o |
g 100
R
‘§_ g 50
8€ o
~ o
=2 o
83 -50
22
3
z 100 ‘ I~ ——Volume Change 2007-1996
g -150 ,,,,,,77777777777777777777777%777777777% ——\olume Change 1959-1996 |- — —
% | | |
200 . . . . . . . .

0 10 20 30 40 50 60
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= 1996
1996

1996

2003
2002

1996

2007

1996

1996

2007

2007

2007

2003

2005

- Volume /km/yr Volume /yr , 20% Equivalent
Section ((:Ql ) Distance 1;;&?;?)%7 (Volume (\\/I;IS;:: //;/;) allowance added (\,;:)T;:w(gunn;;* height
o /km/an) (Volume /an, 20% (Equivalent
N 11 years indemnité ajoutée) hauteur)
3 - 3 o 3 TIIOTT 11T 7yT
Kkm2 km 1000m3/km 1000m3/km/yr m.lll.lon m]/yr m.|II.|on mslyr (milion mm/yr
(1000m*/km/an| (million m*%an)| _(million m*/an) 3 (mm/an)
Sidi Salem - Testour 10.1 0 0 0.000 0.000 0.000
Testour - Slouguia 11.0 30 2.727 0.030 0.036 0.018
Slouguia - Mejez El Bab 195 75 6.818 0.133 0.160 0.080
Mejez El Bab - MD145, 100 km from estuary (100 7.9 0 0 0.000 0.000 0.000
- 'm de l'estuaire)
a )
MD145, 100 km from estuary (100 82 km from estuary, near El Herri
km de l'estuaire) (82 km de l'estuaire, prés d'El Herri) 18.0 70 6.364 0.115 0.137 0.069
82 km from estuary, near El Herri Larrousia Reservior up end (jusqu'a
(82 km de I'estuaire, prés d'El Herri) la fin de Reservior Larrousia) 4.7 10 0.909 0.013 0.016 0.008
rarousia Resenior up end JUsAu | arrrousia Dam (barrage) 23 0 0 0.000 0.000 0.000
a fin de Reservior Larrousia)
D1 Subtotal (Total partiel) 2495 83.5 0.291 0.349 0.175 0.070
Larrrousia Dam (barrage) - El Battane 119 0 0 0.000 0.000 0.000
El Battane - Jedeida 11.4 70 6.364 0.073 0.087 0.044
Jedeida - Chafrou 2.7 10 0.909 0.002 0.003 0.002
A [chafrou - Existing Slouice (Existants canal) 12.9 20 1.818 0.023 0.028 0.014
Existing Slouice (Existants canal) - Tobias 15.3 10 0.909 0.014 0.017 0.009
Tobias - Estuary (Estuaire) 10.8 0| 0 0.000 0.000 0.000
D2 Subtotal (Total partiel) 1475 65.0 0.112 0.135 0.068 0.046
Total (Sidi Salem-Estuary) 3970 148.5 0.403 0.484 0.242 0.061
Note : * Porosity of bed material on downstream of Sidi Selem Dam (Porosité des matériaux du lit en aval du barrage Sidi Selem)
** Dam catchments are excluded. (Les bassins versants des barrages sont exclus.) (Sidi Salem, Siliana (and Rmil)
JICA
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*
km? km mil. m*/ mm/
Ul 1,154 89.1 0.16 0.070
u2 2,395** 63.9*%** 0.34 0.070
M 405 18**** 0.06 0.070
D1 2,495 83.5 0.35 0.070
D2 1,475 65.0 0.13 0.046
D1
20-30

20-30
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2009
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Mejerda - downstream of Sidi Salem Dam

5500 P
i ‘ul == Slougua 100 year, standard
5000 i &
: ",. ——Slouguea 100 year optim v 2030
4500 i k Y & Tobias 100 year. standard
L] 1 o
4000 l._i" '{:I ff’o Q\E + Tobias 100 year optim. y 2030
'i, | Slouguia 20 year. standard
3500 ' %
‘I IQE. Slouguia 20 year, optim y 2030
g 3000 Tohias 70 year. standard
§" 2600 = Tobias J0wysar aptirn, v 2030
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1600
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£00
0"
31 41 5.1 5.1 71 1 a1 101 1.1 121 131 14.1
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7.3.4
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(i) MILT 2005 4
(ii) 2004
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8.3.7
1)
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MD281-MD251
Discharge-Cost Curve Height-Cost Curve
5200 7 w B I N B Tre
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Discharge (mjls)
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8.3.8
Unit: TND 1,000
Zone 5-Year 10-Year 20-Year 30-Year 40-Year 50-Year
Ul 0 3,246 3,690 4,107 4,524 4,941
U2 4,920 11,916 21,619 23,489 25,359 27,229
M 0 1,531 3,026 3,627 4,228 4,829
D1 4,006 6,559 8,102 8,263 8,425 8,586
D2 9,169 23,029 27,604 29,099 30,595 32,090
JICA
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( ) (
MU228~
U1 MU215 348 93 31 472
MU53~
u2 MUS0 411 614 15 1,040
ME19~
M ME106 322 317 26 665
MD29~
D2 MD24 3,224 390 2,881 6,495
MD434~
D1 MD447 109 68 10 187
JICA
/
(b)
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100 8.7.1 8.7.2
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100
(ha)
( ) | ( )
U1 2,725 1,076 156 | 130 4,987
u2 4,046 7,810 468 26 | 12,350
M 4,160 5,684 660 83 | 10587
D1 1,602 4,950 182 42 6,776
D2 ’ 22,771 22,136 300 | 9,776 | 55073
JICA
Delegation
143,000 100

29,474 32,987 82,461

ULU2&M | 34704 (23.1%) (57.8%)

25,443 34,870 60,313

D1& D2 (17.8%) (24.4%) (42.2%)

ot 74,917 67,857 142,774

(52.5%) (47.5%) (100.0%)

JICA
8.7.7
100
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ISO
Category No. 1 2 3 4 5 6
Design Discharge Q Q <200 200<Q [ 500<Q | 2000<Q | 5000<Q | 10000 <
(m*/s) <500 <2000 <5000 < 10000 Q
Free Board (m) 0.6 0.8 1.0 1.2 1.5 2.0
Crest width of levee 30 40 50 6.0 70
(m)
JICA
1:2
570 1,860 m%/s
@) 4.0m
(b) 10m
(c) 1 2.0
Approx. 2000 t010000 Approx. 2000 t010000
400 = 400
28 42, 2 g vk o2 2,
Levee embankment 1'20 - \2‘7"0 Levee embankment
1500 to 5000

2

M)

River channel excavation
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() /
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(iii)
No.MD29 MD24 MUS53 MU79 MU207 MU304
(m%s)
- 250 250
400 790
- 200 520
- 250 1480
- 400 1840 (1140)
- 300~350 1840
- 250~500 410~700
- 600 700 (500)
- 250 760
JICA
9.1.1 9.1.2
(b)
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- 9.1.12 9.1.17
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JICA
()
()
(i)
(i)
(i) /
(ii) /
/
(iii) /
E2.5
No.E1-65  E1-68
/
No.E1-70  E1-71
9
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(h)

NoE1-79  E1-88
(i)
D2
(SNCFT)
100
No.E1-72  E1-78
(m)
MD436 120
Jore Do MD406 160
MD401 140
MD338 75
Zone D1 MD134 110
MU40 110
Zone U2 MU153 100
JICA
(5)
2003
9-7 2009 1
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No.E1-70 E1-71

cond layer of fascine mattress

500
2
I

Wood logq (Tamarix) /Concrete post

Fascine Mattress(Bundle of Branches of Tamarix) @20cm

First layer of foscine mattress

ol
D)
SECTION OF FASCINE MATTRESS
100 100 100
900 i
ol
1
D)
Wood log (Tamarix)/Concrete post
Foscine (Bundle of Branches of Tomoarix) #20cm
=
k] itchin
82
=] 2
51
SECTION OF FASCINE HURDLE STEP
100 100 100

JICA

(6)

9.11

9-9 2009 1



Zone D2
[I. Mejerda River ]

1) Embankment
a) Length
Whole river stretches under planning 60,310 m
(Heightening of existing levee) 20,280 m
Actual construction plan of embankment 55,843 m
(Left bank) 29,365 m
(Right bank) 26,478 m
b) Height 0.5-2.5 m
2) Channel excavation/widening Length 63,838 m
Volume 100 mil. m®
3) Sluice gate 47 Nos.
4) Revetment Concrete frame type 2,200 m
Stone pitching type 500 m
Fascine mattress type 2,400 m
5) Renewal of existing bridge 3 Location
6) Raising of existing railway bridge 1 Location
7) Raising of existing road 4,600 m
1) Inlet channel Improvement of existing channel 9,130 m
New channel construction 2,770 m
2) Outlet channel 7,780 m
3) Surrounding dike Length 10,100 m
Height 2.0-4.0 m
4) Design storage capacity 50 million m
5) Design discharge Inlet channel Q=200 m*/s
Outlet channel Q=50 m’ls
6) Overflow dike of inlet channel (with stop log Length 80 m

Zone D1
[Il. Mejerda River ]

1) Embankment
a) Length
Whole river stretches under planning 79,552 m
Actual construction plan of embankment 70,580 m
(Left bank) 36,671 m
(Right bank) 33,909 m
b) Height 0.5-2.5 m
2) Channel excavation/widening Length 81,224 m
Volume 9.4  mil.m’
3) Sluice gate 72 Nos.
4) Revetment Concrete frame type 1,000 m
Stone pitching type 500 m
Fascine mattress type 2,700 m
5) Renewal of existing bridge 1 Location
1) Bypass channel Length 4,512 m
Excavation volume 27  mil.m®
2) Channel bottom width 15 m
3) Design Discharge ~ Mejerda River Q=450 m*/s
Bypass channel Q=250 m®/s

9-10 2009

1



9.1.2

Zone U2

1) Embankment
a) Length
Whole river stretches under planning 54,971 m
Actual construction plan of embankment 67,499 m
(Left bank) 34,833 m
(Right bank) 32,666 m
b) Height 2.5-45 m
2) Channel excavation/widening Length 42,726 m
Volume 96 mil.m
3) Sluice gate 42 Nos.
4) Revetment Concrete frame type 1,000 m
Stone pitching type 500 m
Fascine mattress type 3,300 m
5) Renewal of existing aqueduct with foot bridge 1 Location
1) Bypass channel Length 7,736 m
Excavation volume 35  mil.m®
2) Channel bottom width 25 m
3) Design Discharge Mejerda River Q=1,140 m>/s
Bypass channel Q=700 m’/s
Zone Ul
1) Embankment 3,721 m
a) Length
Whole river stretches under planning 5,124 m
Actual construction plan of embankment 5,124 m
(Left bank) " 264 m
(Right bank) 2,360 m
b) Height 1.0-3.0 m
2) Channel excavation/widening Length 48,217 m
Volume 42 mil.m?
3) Sluice gate 3 Nos.
4) Revetment Stone pitching type 250 m
Fascine mattress type 1,500 m

Zone M

1) Embankment
a) Length
Whole river stretches under planning
Actual construction plan of embankment

b) Height
2) Channel excavation/widening

3) Sluice gate

8,895

7,405

(Left bank) 4,195
(Right bank) 3,210
1.0-3.0

Length 12,871
Volume 0.6

3

333333

mil. m®
Nos.

9-11
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1.
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3.
4.
5.
6.
9.1.2 2.5
7
9.2
9.2.1 FFWS
8.5
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(b)

(c)
(d)
(e)
()
/
11
1. 5. 10.
( ) O&M
2.IFM 6. 11.
O&M
3. 7.
IFM PMU
4. 8
9.
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(4)

2.5

9.2.3

9.24

8.7

GIS

GIS

1

2009
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10.

10.1
12

10.2
No. D2 D1 U2 U1 M
A
(1) 1,000m? 1,921 2,115 3,078 88 18
%) 1,000m? 1,951 2,115 3,563 206 18
3) 1,000m’ 10,138 12,121 12,848 4,234 655
4 1,000m* 1,735 848 3,395 88 128
(5) 1,000m’ 8,958 11,288 8,671 4,155 410
B
1) 1,000m* 30 14 24 0.2 0.2
(2) ton 2,132 724 1,442 12 13
(3 1,000m* 16 0.0 8 0.0 0.0
C
() 1,000m® 9 11 18 0.2 0.2
(2 1,000m* 47 74 103 10
(3 1,000m? 72 81 99 45
D
6] (L=20m, 25m, 30m) Unit 120 48 72 0 0
2 Unit 140 30 72 0 0
3) m? 6,500 3,010 2,560 150 150
4 m 1,200 0 3,000 0 0
4
E
@ (Max size W=L5m, H=L5m) ton 345 24.7 19.2 0.4 0.4

/
2 (Larger than W=2.0m, H=2.0m) ton 108 2.0 0.0 0.0 0.0
JICA
10.3
2008 6 41
10 -1 2009 1




Unit Unit price

No. Work Item Description (TND)
EARTH WORKS
Al Clearing and grubbing (Dense bush) with average hauling distance of 1.00 km m? 2.267
A2 Clearing and grubbing (Thin bush) with average hauling distance of 1.00 km m’ 1.491
A3 Stripping with average hauling distance of 1.00 km m? 0.267
A4 Excavation for river channel, common soil with average hauling distance of 0.50 km m® 2.300
A5 Excavation for river channel, indurated with average hauling distance of 0.50 km m® 3.840
A6 Excavation for river channel, rock with average hauling distance of 0.50 km m 8.180
A7 Excavation for Bypass channel, common soil with average hauling distance of 1.00 km m® 2414
A8 Excavation for structures m® 3.580
A9 Embankment with average hauling distance of 2.00 km m® 3.759
Al10  Embankment Directly from excavation site m* 2.039
A1l Backfill to structures w/o haul m’ 4.160
Al12  Gravel metalling for inspection roads m® 27.310
Al3  One-way hauling distance per 1.00 km m® 0.477
Al4  Disposal of excavated materials Directly from excavation site m’ 0.250
Al5  Disposal of excavated materials with average hauling distance of 2.00 km m® 1.220
CONCRETE WORKS
B1  Leanconcrete (32/10) 0.1 m? of form included m® 82.000
B2 Concrete Type A (63/17), Plain concrete 0.5 m? of form included m® 114.000
B3 Concrete Type B (32/26), Reinforced concrete 2.5 m? of form included m® 173.545
B4 Concrete Type C (16/26), Reinforced concrete 4.0 m® of form included m® 215.846
B5 Reinforcement - plain round bar kg 1.791
B6 Reinforcement - deformed bar kg 1.791
B7 Stone masonry Type A, with 1:3 mortar m® 75.386
STONE WORKS
Cl  Gabion mattress m® 94.225
C2 Stone pitching (Rough finishing) m® 26.822
C3 Stone pitching (Fine finishing) m® 42.862
C4  Fascine mattress m’ 17.907
C5  Cobble stone fill m’ 16.360
C6 Graded sand and gravel filter m® 16.360
Cc7 Demolition and disposal of existing masonry and concrete m® 155.720
C8 Asphalt concrete 250.000
OTHER MAJOR WORKS
D1 Prestressed concrete beam L=30m Unit 26,300.000
D2 Prestressed concrete beam L=25m Unit 20,300.000
D3 Prestressed concrete beam L=20m Unit 12,700.000
D4 Cast-in place concrete pile with steel pipe pile casing Unit 6,900.000
D5 Steel sheet pile (Permanent cutoff) m’ 46.610
D6 Heightening and removal of existing railway m 400.000
Metal Works
El Slide gate (Manual operation hoist), Max size W = 1.50m, H = 1.50m kg 4.680
E2 Slide gate/Roller gate (Electric driven hoist), larger than W = 2.00m, H = 2.00m kg 6.240
E3 Other metal works kg 3.230
Miscellaneous
F1 Restoration of affected existing structures, etc. % 3.000
F2 Mlscellgneous works such as drainage crossing, inspection road, Accessories of bridge, % 7.000
Sod facing, etc.
JICA
10 -2 2009 1



10.4

( : 1,000 TND)
Zone D2 Zone D1 Zone U2 Zone Ul Zone M
43,244 49,203 54,093 15,427 2,352
9,937 641 7,038 52 52
4,656 5,624 7,160 1,182 28
4,273 1,466 3,553 7 7
229 128 90 2 2
6,234 5,996 7,193 1,667 244
68,572 65,958 79,127 18,337 2,685
=234,679
JICA
E E3.4.1 E3.4.5
10 -3 2009 1



1.1
JICA
IEE IEE
IEE
IEE
(1)
(2)
3)
IEE
. )
. )
. )
11.1.1 11.1.1
J
11.2

(1)

11-1 2009 1



80 362
500

Barbus callensis Barbus Cyprinus carpis

2

11.3

1131
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114

IEE
11.3.1

1141
IEE

11.4.2

1142
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12.1
12.1.1
1)
15,830km?
(D1 D2 Ul U2 M)
u2
D2
u2 D1 Ul+M
(@  Sidi Salem
Ul U2 M D1 D2
(b)
(EIRR) 2011
D2 33.7% EIRR
D1 20.3 Uz 121 Uul+M 10.0
12011
Zone D1 Zone D2 Zone Ul+M Zone U2
EIRR 20.3% 33.7% 10.0% 12.1%
NPV ( TND) 42.23 230.31 -8.02 1.04
B/C Ratio 2.14 5.83 0.76 1.01
JICA
NPV 12
(c) U2
3
2.5
D2

12-1 2009 1



2011 2030 20
Work Item 2008 2009 | 2010 2011 | 2012 [ 2013 | 2014 | 2015] 2016 | 2017 | 2018 | 2019 [ 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
[ [ 0]l | | | | | | | | | | | | | | | | | | | | |
(Study on M/P) [re—
1. Feasibility Study
2. EIA p——
3. Fund arrangement o f— f— -
Procurement of Consulting
4, p— f— — ——
Services
5. D/D and Bidding
6. Construction Works
- Zone D2
- Zone U2
- Zone D1
- Zone UL+M
7. Land Acquisition peepeenoonee soepolesejesees pofeselesees e elegele
Source: The Study Team
2)
2009
2010 2
1212 (1)
2011
25
Main programs and activities 2008 | 2009 | 2010 2011 2012 2013
(Study on M/P) —
(Preparatory activities) | E—
1. Improvement of simulation model for coordinated
operation of dams
2. Drafting improved operation rules of 7 selected
reservoirs for flood control
3. Trial application (2 rainy seasons), review and
improvement of the draft improved reservoir operation I  —
rules for flood control
f‘- Coordination o_f |nst|tut_|on arrangements related to [—
improved reservoir operation rules for flood control r
5. Strengthening function of collection, storing, analysis
and dissemination of data/information
6. Preparing monitoring plan to sustain project effect [ —
12.1.2
1)
2011
2012 2013
1211 ()
2
12 -2 2009 1



Main programs and activities | 2008 | 2009 | 2010 2011 2012 2013
(Study on M/P) |

(Preparatory activities) ——

1. Scrutiny on additional installation of telemetric rainfall
and water-level gauges to existing telemetry system

2. Installation of additional telemetric rainfall and water-
level gauges

3. Study on flood forecasting method and model

4. Development of flood forecasting model

5. Installation of measuring device of dam release —

6. Improvement of FFWS based on trial application and

flood control

review of the draft improved reservoir operation rules for L -

7. Preparing system operation manual

il

8. Preparing monitoring plan to sustain project effect

)
@)

(1)
2013

Main programs and activities 2008 | 2009 | 2010 2011 2012 2013

(Study on M/P) —

(Preparatory activities) [ ———

1. Improvement of information sharing system among
official agencies and communities regarding flood |
disaster management and evacuation plan

2. Study and setting of alert levels at key water-level
gauging stations for evacuation/flood fighting activities

3. Formulation of precise criteria to commence
evacuation/flood fighting activities

4. Development of understandable evacuation procedures
and drilling at pilot areas

5. Preparing monitoring plan to sustain project effect

©)
2009 2010

12.1.1 2
3 2019

12 -3 2009 1



First Stage (Second Stage)| Third Stage

Main Programs and Activities 2008 2009 2010 2011 [ 2012 2019

First Stage

(Study on M/P) —

(Preparatory activities) —

1. Scrutiny and establishment of permanent division or
direction in charge of Mejerda River basin inside

2. Detailed study on 11 proposed programs for
organizational capacity development —

3. Initiating the proposed programs S ———

4. Selection of a pilot project to be conducted in the
second stage

5. Provision of documented technical guidelines,
standards and rules

Second Stage

Conducting a pilot project under proposed river
improvement project of the Mejerda River

Third Stage

1. Scrutiny and establishment of an agency in charge of
O/M of the Majerda River basin, if the pilot project
justifies the viability of the agency

2. Preparing monitoring plan to sustain project effect _

(4)

2011 3

Step 1 Step 2 Step 3

Main Programs and Activities 2008 | 2009 | 2010
2011 2012 2013

(Study on M/P)

(Preparatory activities)

1. Delineation of flood prone area through runoff and inundation
analyses of the Mejerda River basin H

2. Updating of GIS data base with current cropping information *

3. Preparation of flood risk map with zoning by risk level

4. Analysis on improved cropping pattern based on current prevailing
land use

5. Preparation of guideline for flood risk mapping H

6. Preparation of guideline for enhanced land use control for urabn
and rural areas

7. Dissemination, application, evaluation and validation of the
guidelines in target CRDAs and local governments

8. Training and seminar

12.2

1221 1226

12 -4 2009 1



(x10%)

1)
1.1
- Zone D2 133,574 114,068 12,181,000
- Zone D1 173,657 148,298 15,837,000
- Zone U2 186,475 159,244 17,005,000
- Zone U1+M 60,079 51,306 5,479,000
1.1 553,785 472,916 50,502,000
1.2 5,772 4,934 527,000
1) 559,557 477,850 | 51,029,000
)
2.1 5,592 4,775 510,000
2.2 2910 | 2,485 265,000
2.3 7,135 6,093 651,000
2.4 5,238 4,473 478,000
@) 20,875 17,826 | 1,904,000 |
S (1)+(2) 580,432 495,676 52,933,000
JICA
2008 6 TND1.0 = JPY91.20 =
USDO0.854
1.1 12.2.1 (i)
(ii) (iii)
3
10 0] 10
21 3.2 0]
12 21 2.4 12.2.2 12.2.6
() (ii)
(iii) 9.1.2 921 924
1.1
12.3
12.3.1
1991 2007
2007 151
139 12
i 1991 2007
1
12 -5 2000 1



10 57 ~ 69% 7~10%

17 32%
20 23%

(Unit: Million Dinars)
15000

Expenditure

12500

(L] o

inancial Ex

7500 —i

5000 | .

Other Expenditures

2500
0 1992 1993 1994 1995 1996

2500
5000 (-
T500
10000

12500

Revenue

15000

Institute National de la Statistique, Tunisia

1991 2007
10 35% 1998 28% 2007
GDP 2002 65%
2007 55% "2 11
2011 GDP 51%
12.3.2
EU
2002 2006 5 460
660
5 61 131
25 41% 63 103
27 38%
5 3
7% 17 41%
2 IMF

12 -6 2009 1



53% 74%

2002 2006
1233
()
5 100 175
8 49

1231

@)
cICID 2006 2010
DCP
1
2)
3)
©)
5 14 25
2001 2
1)
2)
4)
1997 2006
2240 20 5
65 119
1) 2)

12 -7 2009 1



3) 4) 5) 6)
6
1) 2) 5)
3
‘52) 7
(GNI) 2000 2,090 2006
2,970 GNI: 3,506
2007 4
12.3.4
)
554
D2 U2
134 186
22 44
2 3 4 13 /
(2)
27
12 -8 2009 1



®3)

03 11

001~18

CRDA

12.4

Planning Period _—
Schemes of Master Plan Agency
2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030

Study on M/P —
Preparatory activities*
(1) Structural Measures
1) Strengthening flood

control function of MARH

reservoirs
2) River improvement ,\'\,’I'EA,_'T:.:.

DB i
- D2 (River Mouth-Laroussia Dam) RR.Biddiro Construction|
. . DD, Bidding
- D1 (Laroussia Dam-Sidi Salem Dam) =1 —Construction
n —

- U2 (Sidi Salem Dam-M/M Confl.**) RRABMIN oo ciction |
- U1+M (M/M Confl.*- DD, Bidding L
National Boundary w/Algeria) Construction
(2) Non-structural Measures
1) Strengthening FFWS MARH
2 Strengthening evacuation MOl  —

& flood fighting system
3) Organizational capacity MARH

development
- First stage: Establishment of
permanent division/direction
- Second stage: Pilot project (Performed in (1):2) River Improvement)
- Third stage: Establishment of O&M —
agency
4) Flood plain regulation/ MARH

management
National Development Plan 11th 12th 13th 14th 15th

Notes: * including Feasibility & Detailed Studies, fund arrangements, procurement of consulting services, etc. ** M/M Confl.=Mejerda-Mellegue Confluenc

2008 9 1

D2 U2 D1 Ul+M

12 -9 2009 1



Work Item

2010 | 201

1 [ 2012 | 2013 [ 2014 | 2015 | 2016 | 2017 | 2018 | 2019

2021

2024

2025

2027

2008 | 2009
| |

2020
|

2022
|

2023
|

2026
|

2028 | 2029
| |

2030
|

1

Master Plan

2.

Feasibility Study

3.

EIA

42).

Funding for The Project (D2+U2)

5(1).

Procurement of Consulting Services
(D2+U2)

6(1).

Detailed Design (D2)

7(2).

PQ, Bidding and Procurement (D2)

8(1).

Construction works (D2)

9(2).

Land Acquisition (D2)

6(2).

Detailed Design (U2)

7).

PQ, Bidding and Procurement (U2)

8(2).

Construction works (U2)

9(2).

Land Acquisition (U2)

4(2).

Funding for The Project (D1+(U1+M))

5(2).

Procurement of Consulting Services
(D1+(U1+M))

6(3).

Detailed Design (D1)

703).

PQ, Bidding and Procurement (D1)

8(3).

Construction works (D1)

93).

Land Acquisition (D1)

6(4).

Detailed Design (U1+M)

7(4).

PQ, Bidding and Procurement (U1+M)

8(4).

Construction works (U1+M)

9(4).

Land Acquisition (U1+M)

National Development Program of Tunisia

11th

12th 13th

15th

Source: The Study Team

80,000

23

70,000 -

60,000 |

50,000

40,000

30,000

Required Fund (TND '000

[ | Proposed plan

20,000

10,000 r

O \ﬂ\

1 combined plan

1234567 8 91011121314151617181920212223

Year

71 /
22

18

Volume (mil.m3)

12.0

B Excavation (mil. m3)
O Embankment (mil. n3)

8.0

6.0

4.0

20

0.0

Ul+M

D1

Zone

D2

58

12 -10

2009

1




EIRR

@

EIRR

25.0%

23.1%

1 JICA

12 -11

2009

1



13.1
1)
u2
13.1.1
EIRR
EIRR 12.1% 33.7%
12%
12% ENPV
B/C 0 1
Zone D1 Zone D2  Zone Ul+M Zone U2
EIRR 20.5% 33.7% 12.1% 14.6% 25.0%
ENPV ( ) 19.96 230.31 0.29 13.60 264.16
B/C 2.73 5.83 1.01 1.28 3.04
- JICA
(2
EIRR ENPV
ENVP 70" EIRR
12% Switching Value
D1 D2

13-1

2009




EIRR ENPV .
(Switching Value)
Zone D1 20.5% 20.0 -
a 20% 18.9% 17.7 + 175%
b 200 18.5% 13.7 - 63%
c. GDP 1% 18.1% 11.8 -
d. atbh+c 14.5% 4.8 -
Zone D2 33.7% 230.3 -
a 20% 30.7% 220.9 + 487%
b 200 30.1% 174.7 - 83%
c. GDP 1% 31.9% 185.3 -
d. atb+c 25.5% 129.3 -
Zone U1+M 12.1% 0.3 -
a 20% 10.7% -4.3 1.4%
b 200 10.4% -4.0 1.4%
c. GDP 1% 10.5% -3.5 -
d. atb+c 7.6% -11.3 -
Zone U2 14.6% 13.6 -
a 20% 12.6% 3.9 + 28%
b 20% 12.2% 1.1 - 22%
¢.GDP 1% 12.5% 2.2 -
d. atb+c 8.7% -17.8 -
25.0% 264.2 -
a 20% 22.4% 238.3 + 204%
b 20% 21.8% 185.4 -67%
¢.GbP % 23.1% 195.8 -
d. atbh+c 17.6% 105.0 -
JICA
U2
Switching Value +28%
22%
Ul+M
3)
Ul+M
Ul+M
Ul+M 2027
13-2 2009 1



13.2

IEE
1)
)
®3)
IEE

(@)

(b)

(©

17

17
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2009
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13.3
@)

)

@)

(4)

®)

13.4

@)
11
1-2

CRDAs

2030

13-4

2009
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@)

1) D2 ) 133,574 2011 2017
2) 5,772 2011 2013
3) (FFWS) 5,592 2011 2013
4) 2,910 2013
147,848
JICA

13-5

2009
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F1.5.1 JICAREABSLUVF2=CFERAIVE—1R—rDAN—E

Positions

Members of JICA Study Team

Tunisian Counterpart Personnel

Team Leader/Integrated Basin

1 Koji KAWAMURA
Management i
Jor/Flood I Dr. Louati M.H.
9 Deputy Team Leader/Flood Contro yoshihiro MOTOK]
Measures
3 Hyc!roIogy/Hydraullcs/Runoff and Natsuko TOTSUKA Dr. Bergaoui M. et Mme Abid
Sediment Analyses
4 |Water Supply Operation System Robert DESPAULT Dr. Louati et un representant de | INAT
5 [River Planning/Reservoir Operation Petr JIRINEC Mr. Bel Haj et un representant de | INAT
6 Flood Forecas_tlng and Evacuation / Hikaru SUGIMOTO Mr. Saadaoui et Dr. Mahjoub
Flood Protection Plan
7 |Facility Design/Cost Estimates Atsuro TAKAOKA Mr. Belgaied T.
3 Orgamzatlonllnstltutlon/Operatlon & yukihiro MIZUTANI Mr. Daoud A.
Maintenance
9 [Econonmics/Finance Takeshi YAMASHITA Mr. El Euchi M.L.
10 [Environmental & Social Consideration Massamba GUEYE Mme Messai
11 |Coodinator/Basin Preservation Yukari NAGATA/Syunsaku OKAMOTO/ Un representant de la DGACTA

Masahito MIYAGAWA
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&3.3.1 mEEA-EBICEISRAERER0/2)

Item Total Number In The Inventory O&M Data Sheets Collected O&M Responsibility
Rain gauging 183 20 main stations CRDA/MARH
O&M Budget O&M Schedule Typical Problems Recent Upgrades
500 TDN per inspected at 2 month intervals rainwater collection system plugged with dirt e automation and GSM telemetry in 2003/2004 for improved data

station/year

power supply maintained at 6
month intervals

power supply system and solar panel damaged

serious lack of maintenance caused by shortage of manpower and
funds

acquisition and early flood warning

3000 TDN/station

Item Total Number In The Inventory O&M Data Sheets Collected O&M Responsibility
Stream gauging 71 22 main stations CRDA/MARH
O&M Budget O&M Schedule Typical Problems Recent Upgrades

1200 TDN per
station/year

inspected at 2 month intervals by
CRDA

inspected at 6 month intervals by
DGRE

power supply maintained at 6
month intervals

water level probes and data loggers damaged by floodwater
power outages resulting in loss of data acquisition

insufficient storage space when data loggers are not downloaded
at the required interval resulting in loss of data acquisition

automation and GSM telemetry in 2003/2004 for improved data
acquisition and early flood warning

5000 TDN/station

Item Total Number In The Inventory O&M Data Sheets Collected O&M Responsibility
Large dams 8 existing 8 6 dams DGBGTH/MARH and 2 dams SONEDE
O&M Budget O&M Schedule Typical Problems Recent Upgrades

dam monitoring
approx. 10000 TDN
per year per dam

bathymetric survey:
50,000 TDN per
dam

operating budget
unreported

yearly monitoring program for
dam safety

bathymetric surveys at 5 year
intervals

no information on scheduled
preventive maintenance

leaking gates and valves
corrosion
failure of motorized valve operators and controls

damaged concrete on spillways and abutments

planned repair/replacement of gates, valves and electrical control
equipment as required

planned repairs to concrete and hydraulic structures as required
budget for planned repair activities varies from year to year

10,000 to 60,000 TDN per dam
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Item Total Number In The Inventory O&M Data Sheets Collected O&M Responsibility
Control structures 13 2: Laroussia and Tobias CRDA/ SECADENORD
O&M Budget O&M Schedule Typical Problems Recent Upgrades
e unreported e no information on scheduled sedimentation planned repair/replacement of gates, valves and electrical control
preventive maintenance . equipment as required
corrosion
. . planned repairs to concrete and hydraulic structures as required
failure of motorized valve operators and controls
dredging
corrosion protection for dam sheet piles
budget for planned repair activities varies from year to year
10,000 to 60,000 TDN per dam
Item Total Number In The Inventory O&M Data Sheets Collected O&M Responsibility
Levees 5 locations 1 at Pont Bizerte CRDA/MARH
O&M Budget O&M Schedule Typical Problems Recent Upgrades
e unreported e inspected about 5 times per year erosion repairs to existing levee at Kalaat Andalous in 3 successive years:
based on flow conditions in river .
overtopping e 2005: 5km : 50000 TDN
man-made breach e 2006: 7km : 60000 TDN
e  2007:10km  :80000 TDN
Item Total Number In The Inventory O&M Data Sheets Collected O&M Responsibility
Small hill dams 68 35
CRDA/CES/MARH
Check dams 496 16
O&M Budget O&M Schedule Typical Problems Recent Upgrades
e unreported e inspected monthly and after every erosion of spillway and reservoir embankment planned repairs to gates, outlet piping and surrounding earth

large rainfall

bottom outlet opened to discharge
sediment during peak inflows

sedimentation deposits in the bottom outlet pipe

embankments
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(1) Annual Rainfall (2) 2 and 3 Year Rainfall (3) Ranking of Annual, 2 Year and 3 Year Rainfall
from 1968/1969 to 2005/2006
Year Annual % to Rainfall % to Meterological Drougts Year 2 year 3year Annual Rain* 2 years Rain 3 years Rain
Rainfall*  Average deficit Average dry very dry Rain Rain Order
(mmly) (mm) (mm) Year mm/year Year mm in Year mm in
a b (a/Ave.) c (a-Ave.) d (c/Ave.) -50%<d<-30% d<-50% 2 years 3 years
1968/1969 389.9 776 -112.4 -0.22 1968/1969 1| 1993/1994 316.3 | 1994/1995 674.9 | 1994/1995 | 1092.2
1969/1970 691.4 137.6 189.1 0.38 1969/1970  1081.3 2[ 1987/1988 347.0 | 1988/1989 699.8 | 1989/1990 | 1112.7
1970/1971 563.2 112.1 60.9 0.12 1970/1971 12546 16445 3| 2001/2002 350.2 | 1993/1994 733.6 | 2001/2002 | 1227.9
1971/1972 603.0 120.0 100.7 0.20 1971/1972  1166.2  1857.6 4| 1988/1989 352.8 | 1989/1990 765.7 | 1993/1994 |  1302.8
1972/1973 721.1 143.6 218.8 0.44 1972/1973 13241  1887.3 5[ 1994/1995 358.6 | 2001/2002 815.1| 1978/1979 | 1318.6
1973/1974 390.1 7.7 -112.2 -0.22 1973/1974 11112 17142 6[ 1996/1997 376.7 | 1978/1979 848.1|1979/1980 | 1332.7
1974/1975 482.5 96.1 -19.8 -0.04 1974/1975 872.6  1593.7 7| 1985/1986 378.8 | 1974/1975 872.6 | 1988/1989 | 13353
1975/1976 565.0 1125 62.7 0.12 1975/1976 10475  1437.6 8| 1968/1969 389.9 | 2000/2001 877.71985/1986 | 1347.4
1976/1977 470.5 93.7 -31.8 -0.06 1976/1977 10355  1518.0 9| 1973/1974 390.1 | 1985/1986 894.6 | 1995/1996 | 1351.0
1977/1978 429.0 85.4 =733 -0.15 1977/1978 899.5 14645 10| 1999/2000 412.8 | 1977/1978 899.5|1987/1988 | 1361.3
1978/1979 419.1 834 -83.2 -0.17 1978/1979 848.1  1318.6 11{ 1989/1990 412.9 | 1979/1980 903.7 | 2000/2001 | 1393.0
1979/1980 484.6 96.5 -17.7 -0.04 1979/1980 903.7 13327 12| 1992/1993 417.3 | 1983/1984 912.9 | 1990/1991 | 1403.2
1980/1981 510.5 101.6 8.2 0.02 1980/1981 995.1 14142 13| 1978/1979 419.1 | 1999/2000 928.1| 1996/1997 | 14114
1981/1982 512.5 102.0 10.2 0.02 1981/1982  1023.0  1507.6 14] 1977/1978 429.0 [ 1997/1998 946.2 | 1980/1981 | 1414.2
1982/1983 460.1 91.6 -42.2 -0.08 1982/1983 972.6  1483.1 15| 1983/1984 452.8 | 1984/1985 968.6 | 1983/1984 | 14254
1983/1984 452.8 90.1 -49.5 -0.10 1983/1984 9129 14254 16| 1982/1983 460.1 | 1982/1983 972.6 | 1984/1985 | 1428.7
1984/1985 515.8 102.7 13.5 0.03 1984/1985 968.6  1428.7 17{ 2000/2001 464.9 | 1987/1988 982.5| 1975/1976 | 1437.6
1985/1986 378.8 75.4 -123.5 -0.25 1985/1986 8946 13474 18| 1976/1977 470.5 [ 1992/1993 986.5 | 1998/1999 | 14615
1986/1987 635.5 126.5 133.2 0.27 1986/1987  1014.3  1530.1 19| 1974/1975 482.5 | 1980/1981 995.1| 1977/1978 | 14645
1987/1988 347.0 69.1 -155.3 -0.31 dry 1987/1988 9825 13613 20| 1979/1980 484.6 | 1986/1987 1014.3 [ 1982/1983 |  1483.1
1988/1989 352.8 70.2 -149.5 -0.30 1988/1989 699.8  1335.3 21| 1980/1981 510.5 | 1981/1982 1023.0 [ 1999/2000 | 1497.6
1989/1990 412.9 822 -89.4 -0.18 1989/1990 765.7 11127 22| 1981/1982 512.5 | 1995/1996 1034.7 [ 1981/1982 |  1507.6
1990/1991 637.5 126.9 135.2 0.27 1990/1991 10504  1403.2 23| 1998/1999 515.3 | 1976/1977 10355 [ 1976/1977 |  1518.0
1991/1992 569.2 1133 66.9 0.13 1991/1992  1206.7  1619.6 24| 1984/1985 515.8 | 1975/1976 1047.5 [ 1986/1987 |  1530.1
1992/1993 417.3 83.1 -85.0 -0.17 1992/1993 986.5  1624.0 25| 2005/2006 526.5 | 1990/1991 1050.4 | 1974/1975 |  1593.7
1993/1994 316.3 63.0 -186.0 -0.37 dry 1993/1994 7336  1302.8 26| 1970/1971 563.2 | 1996/1997 1052.8 [ 2002/2003 |  1595.0
1994/1995 358.6 714 -143.7 -0.29 1994/1995 6749  1092.2 27| 1975/1976 565.0 | 1969/1970 1081.3 [ 1991/1992 |  1619.6
1995/1996 676.1 134.6 173.8 0.35 1995/1996  1034.7  1351.0 28| 1991/1992 569.2 | 1998/1999 1084.8 [ 1997/1998 |  1622.3
1996/1997 376.7 75.0 -125.6 -0.25 1996/1997  1052.8  1411.4 29| 1997/1998 569.5 | 1973/1974 1111.2 | 1992/1993 |  1624.0
1997/1998 569.5 1134 67.2 0.13 1997/1998 946.2 16223 30| 1971/1972 603.0 | 2002/2003 1130.1 | 1970/1971 | 16445
1998/1999 515.3 102.6 13.0 0.03 1998/1999  1084.8  1461.5 31| 2004/2005 628.2 | 2005/2006 1154.7 | 1973/1974 | 17142
1999/2000 412.8 822 -89.5 -0.18 1999/2000 928.1  1497.6 32| 1986/1987 635.5 | 1971/1972 1166.2 [ 2003/2004 |  1831.1
2000/2001 464.9 92.6 -374 -0.07 2000/2001 877.7  1393.0 33| 1990/1991 637.5 | 1991/1992 1206.7 | 2005/2006 |  1855.7
2001/2002 350.2 69.7 -152.1 -0.30 dry 2001/2002 8151 12279 34| 1995/1996 676.1 | 1970/1971 1254.6 | 1971/1972 |  1857.6
2002/2003 779.9 155.3 277.6 0.55 2002/2003  1130.1  1595.0 35| 1969/1970 691.4 | 1972/1973 1324.1 | 1972/1973 |  1887.3
2003/2004 701.0 139.6 198.7 0.40 2003/2004 14809  1831.1 36| 2003/2004 701.0 | 2004/2005 1329.2 [ 2004/2005 |  2109.1
2004/2005 628.2 125.1 125.9 0.25 2004/2005 1329.2  2109.1 37| 1972/1973 721.1| 2003/2004 1480.9
2005/2006 526.5 104.8 24.2 0.05 2005/2006 ~ 1154.7  1855.7 38| 2002/2003 779.9
Ave. 502.3 100.0 Ave. 1007.0  1503.1
Max. 779.9 155.3 Max. 14809  2109.1
Min. 316.3 63.0 Min. 674.9  1092.2 Note : * Arithmetic mean of 82 stations in the Mejerda Basin
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Station| Ghardimaou (1 490 km2) Jendouba (2 414 km2) Bou Salem (16 483 km2) | Mejez El Bab (21 185 km2) K13 (9 000 km2
Dam started Q annual Q annual Q annual Q annual Q annual
Year Operation Date max Source Date max Source Date max Source Date max Source Date max Source
(Annee) (installation (instant.) (instant.) (instant.) (instant.) (instant.)
des barrages m3/s m3/s m3/s m3/s m3/s
1897/1898 1898/3/8] 724 1
1898/1899 1899/3/14] 884 1
1899/1900 1900/1/21] 5211 1
1900/1901 1900/11/13 275 1
1901/1902 1902/4/24] 1420 1
1902/1903 1903/3/31 136 1
1903/1904 1904/1/28) 184 1
1904/1905 1905/2/19) 943 1
1905/1906 1906/2/8] 508 1
1906/1907 1907/2/17| 1610, 1
1907/1908 1908/3/23) 639 1
1908/1909 1908/12/22) 508 1
1909/1910 1910/2/12) 335 1
1910/1911 1910/12/31] 159 1
1911/1912 1911/11/13 105 1
1912/1913 1913/2/23) 617 1
1913/1914 1914/2/15) ] 1
1914/1915 1915/4/13) 199 1
1915/1916 1915/12/16 203 1
1916/1917 1916/11/27 405 1
1917/1918 1917/11/29 191 1
1918/1919 1919/1/28) 292 1
1919/1920 1920/2/4{ 159 1
1920/1921 1921/4/8] 125 1
1921/1922 1922/2/25) 381 1
1922/1923
1923/1924 1924/1/3] 123 1 80| 8
1924/1925 1924/12/10| 168 1 1925/8/16) 118 1
1925/1926 1926/2/12) 251 1 1925/9/29) 452 1 1926/8/28| 253 1
1926/1927 1927/1/11 342 1 1927/1/10] 431 1 1927/5/6} 388 1
1927/1928 1928/4/4{ 285 1 1928/4/4| 1220, 1 1928/5/3] 1270, 1
1928/1929 1929/2/18| 488 1 1929/3/27| 1760, 1 1928/9/15) 460, 1
1929/1930 1930/2/17| 14 1 1930/2/16 317 1
193071931 1931/2/10] 3111 1 1931/2/10] 578 1 1931/4/14] 1030, 1
1931/1932 1931/12/14| 488 1 1931/12/14| 2060 1 1931/12/13 341 1
1932/1933 1933/1/23) 77 1 1933/1/23) 49| 1 1932/9/28| 371 1
1933/1934 1934/3/5) 206 1 1934/3/6} 307 1 1934/4/25) 217 1
1934/1935 1935/1/3] 709 1 1935/1/3] 894 1 1934/11/26 186 1
1935/1936 1936/2/15) 168 1 1935/9/15) 150 1 1935/9/15) 425 1
1936/1937 1936/11/16 342 1 1936/11/16 1420, 1 1936/11/15 520 1
1937/1938 1938/2/5f 140 1 1938/2/5f 310, 1 1938/8/27| 998 1
1938/1939 1939/2/28| 268 1 1939/2/5f 566 1 1939/4/16) 539 1
1939/1940 1940/1/26) 1400, 1 1940/1/26) 1780, 1 1940/1/26) 984 1
194071941 1941/2/9] 140 1 1941/5/24] 231 1 1941/5/23) 283 1
1941/1942 1942/3/1f 1130, 1 1942/3/1f 943 1 1941/10/3) 1060, 1
1942/1943 1944/2/17| 916 1 1943/4/25) 150 1 1942/9/18| 1271 1
1943/1944 1943/11/6) 351 1 1943/11/5) 825 1
1944/1945 1945/2/7} 209 1 1944/9/10] 196 1 1944/9/9| 431 1
1945/1946 1946/3/18| 342 1 1946/1/27| 743 1 1946/1/27| 863 1
1946/1947 1946/12/17 626 1 1946/12/17 911 1 1947/8/25) 412 1
1947/1948 1947/10/12) 80.8[ 1 1947/10/11] 1700, 1 1947/10/12) 1280, 1 1948/2/28) 2000 1
1948/1949 1949/1/16) 331 1 1949/1/7} 718 1 1948/11/13 891 1 1949/1/6} 923 1
1949/1950 1950/3/4{ 185 1 1950/3/5f 162 1 1950/3/5f 383 1 1950/3/5f 310, 1 1950/4/16) 398 1
1950/1951 1951/1/30] 829 1 1951/5/6} 191 1 1951/5/7} 158 1 1951/6/2] 569 1
1951/1952 1951/12/30| 372 1 1951/12/31] 651 1 1951/10/6) 561 1 1951/10/5) 1000, 1
1952/1953 1953/1/28) 504 1 1952/12/7] 904 1 1952/12/8| 981 1 1953/8/5f 493 1
1953/1954 Mellegue 1953/11/5) 326 1 1954/2/22) 478 1 1954/2/22) 49| 1 1953/10/21] 244 1
1954/1955 1955/2/8] 350 1 1954/12/15| 322 1 1954/12/15| 298 1 1955/8/25) 548 1
1955/1956 1956/2/8] 226 1 1956/2/8| 465 1 1956/2/8| 612 1 1955/10/24| 1060, 1
1956/1957 1957/1/27| 150 1 1957/2/3| 255 1 1957/1/24] 241 1 1957/5/2] 446 1
1957/1958 1958/1/18] 330 1 1958/1/15] 515 1 1957/11/17 632 1 1957/10/6) 3340 1
1958/1959 1959/4/2] 660 1 1959/3/14] 1140, 1 1959/3/15] 1490, 1 1959/6/7} 1070, 1
1959/1960 1960/5/5f 2100 1 1960/5/6| 254 1 1960/5/7} 202 1 1960/5/5f 336 1
1960/1961 1961/1/27| 12 1 1961/1/28] 337 1 1961/1/28] 255 1 1960/10/5) 297 1
1961/1962 1962/2/19) 412 1 1962/2/13] 603 1 1962/2/13] 675 1 1962/2/13) 300 1
1962/1963 1963/4/20] 529 1 1963/4/21] 672 1 1963/4/21] 746 1 1963/6/24] 418 1
1963/1964 1964/1/30| 266 1 1964/1/30] 587 1 1964/1/31] 756 1 1963/9/6} 720 1
1964/1965 1965/1/22| 282 1 1965/1/22| 449 1 1964/10/31] 686 1 1964/10/31] 1230, 1
1965/1966 1966/4/23| 188 1 1966/4/23| 685 1 1966/4/24] 768 1 1966/5/14] 392 1
1966/1967 1967/3/21] 935 1 1967/3/9] 119 1 1967/2/10] 186 1 1967/4/22) 627 1
1967/1968 1967/12/13 165 1 1968/1/23] 167] 1 1968/1/22) 348 1 1967/9/12) 950, 1
1968/1969 1969/1/4{ 582 1 1969/1/4{ 106 1 1969/1/4| 118 1 1969/1/5| 268 1 1969/3/26) 1300 1
1969/1970 1969/12/25 650, 1 1969/12/25 508 1 1969/9/28| 1490, 1 1969/9/28| 1440, 1 1969/9/27| 4480 1
1970/1971 236 1 220 1 381 1 545 1 199] 1
1971/1972 185 1 314 1 174 1 29 1 190 1
1972/1973 23700 1 24200 1 3180 1 3500 1 1280, 1
1973/1974 48 1 61 1 86 1 212 1 315 1
1974/1975 518 1 724 1 620 1 689 1 1350, 1
1975/1976 | Bou Heurtma 167( 1 221 1 2100 1 428 1 7781 1
1976/1977 1013 1 970, 1 743 1 880 1 519 8
1977/1978 4721 8
1978/1979 1979/4/18, 410| 23 1350 8
1979/1980 1979/11/4 484| 23 487 8
1980/1981 Sidi Salem 1981/2/7| 145( 23 381 8
1981/1982 1982/3/23, 211 23 544 8
1982/1983 1982/12/27 327 23 1120 8
1983/1984 1984/2/5| 583 23 415 8
1984/1985 1985/1/1] 917 23 485 8
1985/1986 1986/3/16 81| 23 365 8
1986/1987 1987/4/14 350 3 1987/2/14 415 3 1987/2/14 788 23 441 8
1987/1988 1988/3/9| 51.3 3 1988/3/7| 123 3 1988/3/7| 152 23 881 8
1988/1989 1989/2/16 51.3 3 1989/2/16 31 3 1988/10/7 321 23 1240 8
1989/1990 1989/10/8 10.8 3 1990/3/24 16.2 2 1989/9/3| 320( 23
1990/1991 1991/3/19 382 3 1991/3/19 425 3 1990/11/17 595( 23 1991/1/29 304 3 1990/11/16 971 3
1991/1992 1992/5/25 300; 3 1992/4/11 653] 3 1992/5/26 776 23 1300 8
1992/1993 1993/1/1] 1231 23 1993/1/1] 105 3 1993/1/2| 100 23 1993/1/14 250 3 1992/11/7 870 23
1993/1994 1993/2/10 322 2 1994/2/10 287, 2 1994/2/11 272 23 1994/8/1] 61.1 2
1994/1995 1995/1/13, 643 23 1995/3/6| 109 23 1995/6/16 93| 23 1995/6/10 992 2
1995/1996 1996/2/8| 295 23 1996/2/8| 412 23 1995/9/23 671 23 1996/2/29 263 3 1995/9/17 345 2
1996/1997 1997/8/26 83| 23 1997/1/13, 133 23 1996/9/10 144 23 1997/6/29 434 23
1997/1998 1997/12/7 315 23 1997/12/28 1951 23 1998/1/22, 41| 23 1997/9/20 487 23
1998/1999 1998/11/28 303 23 1999/1/3] 3321 23 1999/1/4) 434| 23 1998/9/24 549 23
1999/2000 2000/5/26 7371 23 2000/5/27 3271 23 2000/5/27 977 23 2000/5/26 4480 23
2000/2001 2001/2/17 397, 5 2001/2/17 224 5 2001/1/22) 112 5 2000/9/5 556 2,5
2001/2002 2002/8/27 630 5 2002/8/27| 1771 5 2002/8/25] 290 5 2001/10/] 919 5
2002/2003 2003/1/11 1090 6 2003/1/12 1070 6 2003/1/12 1020| 6 730 4 2003/1/11 2600 5
2003/2004 2004/1/1 1470 4 1020 4 889 4 350 4 2480 4
2004/2005 2005/1/20 838] 4 616] 4 529] 4 224] 4
max 2370 max 2420 max 3180 max 3500 max 4480
min 108 min 16.2 min 80.6 min 158 min 61.1
Mean 394 Mean 381 Mean 598 Mean 638 Mean 782
Median 300 Median 268 Median 458.5 Median 5205 Median 490
m=Mean-Median 94 m=Mean-Median 113 m=Mean-Median 1395 m=Mean-Median 1175 m=Mean-Median 292
m/Median 0.313 m/Median 0.422 m/Median 0.304 m/Median 0.226 m/Median 0.596
Note : shade : affected by dam operation
Source : 1 : Monigraphies Hydrologiques, le bassin de la Mejerda, 1981
2 : DGRE, Annuaires Hydroriques
3 : DGRE, instantaneous discharge data during floods (Qinst_bv5.txt)
4 : Compiled files of flood discharges. (Compiled by the Study team based on various data from DGRE and DGBGTH)
2 : DGRE, Annuaires Hydroriques (Electric version, 1998/99-2002/03)
6 : DGRE text file, instantaneous discharge data during floods (debinsmej0304.txt)
8 : Mellegue 2 Study Report
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(a) Chronicled Inflow (b) Ranking
Inflow 1 year 2 years (interval) 3 years (interval)

1 year % of | Consecutive years | Interval | Interval Rank| N= 52 Thomas % of N= 25 Thomas interval **One N= 17 Thomas interval ++0One
year ave | 2years 3years | 2years | 3years Year Inflow T F ave | Year Inflow T F (2yrs) | cycle once Year Inflow T F (3yrs) |cycle once

M m3 % M m3 M m3 M m3 M m3 M m3 % M m3 * in N years M m3 + in N years
1946| 2631.3 | 137.6 1/1993 ' 504.43 | 0.9811 @ 0.0189 26.4 | 1994 1218.6 | 0.9615 0.0385 | 1/26.0 52.0 1994 2204.5 | 0.9444 0.0556 1/18.0 54.0
1947| 1690.7 | 88.4 | 4322.0 2[1988 616.93 | 0.9623 0.0377 32.3| 1988 1582.1 | 0.9231 0.0769 | 1/13.0 26.0 1967 4119.2 |0.8889 0.1111 1/9.0 27.0
1948| 3351.5| 1753 | 5042.2 7673.5| 5042.2 3[1996 649.65 | 0.9434 0.0566 34.0 | 1992 2051.9 | 0.8846 0.1154 1/8.7 173 1961 4230.5 | 0.8333 0.1667 1/6.0 18.0
1949| 1950.6 | 102.0 [ 5302.0  6992.7 6992.7 41994 714.21 | 0.9245 0.0755 37.4 | 1968 2114.9 | 0.8462 0.1538 1/6.5 13.0 1988 42957 | 0.7778  0.2222 1/4.5 135
1950| 12286 | 64.3 | 3179.2 6530.7 | 3179.2 51989 789.09 | 0.9057 0.0943 41.3 | 1974 2713.3 | 0.8077 0.1923 1/5.2 104 1991 45255 |0.7222  0.2778 1/3.6 10.8
1951| 3051.8 | 159.6 | 4280.5 6231.0 6[1968 853.88 | 0.8868 @ 0.1132 44.7 | 1966 2858.3 | 0.7692 0.2308 1/4.3 8.7 1979 4792.3 | 0.6667 = 0.3333 1/3.0 9.0
1952| 3093.2 | 161.8 | 6145.0 7373.7 | 6145.0 | 7373.7 7(1987 965.16 | 0.8679 = 0.1321 50.5 | 1960 2893.6 | 0.7308 0.2692 113.7 14 1997 4881.4 | 0.6111 0.3889 12.6 1.7
1953| 3114.0 | 162.9 | 6207.1 9259.0 8[1992 985.85 | 0.8491 0.1509 51.6 | 1996 3096.2 | 0.6923 0.3077 1/3.3 6.5 1976 4920.5 | 0.5556 = 0.4444 123 6.8
1954| 1189.4 | 62.2 | 4303.3 7396.5| 4303.3 9[1985 1004.34 | 0.8302 0.1698 52.5| 1978 3150.8 | 0.6538 0.3462 1/2.9 5.8 1985 5164.3 | 0.5000 @ 0.5000 1/2.0 6.0
1955| 2824.6 | 147.7 | 40139 71279 7127.9 10{ 1960 1044.04 | 0.8113 = 0.1887 546 | 1950 3179.2 | 0.6154 0.3846 1/2.6 5.2 1964 6610.5 | 0.4444 0.5556 11.8 54
1956| 1840.5| 96.3 | 4665.1 5854.5 | 4665.1 111973 1059.56 | 0.7925 = 0.2075 55.4 | 1976 3266.7 | 0.5769 0.4231 12.4 47 1982 6613.4 | 0.3889 0.6111 11.6 49
1957| 2783.1 | 145.6 | 4623.6 74482 121991 1066.03 | 0.7736 = 0.2264 55.8 | 1990 3459.5 | 0.5385 0.4615 12.2 43 1949 6992.7 | 0.3333 0.6667 11.5 45
1958| 2885.2 | 150.9 | 5668.2 7508.8 | 5668.2 | 7508.8 131954 1189.39 | 0.7547 = 0.2453 62.2 | 1962 3665.1 | 0.5000 0.5000 1/2.0 4.0 1955 7127.9 | 0.2778 0.7222 111.4 42
1959| 1849.5| 96.7 | 47347 75178 14| 1950 1228.63 | 0.7358 = 0.2642 64.3 | 1986 3717.9 | 0.4615 0.5385 11.9 3.7 1970 7213.0 | 0.2222 0.7778 11.3 3.9
1960| 1044.0 | 54.6 | 2893.6 5778.7 | 2893.6 151967 1260.97 | 0.7170 = 0.2830 65.9 | 1982 4043.0 | 0.4231 0.5769 1.7 35 1952 7373.7 | 0.1667 = 0.8333 1.2 3.6
1961| 1336.9 | 69.9 | 2381.0 4230.5 4230.5 16] 1966 1327.29 | 0.6981 = 0.3019 69.4 | 1984 4160.0 | 0.3846 0.6154 11.6 3.3 1958 7508.8 | 0.1111 A 0.8889 1711 3.4
1962| 2328.1 | 121.8 | 3665.1 4709.1 3665.1 17| 1961 1336.94 | 0.6792 = 0.3208 69.9 | 1980 4211.9 | 0.3462 0.6538 1.5 3.1 1973 8223.1 | 0.0556 = 0.9444 111 3.2
1963| 1754.1 91.7 | 4082.2  5419.2 18] 1978 1502.29 | 0.6604 = 0.3396 78.6 | 1964 4282.4 | 0.3077 0.6923 11.4 29
1964| 2528.3 | 132.2 | 4282.4 6610.5| 42824 | 6610.5 19] 1965 1530.99 | 0.6415 = 0.3585 80.1 | 1954 4303.3 | 0.2692 0.7308 111.4 2.7 |Typica| 31321 0.09 1/11.1| 33,3'
1965| 1531.0 | 80.1 | 4059.2 5813.3 20( 1976 1609.05 | 0.6226 0.3774 84.2 | 1956 4665.1 | 0.2308 0.7692 113 2.6 approximate
1966| 1327.3 | 69.4 | 2858.3 5386.5| 2858.3 21[1979 1641.50 | 0.6038 @ 0.3962 85.8 | 1948 5042.2 | 0.1923 0.8077 1.2 25 + The amount might not exceeds once in X cicles of 2 years
1967| 1261.0 65.9 | 2588.3 4119.2 4119.2 22| 1977 1648.53 | 0.5849 @ 0.4151 86.2 | 1958 5668.2 | 0.1538 0.8462 11.2 24 ++This 3 year cycle could occure in average once in N years
1968 853.9 | 447 21149 34421 21149 23(1974 1653.79 | 0.5660 0.4340 86.5 | 1952 6145.0 | 0.1154 0.8846 111 2.3
1969| 4208.5 | 220.1 | 5062.3 6323.3 24(1975 1657.62 | 0.5472 0.4528 86.7 | 1970 6359.1 | 0.0769 0.9231 111 2.2
1970| 2150.7 | 112.5 | 6359.1 7213.0 | 6359.1 7213.0 25(1947 1690.69 | 0.5283 = 0.4717 88.4 | 1972 7163.6 | 0.0385 0.9615 1/1.0 2.1
1971| 1950.8 | 102.0 [ 4101.4  8309.9 26(1963 1754.11 | 0.5094 @ 0.4906 91.7
1972| 5212.8 | 272.6 | 7163.6 93142 | 7163.6 27(1997 1785.12 | 0.4906 @ 0.5094 93.4
1973| 1059.6 | 55.4 | 6272.4 8223.1 8223.1 28(1983 1804.64 | 0.4717 = 0.5283 94 .4 |Typica 2088.1 0.115 1/8.7| 17.4'
1974| 1653.8 | 86.5 | 27133 79262 | 2713.3 29(1956 1840.54 | 0.4528 0.5472 96.3 approximate
1975| 1657.6 86.7 | 3311.4 4371.0 30| 1959 1849.52 | 0.4340 0.5660 96.7 |*The amount might not exceeds once in X cicles of 2 years
1976| 1609.0 84.2 | 3266.7 4920.5 3266.7 4920.5 31| 1949 1950.55 | 0.4151 0.5849 | 102.0 [**This 2 year cycle could occure in average once in N years
1977| 16485 | 86.2 | 3257.6 49152 32(1971.1950.75 | 0.3962 0.6038 | 102.0
1978| 1502.3 | 786 | 3150.8 47599 | 3150.8 33(19822012.56 | 0.3774 0.6226 | 105.3
1979| 16415 | 858 | 3143.8 47923 4792.3 34(1981 2030.46 | 0.3585 0.6415 | 106.2
1980| 2570.4 | 134.4 | 42119 57142 | 42119 35(1970 2150.67 | 0.3396 0.6604 | 112.5
1981| 2030.5 | 106.2 | 4600.9 6242.4 36| 1962 2328.13 | 0.3208 0.6792 | 121.8
1982| 2012.6 | 105.3 | 4043.0 6613.4 | 4043.0 | 66134 37(1984 2355.34 | 0.3019 = 0.6981 | 123.2
1983| 1804.6 | 94.4 | 3817.2 5847.7 38( 1995 2446.60 | 0.2830 0.7170 | 128.0
1984| 2355.3 | 123.2 | 4160.0 61725 | 4160.0 39( 1964 2528.25 | 0.2642 0.7358 | 132.2
1985| 1004.3 | 52.5 | 3359.7 5164.3 5164.3 40( 1980 2570.40 | 0.2453 = 0.7547 | 134.4
1986| 2713.6 | 1419 37179 6073.2 | 3717.9 41(1946 2631.33 | 0.2264 0.7736 | 137.6
1987 965.2 | 50.5 | 3678.7 4683.1 42(1990 2670.37 | 0.2075 0.7925 | 139.7
1988 616.9 | 32.3 | 1582.1 42957 1582.1 4295.7 43(1986 2713.57 | 0.1887 = 0.8113 | 141.9
1989 789.1 41.3 | 1406.0  2371.2 44(1957 2783.07 | 0.1698 @ 0.8302 | 145.6
1990| 2670.4 | 139.7 | 3459.5 4076.4 | 3459.5 45( 1955 2824.55 | 0.1509 @ 0.8491 | 147.7
1991| 1066.0 | 55.8 | 3736.4 45255 4525.5 46( 1958 2885.17 | 0.1321 = 0.8679 | 150.9
1992 985.9 | 51.6 | 20519 47223 | 2051.9 47(1951 3051.84 | 0.1132 0.8868 | 159.6
1993 504.4 | 26.4 | 14903 2556.3 48(19523093.18 | 0.0943 = 0.9057 | 161.8
1994 7142 | 37.4 | 12186 2204.5 1218.6 | 2204.5 49(1953 3113.96 | 0.0755 0.9245 | 162.9
1995| 2446.6 | 128.0 [ 3160.8 3665.2 50( 1948 3351.47 | 0.0566 0.9434 | 175.3
1996 649.6 | 34.0 3096.2 3810.5| 3096.2 51(1969 4208.47 | 0.0377 @ 0.9623 | 220.1
1997| 17851 93.4 | 24348 48814 4881.4 52| 1972 5212.81 | 0.0189  0.9811 | 272.6
Max  5212.81 Max 5212.81
Min 504.43 Min 504.43
Mean 1912.08 Mean 1912.08
Media 1769.61 Median 1769.61

[Typical drought 1960

[ 1044.0 |Mmillion m3

|% of average

54.6]%
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Reservoir
Yield Presence (+) or absence (-) of the dam

Dam 10° m® 2005 \ 2010 \ 2015-20 2025-30
1. Extreme North
Zerga 19 + + + +
Sidi El Barrak 167 + + + +
Sejnane 80 + + + +
Joumine 74 + + + +
Ghezala 5.6 + + + +
Kebir 24 - + + +
El Moula 17 - + + +
Ziatine 16 - + + +
Gamgoum 6 - - + +
Harka 7 - - + +
Douimis 5 - - + +
Melah 12 - - + +
Tine 13 - - + +
Total Yield 10° m® 345.6 402.6 445.6 445.6
2. Ben M'Tir and Kasseb
Ben Metir 38 + + + +
Kasseb 34 + + +
Total Yield 10° m® 72 72 72 72
3. Upper Medjerda
Zouitina 80 + + + +
Bou Heurtma 75 + + + +
Mellegue 127 + + - -
Mellila 25 - - + +
Mellegue 11 107 - - + +
Sub-total 10° m*® 282 282 287 287
4. Lower Medjerda
Sidi Salem 348 + + + +
Lakhmes 4.6 + + + +
Siliana 26 + + + +
R'Mil 7 + + + +
Sarrath 13 - - + +
Tessa 24 - - - +
Beja 14 - - - +
Khaled 13 - - - +
Sub-total 10° m® 385.6 385.6 398.6 449.6
Total Mejerda 10° m? 739.6 739.6 757.6 808.6
Grand Total 10° m® 1085.2 1142.2 1203.2 1254.2

Source: Yields reported by MARH. The yield represents the amount of water that can be withdrawn from the reservoir
annually with a 20% risk of deficit (i.e. water supply guarantee of 80%)
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Year 2010 2020 2030
Storage Storage
Storage Storage Active Volume at Dead Active | Volume at Dead Active Siltation rate
Volume at | Volume at Dead Storage  Storage NWL Storage Storage NWL Storage Storage (10°m®
Region Name of dam | HWL (Mm3) INWL (Mm3)  (Mm3) (Mm3) (Mm3) (Mm3) (Mm3) (Mm3) (Mm3) (Mm3) per year)
Kebir 65.7 64.40 10.60 53.80 64.40 12.70 51.70 64.40 14.80 49.60 0.21 Eau2000
Zerga 34.8 22.00 2.00 20.00 22.00 3.28 18.72 22.00 4.56 17.44 0.13 Eau2000
El Moula 26.3 26.30 7.40 18.90 26.30 9.40 16.90 26.30 11.40 14.90 0.20 Eau2000
Sidi Barrak 325.0 264.50 39.16 225.34 264.50 57.66 206.84 264.50 76.16 188.34 1.85 Eau2000
Ziatine 42.0 33.00 9.60 23.40 33.00 11.50 21.50 33.00 13.40 19.60 0.19 Eau2000
Gamgoum 21.2 - - - 18.30 4.90 13.40 18.30 5.07 13.23 0.02 Eau2000
E,)\(,t;ft?e Harka 455 - - - 3030 10.00 20.30 3030 11.20 19.10 0.2 Eau2000
Sejnane 165.7 137.50 23.92 113.58 137.50 34.42 103.08 137.50 44.92 92.58 1.05 Eau2000
Douimis 58.0 - - - 45.60 4.60 41.00 45.60 5.52 40.08 0.09 Eau2000
Melah 43.0 - - - 41.00 8.70 32.30 41.00 10.40 30.60 0.17 Eau2000
Joumine 165.8 129.90 8.39 121,51 129.90 11.99 117.91 129.90 15.59 11431 0.36 DBGTH actual
Ghezala 16.5 11.70 0.97 10.73 11.70 117 10.53 11.70 1.37 10.33 0.02 DBGTH actual
Tine 54.5 - - - 34.00 3.20 30.80 34.00 3.84 30.16 0.06 Eau2000
Zouitina 132.7 74.82 15.64 59.18 74.82 16.84 57.98 74.82 18.04 56.78 0.12 Eau2000
Sarrath 48.53 20.95 0.47 20.48 20.95 4.57 16.38 20.95 8.67 12.28 0.41 study report DGB
Mellegue 147.5 44.40 16.87 27.53 44.40 44.40 - 44.40 44.40 - 2.81 DBGTH actual
Mellegue2 334.0 - - - 195.00 34.00 161.00 195.00 68.00 127.00 3.40 Eau2000
Tessa 125.0 - - - 44.43 10.10 34.33 44.43 15.30 29.13 0.52 Eau2000
. Ben Metir 734 57.20 5.92 51.28 57.20 7.32 49.88 57.20 8.72 48.48 0.14 DBGTH actual
Ri'\\//'::eéi;n Bou Heurtma 164.0 11750 7.70 10080 | 117.50 890| 10860|  117.50 1010 | 107.40 012 DBGTH actual
Study Area |Kasseb 92.6 81.88 19.86 62.02 81.88 21.86 60.02 81.88 23.86 58.02 0.20 DBGTH actual
Beja 46.0 - - - 26.40 3.70 22.70 26.40 7.40 19.00 0.37 Eau2000
Sidi Salem 959.5 814.00 170.90 643.10 814.00 215.90 598.10 814.00 260.90 553.10 4.50 Eau2000
Khalled 37.0 - - - 34.00 9.50 24.50 34.00 12.70 21.30 0.32 Eau2000
Lakhmes 8.4 7.22 0.18 7.04 7.22 1.30 5.92 7.22 1.60 5.62 0.03 Eau2000
Siliana 125.1 70.00 20.14 49.86 70.00 30.74 39.26 70.00 41.34 28.66 1.06 DBGTH actual
Rmil 6.0 4.00 - 4.00 4.00 0.50 3.50 4.00 1.00 3.00 0.35 Note 1

Note 1: The sedimentation rate reported by Eau2000 would fill the complete reservoir shortly after 2020.

R'Mil does not contribute to downstream demands therefore sedimentation rate has been assumed for clarity of presentation.
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Code Description Name Max Sglnmty
g/liter

BAO1 Agricultural demand Mornag CMCB 1.50
BEO1 Agricultural demand Testour 2.00
BEO2 Agricultural demand Tebourba Mjez 2.00
BEO5 Agricultural demand Goubellat 2.00
BEO7 Agricultural demand Sidi Ismail 2.00
BEO8 Agricultural demand Nefza Ouechtata 2.00
BE10 Agricultural demand Skhira 2.00
BE11 Agricultural demand El-Herri 2.00
Bl02 Agricultural demand Utique 2.00
BI03 Agricultural demand Tobias Bizerte 2.00
BI04 Agricultural demand El Aalia Menzel Jmil 2.00
BI105 Agricultural demand Cap Serrat 2.00
BI06 Agricultural demand Ghezela 2.00
BIO07 Agricultural demand Teskraya 2.00
B109 Agricultural demand Sejenane (Sidi Barak) 2.00
BI10 Agricultural demand Mateur 1.00
BI11 Agricultural demand Ras Jebel - Ousja 1.00
BI12 Agricultural demand Zouaouine 1.00
JEO1 Agricultural demand Bouhertma sect I et 11 1.50
JEO3 Agricultural demand Bouhertma sect IV 1.50
JEO4 Agricultural demand Badrouna 2.00
JEO7 Agricultural demand Bouhertma sect VI 2.00
JEO8 Agricultural demand Sidi Shili 2.00
JEO9 Agricultural demand Tabarka Mekna 2.00
JE11 Agricultural demand Bouhertma phase 11l 2.00
JE12 Agricultural demand Hammam Bourguiba Fernana 2.00
KF02 Agricultural demand Sidi Khiar 2.00
KF10 Agricultural demand Nebeur 2.00
LAO3 Agricultural demand Kalaat Landlous 3.00
LAQ9 Agricultural demand Borj Toumi Nouveau 3.00
LA34 Agricultural demand Basse Vallée (ancien) 3.00
LA35 Agricultural demand Tobias Ariana 3.00
NAO03 Agricultural demand Grombalia 1.50
NAO4 Agricultural demand Nouvelle Sauvegarde 1.50
NAO06 Agricultural demand Soliman-MI Bouzelfa 1.50
NAO7 Agricultural demand Korba Menzel Temim 1.50
NAO8 Agricultural demand Ancienne Sauvegarde 1.50
SLO1 Agricultural demand Lakhmes 1.00
SLO02 Agricultural demand Gaafour-Laroussia 1.00
SL09 Agricultural demand Rmil 1.00
UBER Urban water demand Towns along the pipeline (Ben M'Tir ) 1.50
UBIZ Urban water demand Bizerte 1.50
UCTU Urban water demand Tunis 1.50
UNAB  |Urban water demand Cap Bon (Nabeul) 2.50
USFA Urban water demand Sfax & Sidi Bouzid 1.50
USAK Urban water demand Sahel & Kairouan 1.50
ENO02 Environmental demand Lake Ichkeul 2.00




#5.5. 1

INREDLIWAEE (RER)

Name of Dam Sidi Salem
|Capacity at Normal Water Level (Mm®) 814.0 Date of Measure Jun—87 Aug-89 Mar-91 Oct—98
Catchment Area As(kmz) 18191 Period of Time t(year) 6.0 8.0 10.0 17.0
1 |Date of Service Start 1981 Sediment Volume (Mm®) 30.6 47.0 52.0 87.5
Annual Sediment Volume _Md'(Mm®/yr) 5.1 5.9 5.2 5.1
Annual Net Swdiment Volume Md(Mm’/yr) 3.3 3.8 34 33
Data Source (M @ _ |Denudation Rate (mm/yr) 0.2 0.2 0.2 0.2
Name of Dam Mellegue
|Capacity at Normal Water Level (Mm®) 270.0 Date of Measure Jun-75 May—-80 Dec-91 Jun—-00
Catchment Area As(kmz) 10309 Period of Time t(year) 21.0 26.0 375 46.0
2 |Date of Service Start 1954 Sediment Volume (Mm®) 545 90.0 142.0 179.0
Annual Sediment Volume _Md'(Mm®/yr) 26 35 38 3.9
Annual Net Swdiment Volume Md(Mm®/yr) 1.7 23 25 25
Data Source (M @ _ |Denudation Rate (mm/yr) 0.2 0.2 0.2 0.2
Name of Dam Bou Heurtma
|Capacity at Normal Water Level (Mm®) 117.5  |Date of Measure Mar-93
Catchment Area As(km?) 390 Period of Time t(year) 16.0
3 |Date of Service Start 1976 Sediment Volume (Mm®) 20
Annual Sediment Volume _Md'(Mm®/yr) 0.1
Annual Net Swdiment Volume Md(Mm®/yr) 0.1
Data Source (M @ _ |Denudation Rate (mm/yr) 0.2
Name of Dam Ben Metir
|Capacity at Normal Water Level (Mm®) 62.0 Date of Measure 1986
Catchment Area As(kmz) 103 Period of Time t(year) 32.0
4 |Date of Service Start 1954 Sediment Volume (Mm®) 40
Annual Sediment Volume _Md'(Mm®/yr) 0.1
Annual Net Swdiment Volume Md(Mm®/yr) 0.1
Data Source (M @ _ |Denudation Rate (mm/yr) 0.8
Name of Dam Kasseb
|Capacity at Normal Water Level (Mm®) 820 Date of Measure 1986
Catchment Area As(kmz) 101 Period of Time t(year) 18.0
5 |Date of Service Start 1968 Sediment Volume (Mm®) 28
Annual Sediment Volume Md'(Mm®/yr) 0.2
Annual Net Swdiment Volume Md(Mm®/yr) 0.1
Data Source (M @ _ |Denudation Rate (mm/yr) 1.0
Name of Dam Lakhmes
|Capacity at Normal Water Level (Mm®) 8 Date of Measure 1975 1991 Jun—00
Catchment Area As(km?) 127 Period of Time t(year) 9.0 25.0 34.0
6 [Date of Service Start Apr-66 |Sediment Volume (Mm®) 2.0 1.2 1.0
Annual Sediment Volume _Md'(Mm®/yr) 0.2 0.0 0.0
Annual Net Swdiment Volume Md(Mm®/yr) 0.1 0.0 0.0
Data Source (M @ _ |Denudation Rate (mm/yr) 1.1 0.2 0.2
Name of Dam Siliana
|Capacity at Normal Water Level (Mm®) 70.0 Date of Measure May-94
Catchment Area As(km?) 1,040  |Period of Time t(year) 7.0
7 |Date of Service Start Dec-87 |Sediment Volume (Mm®) 4.1
Annual Sediment Volume _Md'(Mm®/yr) 0.6
Annual Net Swdiment Volume Md(Mm®/yr) 04
Data Source (M @ _ |Denudation Rate (mm/yr) 0.4

Data Source

(DLe Transport Solide des Oueds en Tunisie, Apr 2001 (The Strong Transportation of the Wadis in Tunisia, Apr 2001)

(@Monthly data of dams
: The original data are questionable.
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APPENDIX 1

Units (facilities and/or projects) obligatorily submitted to an Impact Study on the
Environment (EI1A).

Category A: Units which require a consulting period which does not exceed 21

working days

1) Units of domestic and assimilated waste with a capacity that does not exceed 20
tons per day.

2) Units of treatment and manufacture of building materials of ceramics and glass

3) Units of drugs manufacturing

4) Units of manufacturing non ferrous metals

5) Units of metal treatment and surface treatment

6) project of exploration and extraction of oil and natural gas

7) Industrial quarries of ballast and sand which output do not exceed 300000 tons per
year, and the industrial quarries of clay and marble stones.

8) Manufacturing unit of sugar refinery and yeast

9) Unit of thread textile dyeing, of clothing, knitting and jeans fading and completion

10) Project of development of industrial areas the surface of which does not exceed five
(5) hectares

11) Project of urban allotment which surface is comprised between five (5) and twenty
(20) hectares

12) Project of development of tourist areas the surface of which is comprised between
ten (10) and thirty (30) hectares

13) Manufacturing units of mineral fibre

14) Units of manufacturing, transformation, conditioning and conservation of foodstuff

15) Slaughterhouses

16) Manufacturing or construction unit of car, lorries or their motors

17) Shipyard projects

18) Project of manufacturing and maintenance of aircraft

19) Units of shellfish farming

20) Water desalination units in industrial and tourist units

21) Units of spa and hydrotherapy industry

22) Hotel units with a capacity exceeding three hundred beds (300)

23) Manufacturing unit of paper and cardboard

24) Manufacturing unit of elastomer and peroxide

Source: ANPE, MEDD
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Category B: Units which require a consulting period that does not exceed three

working months (3 months)

1) Unit of raw oil refinery and installation of gasification and liquefaction of at least
500 tons of coal or bituminous schist oil per day

2) Unit of electricity manufacturing with at least a capacity of three hundred MW

3) Units of domestic and assimilated waste with a capacity that does not exceed 20
tons per day.

4) Unit of management of hazardous wastes

5) Manufacturing unit of concrete, whitewash and gypsum

6) Manufacturing unit of chemicals, pesticides, painting, polish and bleach category 2
according to the nomenclature of establishments known as hazardous, unhealthy
and inconvenient.

7) Steel units

8) Industrial quarries of ballast and sand which output do not exceed 300000 tons per
year, and the extraction of water resources.

9) Manufacturing unit of paper pulp and treatment of cellulose

10) Project of construction of railways, motorways, express roads, bridges and grade
separation

11) Project of airport construction with a takeoff and landing track longer than two
thousand one hundred meter (2100).

12) Project of commercial, fishing and pleasure ports

13) Project of development of industrial areas with a surface exceeding five (5) hectares

14) Project of urban allotment with a surface that does not exceed twenty (20) hectares

15) Project of development of tourist areas the surface of which exceeds thirty hectares
(30)

16) Transport facilities of raw oil and gas

17) Units of treatment of urban waste water

18) Collective units of treatment of industrial waste water

19) Units of tannery and tanning

20) Project of irrigated areas through treated waste water

21) Projects of big dams

22) Aquaculture project not mentioned in category A of Appendix 1

23) Desalination unit of drinking water supply in urban areas

24) Project of vacation village with a capacity exceeding one thousand bed (1000)

25) Units of extraction, treatment, and washing of mineral and non mineral products

26) Units of phosphate transformation and its by products

Source: ANPE, MEDD
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APPENDIX 11 Units (facilities and/or projects) submitted to Terms and Conditions

1)

2)
3)
4)

5)
6)
7)
8)
9)

Projects of urban allotment with a surface area which does not exceed five (5)
hectares and projects of tourist area with a surface area which does not exceed ten
(10) hectares

Projects of construction of schools and teaching establishments

Projects of construction of canals for water conveyance or diversion

Projects of energy transport which are not mentioned in Appendix 1 and which do
not cross legally protected areas such as natural and significant areas

Project of costal development not mentioned in Appendix 1

Oil mil units

Units of animal and vegetal oil extraction

Units classified of animal breeding

Unit of textile industry not mentioned in Appendix 1

10) Unit of stamping,, cutting and big metal parts
11) Units of storage, hydrocarbon distribution or the stations of washing and greasing

vehicles

12) Manufacturing units of starchy

13) Traditional quarries

14) Units of storage of gas and chemical products

15) Boiler making industry, tank construction and other parts of sheet-metal works
16) Laundries using water for washing clothes and blankets

17) Lake occurring between hills

18) Manufacturing units of toiletries and vitamins

Source: ANPE, MEDD
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(1) Probable Basin Average 6 day Rainfall (1968/69 - 2005/06) (mm) (2) Probable Peak Discharge
at K13 and Ghardimaou (m3/s)
HY-M HY-U1l HY-U2 HY-D1 HY-D2 HYd-Bh
Mellgucel,)'llx;lejerda Mellgucel,)'l]\/flejerda Sidi Salem Lagsrl:]SIa Estuary Boug:s}rtma K13 Ghardimaou
Catchment 4561 1154 10414 14172 15968 390 9000 1480
Return Period km2 km2 km2 km2 km2 km2 km2 km2
2 55 75 60 56 55] 143 470 250
5 82 101 84 80 79 185 940 520
10 104 121 100 98 96 215 1430 790
20 128 141 118 116 113 246 2080 1150
30 143 155 129 127 124 264 2200 1410
50 164 171 143 141 137 289 3340 1830
100 195 196 163 162 156 324 4710 2550
200 230 224 184 184 175 361 6620 3540
Disribution LP3 LP3 LP3 LP3 LP3 LP3 GEV GEV

Note : Basin average rainfall of HY-U2 will be applied to HY-D1 and HY-D2 as their values are similar.
LP3: Log Pearson Type Ill, GEV : Generalized Extream Value

vI-L

(3) Basin Average 6 Day Rainfall during Experienced Major Floods (4) Peak Discharge
at K13 and Ghardimaou (m3/s)
6day rain HY-M HY-U1l HY-U2 HY-D1 HY-D2
Flood date Return period ME"gfl’):’f'eJema Jendouba  Sidi Salem  -3TOUsia Estuary BouHeurtma K13  Ghardimaou
Dam Dam
1973 Mar Fl. | 6 day rainfall 1973/3/24 to 1973/3/29 mm/6days 115 130 121 120 111 213 1280 2370
year 15 15 22 25 20 10 8 80
2000 May FI.| 6 day rainfall 2000/5/22 to 2000/5/27 mm/6days 74 121 70 62 64 32 4480 737
year 4 10 3 25 3 <1.01 90 10
2003 Jan Fl. | 6 dayrainfall 2003/1/8 to 2003/1/13 mm/6days 110 89 98 100 94 112 2600 1090
year 12 4 10 12 10 1.01-2 30 18
6 day rainfall 2003/1/16 to 2003/1/21 mm/6days 27 88 46 41 41 155 692 334
year 1.01-2 4 1.01-2 1.01-2 1.01-2 3 3 3
6 day rainfall 2003/1/22 to 2003/1/27 mm/6days 41 72 62 56 51 121 154 419
year 1.01-2 1.01-2 2 2 1.01-2 1.01-2 <1.01 4
6 day rainfall 2003/1/31 to 2003/2/5 mm/6days 16 61 37 32 31 118 80 131
year <1.01 1.01-2 1.01-2 1.01-2 1.01-2 1.01-2 <1.01 1.01-2
2004 Jan Fl. | 6 day rainfall 2003/12/8 to 2003/12/13| mm/6days 139 175 139 142 140 223 2480 938
year 28 50 40 50 60 13 28 15
6 day rainfall 2003/12/19 to 2003/12/24 mm/6days 28 54 40 32 35 116 - -
year 1.01-2 1.01-2 1.01-2 1.01-2 1.01-2 1.01-2
6 day rainfall 2003/12/29 to  2004/1/3 mm/6days 42 51 51 40 43 146 645 1470
year 1.01-2 1.01-2 1.01-2 1.01-2 1.01-2 2 3 32
6 day rainfall 2004/1/20 to 2004/1/25 mm/6days 14 24 30 23 23 127 - 190
year <1.01 <1.01 1.01 1.01 1.01 1.01-2 <1.01

Note : - : Negligibly small



(1) Runoff Analysis Result : Peak Runoff from Sub-catchments *1
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Runoff CA Peak Discharge (m3/s)
Zone km2 2-y 5-y 10-y 20-y 50-y 100-y 200-y
Dam Sites
BouHeurtma Dam 390 240 490 745 1083 1731 2427 3391
Siliana Dam 1040 164 334 508 738 1180 1654 2312
Tessa Dam 1420 213 434 660 960 1535 2151 3006
Sarrath Dam (HY-M) 1850 278 567 863 1255 2005 2811 3927
Sarrath Dam (HY-U2) 1850 270 551 838 1220 1950 2733 3818
Runoff from sub Catchment
HY-U1 (HY-U1) 1154 189 386 587 854 1365 1913 2673
HY-Mp1 (HY-M) 2306 304 621 944 1374 2196 3078 4300
HY-Mp1 (HY-U2) 2306 296 603 918 1335 2134 2991 4180
HY-Mp2 405 63 129 196 284 455 637 890
HY-U2p11 (U2) 1154 158 323 492 715 1143 1602 2239
HY-U2p12 1664 234 478 727 1057 1690 2368 3309
HY-U2p13 1630 195 398 606 881 1409 1974 2759
HY-D2p11 1626 240 490 746 1085 1734 2430 3396
HY-D2p12 1092 134 273 415 604 966 1353 1891
HY-D2p13 1473 188 383 582 847 1354 1898 2652
(2) Probable Flood Calculation Result (No dam, MIKE BASIN simulation Result)
Runoff CA Peak Discharge (m3/s)
Zone km2 2-y 5-y 10-y 20-y 50-y 100-y 200-y
Bou Salem (Mej&BH conf.) 16500 733 1501 2252 3339 5267 7107
Sidi Salem Dam site 18150 675 1376 2066 3035 4820 6547
Estuary 23397 546 1092 1638 2397 3790 5201
Note : ( ) Basin Average Rainfall Applied
(3) Design Peak Discharges (Inflow from Algeria)
Station CA Peak Discharge (m3/s)
km2 2-y 5-y 10-y 20-y 50-y 100-y 200-y
BP-AM (Mellegue) *1 6224 470 940 1430 2080 3340 4710 6620
BP-AU2 (Ghardimaou) *1 1507 250 520 790 1150 1830 2550 3540
(4) Probable Peak Discharges in Existing Studies
Station CA Peak Discharge (m3/s) Design
km2 2-y 5-y 10-y 20-y 50-y 100-y 200-y 1000-y 10000-y | flood
Dam Sites
BouHeurtma Dam *3 390 (Return period unknown) 3300
Tessa Dam *3 1420 1250 2500 3500 5500 5500
Sarrath Dam *3 1850 3800 8000 8000
Mellegue Dam *3 10309 4500 11300 6000
Siliana Dam *3 1040 (Return period unknown) 5100
Sidi Salem *3 18150 (Return period unknown) 6700
Mellegue 2 *3 10100 1700 5000 11000 25500 11000
estimated upper limit*3| 10100 3100 8000 16500 35000
Gauging station sites
K13 *1 9000 470 940 1430 2080 3340 4710 6620
K13 *3 9000 1600 4700 10400 24000
estimated upper limit*3 9000 2900 7600 15500 33000
Bou Salem (w/o Mellegue)*1 16330 530 1080 1560 2110 2970 3720 4580
Bou Salem (w/o Mellegue)*2 16330 556 1625 4050
Mejez El bab (w/oMellegue)| 21008 650 1790 4000

Source : *1: Computation by the Study Team

*2 : Monographies

*3 : Various dam data and Existing study reports
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Interview Survey on Public Acceptance of Flood Risk

The survey on the acceptance of flood risk was carried out in the Mejerda River basin (upper,
middle and lower) with 400 sampled respondents. The major survey results are enumerated below.

(@)

(b)

(©

(d)

(€)

()

(9)

(h)

(i)

)

(k)

The government provided assistance to the victims of the floods (1973, 2003, etc.); this
help was varied, it included compensation in money for the undergone damage but also
food, clothes and mobilization of support staff; however, the surveyed people, in their
great majority estimate that this help was insufficient and did not satisfy them because it
could not cover the total of damage which they suffered.

Almost all the surveyed people, except 3 people, have declared frightened by return of
floods. The imperative reasons of this fear are especially explained by fear that necessary
measures have not been taken to protect them. Fears relate to the destruction of property,
the destruction of houses and loss of human lives. This fear results in the largely
widespread belief (more than 84% of the cases) that serious floods are foreseeable in the
future.

Indeed, 88.3% of the surveyed people believe that there will be risks in future flood. Only
a small minority of 5% were quiet because it is persuaded that necessary measures will be
taken to face the future floods.

Questioned on the causes of risk of floods to come, the surveyed people are especially
worried because they are in the fear that necessary measures will not be taken (40.7% of
the questioned cases) or because there are many houses and cultivated lands in the lower
areas. People tend to in general believe that the next flood will be more catastrophic,
considering necessary measures are not taken.

Questioned if they can cohabit with a certain level of risk, the great majority of the
questioned people reject this possibility, considering that the tolerance level is equal to
zero flood. However, a minority of more than 20% thinks that it can live with a minimum
of risk. Thus, the acceptability of risk of floods is very low. The fear of floods and the risk
which they generate is dominant in the population.

People know the majority of structural measures, in particular improvement of riverbeds,
dams and levees. However, they know much less about a retarding basin.

In their great majority, they believe that these measures should be applied. The minority
which does not believe in this need considers that it was not convinced of the effects of
these measures in the past.

Those who believe on the contrary in the need for these measures want to live in safety, to
reduce flood damage and to preserve their sources of income.

People know well some non-structural measures and less better some others. They know
more about alarm systems and to a lesser extent about the lawful control of land use.
They know much less about the system of fighting against floods with participation of
population and an insurance flood system.

An important majority slightly higher than that for the structural measures considers that
it is necessary to apply non-structural measures, while a minority of 23% does not see the
need of it, convinced of their low effectiveness.

Questioned if the Government will take necessary measures to protect the population
during future floods, a simple majority believe that it will take them. They are persuaded
that the Government has budgetary constraint which prevents it from taking such
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measures.

() Structural and non structural measures shown in the survey are in harmony with the
expectation of two thirds of the surveyed people, while the remaining 1/3 estimate that
they are not completely in harmony with their expectations and propose supplementary
measures, in particular better monitoring of reservoir water level and better help of
evacuation.

(m) People are relying much on the assistance of the Government; this means that they have
high hopes on the Government, although they do not have complete confidence in its firm
decision to take necessary measures at an appropriate time.

(n) Half of the people surveyed are laid out to assume a share of responsibility with respect to
the danger of future floods, while about the other half is not laid out yet to assume this
responsibility. As to what are the reasons for refusal to assume the self-responsibility,
more than half of people estimate that the management of floods concerns the
Government strictly, while the others estimate that the individuals cannot do anything
against the phenomenon of flood.

(0) The great majority do not want to come to a conclusion about the amount of money
which they agree to pay and estimate that they will make the decision at the time of the
advent of flood and a minority is laid out to pay less than 100 DT; another minority more
than 100 Dinars.

(9] Concerning structural measures to apply, the surveyed people gave the absolute priority to
the improvement of riverbed and the construction of farm roads to avoid being
surrounded in the event of floods; they also estimate that the establishment of rules of
more rigorous management at the reservoir water level is desirable.

(o) Concerning non-structural measures, the surveyed people give priority to the regulation
which would prohibit construction in low zones to avoid the danger from the floods; they
are also persuaded of the importance of alarm system for the evacuation at the time of
floods.

People do not seem to be familiar with a hazard map, house resistant to floods, a system of flood

fighting with community participation and especially a flood insurance system.

2 First Stakeholders’ Meeting

The stakeholders’ meeting was carried out also in the upper, middle and lower regions of the
Mejerda River with 138 participants in total. The major discussion results are as enumerated below.

€)) As regards non-Structural Measures

1) Populations have pointed out insufficiency of flood measures and have suggested that
the good management of reservoir water release should not be cumulated with big
floods or strong rainfalls considering that the decreased capacity of the Mejerda River
could not longer accommodate big discharges, sedimentation being one of the main
causes.

2) They have stressed failed civil protection measures, which are too late and slow to
act; therefore it needs strengthening and good coordination to help reduce the extent
of flood damage.

3) Other non-structural measures to be implemented include development of an
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optimum level of coordination between various administrations to avoid disorderly
and counter-productive actions such as the authorizations delivered by local
government to allow building houses, factories or projects in the public hydraulic
domains. These measures also include prohibiting plantation of trees in river channels
under a pretext of fixing the soil as well as the disorderly construction of dyke in river
channels, obstructing the flow and also deteriorating proper function of automatic
water level gauges.

Follow-up measures, such as information of public and sensitization campaigns,
would be necessary at the time of major decisions to establish confidence between the
administration and the populations.

All of these issues raised suggest that a good organizational and institutional strengthening and
capacity building program is necessary in the plan formulation before any sustainable
implementation of the measures is ensured.

(b) As regards Structural Measures

1)

2)

3)

4)

5)

As most urgent structural measures, river widening and river course cleaning to
remove sediment and anarchical vegetation growing inside river courses have been
suggested. Construction of farm roads or rehabilitation of existing ones, are
suggested to prevent people from being surrounded by water during floods. This
measure has been an opinion widely expressed in the interview survey and public
consultations.

The construction of a shortcut channel to rectify the route of the Mejerda River has
also been suggested to avoid meandering of river which invades cultivated lands
and make them easily flooded.

The construction of a bypass channel to control big discharge during floods has
been highly suggested as well.

The populations are unanimous to preserve the historical monuments and to find a
friendly solution so as not to put in danger the historical inheritance of Tunisia,
referring particularly to the Muradi bridge (built in 1088; 11th century 1088) of
Medjez el Bab. Construction of a bypass channel or a floodway outside of the city
has been suggested.

Most of the populations denounced the anarchical behaviours of people who build
in flood prone areas, destroy levees along river channels and throw wastes into
rivers. Any implementation of structural measures should first deal with these
people and find a way through sensitization or other means to solve these problems,
some of which, such as building houses in the hydraulic public domain, are very
complex issues considering involvement of some local authorities.

(3) Second Stakeholders’ Meeting

The stakeholders’ meeting was carried out also in the upper, middle and lower regions of the
Mejerda River with 187 participants in total. The major discussion results are as enumerated below.

(@) A large majority expressed its concern at the impact of the measures on the
socio-economic life in particular. Indeed, the farmers and breeders who live on the edge
of the Mejerda River are concerned that the construction works related to the measures
take too long, which could negatively influence their sources of income that are
depending on the water of the Mejerda River: irrigation of agricultural land and water for
livestock.
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The fear of water pollution is the main source of concern, especially in the middle and
lower areas of the Mejerda River basin.

A large majority gave their approval to the presented structural measures (85%), but
17.7% of them did agree only if there are no serious impact of the planned structural
measures.

It is also important to take into account the 15% minority who refuses the measures or
who do not understand them well enough. Their refusal resulted mainly from the fear that
compensation would not be applied fairly.

At the regional level, the understanding and adherence to the structural measures is not
homogeneous; there are different levels depending on the locations of meetings. At Bou
Salem, the level of understanding and adherence is very satisfactory; it is gratifying at
Sidi Thabet and quite satisfying at Testour. This is due to three reasons:

1) First reason: At Testour and Sidi Thabet, it is noted that there are large numbers of
farmers and breeders who live mainly on the use of water of the Mejerda River for
irrigated agriculture and for livestock. These people are worried about their
sources of income which would be affected if the construction works take a long
time. At Bou Salem, it is noted that there are large numbers of residents (employees,
officials, etc.) who have suffered especially due to the urban flooding destroying
their homes.

2)  Second reason: At Bou Salem, the participants felt that the structural measures
would adequately meet their expectations; to the contrary at Testour and Sidi
Thabet, there are localities, such as Slouguia, Mastouta, Sidi Thabet and Kalat
Landalous which felt that the measures had not taken into consideration their
localities.

3)  Third reason: At Testour, some participants felt that in the past they had not been
adequately compensated for the construction of the Sidi Salem Dam. They are
afraid that the bad experience would be repeated in the future.
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Dam name Sidi Salem Dam (Existing)
Dams to be Mellegue (Mellegue2), Bou Heurtma and Siliana Dams.

coordinated

Reference points
of discharges

Ghardimaou, Jendouba, Bou Salem, Jebel Laoudj, Gauging Stations (GSs)

Reservoir
operation

- If the actual water level in the Sidi Salem Reservoir (the Reservoir) is at the normal water level (or
close to this level) and the discharge upstream of the Reservoir (e.g. outflow from the Mellegue
Dam, at Jendouba or Bou Salem GSs) is higher than the maximum river channel capacity
downstream of the Reservoir, it is recommended to pre-release the Reservoir by releasing the
maximum river channel capacity.

- Pre-release of the Reservoir is limited by the inflow from the Khalled River and the Siliana River.
The pre-release must be coordinated with the discharge at Jebel Laoudj GS.

- If the outflow from the Mellegue Dam or the discharge at Ghardimaou, Jendouba or Bou Salem
GSs increases 3,000 m¥s, it is recommended to immediately and completely open both bottom
outlets and one sluice of main spillway.

- If the outflow from the Mellegue Dam or the discharge at Ghardiamou, Jendouba or Bou Salem
GSs increases 5,000 m%/s and the discharge at such a check point has still an increase tendency, it is
recommended to immediately and completely open both bottom outlets and all 3 sluices of main
spillway and release as much outflow as possible from to the Reservoir.

- As soon as the water level in the Reservoir reaches the maximum high water level (MHWL) =
119.50 m, it is needed to immediately open as many outlets or spillway gates as necessary for
stopping increase of water level.

Dam name

Mellegue Dam (Existing)

Dams to be
coordinated

Bou Heurtma, Tessa Dams

Reference points
of discharges

Border with Algeria, the Sarrath River, K 13 GS, Jendouba GS

Reservoir
operation

- If the actual water level in the Mellegue Reservoir (the Reservoir) is at the normal water level (or
close to this level) and the discharge upstream of the Reservoir (e.g. inflow from Algeria, measured
discharge on the Sarrath River or in K 13 GS) is higher than the maximum river channel capacity
downstream of the Reservoir, it is recommended to pre-release the Reservoir by releasing the
maximum river channel capacity.

- Pre-release of the Reservoir must be coordinated with the actual discharge at Jendouba GS and
according to flood situation on the Bou Heurtma and the Tessa Rivers, so that the maximum river
channel capacity in the Mejerda River reaches from Jendouba to the Sidi Salem Reservoir is not
exceeded.

- If the discharge upstream of the Reservoir (the Mellegue River at Algerian border, the Sarrath
River, etc.) exceeds 1,500 m%s it is recommended to immediately and completely open both bottom
outlets, i.e. to release up to 600 m/s.

- As soon as the water level in the Reservoir reaches MHWL (269.00 m), it is needed to immediately
open as many outlets or spillway gates as necessary for stopping increase of water level.

Dam name

Bou Heurtma Dam (EXxisting)

Dams to be
coordinated

Mellegue (Mellegue2), Tessa, Ben Metir, Mellegue Dams

Reference points
of discharges

Fernana, Jendouba GSs

Reservoir
operation

- If the actual water level in the Bou Heurtma Reservoir (the Reservoir) is at the normal water level
(or close to this level) and the discharge upstream of the Reservoir (e.g. outflow from the Ben Metir
Reservoir or at Fernana GS) is higher than the maximum river channel capacity downstream of the
Reservair, it is recommended to pre-release the Reservoir by releasing the maximum river channel
capacity through the bottom outlet.

- Pre-release of the Reservoir must be coordinated with the actual discharge at Jendouba GS,
releasing of the Mellegue Reservoir and according to flood situation on the Tessa River, so that the
maximum river channel capacity in the Mejerda River reaches from Jendouba to the Sidi Salem
Reservoir is not exceeded.

- As soon as water level in Reservoir reaches the uncontrolled spillway crest (221.00 m), the bottom
outlet of the Bou Heurtma Dam is gradually closed to release a constant outflow (equal to the
maximum river channel capacity downstream of the Reservoir) as long as possible. The bottom
outlet is completely closed during culmination of flood wave.
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- As soon as the water level in the Reservoir reaches MHWL (226.00 m) it is needed to immediately
open the bottom outlets (partly or completely) as necessary for stopping increase of water level.

- After water level culmination in the reservoir, it is necessary to release flood control storage.
During the first releasing period, the water automatically spills over the uncontrolled spillway. After
storage decreasing through the spillway, the water in the Reservoir is released with the maximum
river channel capacity in the Bou Heurtma River downstream of the Reservoir. During this second
period, the bottom outlet is gradually opened and releasing of reservoir continues until the actual
normal water level in the Reservoir is reached (i.e. the flood control storage of the Reservoir is

empty).

Dam name

Siliana Dam (Existing)

Dams to be
coordinated

Sidi Salem, Lakhmes Dams

Reference points
of discharges

Jendouba, Bou Salem, Oussafa, Slouguia GSs

Reservoir
operation

- If the actual water level in the Siliana Reservoir (the Reservoir) is at the normal water level (or
close to this level) and the discharge upstream of the Reservoir (e.g. outflow from the Lakhmes
Reservoir or at Oussafa GS) is higher than the maximum river channel capacity downstream of the
Reservoir, it is recommended to pre-release the Reservoir by releasing the maximum river channel
capacity through the bottom outlet.

Pre-release of the Reservoir must be coordinated with the actual discharge at Slouguia GS and
releasing of the Sidi Salem Reservoir, so that the maximum river channel capacity in the Mejerda
River downstream of the Sidi Salem Dam is not exceeded.

As soon as the water level in the Reservoir reaches the uncontrolled spillway crest (388.50 m), the
bottom outlet of the Siliana Dam is gradually closed to release a constant outflow (equal to the
maximum river channel capacity downstream of the reservoir) as long as possible. The bottom
outlet is completely closed during culmination of flood wave.

As soon as the water level in the Reservoir reaches MHWL (395.50 m), it is needed to immediately
open the bottom outlets (partly or completely) as necessary for stopping increase of water level.

After water level culmination in the reservoir, it is necessary to release flood control storage.
During the first releasing period, the water in the Reservoir automatically spills over the
uncontrolled spillway. After storage decreasing through the spillway, the water in the Reservoir is
released with the maximum river channel capacity in the Siliana River downstream of the
Reservoir. During this second period, the bottom outlet is gradually opened and releasing of
reservoir continues until the actual normal water level in the Reservoir is reached (i.e. the flood
control storage of the Reservoir is empty).

Dam name

Mellegue2 Dam (under detailed design)

Dams to be
coordinated

Mellegue, Bou Heurtma and Tessa Dams

Reference points
of discharges

Border with Algeria, the Sarrath River, K 13 GS, Jendouba GS

Reservoir
operation

- The Mellegue 2 and the Mellegue Reservoirs are operated as cascade reservoirs. It is recommended
to fill the upper reservoir at first and during the flood descending period to empty also the upper
reservoir at first.

If it is necessary to release a big outflow from the Mellegue Reservoir (e.g. in case of huge flood in
the Mellegue River catchment), the bottom outlet of the Mellegue 2 Reservoir (the Reservoir) can
be open (up to the maximum capacity) during the flood ascending period to support higher
releasing discharge from the Mellegue Reservoir. In such a case, it is recommended to completely
close the bottom outlet of the Reservoir again at the moment of peak inflow into the Reservoir. This
operation enables to use the maximum volume of flood control storage and decrease and postpone a
peak outflow from the Reservoir.

As soon as the water level in the Reservoir reaches MHWL (304.00 m), it is needed to immediately
open bottom outlets (partly or completely) as necessary for stopping increase of the water level.
During this operation, it is needed to consider safety risk of both dams as well.

After water level culmination in the reservoir, it is necessary to release flood control storage.
During the first releasing period, water in the Reservoir automatically spills over the uncontrolled
spillway into the Mellegue Reservoir and the Mellegue Reservoir is used as a buffer reservoir. After
storage decreasing through the spillway, the water level in the Reservoir is released with the
maximum river channel capacity in the Mellegue River downstream of the Mellegue Dam. During
this second period, water level in the Mellegue Reservoir remains stable: only the Reservoir is
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released. Releasing of the Mellegue Reservoir continues after the Reservoir reaches the normal
water level (i.e. the flood control storage of the Reservoir is empty).

Dam name

Sarrath Dam (under construction)

Dams to be
coordinated

Mellegue (Mellegue 2),Tessa and Ben Metir Dams

Reference points
of discharges

Sidi Abdelkader, Sarrath Pont Route, K 13 GSs

Reservoir
operation

- If the actual water level in the Sarrath Reservoir (the Reservoir) is at the normal water level (or
close to this level) and the discharge upstream of the Reservoir (e.g. at Sidi Abdelkader GS or
Sarrath Pont Route GS) is higher than the maximum river channel capacity downstream of the
Reservoir, it is recommended to pre-release the Reservoir by releasing the maximum river channel
capacity through the bottom outlet.

The pre-release must be coordinated with the actual Mellegue inflow from Algeria or according to
the actual discharge or the discharge forecasted for K 13 GS and also according to actual situation
of the Mellegue (Mellegue 2) Reservoir.

As soon as the water level in the Reservoir reaches the uncontrolled spillway crest (546.00 m), the
bottom outlet of the Sarrath Dam is gradually closed to release a constant outflow (equal to the
maximum river channel capacity downstream of the Reservoir) as long as possible. The bottom
outlet is completely closed during culmination of flood wave.

As soon as the water level in the Reservoir reaches MHWL (552.00 m), it is needed to immediately
open bottom outlets (partly or completely) as necessary for stopping increase of the water level.

After water level culmination in the reservair, it is necessary to release flood control storage.
During the first releasing period, water in the Reservoir automatically spills over the uncontrolled
spillway. After storage decreasing through the spillway, the water in the Reservoir is released with
the maximum river channel capacity in the Sarrath River downstream of the Reservoir. During this
second period, the bottom outlet is gradually opened and releasing of reservoir continues until the
actual normal water level in the Reservoir is reached (i.e. the flood control storage of the Reservoir
is empty).

Dam name

Tessa Dam (under detailed design)

Dams to be
coordinated

Mellegue (Mellegue2), Bou Heurtma Dams.

Reference points
of discharges

Sers Ville, Jendouba GSs

Reservoir
operation

If the actual water level in the Tessa Reservoir (the Reservoir) is at the normal water level (or close to
this level) and the discharge upstream of the Reservoir (e.g. Sers Ville GS) is higher than the
maximum river channel capacity downstream of the Reservoir, it is recommended to pre-release the
Reservoir by releasing the maximum river channel capacity through the bottom outlet.

The pre-release must be coordinated with actual discharge at Jendouba GS, releasing of the Mellegue
and the Bou Heurtma Reservoirs, so that the maximum river channel capacity in the Mejerda River
reaches from Jendouba to the Sidi Salem Reservoir is not exceeded.

As soon as the water level in the Reservoir reaches the uncontrolled spillway crest (361.00 m), the
bottom outlet of the Tessa Dam is gradually closed to release a constant outflow (equal to the
maximum river channel capacity downstream of the Reservoir) as long as possible. The bottom outlet
is completely closed during culmination of flood wave.

As soon as the water level in the Reservoir reaches MHWL (369.00 m), it is needed to immediately
open the bottom outlets (partly or completely) as necessary for stopping increase of the water level.

After water level culmination in the Reservoir, it is necessary to release the flood control storage.
During the first releasing period, water in the reservoir automatically spills over the uncontrolled
spillway. After storage decreasing through the spillway, water level in the Reservoir is released with
the maximum river channel capacity in the Tessa River downstream of the Reservoir. During this
second period, the bottom outlet is gradually opened and releasing of reservoir water continues until
the actual normal water level in the Reservoir is reached (i.e. the flood control storage of the
Reservoir is empty).
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Scale of River Improvement
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Costruction Cost

) ‘Peak | Existing Flow | oo oo ction FloodBZ;tzrdmg River Channel E = Embankment ot Bypass Channel (zgg;n;}%z";s) 1t By Ol Unit:TND mil.
Zone Return period Dl(iﬁg/asr)ge C(i:)glcsl;y No. Peak Q | Volume |Discharge| Bottom | Length | Height | Length | Height | Length | Discharge | Bottom | Depth | Height | Length FIODdBF;SEit:rdmg Rg:;ﬁizz’:;el Embankment Excavation | Embankment Revetment Total E‘Eg?zn:g?;?s'[
(m3/s) | (mil. m3) | (m3/s) |width(m) | (km) | (m) km) (m) (km) (m3/s) | width (m) | (m) (m) km)

5-Year 520 200 MU317~-MU306 - — - - - — - — — — — - - — - — — — - - 0.00
5-Year 370 200 MU248~MU211 — — — — — — — — — — — — — — — — — — — — 0.00
5-Year 370 200 MU210-MU165 — — — — — — — — — — — — — — — — — — — — 0.00

0 0.00
10-Year 790 200 MU329~MU306 - — 790 10 124 — - — — — — - - — - 5.78 — — - - 5.78
10-Year 570 200 MU248~MU211 — — 570 15 18.9 — — — — — — — — — — 8.66 — — — — 8.66
10-Year 570 200 MU210-MU165 — — 570 10 16.4 — — — — — — — — — — 15.00 — — — — 15.00

29.44) 21.24
UL 20-Year 1,150 200 MU329~-MU306 - — 1,150 15 124 — - - — — — - - - - 8.52 - — - - 8.52
20-Year 820 200 MU248~MU211 — — 820 20 18.9 — — — — — — — — — — 12.77 — — — — 12.77
Jendouba B 250 25 6.0 - - - 22.30 - - 22.30
20-Year 820 200 MU210-MU165 — — 570 35 16.4 — — — — — — — — — — 23.40 — — — — 23.40

66.99) 48.34
50-Year 1,830 200 MU329~MU306 — — 1,830 25 12.4 — — — — — — — — — — 1111 — — — — 11.11
50-Year 1,310 200 MU248~-MU211 - - 1,310 25 18.9 - - - - - - - - — — 16.66 - - - - 16.66
Jendouba B 530 55 6.0 — — — 36.00 — — 36.00
50-Year 1,310 200 MU210-MU165 — — 780 50 16.4 — — — — — — — — — — 35.70 — — — — 35.7,

99.47] 71.78

5-Year 120 120 MG1~-MG8 — — 120 — 16 — — — — — — — — — - 0.42 o) — - - 0.42 0.30

M 10-Year 410 120 MG1~-MG52 - — 410 15 129 — - — — — — - - — - 2.82 121 — - - 4.03] 291

20-Year 1,100 120 MG1~MG112 1,100 25 26.9 3.64 6.24 9.88 7.13

50-Year 2,420 120 MG1~-MG112 - — 2,420 35 26.9 — - — — — — - - — — 5.46 11.64; — - - 17.1 12.34
5-Year 490 200 MU123~-MU164 - — 490 20 16.6 — - — — — — - — - 13.27 — — — 13.27
Bou Salem B 640 400 MU80~MU122 640 30 14.9 — 10.20 3.00 10.20
5-Year 680 250 MU36~MU79 - — 680 35 16.7 — - — — — - - - — - 7.13 — — - - 7.13
5-Year 680 200 MU1~MU35 680 143 o O 0.00 0.91 0.91
Bou Heurtma 40 0.05 0.05

34.56 24.94
10-Year 890 200 MU123~-MU164 - - 890 25 16.6 - - - - - - - - — - 19.00 0.00 - - - 19.00
Bou Salem B 1,110 400 MU80~MU122 810 50 14.9 o o 21.71 0.70 3.40 25.81
10-Year 1,140 250 MU53~MU79 - — 1,140 50 104 — - — — — — - - — - 12.10 0.00 — - - 12.10
10-Year 1,140 250 MU36~MU52 — — 1,140 — 15.9 o O - - - - — - 0.00 0.96 — — — 0.96
10-Year 1,140 200 MU1~-MU35 - — 1,140 - 143 @] @] — — — — — — 0.00 2.93 — — - 2.93
Bou Heurtma 40 — — — — - — — 4.6 4.6 — — — — — — — 0.10 — — — 0.10

60.90 43.95
U2 20-Year 1,490 200 MU123~MU164 — — 1,490 40 16.6 o O - — - 26.00 1.94 — — — 27.94
Bou Salem B 1,800 400 MU80~MU122 — — 1,100 50 149 @] @] 700 25 8.0 — — — 2171 1.86 28.00 — 3.80 55.37
20-Year 1,840 250 MU52~MU79 — — 1,840 50 10.4 — — — — — — — — — — 12.10 0.00 — — — 12.10
20-Year 1,840 250 MU36~MU52 — — 1,840 — 159 @] @] — — — — — — 0.00 175 — — — 175
20-Year 1,840 200 MU1~MU35 — — 1,840 — 143 o O - - - - — - 0.00 4.43 — — — 4.43
Bou Heurtma 40 — — — — — — — 6.9 6.9 — — — — — — — 1.54 — — — 1.54

103.13 74.42
50-Year 3,330 200 MU123~-MU164 — — 3,330 50 16.6 @] @] - - - - - — 34.36 3.37 — — — 37.73
Bou Salem B 3,570 400 MU80~MU122 — — 1,970 50 14.9 o O 1,600 50 8.0 o - — 21.71 3.27 40.02 3.00 4.20 72.20
50-Year 3,870 250 MU53~MU79 - - 3,870 50 10.4 - - — - - — - - - - 12.10 - - - - 12.10
50-Year 3,870 250 MU36~MU52 — — 3,870 — 15.9 ] o - - - - — - 0.00 3.97 — — — 3.97
50-Year 3,870 200 MU1~-MU35 — — 3,870 — 143 @] @] — — — — — — 0.00 9.60 — — — 9.60
Tessa — — TS1-TS72 — — — — — — — 20| 164 — — — — — — — 2.92 — — — 2.92
Bou Heurtma 300 — — — — — — — 8.6 8.6 — — — — — — — 6.36 — — — 6.36

144.88 104.55
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#8.3.1

Scale of River Improvement

ANSBEEROEREOHE (2/2)

Costruction Cost

) VPeak Existing Flow River Cross Section Floodeiitzrdlng River Channel Excavation e Embankment Riaht Bypass Channel (E;E::n;}%egs) it Bypass Chanmel Unit: TND mil.
Zone Return period D'(Srﬁg/asr)(‘le C(?Eg/csl;y No. Peak Q | Volume |Discharge| Bottom | Length | Height | Length | Height | Length | Discharge | Bottom | Depth | Height | Length FIuodBFazSeit:rdmg Rg:éa(\:’:r;r:]el Embankment Excavation | Embankment Revetment Total E‘Eg?zn:g?;l;ﬂ
(m3/s) | (mil. m3) | (m3/s) |width(m) | (km) | (m) km) (m) (km) (m3/s) | width (m) | (m) (m) km)
5-Year 420 350 MD1-MD-64 - - 420 10 20.8 - - - - - - - - - - 6.00 — — - - 6.00
5-Year 420 350 MD65-MD116 - - 420 10 171 - - - - - - - - - — 4.00 — — - - 4.00
Mejez EIl Bab B 360 350 MD117-MD132 - - 360 20 4.2 - - - - - - - - - - 257 — — - - 257
5-Year 360 180 MD133-MD194 - - 360 20 19.3 - - - - - - - - - — 12.70 — — - - 12.70
5-Year 360 300 MD195-MD252 - - 360 20 21.2 - - - - - - - - - — 13.80 — — — — 13.80
39.07 28.19
10-Year 610 350 MD1-MD-64 - - 610 20 20.8 @] @] @] @] - - - - - — 10.30 0.48 — — — 10.78
10-Year 610 350 MD65-MD116 - - 610 20 17.1 ] @) o o - - - - - - 7.20 0.18 — — — 7.38
Mejez EI Bab B 540 350 MD117-MD132 - - 360 20 4.2 @] @] @] @] 190 15 - - — 257 0.12 11.50 — — 14.19
10-Year 540 180 MD133-MD194 - - 540 25 19.3 [@) o o o - - - - - - 14.00 112 — — — 15.12
10-Year 540 300 MD195-MD252 540 25 21.2 [@) o o o 14.50 0.20 14.70
D1 62.17 44.86
20-Year 890 350 MD1-MD-64 - - 890 25 20.8 - - - - - - - - - - 12.20 — — - - 12.20
20-Year 890 350 MD65-MD116 - - 890 25 171 - - - - - - — 12.00 — — — — 12.00
Mejez EIl Bab B 820 350 MD117-MD132 - - 360 20 4.2 - - - - 460 50, - - - 2.60 — 17.02 - - 19.62
20-Year 820 180 MD133-MD194 820 30 19.3 - - - - - - - — 19.10 — — - - 19.10
20-Year 820 300 MD195-MD252 - - 820 30 212 - - - - - - - - - — 19.40 — — — — 19.40
82.32 59.40
50-Year 2,330 350 MD1-MD-64 - - 2,330 30 20.8 - - - - - - - - - - 15.00 — — - - 15.00
50-Year 2,330 350 MD65-MD116 - - 2,330 30 171 - - - - - - - - - — 14.70 — — - - 14.70
Mejez EIl Bab B 2,250 350 MD117-MD132 - - 540 20 4.2 @] @] @] @] 1,710 70, - - — 257 2.40 19.20 — — 24.17
50-Year 2,250 180 MD133-MD194 - - 2,250 40 19.3 - - - - - - - - - — 26.00 — — — — 26.00
50-Year 2,250 300 MD195-MD252 - - 2,250 40 21.2 - - - - - - - - — 26.50 — — — — 26.50
106.37 76.76
5-Year 340 800 MD253-MD281 - - 340 Non-imp't| 9.6 - - - - - - - - - - - - - - - 0.00
El Battane B 340 700 MD282-MD290 - - 340 Non-imp't | 2.2 - - - - - - - - - - - - - - 0.50} 0.50
5-Year 340 350 MD291-MD328 - - 340 Non-imp't | 10.5 - - - - - - - - - - - - - - 4.00} 4.00]
5-Year 300 250 MD329-MD356 - - 300 20 9.5 - - - - - - - - - - 12.60 - - - - 12.60
El Mabtouh RB 300 250 MD357-MD410 - - 300 20 189 - - - - - - - - - - 6.00 - - - - 6.00
5-Year 290 200 MD411-MD433 200 7.1 0.00
5-Year 440 200 MD434-MD477 200 5.2 0.00
23.10] 16.67
10-Year 490 800 MD253-MD281 - - 490 Non-imp't| 9.6 - - - - - - - - - - - - - - - 0.00
El Battane 490 700 MD282-MD290 490 Non-imp't | 2.2 - - - - - - - - - - - - 0.50} 0.50
10-Year 490 350 MD291-MD328 - - 490 20 105 - - - - - - - - - - 6.30 - - - 4.70] 11.00
10-Year 470 250 MD329-MD356 - - 470 25 9.5 o o o 0] - - - - - - 13.80 1.10 - - - 14.90
El Mabtouh RB 470 250 MD357-MD410 170 86 300 25 189 @] @] @] @] - - - - - 12.90 7.00 142 - - - 21.32]
10-Year 460 200 MD411-MD433 - - 200 - 7.1 - - - - - - - - - - - - - - - 0.00
10-Year 650 200 MD434-MD477 - - 200 - 5.2 - - - - - - - - - - - - - - - 0.00
D2 _ 47.72] 34.43
20-Year 820 800 MD253-MD281 - - 820 Non-imp't| 9.6 - - - - - - - - - - - - - - - 0.00
El Battane 820 700 MD282-MD290 - - 490 20 2.2 - - - - 330 20, - - - - 1.70 - 8.40! - 0.60 10.70
20-Year 820 350 MD291-MD328 - - 820 25 105 O @] @] @] - - - - - - 7.20 - - - 5.30} 12.50
20-Year 800 250 MD329-MD356 - - 800 30 95 o o o o - - - - - - 15.40 0.51 - - - 15.91]
El Mabtouh RB 800 250 MD357-MD410 250 86 550 30 189 @] @] @] @] - - - - - 16.30 8.30 5.51 - - - 30.11]
20-Year 780 200 MD411-MD433 200 7.1 0.00
20-Year 930 200 MD434-MD477 200 5.2 0.00
69.22] 49.95
50-Year 2,190 800 MD253-MD281 - - 2,190 20 9.6 - - - - - - - - - - 2.00 - - - - 2.00
El Battane 2,190 700 MD282-MD290 1,470 30 22 o @) O o 720 50 - - - - 2.40 0.24! 11.40; - 1.00, 15.04
50-Year 2,190 350 MD291-MD328 - - 2,190 35 105 @] @] @] @] - - - - - - 8.80 2.80! - - 6.10} 17.70
50-Year 2,160 250 MD329-MD356 - - 2,160 35 9.5 0] o o o - - - - - - 17.80 113 - - - 18.93
El Mabtouh RB 2,160 250 MD357-MD410 580 86 1,580 35 189 @] @] @] @] - - - - - 35.90 9.80 9.47 - - - 55.17]
50-Year 2,070 200 MD411-MD433 - - 200 - 7.1 - - - - - - - - - - - - - - - 0.00
50-Year 2,250 200 MD434-MD477 - - 200 - 5.2 - - - - - - - - - - - - - - - 0.00
108.84 78.54

Source: The Study Team




£9.1.1 GtESA-BEMOTEHET CAIIREEE) (1/3)
No. Work Item Sub Item (Type) Location/Stretches/Length Dimentsion Unit
Zone U2
1. Mejerda River
(1) River channel length
MD447 to MD252 0.00m to 64,974.36 m 64,974 m
Scope of construction boundary of
(2) levee embankment (Left bank and
riaht bank)
MD434 to MD252 4667.73m to 64,974.36 m 60,307 m
(Heightening of existing levee) 4667.73m to 24,943.85 m -20,280 m
(Actual construction length ) (Left bank) 29,365 m
(Right bank) 26,478 m
Total 55,843 m
(3) Low water channel excavation 0.00 m to 31,306.69 m
MD447 to MD356, B=25 m 31,306.69 m to 40,801.18 m 31,307 m
MD356 to MD329, B=35m 40,801.18 m t0 51912.36 m 9,494 m
MD329 to MD290, B=20 m 51912.36 m to 53,110.71 m 11,111 m
MD290 to MD285, No excavation 53,110.71m to 64,974.36 m
MD285 to MD252, B=25 m 11,864
Total length of channel excavation 63,776
(4) Sluice gate
2.00x2.00x2 barrels to 2.50x2.50x3 barrels 9 Nos.
2.00x2.00x1 barrel to 1.50x1.50x1 barrel 21 Nos.
1.00x1.00x1barrel 17 Nos.
(5) Slope protection
Concrete frame Jedeida city (Left bank) 1,000 m
Jedeida city (Right bank) 1,000 m
El Battane city (Left bank) 100 m
El Battane city (Left bank) 100 m
Stone pitching 10,000 m
Fascine mattress 72,000 m?
(6) Reconstruction of existing bridge
MD 434 Road bridge, L=140 m 1 Site
MD 406 Road bridge, L=160 m 1 Site
MD 401 Road bridge, L=140 m 1 Site
(7) Heightening of existing railway bridge
MD 338 L=90m 1 Site
(8) Heightening of existing road
Length of heightening Bituminous pavement 4,600 m
11. El Mabtouh Retarding Basin
(1) Inlet channel
Construction of earth canal
Improvement of existing channel 9,130 m
New construction 2,770 m
(2) Outlet channel
Dredging of existing canal 7,780 m
(3) Reservoir
Surrounding dike 10,100 m
Design storage capacity 50,000,000 m'/s
(4) Outlet structure 1 set
Sluice, roller gate Design discharge Q=50 m%s max
Size 3.00x3.00x3n0s
(5) Inlet structure
Overflow dike with stop log Design discharge Q=200 m%s
Crest length of overflow dike 80 m
(6) Bridge
Renewal of existing bridge
25m x 2 spans = 50m One-lane-type 6  Sites
Two-lane-type 1  Sites
(7) Sluice gate
Flap gate 5  Sites
(8) Drain inlet
Flap gate 23 Sites
111. Chaffrou River
@ Levee length (Left bank and right
bank)
CHO to CH8 0.00 m to 2,000 m 2,000 m

T-25




®9.1.1 ftESh-BEMOITEHET CAIIRBEEE) (2/3)

No. Work Item Sub Item (Type) Location/Stretches/Length Dimentsion Unit
Zone D1 |
1. Mejerda River
(1) River channel length
MD252 to MD1 64,974.36 m to 148,537.42 83,563.06 m
Scope of construction boundary of
(2) levee embankment (Left bank and
right bank)
MD251 to MD29 67,312.99 m to 139,335.82 72,022.83 m
MD24 to MDO 14,1007.44 m to 148,537.42 7,529.98 m
Total 79,552.81 m
Actual construction length (Left bank) 36,671 m
(Right bank) 33,909 m
Total 70,580 m
(3) Low water channel excavation
MD251 to MD135, B=25 m 67,312.99 m to 105,317.25 38,004
MD251 to MD1, B=20 m 105,317.25 m to 148,537.42 43,220 m
Total 81,224
(4) Sluice gate
2.00x2.00x2 barrels to 2.50x2.50x3 barrels 11 Nos.
2.00x2.00x1 barrel to 1.50x1.50x1 barrel 27 Nos.
1.00x1.00x1barrel 34 Nos.
(5) Slope protection
Concrete frame 1,000 m
Stone pitching 10,000 m
Fascine mattress 81,000 m?
(6) Renewal of existing bridge
MD 134 Road bridge, L=140 m 1 LS
(7) Stop log at Mejez El Bab old bridge 2 Sets
11. Majez El Bab Bypass Channel
(1) Bypass channel
Length 4512 m
Channel bottom width 15 m
Discharge Mejerda River Q=450 m¥s
Bypass Channel Q=250 m’s
side slope 01:02.0
(2) Inlet structure 1 Set
(3) Outlet structure 1 Set
(4) Ground sill 3  Sites
(5) Bridge
30m x 2 spans = 60m Two-lane-type 4 Sites
(6) Drain inlet 1 Set
(7) Slope protection
Stone pitching 1 location 1,200 m
111. Lahmer River
(1) Levee length (Left bank and right bank)
LAO to LA8 0.00 m to 2,000 m 2,000 m
Zone U2
I. Mejerda River
(1) River channel length
MU1 to MU164 0.00 m to 63889.42 m 63,889 m
@ Scope of construction boundary of levee embankment (Left bank and
right bank)
MU1 to MU53 0.00 mto 21159.41 m 21,159
MU79 to MU172 30,077.29 m to 63,889.42 m 33,812 m
Total 54,972
Actual construction length (Left bank) 34,833 m
(Right bank) 32,666 m
Total 67,499 m
(3) Low water channel excavation
MU53 to MU129, B=50 m 21,159.41 m to 50,385.72 m 29,226
MU129 to MU164, B=40 m 50,385.72 m t0 63,889.42 m 13,504
Total 42,730
(4) Sluice gate
2.00x2.00x2 barrels to 2.50x2.50x3 barrels 6  Nos.
2.00x2.00x1 barrel to 1.50x1.50x1 barrel 16  Nos.
1.00x1.00x1barrel 20 Nos.
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FTESh-HBEYMOIERT (NIRBER) G/3)

No. Work Item Sub Item (Type) Location/Stretches/Length Dimentsion Unit
(5) Slope protection
Concrete frame 1,000 m
Stone pitching 10,000 m
Fascine mattress 99,000 m?
(6) Renewal of existing aqueduct with foot bridge
To be improved to Road bridge,
MD 134 L=110 m 1
11. Bou Salem Bypass Channel
(1) Bypass channel
Length 7,736 m
Channel bottom width 25 m
Discharge Mejerda River Q=1140 m¥s
Bypass Channel Q=700 m¥s
side slope 01:02.0
(2) Inlet structure 1 Set
(3) Outlet structure 1 Set
(4) Ground sill 8  Sites
(5) Bridge
30m x 2 spans = 60m Two-lane-type 5  Sites
(6) Drain inlet 1 Set
(7) Slope protection
Stone pitching 3 locations, total length 1,500 m
111. Bou Heurtma River
(1) Levee length (Left bank and right bank)
BHO to BH32 0.00 m t0 6,742.34 m 6,742.34 m
1V. Tessa River
(1) Levee length (Left bank and right bank)
TS0 to TS24 0.00 m t0 4,348.24 m 4,348.24 m
V. Kasseb River
(1) Levee length (Left bank and right bank)
KSO0 to KS11 0.00 m to 3,056.98m 3,056.98 m
Zone Ul |
1. Mejerda River
(1) River length
MU164 to MU360 63889.42 m to 158306.49m 94,417.07 m
@ Scope of construction boundary of levee embankment (Left bank and
right bank)
MU164 to MU172 63889.42 m to 67610.96m 3,721.54 m
Actual construction length (Left bank) 2,264 m
(Right bank) 2,860 m
Total 5,124.00 m
(3) Low water channel excavation
MU164 to MU208, B=10 m 63889.42 m to 79550.78 m 15,661 m
MU208 to MU248, B=15m 79550.78 m to 99714.35 m 20,164 m
MU208 to MU248, No excavation 0 m
MU305 to MU329, B=10 m 128913.2 m to 141842.33 m 12,929 m
Total 48,754 m
(4) Sluice gate
1.00x1.00x1barrel 3 Nos.
(5) Slope protection
Stone pitching 5000 m®
Fascine mattress 45,000 m?
Zone M |
1. Mellegue River
(1) River length for study
MG1 to MU114 63889.42 m to 158306.49m 158,306.00 m
(2) Scope of construction boundary of levee embankment (Left bank and right bank)
MG1 to MG35 0.00 m to 8895.23m 8,895.23 m
Actual construction length (Left bank)
(Right bank)
(3) Low water channel excavation
MG1 to MG52 0.00 m to 12871.42m 12,871 m
(4) Sluice gate
1.00x1.00x1barrel 3 Nos.

Source: The Study Team
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#®9.1.2 FLEKtEKAGTRERIETOD ) FOTFTIVa VTS5

Project Title

Country

Project Area

Project Type

Field

Term of Cooperation
Implementing Organization

Work Schedule

: Project on Strengthening Flood Control Function of Reservoirs in Mejerda River Basin
: Tunisia

: Mejerda River Basin
: Technical Cooperation Project
: Water Resources-Disaster Management-Flood Disaster
1 2.5 Years
: Ministry of Agriculture and Water Resources

Main Programs and Activities First Yeay Second Year Third Year Pcc);s:;gem

1. Improvement of simulation model for
X . ] E2, E3, E4

coordinated operation of dams
2. Drafting impr_oved operation rules of 7 T 2
selected reservoirs for flood control
3. Trial applicaton (2 rainy seasons),
review and |mproyement gf the draft Y S £2 E4
improved reservoir operation rules for '
flood control
4. Coordination of institution
arrangements relateted to improved W, ] E6
reservor operation rules for flood control
5. Strengthening function of collection,
storing, analysis and dissemination of G ] E5, E2
data/information
6. Preparing monitoring plan to sustain All

project effect

W////////WM]

Staffing Schedule (Expatoriates)

Position First Yeay Second Year Third Year M/M

E1: Team Leader 21
E2: Reservoir Operation 21
E3: Hydrorogy and Hydraulics — 2
E4: Flood Forecasting e — — 6
E5: System Management — r— 5
E6: Institutional Arrangement C— 5
E7: Coordinator 21

[_] Rainy season | Total 81
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#9.2.1

Project Title

Country

Project Area

Project Type

Field

Term of Cooperation
Implementing Organization

HAKFEHIRATL FFNS) &it7nszy b7 a3 v TS5y

: Project on Strengthening Function of Flood Forecasting and Warning System (FFWS) in Mejerda River Basin

: Tunisia

: Mejerda River Basin

: Technical Cooperation Project

: Water Resources-Disaster Management-Flood Disaster
13 Years

: Ministry of Agriculture and Water Resources

Work Schedule

Main Programs and Activities

First Yeay Second Year Third Year

Position in

Charge

1. Scrutiny on additional installation of
telemetric rainfall and water-level gauges
to existing telemetry system

W

E3

2. Installation of additional telemetric
rainfall and water-level gauges

A

E3, E4, E6

3. Study on flood forecasting method and
model

VR

E2, E3

4. Development of flood forecasting
model

Cr

E2, E4, E5

5. Installation of measuring device of dam
release discharge

B

E4, E6

6. Improvement of FFWS based on trial
application and review of the draft
improved reservoir operation rules for
flood control

V2]

/]

E2, ES

7. Preparing system operation manual

b

s

E2, E4, E5

8. Preparing monitoring plan to sustain
project effect

V7

All

Staffing Schedule (Expatoriates)

Position

First Yeay Second Year Third Year

M/M

E1: Team Leader

16

E2: Flood Forecasting

14

E3: Hydrorogy and Hydraulics

E4: System Management

[*2)

E5: Forcasting Model Development

[ee]

E6: Civil works

E7: Coordinator

16

[] Rainy season

Total

70
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Project Title

Country

Project Area

Project Type

Field

Term of Cooperation
Implementing Organization

#9.2.2 B - KPARHEEILETOD Y FOTFIAVTIY

Work Schedule

: Project on Strengthening Evacuation and Flood Fighting System in Mejerda River Basin
: Tunisia

: Mejerda River Basin

: Technical Cooperation Project

: Water Resources-Disaster Management-Flood Disaster
21 Years

: Ministry of Agriculture and Water Resources

Main Programs and Activities

First Yeay Second Year

Third Year

Position in

Charge

1. Improvement of information sharing
system among official agencies and
communities regarding flood disaster
management and evacuation plan

7/

E2

2. Study and setting of alert levels at
key water-level gauging stations for
evacuation/flood fighting activities

V7

E2, E3

3. Formulation of precise criteria to
commence evacuation/flood fighting
activities

%%

E2

4. Development of understandable
evacuation procedures and drilling at
pilot areas

A

E2

5. Preparing monitoring plan to sustain
project effect

W

All

Staffing Schedule (Expatoriates)

Position

First Yeay Second Year

Third Year

M/M

E1l: Team Leader

12

E2: Evacuation/Flood Fighting

12

E3: Hydrologist

E4: Coordinator

12

[ ] Rainy season

Total

40
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Project Title

Country

Project Area

Project Type

Field

Term of Cooperation
Implementing Organization

#9.2.3 #@aeHBEAR IOz b OTIIVTIY

: Project on Organizational Capacity Development for Mejerda River Basin
: Tunisia

: Mejerda River Basin

: Technical Cooperation Project

- Water Resources-Disaster Management-Flood Disaster

13 Years

: Ministry of Agriculture and Water Resources

Work Schedule

. A First Stage (Second Stage) Third Stage Position in
Main Programs and Activities First Yeay Second Year Last Year Charge
First Stage
1. Scrutiny and establishment of permanent
division or direction in charge of Mejerda  wm/###% El, E4
River basin inside DGBGTH
2. Detalle_d st_udy onl1l proposed programs e El, E2, E3,
for organizational capacity development | E4,E5, E6
s El, E2, E3,
3. Initiating the proposed programs ///////////////)/////////////////////////////////(/////////////A E4E5 E6
4. Selection of a pil j
Se ectlor_1 of a pilot project to be L//////////////// E1. E4
conducted in the second stage
5. FrO\_/lsmn of documented technical W/////////////////////////////////////////\/////////m El, E2, ES,
guidelines, standards and rules E4, E6
Second Stage
Conducting a pilot project under proposed
river improvement peoject of the Mejerda VA
River
Third Stage
1. Scrutiny and establishment of an agency
in charge of O/M of the Majerda River CZZZ// El, E4
basin, if the pilot project justifies the
2. P_reparlng monitoring plan to sustain I All
project effect
Staffing Schedule (Expatoriates)
Position First Yeay Second Year Last Year M/M
E1: Team Leader/River Management 30
E2: River Facilities 16
E3: Dam Operation/Maintenance 10
E4: Organization and Institution 18
E5: Economics r— 2
E6: Environmental and Social Consideration — — 4
E7: Coordinator 18
[] Rainy season Total 98
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®9.2.4

Project Title

Country

Project Area

Project Type

Field

Term of Cooperation
Implementing Organization

DERA - EE IO/ rOTFIVa3 0TS0

: Project on Strengthening of Flood Plain Regulation/Management (Flood Zoning)

: Tunisia

: Mejerda River Basin

: Technical Cooperation Project
: Flood Plain Management

13 Years

: DGBGTH, Ministry of Agriculture and Water Resources

Position

First Year

Second Year

Third Year

M/M

E1: Team Leader

E2: Hydrologist

E3: GIS Expert

E4: Land Use Planner

E5: Agroeconomis

EG6: Institutional Specialist

E7: IT Expert/System Engineer

E8: Coordinator

Total

Main Programs and Activities

First Year

Second Year

Third Year

Position in
charge

Step 1

Step 2

Step 3

1. Delineation of flood prone area
through runoff and inundation
analyses of the Mejerda River basin

17

El, E2, E3

2. Updating of GIS data base with
current cropping information

77777777/ 22

El,E3 E4

3. Preparation of flood risk map
with zoning by risk level

W///M

El,E2, E4

4. Analysis on improved cropping
pattern based on current prevailing
land use

V777777 7z

El, E4, E5

5. Preparation of guideline for flood
risk mapping

(%2222

El,E2, E3

6. Preparation of guideline for
enhanced land use control for urabn
and rural areas

V77722772222

El, E3, E4,
ES

7. Dissemination, application,
evaluation and validation of the
guidelines in target CRDAs and
local governments

V7722777777777

El, E6, E7

8. Training and seminar

All
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HKBGHDO-HORIHBEXE—E (1/3)

€L

. Zone/area . Structural .« | Target/extent/effect of flood |Tentative scale of structural measures (Principal . .
Location | No. River name Location . . . Probable impacts on the environment Remarks
name measures protection dimensions)
A Jendouba Mejerda River 63.9 Km - | Mitigation of flood inundation |Length of river improvement 48.8 km |Impacts on river environment due to
and (Upper |mprover_nent 158.3 Km |damage in Jgndouba City proper River channel width after improvement 70 m changg gf river fI(_)w regime, _Iand )
Upstream reaches) (excavation, and its upstream N acquisition, securing appropriate spoil
works (between tops of riverbank X
revetment works, . . disposal areas
efc.) slopes on the right and left sides)
Planned dike height 2.0m
Planned dike length (total of rightand 5.1 km
left river banks)
B |Mellegue Mellegue |[Dike 0Km - Protection from flood inundation|Length of river improvement 129m Impacts on river environment due to
Lower (Lower |construction + |12.9 Km in the areas along the Mellegue |River channel width after improvement 75 m change of river flow regime, land
Reaches reaches) |river lower reaches (cultivated land  [\yorks (between tops of riverbank acquisition, securing appropriate spoil
improvement spreading in the left low land slopes on the right and left sides) disposal areas
(excavation, areas of the river reaches)
revetment works - -
etc.) ' Planned dike height 2.0m
Planned dike length (total of rightand 7.4 km
left river banks)
C |Mellegue Mejerda  |Bypass channel |30.5 Km - |Mitigation of flood inundation |Total length of bypass channel 7.7km  [Change of river flow regime, securing It is expected that the
Confluence (Upper  [at Bou Salem,  [47.8Km damage in Bou Salem City and |channel width (between tops of side 60 m appropriate spoil disposal areas land acquisition will not|
§ to Bou reaches) |incl. bridge its upstream slopes on the right and left sides) be required because the
< Salem construction o isch sional 3 land along the planned
1S -
g Design discharge (provisional) 700 m®/s alignment of bypass
S— Excavation volume 3.2 mil.m® channel belongs to the
government
Dike 30.1 Km - Length of river improvement 33.8km [Impacts on river environment due to The stakeholder
construction + |63.9 Km River channel width after improvement 120 m change of river flow regime, land meeting was held in
river works (between tops of riverbank acquisition, securing appropriate spoil Bou Salem in
improvement slopes on the right and left sides) disposal areas September 2007.
(excavation,
revetment works, - -
etc)) Planned dike height 3.0m
Planned dike length (total of right and '31.5 km
left river banks)
D |Upstream of Mejerda  |River 0 Km- Protection from flood inundation|Length of river improvement 30.1 km [Impacts on river environment due to
Sidi Salem (Upper  [improvement 30.1 Km in the areas along the river River channel width after improvement 200 m change of river flow regime, land
Dam (Up to reaches) |(excavation, reaches suffering from progress |, i< (between tops of riverbank acquisition, securing appropriate spoil
Bou Salem) revetment works, of sedimentation adjacently slopes on the right and left sides) disposal areas
etc.) upstream of Sidi Salem Dam
(cultivated land along the river
reaches) Planned dike height 40m
Planned dike length (total of right and '49.5 km
left river banks)




ve-L

#11.1.1

HKGHD-HDORIRBEXE—E (2/3)

. Zone/area . Structural .« | Target/extent/effect of flood |Tentative scale of structural measures (Principal . .
Location | No. River name Location . . . Probable impacts on the environment Remarks
name measures protection dimensions)
E |Downstream Mejerda  |Bypass channel |105.3 Km - |Mitigation of flood inundation |Total length of bypass channel 45km  |Change of river flow regime, land The channel passes
of Sidi (Lower {at mejez El Bab, {110.6 Km damage in the zone including Channel width (between tops of side 60 m angsmon, securing appropriate spoil thr(_)ugh mainly
Salem Dam reaches) |incl. bridge Mejez El Bab City proper, . . disposal areas agricultural lands,
. : . N slopes on the right and left sides) - .
to Larrousia construction conservation of historical avoiding dwellings and
Dam property (old bridge dating from |Design discharge (provisional) 200 m%/s the risks of resettlement
the 17th century ) of which the |y avation volume 265
< destruction or relocation seems o3
& difficult) mil.m
f Dike 67.3 Km - Length of river improvement 81.2km [Impacts on river environment due to
= T I -
Tg tr:i(:/r;srtructlon 148.5Km River channel width after improvement 90 m Z::E%eit?;r:“s/:(rzljlr?r\:\é fr?;;rrrcl;)’ril::]edspoil
improvement works (betwee_n tops of rlver_bank disposal areas
. slopes on the right and left sides)
(excavation,
revetment works,
etc.) Planned dike height 1.0m
Planned dike length (total of right and 70.6 km
left river banks)
F | El Battane Mejerda  |River 48.5 Km - |Mitigation of flood inundation [Length of river improvement 18.8 km |Impacts on river environment due to
(Lower  |improvement 67.3 Km damage in and around El River channel width after improvement 95 m change of river flow regime, land
reaches) |(excavation, Battane City proper, works (between tops of riverbank acquisition, securing appropriate spoil
revetment works, conservation of historical slopes on the right and left sides) disposal areas
etc.) property (El Battane weir dating
from the 17th century ) of which . .
the destruction or relocation Planned dike height . 20m
seems difficult) and its Planqed dike length (total of right and 0.5 km
downstream left river banks)
G [Jedeida (up Mejerda  |Dike 31.3Km- |Mitigation of flood inundation |Length of river improvement 17.3km |Impacts on river environment due to
to confluence|  (Lower |construction + |48.6Km damage in and around Jedeida |- . : change of river flow regime, land
: . River channel width after improvement 110 m T - . .
S of Chafrou reaches) |river City proper . acquisition, securing appropriate spoil
4 . . works (between tops of riverbank -
< River) improvement . . disposal areas
- . slopes on the right and left sides)
g (excavation,
g revetment works,
etc.) Planned dike height 1.0m
Planned dike length (total of right and |15.5 km
left river banks)
H |El Mabtouh -| Mejerda |Dike 0 Km - 31.3 |Mitigation of flood inundation [Length of river improvement 31.3km [Impacts on river environment due to The stakeholder
Estuary of (Lower |construction + |Km damage in agricultural land : . : change of river flow regime, land meeting was held in
X ; ) . River channel width after improvement 170 m - - . . - .
Mejerda reaches) |river spreading along the Mejerda . acquisition, securing appropriate spoil Sidi Thabet in
. . . |works (between tops of riverbank K
River improvement lowest reaches and conservation . . disposal areas September 2007.
. . slopes on the right and left sides)
(excavation, of the agricultural land
revetment works,
etc.) Planned dike height 20m
Planned dike length (total of right and '40.3 km

left river banks)
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HKGHD-HDOFRIHBEXE—E 3/3)

. Zonelarea . Structural .« | Target/extent/effect of flood |Tentative scale of structural measures (Principal . .
Location | No. River name Location . . . Probable impacts on the environment Remarks
name measures protection dimensions)
H |El Mabtouh -| Mejerda [Retarding basin [11.8 Km - |Mitigation of flood inundation |Total surface area of retarding basin 2230 ha |Impacts on surrounding agricultural land [The candidate area for
Estgary of (Lower 31.1Km damag_e in agricultural Ia_md Planned inundation depth in retarding 3.0 m due to flood inundation (during floods) retarding basin is
Mejerda reaches) spreading along the Mejerda . pasture land (unused
. . |basin .
River lowest reaches and conservation land) and unsuitable for
of the agricultural land agriculture, which is
used currently as a
natural retarding basin
in a rainy season
Modification of [11.8 Km - Length of new drainage canal 2.77 km  [Securing appropriate spoil disposal areas
existing drainage |31.1 Km Length of existing drainage canal to be 27.01 km
« canal to convey -
o modified
g some flood water
= to the retarding
2 basin
|
Modification of [11.8 Km - Sluice at outlet of drainage canal to be 23 sites Land acquisition for raising bridge Demolition of existing
existing facilities [31.1 Km modified facilities and
(gates structures, construction of new
raising bridge) ones
Raising bridge (incl. raising approach 6 bridges
road)

Note: *1 A, C, D: distance from upper end of Sidi Salem Reservoir, E to H: distance from estuary of Mejerda River, B: distance from confluence of Mellegue River with Mejerda River
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Physical Environment Natural Socio-economic Environment
Environment Elements Environment
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Project Structural Measures f8| 3 [fcEss|Se|Se 28| 2 |°3| 2 |85 5 |S8|62|EE|EE|E¢E
1) Measures for the Measure A: Jendouba & U/s Improvement -1 -1
upper area Works
(Jendouba, Le Kef Measure B: Mellegue Improvement Works - -
Governorates, west Measure C1: Bou Salem Bypass Channel -1 -1
part of Beja Measure C2: Bou Salem & U/s Improvement - -
Governorate) Works
Measure D: Improvement Works D/s of Bou - -
Salem up to Sidi Salem Reservoir
2) Measures for the Measure E1:Mez El Bab Bypass Channel -2 -2
middle area (east part .
) Measure E2: Improvement Works D/s of Sidi -1 -1
of Beja Governorate) .
Salem Dam up to Larrousia Dam
3) Measures for the Measure F: El Battane Improvement Works -1 -1
lower area (Ariana, Measure G: Jedeida Improvement Works -1 -1
Manouba,and Bizerte | Measure H1: Mabtouh Improvement Works -1 -1
Governorates) Measure H2:Mabtouh Retarding Basin -1 -
4) No Action No measures applied
Note) " -": Negligible negative impact, " -1": Minor negative impact, " -2": Medium negative impact, " -3": Significant negative impact

" +" Negligible positive impact,

" +1" : Minor positive impact, " +2" : Medium positive impact, " +3" : Significant positive impact
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Physical Environment Natural Socio-economic Environment
Environment Elements Environment
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Project Structural Measures f8| 3 [fcEss|Se|Se 28| 2 |°3| 2 |85 5 |S8|62|EE|EE|E¢E
1) Measures for the Measure A: Jendouba & U/s Improvement - +1 -1 - -1 -1 -2 - -1 +1 -1 - -1
upper area Works
(Jendouba, Le Kef Measure B: Mellegue Improvement Works - +1 - - -1 -1 -1 - - + - - -
Governorates, west Measure C1: Bou Salem Bypass Channel -1 -2 - -2 -1 -2 -2 -1 +3 -1 - -1
part of Beja Measure C2: Bou Salem & U/s Improvement - +1 -2 - -1 -1 -2 -1 - +2 -1 - -1
Governorate) Works
Measure D: Improvement Works D/s of Bou - +1 -2 - -1 -1 -2 -1 - +2 -1 - -1
Salem up to Sidi Salem Reservoir
2) Measures for the Measure E1:Mez El Bab Bypass Channel -1 -2 - -2 -1 -2 -2 -2 +2 -1 - -1
middle area (east part .
) Measure E2: Improvement Works D/s of Sidi - +1 -1 - -1 -1 -2 - -1 +1 -1 - -1
of Beja Governorate) .
Salem Dam up to Larrousia Dam
3) Measures for the Measure F: El Battane Improvement Works - +1 -1 - -1 -1 -2 - -1 +1 -1 - -1
lower area (Ariana, Measure G: Jedeida Improvement Works - +1 -1 - -1 -1 -2 - -1 +1 -1 - -1
Manouba,and Bizerte | Measure H1: Mabtouh Improvement Works - +1 -1 - -1 -1 -1 - -1 +1 -1 - -1
Governorates) Measure H2:Mabtouh Retarding Basin -1 -1 -1 -1 -1 - +1 -1 - -1
4) No Action No measures applied -3 -3 -3 -3 -3 -3 -3
Note) " -": Negligible negative impact, " -1": Minor negative impact, " -2": Medium negative impact, " -3": Significant negative impact

" +" Negligible positive impact,

" +1" : Minor positive impact,

+2" : Medium positive impact, " +3" : Significant positive impact
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Physical Environment Natural Socio-economic Environment
Environment Elements Environment
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Project Structural Measures =8| 3 |Fcgls|S2|S2|%8| 2 |E2| T |EL| 5 |85|58|Es|E8|Ek
1) Measures for the Measure A: Jendouba & U/s Improvement +1 +1
upper area Works
(Jendouba, Le Kef Measure B: Mellegue Improvement Works +1 +
Governorates, west Measure C1: Bou Salem Bypass Channel -1 - -2 +3 -1 - -1
part of Beja Measure C2: Bou Salem & U/s Improvement +1 +2
Governorate) Works
Measure D: Improvement Works D/s of Bou +1 +2
Salem up to Sidi Salem Reservoir
2) Measures for the Measure E1:Mez El Bab Bypass Channel -1 - -2 +2 -1 - -1
middle area (east part .
) Measure E2: Improvement Works D/s of Sidi +1 +1
of Beja Governorate) .
Salem Dam up to Larrousia Dam
3) Measures for the Measure F: El Battane Improvement Works +1 +1
lower area (Ariana, Measure G: Jedeida Improvement Works +1 +1
Manouba,and Bizerte | Measure H1: Mabtouh Improvement Works +1 +1
Governorates) Measure H2:Mabtouh Retarding Basin -1 +1
4) No Action No measures applied -3 -3 -3 -3 -3
Note) " -": Negligible negative impact, " -1": Minor negative impact, " -2": Medium negative impact, " -3": Significant negative impact

" +" Negligible positive impact,

" +1" : Minor positive impact, " +2" : Medium positive impact, " +3" : Significant positive impact
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1) Measures for the upper area

YRA—T 5 U OEHEMR RO

Positive
Negative Impact
Structural measures Impact Evaluation
Pre-construction Construction Operation All stages
Jendouba & U/s Improvement Works -1 -2 +1 O
Mellegue Improvement Works - -1 + ©
Bou Salem Bypass Channel -1 -2 -2 +3 O
Bou Salem & U/s Improvement - -2 +2 O
Works
Improvement Works D/s of Bou - -2 +2 O
Salem up to Sidi Salem Reservoir
2) Measures for the middle area
Positive
Negative Impact
Structural measures Impact Evaluation
Pre-construction Construction Operation All stages
Mez EI Bab Bypass Channel -2 -2 -2 +2 O
Improvement Works D/s of Sidi -1 -2 +1 O
Salem Dam up to Larrousia Dam
3) Measures for the lower area
Positive
Negative Impact
Structural measures Impact Evaluation
Pre-construction Construction Operation All stages
El Battane Improvement Works -1 -2 +1 O
Jedeida Improvement Works -1 -2 +1 O
Mabtouh Improvement Works -1 -1 +1 O
Mabtouh Retarding Basin -1 -1 -1 +1 @)
Note) " -": Negligible negative impact, " -1" : Minor negative impact, " -2": Medium negative impact, " -3": Significant negative impact,

+" Negligible positive impact, " +1" : Minor positive impact,
O: Recommendable, ©: Recommended

" +2" : Medium positive impact, " +3" : Significant positive impact

T-39
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Project structural measures | Impacts with  medium | Conceivable mitigation | Necessary monitoring item
magnitude measures
Noises and  vibrations | Prohibit transportation of | Noise and vibration levels

Jendouba and Upstream
Improvement Work

during construction period

material near localities and
sensitive facilities such as
school, clinic etc, gear down
vehicles, and ban all horn
use

along the transportation
road and in settlement area.

Bou Salem Bypass Channel

Land acquisition and social
problem at pre-construction

Dissemination of necessity
of the project. According to
relevant  regulation and
policies, provide adequate
compensation fees

Complaint  from local

people

People’s unrest and | Dissemination of necessity | Comments and complaints
conflict/opposition of bypass channel, including | from local residents
possible impacts and
benefits. Compensation for
inconvenience of daily life
Noises and  vibrations | Prohibit transportation of | Noise and vibration levels

during construction period

material near localities and
sensitive facilities such as
school, clinic etc, gear down
vehicles, and ban all horn
use

along the transportation
road and in settlement area.

Earthwork fill, spoil and oil
wastewater will affect the
Mejerda  water  quality
during construction

Strengthen  environmental
management, and reduce
disturbance to the water
bodies

Maintain and clean
machinery and vehicles in a
fixed area away from the
riverbanks. Build simple,
seep resistant lavatory and
septic tank, and sanitize and
clean up refuge.

Build an earth bank along
the river to prevent
wastewater discharge into
the river

Water quality in Mejerda
River, Impacts on aquatic
organisms

Generation of waste
(Dredged/excavated)

Land  acquisition  with
proper method and
compensation for
procurement of spoil bank
area.

Proper management for
dumped material not to
discharge to surrounding
area

bank,
local

Condition of spoil
Complaint  from
residents

Bou Salem and Upstream
Improvement Works

Noises and  vibrations
during construction period

Same as the case of
Jendouba Improvement
Works

Noise and vibration levels
along the transportation
road and in settlement area.

Generation of waste
(Dredged/excavated)

Same as the case of
Jendouba Improvement
Works

bank,
local

Condition of spoil
Complaint  from
residents
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Project structural measures | Impacts with  medium | Conceivable mitigation | Necessary monitoring item
magnitude measures
Noises and  vibrations | Same as the case of Bou | Noise and vibration levels

Improvement Works
Downstream of Bou Salem

during construction period

Salem Improvement Works

along the transportation
road and in settlement area.

up to Sidi Salem Reservoir Generation of waste Same as the case of Bou | Condition of spoil bank,
(Dredged/excavated) Salem Improvement Works | Complaint  from  local
residents
Land acquisition and social | Same as the case of Bou | Complaint  from local
problem at pre-construction | Salem bypass channel people

Mez El Bab Bypass
Channel

People’s unrest and | Same as the case of Bou | Comments and complaints
conflict/opposition Salem bypass channel from local residents
Noises and  vibrations | Same as the case of Bou | Noise and vibration levels

during construction period

Salem bypass channel

along the transportation
road and in settlement area.

Earthwork fill, spoil and oil
wastewater will affect the

Same as the case of Bou
Salem bypass channel

Water quality in Mejerda
River, Impacts on aquatic

Mejerda  water  quality organisms
during construction
Generation of waste Same as the case of | Condition of spoil bank,
(Dredged/excavated) BouSalem bypass channel Complaint  from local
residents
Improvement Works Noises and  vibrations | Same as the case of Bou | Noise and vibration levels

Downstream of Sidi Salem
Dam up to Larrousia Dam

during construction period

Salem Improvement Works

along the transportation
road and in settlement area.

El Battane Improvement
Works

Noises and  vibrations
during construction period

Same as the case of Mez El
Bab Improvement Works

Noise and vibration levels
along the transportation
road and in settlement area.

Jedeida Improvement
Works

Noises and  vibrations
during construction period

Same as the case of El
Battane Improvement
Works

Noise and vibration levels
along the transportation
road and in settlement area.

Source: the Study Team
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®12.2.1 A7y rOFEEE (1/4): Zone D2 (Financial Cost)

L

Unit:TND1,000
Description FC LC Total Cost 2011 2012 2013 2014 2015 2016 2017
P TND TND TND equiv. = US$ equiv. | Yen 10°equiv. FC LC FC LC FC LC FC LC FC LC FC LC FC LC
(1) Construction cost (Base cost) 27,428,000 41,142,000 | 68,570,000 @ 58,557,000 6,253,000 0 0 0 0 2,743 4,114 6,857 10,286 8,228| 12,343 6,857 10,286 2,743 4,114
1.1 River Improvement 27,428,000 41,142,000 | 68,570,000 @ 58,557,000 6,253,000 0 0 0 0 2,743 4,114 6,857 10,286 8,228 12,343 6,857 10,286 2,743 4,114
1.2 FFWS
(2) Land Acquisition 0 9,265,000 9,265,000 7,912,000 845,000 0 0 0 1,853 0 2,780 0 2,780 0 1,853 0 0 0 0
(3) Government Administration 0 2,335,000 2,335,000 1,994,000 213,000 0 117 0 234 0 350 0 467 0 467 0 467 0 234
3% of (1) + (2)
(4) Engineering Services 2,743,000 4,114,000 6,857,000 5,856,000 625,000 411 617 686 1,029 274 411 411 617 411 617 411 617 137 206
10% of (1)
(5) Subtotal (1)+(2)+(3)+(4) 30,171,000 56,856,000 | 87,027,000 | 74,319,000 7,936,000 411 734 686 3,115 3,017 7,655 7,268 14,149 8,640 15,280 7,268 11,370 2,880 4,553
(6) Physical Contingency 3,017,000 5,686,000 8,703,000 7,432,000 794,000 41 73 69 312 302 766 727 1,415 864 1,528 727 1,137 288 455
10% of (5)
(7) Sub-Total (5)+(6) 33,188,000 62,542,000 | 95,730,000 | 81,751,000 8,730,000 453 807 754 3,427 3,319 8,421 7,995 15,564 9,504 16,808 7,995 12,507 3,168 5,009
(8) Price Contingency 5,106,000 14,586,000 | 19,692,000 16,816,000 1,796,000 29 80 65 460 363 1,436 1,062 3,238 1,488 4,146 1,446 3,584 652 1,642
FC:2.1% and LC:3.2% of (7) (.064) (.099) (.087) (.134) (11) (.171) (.133) (.208) (.157) (.247) (.181) (.287) (.206) (.328)
(9) Sub total (7)+(8) 38,294,000 77,128,000 | 115,422,000 | 98,567,000 10,526,000 482 887 820 3,887 3,682 9,857 9,057 18,802 10,992 20,954 9,441 16,091 3,820 6,650
(10) Taxes 0 18,152,000 | 18,152,000 = 15,501,000 1,655,000 0 138 0 243 0 1,723 0 4,299 0 5,283 0 4,579 0 1,887
1) 18% of (1) x 1.1+(1) x 1.1 x R) 0 16,937,000 | 16,937,000 = 14,464,000 1,545,000 0 0 0 0 0 1,589 0 4,100 0 5,078 0 4,367 0 1,803
0,
2) 10% of (((3) + (4))x1.1 0 1,215,000 1,215,000 1,038,000 111,000 0 138 0 243 0 133 0 199 0 205 0 212 0 84
+((3)+(4)) x1.1xR)
R: Rate of price contingency
Grand Total 38,294,000 95,280,000 | 133,574,000 | 114,068,000 12,181,000 482 1,026 820 4,130 3,682| 11,580 9,057| 23,101| 10,992 26,237 9,441 20,669 3,820 8,537

Note: (a) Exchange rates applied to conversion of the currencies are : US$ 1 = TND 1.171 = Yen 106.79 based on prevailing rate in June 2008
(b) Proportion of construction cost is : FC : LC =40 : 60
(c) Base year for counting of price contingency is June 2008.
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Unit:TND1,000
Descrintion FC LC Total Cost 2017 2018 2019 2020 2021 2022 2023 2024
P TND TND TND equiv. | US$ equiv. | Yen 10°equiv. FC LC FC LC FC LC FC LC FC LC FC LC FC LC FC LC
(1) Construction cost (Base cost) 35,607,000 43,520,000 | 79,127,000 | 67,572,000 7,216,000 0 0 0 0 3,561 4,352 7,121 8,704 8,902/ 10,880 8,902/ 10,880 7,121 8,704 0 0
1.1 River Improvement 35,607,000 43,520,000 | 79,127,000 | 67,572,000 7,216,000 0 0 0 0 3,561 4,352 7,121 8,704 8,902 10,880 8,902 10,880 7,121 8,704 0 0
1.2 FFWS
(2) Land Acquisition 0 12,724,000 | 12,724,000 = 10,866,000 1,160,000 0 0 0 2,545 0 3,817 0 3,817 0 2,545 0 0 0 0 0 0
(3) Government Administration 0 2,756,000 | 2,756,000 2,354,000 251,000 0 276 0 276 0 276 0 413 0 551 0 551 0 413 0 0
3% of (1) + (2)
(4) Engineering Services 3,561,000 4,352,000 [ 7,913,000 6,757,000 722,000 534 653 712 870 356 435 356 435 534 653 534 653 534 653 0 0
10% of (1)
(5) Subtotal (1)+(2)+(3)+(4) 39,168,000 63,352,000 | 102,520,000 = 87,549,000 9,349,000 534 928 712 3,691 3,917 8,880 7,478 13,370 9,436) 14,629 9,436) 12,084 7,656 9,770 0 0
(6) Physical Contingency 3,917,000 6,335,000 | 10,252,000 8,755,000 935,000 53 93 71 369 392 888 748 1,337 944 1,463 944 1,208 766 977 0 0
10% of (5)
(7) Sub-Total (5)+(6) 43,085,000 69,687,000 | 112,772,000 = 96,304,000 10,284,000 588 1,021 783 4,060 4,308 9,768 8,225 14,707| 10,379, 16,092| 10,379, 13,292 8,421 10,747 0 0
(8) Price Contingency 13,543,000 34,639,000 | 48,182,000 | 41,146,000 4,394,000 121 335 181 1,503 1,107 4,045 2,330 6,755 3,220 8,143 3,505 7,367 3,080 6,491 0 0
FC:2.1% and LC:3.2% of (7) (.206) (.328) (.231) (.37) (.257) (.414) (.283) (.459) (:31) (.506) (.338) (.554) (.366) (.604) (:394) (.655)
(9) Sub total (7)+(8) 56,628,000 | 104,326,000 | 160,954,000 | 137,450,000 14,678,000 708 1,356 964 5,563 5415 13,813| 10,555 21,462| 13599 24,235 13,885 20,659 11,502 17,238 0 0
(10) Taxes 0 25,521,000 | 25,521,000 | 21,794,000 2,327,000 0 214 0 280 0 2,381 0 4,766 0 6,187 0 6,385 0 5,308 0 0
1) 18% of ((1) x 1.1+(1) x 1.1 x R) 0 23,801,000 | 23,801,000 = 20,325,000 2,171,000 0 0 0 0 0 2,215 0 4,573 0 5,899 0 6,088 0 5,026 0 0
0,
2) 10% of (((3) + (4))x1.1 0 1,721,000 1,721,000 1,470,000 157,000 0 214 0 280 0 166 0 193 0 288 0 297 0 282 0 0
+((3)+(4)) x1.1xR)
R: Rate of price contingency
Grand Total (9) + (10) 56,628,000 | 129,847,000 | 186,475,000 | 159,244,000 17,005,000 708 1,570 964 5,843 5415 16,194| 10,555 26,228| 13,599, 30,421| 13,885 27,044 11,502, 22,546 0 0
2,278 6,807 21,609 36,783 44,021 40,929 34,048 0

Note: (a) Exchange rates applied to conversion of the currencies are : US$ 1 = TND 1.171 = Yen 106.79 based on prevailing rate in June 2008
(b) Proportion of construction cost is : FC : LC =45 : 55
(c) Base year for counting of price contingency is June 2008.



®12.2.1 @AI%EITOS Y FOEEE (3/4): Zone D1 (Financial Cost)

L

Unit:TND1,000
Descriotion FC LC Total Cost 2023 2024 2025 2026 2027 2028
P TND TND TND equiv. US$ equiv. | Yen 10°equiv. FC LC FC LC FC LC FC LC FC LC FC LC
(1) Construction cost (Base cost) 29,682,000 36,278,000 65,960,000 56,328,000 6,015,000 0 0 0 0 4,452 5,442 8,905 10,883 8,905 10,883 7,421 9,070
1.1 River Improvement 29,682,000 36,278,000 65,960,000 56,328,000 6,015,000 0 0 0 0 4452 5442 8905 | 10883 8905 | 10883 7421 9070
1.2 FFWS
(2) Land Acquisition 0 6,657,000 6,657,000 5,685,000 607,000 0 0 0 1,331 0 1,997 0 1,997 0 1,331 0 0
(3) Government Administration 0 2,179,000 2,179,000 1,861,000 199,000 0 218 0 327 0 436 0 436 0 436 0 327
3% of (1) + (2)
(4) Engineering Services 2,968,000 3,628,000 6,596,000 5,633,000 602,000 445 544 742 907 297 363 594 726 445 544 445 544
10% of (1)
(5) Subtotal (1)+(2)+(3)+(4) 32,650,000 | 48,742,000 81,392,000 69,507,000 7,423,000 445 762 742 2,565 4,749 8,237 9,498 14,042 9,350 13,195 7,866 9,941
(6) Physical Contingency 3,265,000 4,874,000 8,139,000 6,950,000 742,000 45 76 74 257 475 824 950 1,404 935 1,319 787 994
10% of (5)
(7) Sub-Total (5)+(6) 35,915,000 53,616,000 89,531,000 76,457,000 8,165,000 490 838 816 2,822 5,224 9,061 10,448 15446 10,285 14,514 8,652| 10,935
(8) Price Contingency 16,893,000 42,045,000 58,938,000 50,331,000 5,375,000 179 506 322 1,849 2,214 6,418 4,740, 11,784 4980 11,892 4,459 9,596
FC:2.1% and LC:3.2% of (7) (.366) (.604) (.394) (.655) (.424) (.708) (.454) (.763) (.484) (.819) (.515) (.878)
(9) Sub total (7)+(8) 52,808,000 95,661,000 | 148,469,000 126,788,000 13,540,000 669 1,345 1,138 4,671 7,438 15,479| 15,188 27,230| 15,265 26,406| 13,111 20,530
(10) Taxes 0 25,188,000 25,188,000 21,510,000 2,297,000 0 213 0 360 0 3,552 0 7,248 0 7,413 0 6,402
1) 18% of ((1) x 1.1+(1) x 1.1 x R) 0 23,512,000 23,512,000 20,079,000 2,144,000 0 0 0 0 0 3,347 0 6,907 0 7,128 0 6,130
2) 100
) 10% of () + (4)x1.1 0 1,676,000 1,676,000 1,431,000 153,000 0 213 0 360 0 206 0 340 0 285 0 272
+((3)+(4)) x1L.1xR)
R: Rate of price contingency
Grand Total (9) + (10) 52,808,000 | 120,849,000 | 173,657,000 | 148,298,000 15,837,000 669 1,558 1,138 5,031 7,438/ 19,031 15,188/ 34,478 15,265 33,820| 13,111 26,933
2,226 6,169 26,469 49,666 49,084 40,044

Note: (a) Exchange rates applied to conversion of the currencies are : US$ 1 = TND 1.171 = Yen 106.79 based on prevailing rate in June 2008
(b) Proportion of construction costis : FC : LC=45:55
(c) Base year for counting of price contingency is June 2008.
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£12.2.1 ATy FrOFEXE (4/4): Zone Ul + M (Financial Cost) [ UL+M
Unit: TND1,000
Description FC LC Total Cost 2026 2027 2028 2029 2030
P TND TND TND equiv. = US$ equiv. | Yen 10°equiv.| FC LC FC LC FC LC FC LC FC LC
(1) Construction cost (Base cost) 10,510,000 10,510,000 | 21,020,000 | 17,950,000 1,917,000 0 0 0 0 3,153 3,153 5,255 5,255 2,102 2,102
1.1 River Improvement 10,510,000 10,510,000 | 21,020,000 | 17,950,000 1,917,000 0 0 0 0 3,153 3,153 5,255 5,255 2,102 2,102
1.2 FFWS
(2) Land Acquisition 0 2,790,000 | 2,790,000 2,383,000 254,000 0 0 0 558 0 1,116 0 1,116 0 0
(3) Government Administratior 0 714,000 714,000 610,000 65,000 0 0 0 143 0 250 0 214 0 107
3% of (1) + (2)
(4) Engineering Services 1,051,000 1,051,000 | 2,102,000 1,795,000 192,000 0 0 315 315 210 210 315 315 210 210
10% of (1)
(5) Subtotal (1)+(2)+(3)+(4) 11,561,000 15,065,000 | 26,626,000 | 22,738,000 2,428,000 0 0 315 1,016 3,363 4,729 5,570 6,901 2,312 2,419
(6) Physical Contingency 1,156,000 1,507,000 | 2,663,000 2,274,000 243,000 0 0 32 102 336 473 557 690 231 242
10% of (5)
(7) Sub-Total (5)+(6) 12,717,000 16,572,000 | 29,289,000 | 25,012,000 2,671,000 0 0 347 1,118 3,700 5,202 6,127 7,591 2,543 2,661
(8) Price Contingency 6,902,000 15,258,000 | 22,160,000 | 18,924,000 2,021,000 0 0 168 916 1,907 4,565 3,353 7,117 1,474 2,660
FC:2.1% and LC:3.2% of (7) (.454) (.763) (.484) (.819) (.515) (.878) (.547) (.938)[ (.5797) (.9996)
(9) Sub total (7)+(8) 19,619,000 31,830,000 | 51,449,000 | 43,936,000 4,692,000 0 0 515 2,033 5,606 9,767 9,480, 14,708 4,018 5,322
(10) Taxes 0 8,630,000 | 8,630,000 7,370,000 787,000 0 0 0 155 0 2,483 0 4,212 0 1,781
1) 18% of ((1) x 1.1+(1) x 1.1 x R) 0 8,041,000 | 8,041,000 6,867,000 733,000 0 0 0 0 0 2,344 0 4,032 0 1,664
2) 10% of (((3) + (4))x1.1
+(3)+(4)) xLIXR) 0 589,000 589,000 503,000 54,000 0 0 0 155 0 138 0 180 0 116
R: Rate of price contingency
Grand Total (9) + (10) 19,619,000 40,460,000 | 60,079,000 | 51,306,000 5,479,000 0 0 515 2,188 5,606, 12,250 9,480, 18,920 4,018 7,102
2,703 17,856 28,400 11,120

Note: (a) Exchange rates applied to conversion of the currencies are : US$ 1 = TND 1.171 = Yen 106.79 based on prevailing rate in June 2008
(b) Proportion of construction cost is : FC : LC =50 : 50
(c) Base year for counting of price contingency is June 2008.
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®12.2.2 EKtHOKFE#ERETD ST FOEEE

Unit: TND1,000

Descrintion FC LC Total Cost 2010 2011 2012 2013 2014 2015
P TND TND | TND equiv. USD equiv. Yen equiv.| FC LC FC LC FC LC FC LC FC LC FC LC

(1) Engineering Services* 2,842,400 710,600 3,553,000 3,034,000 324,018,000 568 142| 1,137 284 1,137 284
(2) Government Administration 1,065,900 1,065,900 910,000 97,205,000 213 426 426

30% of (1)
(3) Subtotal (1)+(2) 2,842,400] 1,776,500] 4,618,900/ 3,944,000] 421,223,000] 568 355 1,137 711 1,137 711
(4) Physical Contingency 284,240\ 177,650 461,890 394,000 42,122,000 57 36 114 71 114 71

10% of (3)
(5) Subtotal (3)+(4) 3,126,640] 1,954,150] 5,080,790/ 4,339,000/ 463,345,000] 625 391 1,251 782 1,251 782
(6) Price Contingency 285,591 277,021 562,612 480,000 51,308,000 40 39 108 105 137 133

FC:2.1% and LC:3.2% of (5)
(7) Subtotal (5)+(6) 3,412,231 2,231,171] 5,643,402] 4,819,000/ 514,653,000] 666 430 1,359 887 1,388 915
(8) Taxes 133,870 133,870 114,000 12,208,000 26 53 55

10% of (7) for (2)

Notes:

(a) Exchange rates applied to conversion of the currences are: USD 1 = TND 1.171 = Yen 106.79, besed on prevailing rates in June 2008.
(b) Base year for counting price contingerncy is June 2008.

(c) * Including remuneration and direct cost
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&12.2.3 HKFEHIATLRIEITOD Y FOEXE

Unit: TND1,000

Description FC LC Total Cost 2010 2011 2012 2013 2014 2015
P TND TND | TND equiv. USD equiv. Yen equiv.]| FC LC FC LC FC LC FC LC FC LC FC LC

(1) Engineering Services* 2,456,000 614,000/ 3,070,000, 2,622,000/ 279,970,000 1,842 461 246 61 368 92
(2) Telemeter Station** 274,000 225,000 499,000 426,000 45,507,000 274 225
(3) Government Administration 921,000 921,000 787,000 83,991,000 691 92 138

30% of (1)
(4) Subtotal (1)+(2)+(3) 2,730,000] 1,760,000] 4,490,000 3,834,000 409,468,000 2,116] 1,376 246 154 368 230
(5) Physical Contingency 273,000 176,000 449,000 383,000 40,947,000 212 138 25 15 37 23

10% of (4)
(6) Subtotal (4)+(5) 3,003,000{ 1,936,000( 4,939,000 4,218,000 450,415,000" 2,328/ 1,514 270 169 405 253
(7) Price Contingency 217,533 215,907 433,440 370,000 39,528,000 150 150 23 23 44 43

FC:2.1% and LC:3.2% of (6)
(8) Subtotal (6)+(7) 3,220,533| 2,151,907] 5,372,440 4,588,000 489,943,000 2,477] 1,664 294 192 450 296
(9) Taxes 57,742 161,758 219,500 187,000 20,017,000 58 132 0 11 0 18

(18% of (8) for (2)) (57,742)|  (48,965)| (106,707)  (91,000)  (9,731,000) (58)  (49) (0) (0) (0) (0)

(10% of (8) for (3)) (0)| (112,793)| (112,793)  (96,000) (10,286,000) (84) (11) (18)

Notes:

(a) Exchange rates applied to conversion of the currences are: USD 1 = TND 1.171 = Yen 106.79, besed on prevailing rates in June 2008.
(b) Base year for counting price contingerncy is June 2008.

(c) * Including remuneration and direct cost

(d) ** Installation of additional rainfall and water level telemeter stations, and measuring device of dam release discharge
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®12.2.4 B - KHEFRIETOD) FOEXEE

Unit: TND1,000

Descrintion FC LC Total Cost 2010 2011 2012 2013 2014 2015
P TND TND TND equiv. USD equiv. Yen equiv.| FC LC FC LC FC LC FC LC FC LC FC LC

(1) Engineering Services* 1,403,200 350,800| 1,754,000 1,498,000 159,957,000 0 0 0 0| 1,403 351
(2) Government Administration 526,200 526,200 449,000 47,987,000 0 0 526

30% of (1)
(3) Subtotal (1)+(2) 1,403,200 877,000] 2,280,200/ 1,947,000] 207,944,000| 0 0 0 0[ 1,403 877
(4) Physical Contingency 140,320 87,700 228,020 195,000 20,794,000 0 0 0 0 140 88

10% of (3)
(5) Subtotal (3)+(4) 1,543,520 964,700] 2,508,220/ 2,142,000/ 228,739,000| 0 0 0 0 1544 965
(6) Price Contingency 169,021 164,552 333,573 285,000 30,420,000 0 0 0 0 169 165

FC:2.1% and LC:3.2% of (5)
(7) Subtotal (5)+(6) 1,712,541 1,129,252 2,841,793] 2,427,000] 259,159,000| 0 0 0 0f 1,713 1129
(8) Taxes 67,755 67,755 58,000 6,179,000 0 0 68

10% of (7) for (2)

Notes:

(a) Exchange rates applied to conversion of the currences are: USD 1 = TND 1.171 = Yen 106.79, besed on prevailing rates in June 2008.
(b) Base year for counting price contingerncy is June 2008.

(c) * Including remuneration and direct cost
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#®12.2.5 HBEIFERTOC Y FOEXRE

Unit: TND1,000

First Stage Second Stage Third Stage
Descrintion FC LC Total Cost 2010 2011 2012 2019
P TND TND | TND equiv. USD equiv. Yen equiv.]| FC LC FC LC FC LC FC LC
(1) Engineering Services* 3,438,400| 859,600| 4,298,000 3,670,000 391,959,000 1,719 430 1,032 258 688 172
(2) Government Administration 1,289,400( 1,289,400, 1,101,000 117,588,000 645 387 258
30% of (1)
(3) Subtotal (1)+(2) 3,438,400 2,149,000] 5,587,400 4,771,000] 509,546,000] 1,719 1,075 1,032 645 688 430
(4) Physical Contingency 343,840 214,900 558,740 477,000 50,955,000 172 107 103 64 69 43
10% of (3)
(5) Subtotal (3)+(4) 3,782,240 2,363,900] 6,146,140 5,249,000/ 560,501,000] 1,891 1,182| 1,135 709 756 473
(6) Price Contingency 414,310 408,134 822,444 702,000 75,003,000 122 117 98 95 194 196
FC:2.1% and LC:3.2% of (5)
(7) Subtotal (5)+(6) 4,196,550 2,772,034] 6,968,584 5,951,000 635,504,000] 2,013 1,299] 1,233 804 951 669
(8) Taxes 166,322 166,322 142,000 15,168,000 78 48 40
10% of (7) for (2)

Notes:

(a) Exchange rates applied to conversion of the currences are: USD 1 = TND 1.171 = Yen 106.79, besed on prevailing rates in June 2008.
(b) Base year for counting price contingerncy is June 2008.

(c) * Including remuneration and direct cost
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Unit: TND1,000
Description FC LC Total Cost 2010 2011 2012 2013 2014 2015
P TND TND |TND equiv. USD equiv.  Yenequiv.] FC LC FC LC FC LC FC LC FC LC FC LC

(1) Engineering Services* 2,596,800 649,200/ 3,246,000 2,772,000 296,021,000 909 227 1,039 260 649 162
(2) Government Administration 973,800 973,800 832,000 88,806,000 341 390 243

30% of (1)
(3) Subtotal (1)+(2) 2,596,800 1,623,000f 4,219,800 3,604,000 384,827,000 909 568 1,039 649 649 406
(4) Physical Contingency 259,680 162,300 421,980 360,000 38,483,000 91 57 104 65 65 41

10% of (3)
(5) Subtotal (3)+(4) 2,856,480 1,785,300f 4,641,780 3,964,000 423,310,000 1,000 625 1,143 714 714 446
(6) Price Contingency 241,560 233,946 475,506 406,000 43,364,000 64 62 99 96 78 76

FC:2.1% and LC:3.2% of (5)
(7) Subtotal (5)+(6) 3,098,040 2,019,246 5,117,286 4,370,000 466,674,000 1,064 687 1,242 810 792 522
(8) Taxes 0 121,155 121,155 103,000 11,049,000 0 41 0 49 0 31

(10% of (7) for (2)) (0)] (121,155)| (121,155) (103,000) (11,049,000) (41) (49) (31)

Notes:

(a) Exchange rates applied to conversion of the currences are: USD 1 = TND 1.171 = Yen 106.79, besed on prevailing rates in June 2008.
(b) Base year for counting price contingerncy is June 2008.
(c) * Including remuneration and direct cost (including software for hydraulic analysis and GIS)




®12.3.1 FEGERMAEEMEEOF 1 =O7ICHT HEMAEH

Priority Sectors

World Bank 1) Strengthen the business environment, to support the development of a more
competitive, internationally integrated private sector, and improve competitiveness
of the Tunisian economy.

2) Enhance skills and employment potential of graduates, and the labor force in a
knowledge economy.

3) Improve the quality of social services, through enhanced efficiency of public
expenditures.

Source: Country Assistance Strategy (CAS) for Tunisia, World Bank, June 2004

EU 1) Creation of the right conditions for private investment, the development of
competitive SMEs (small and medium enterprises), growth, a reduction in
unemployment and sustainable rural development;

2) Developing education and training, higher education and scientific research as vital
building blocks of the knowledge-based society;

3) Facilitating trade in goods and services, approximation of technical regulations and
conformity assessment procedures and standards;

4) Developing transport based on safety and security, reinforcing national and regional
infrastructures and their inter-connection with the Trans-European Transport
Network; developing the energy and information society sectors.

Source: Country Strategy Paper 2007-13, EU

African 1) The reinforcement of macroeconomic policies and acceleration of reforms addresses

Development
Bank

the need to improve the business environment and is geared towards consolidating
the reform programs.

2) The modernization of infrastructure and consolidation of the productive sector is a
strategic option for speeding up growth.

3) The consolidation of human capital focuses on creating employment, in particular by
consolidating the linkages between training, research and production; supporting the
development of technological centers that give concrete form to such linkages; and
ensuring balanced regional development.

Source: Country Strategy Paper 2007-11, African Development Bank

Islamic
Development
Bank

Assistance strategy and priority areas for Tunisia are not clear. Islamic development
bank has been providing assistance for industrialization, capacity building for public
sector, rural development, agricultural sector, and financial sector.

T-51




£ 13.1.1 HKBETEXRLEORFTM
(unit: 1,000 TND)
\ Benefit

u2 | Total | D1 D2 Ul+M U2 | Total |Benefit

2008 0 0 309 206 516 0 0 0 0 0 -516
2009 0 0 1,160 1,774 2,935 0 0 0 0 0 -2,935
2010 0 0 2,033 2,353 4,386 0 0 0 0 0 -4,386
2011 1,239 7,248 2,020 2,359 12,866 0 0 0 0 0| -12,866
2012 801 7,702 7,117 5,387 21,007 0 0 0 0 0| -21,007
2013 835 14,856 8,721 6,476 30,888 0 0 0 0 0| -30,888
2014 14 21,840 8,181 5,449 35,484 0 0 0 0 0| -35484
2015 14 24,552 5,568 7,655 37,789 0 0 0 0 0| -37,789
2016 14 19,380 173 5,491 25,058 0 0 4,211 9,172 13,383 | -11,675
2017 14 8,049 173 9,507 17,744 0 0 4,401 9,584 13,985 -3,758
2018 14 647 173 10,237 11,072 0 76,046 4,599 10,016 90,660 79,589
2019 14 647 173 18,565 19,399 0 79,468 4,806 10,466 94,740 75,341
2020 14 647 173 25,167 26,001 0 83,044 5,022 10,937 99,003 73,002
2021 14 647 173 25,036 25,870 0 86,781 5,248 11,430 | 103,458 77,589
2022 14 750 173 22,695 23,632 0 89,384 5,406 11,772 | 106,562 82,930
2023 1,242 647 173 18,607 20,669 0 92,066 5,568 12,126 | 109,759 89,090
2024 3,320 647 173 1,057 5,196 0 94,828 5,735 23,319 | 123,882 | 118,685
2025 13,235 647 173 1,057 15,111 0 97,673 5,907 24,019 | 127,598 | 112,487
2026 24,144 647 173 1,057 26,020 0 100,603 6,084 24,740 | 131,426 | 105,406
2027 23,280 750 1,510 1,057 26,598 0 103,621 6,266 25,482 | 135,369 | 108,771
2028 18,613 647 8,498 1,239 28,997 0 106,729 6,454 26,246 | 139,430 | 110,433
2029 578 647 13,092 1,057 15,374 31,067 109,931 6,648 27,034 | 174,680 | 159,306
2030 578 647 5,182 1,057 7,464 31,999 113,229 6,848 27,845 | 179,920 | 172,457
2031 578 647 321 1,057 2,603 32,959 116,626 9,200 28,680 | 187,465 | 184,862
2032 578 750 321 1,057 2,706 33,948 120,125 9,476 29,540 | 193,089 | 190,383
2033 691 647 321 1,239 2,898 34,966 123,729 9,760 30,427 | 198,882 | 195,984
2034 578 647 321 1,057 2,603 36,015 127,440 10,053 31,339 | 204,848 | 202,245
2035 578 647 330 1,057 2,612 37,096 131,264 10,355 32,279 | 210,993 | 208,382
2036 578 647 321 1,057 2,603 38,208 135,202 10,665 33,248 | 217,323 | 214,721
2037 578 750 321 1,057 2,706 39,355 139,258 10,985 34,245 | 223,843 | 221,137
2038 691 647 321 1,239 2,898 40,535 143,435 11,315 35,273 | 230,558 | 227,660
2039 578 647 321 1,057 2,603 41,751 147,738 11,654 36,331 | 237,475 | 234,872
2040 578 647 330 1,057 2,612 43,004 152,171 12,004 37,421 | 244,599 | 241,988
2041 578 647 321 1,057 2,603 44,294 156,736 12,364 38,543 | 251,937 | 249,335
2042 578 750 321 1,057 2,706 45,623 161,438 12,735 39,700 | 259,495 | 256,789
2043 691 647 321 1,239 2,898 46,992 166,281 13,117 40,891 | 267,280 | 264,382
2044 578 647 321 1,057 2,603 48,401 171,269 13,511 42,117 | 275,299 | 272,696
2045 578 647 330 1,057 2,612 49,853 176,407 13,916 43,381 | 283,558 | 280,946
2046 578 647 321 1,057 2,603 51,349 181,700 14,333 44,682 | 292,064 | 289,462
2047 578 750 321 1,057 2,706 52,889 187,151 14,763 46,023 | 300,826 | 298,120
2048 691 647 321 1,239 2,898 54,476 192,765 15,206 47,404 | 309,851 | 306,953
2049 578 647 321 1,057 2,603 56,110 198,548 15,663 48,826 | 319,147 | 316,544
2050 578 647 330 1,057 2,612 57,794 204,505 16,132 50,290 | 328,721 | 326,109
2051 578 647 321 1,057 2,603 59,527 210,640 16,616 51,799 | 338,583 | 335,980
2052 578 750 321 1,057 2,706 61,313 216,959 17,115 53,353 | 348,740 | 346,034
2053 691 647 321 1,239 2,898 63,153 223,468 17,628 54,954 | 359,202 | 356,304
2054 578 647 321 1,057 2,603 65,047 230,172 18,157 56,602 | 369,978 | 367,376
2055 578 647 330 1,057 2,612 66,999 237,077 18,702 58,300 | 381,078 | 378,466
2056 578 647 321 1,057 2,603 69,009 244,189 19,263 60,049 | 392,510 | 389,907
2057 578 750 321 1,057 2,706 71,079 251,515 19,841 61,851 | 404,285 | 401,579
2058 691 647 321 1,239 2,898 73,211 259,060 20,436 63,706 | 416,414 | 413,516
2059 578 647 321 1,057 2,603 75,408 266,832 21,049 65,618 | 428,906 | 426,304
2060 578 647 330 1,057 2,612 77,670 274,837 21,681 67,586 | 441,774 | 439,162
2061 578 647 321 1,057 2,603 80,000 283,082 22,331 69,614 | 455,027 | 452,424
2062 578 750 321 1,057 2,706 82,400 291,575 23,001 71,702 | 468,678 | 465,971
2063 691 647 321 1,239 2,898 84,872 300,322 23,691 73,853 | 482,738 | 479,840
2064 578 647 321 1,057 2,603 87,418 309,332 24,402 76,069 | 497,220 | 494,617
2065 578 647 330 1,057 2,612 90,041 318,611 25,134 78,351 | 512,137 | 509,525
2066 578 647 321 1,057 2,603 92,742 328,170 25,888 80,701 | 527,501 | 524,898
2067 578 750 321 1,057 2,706 95,524 338,015 26,664 83,122 | 543,326 | 540,620
2068 691 0 321 1,239 2,251 98,390 0 27,464 85,616 | 211,470 | 209,219
2069 578 0 321 1,057 1,956 | 101,342 0 28,288 88,184 | 217,814 | 215,859
2070 578 0 330 1,057 1,965 | 104,382 0 29,137 90,830 | 224,349 | 222,384
2071 578 0 321 1,057 1,956 | 107,513 0 30,011 93,555 | 231,079 | 229,123
2072 578 0 321 1,057 1,956 | 110,739 0 30,911 96,362 | 238,012 | 236,056
2073 691 0 321 1,239 2,251 | 114,061 0 31,839 99,252 | 245,152 | 242,901
2074 578 0 321 0 899 | 117,483 0 32,794 0 | 150,276 | 149,378
2075 578 0 330 0 908 | 121,007 0 33,778 0 | 154,785 | 153,877
2076 578 0 321 0 899 | 124,637 0 34,791 0 | 159,428 | 158,529
2077 578 0 321 0 899 | 128,376 0 35,835 0| 164,211 | 163,312
2078 691 0 321 0 1,012 | 132,228 0 36,910 0 | 169,137 | 168,126
2079 0 0 321 0 321 0 0 38,017 0 38,017 37,696
2080 0 0 330 0 330 0 0 39,158 0 39,158 38,828

EIRR = 25.0%

T-52



	第１部概 論
	1. 序 論
	1.1 調査の背景
	1.2 調査の目的
	1.3 調査対象地域
	1.4 調査の範囲と工程
	1.5 調査実施体制
	1.6 最終報告書

	2. 調査対象地域の現状
	2.1 自然状況
	2.1.1 地 形
	2.1.2 気 候
	2.1.3 地質･土壌

	2.2 社会経済状況
	2.2.1 チュニジアの人口
	2.2.2 メジェルダ川流域の人口
	2.2.3 チュニジアのマクロ経済状況
	2.2.4 メジェルダ川流域の経済状況

	2.3 国家開発計画
	2.3.1 第11 次国家開発計画の概要と達成目標
	2.3.2 国家開発計画の目標達成に向けた方策
	2.3.3 水分野に係る開発計画



	第２部フェーズ１:調査に係わる現状の把握とマスタープランのフレームワークの策定
	3. 現地調査
	3.1 河川縦横断測量
	3.2 洪水氾濫・被害調査
	3.3 水管理施設インベントリー調査
	3.3.1 概 説
	3.3.2 調査の内容
	3.3.3 施設の運用・維持管理の概要

	3.4 洪水リスクに対する社会的受容についての意識調査

	4. 水文・水理
	4.1 水文条件の概要
	4.1.1 概 説
	4.1.2 調査対象地域の降雨特性
	4.1.3 洪水流量特性

	4.2 水系の現状
	4.2.1 既存水系および河床縦断
	4.2.2 現況河道の流下能力

	4.3 水文的観点からのメジェルダ川の洪水特性
	4.3.1 概 説
	4.3.2 全体的な特性
	4.3.3 1973 年3 月洪水の水文特性
	4.3.4 2000 年5 月洪水の水文特性
	4.3.5 2003 年1 月洪水の水文特性
	4.3.6 2004 年1 月洪水および2005 年洪水の水文特性
	4.3.7 過去の主要洪水の水文特性からの示唆

	4.4 低水解析
	4.4.1 解析方法および使用データ
	4.4.2 頻度解析


	5. 洪水防御に関する問題・課題の特定および評価
	5.1. 水供給を目的とする貯水池運用
	5.1.1 背 景
	5.1.2 表流水
	5.1.3 水需要量
	5.1.4 貯水池の水収支
	5.1.5 貯水池容量配分

	5.2 洪水被害および既存の対策
	5.2.1 過去の大洪水における洪水被害
	5.2.2 既存の洪水防御対策

	5.3 洪水調節を目的とした貯水池運用
	5.3.1 メジェルダ川流域のダムおよび貯水池の現状
	5.3.2 貯水池の効果的な洪水調節能力

	5.4 河道管理
	5.4.1 河川形態の変化と河川管理
	5.4.2 河道の流下能力の低下

	5.5 流域保全
	5.5.1 流域保全の問題
	5.5.2 流域の生産土砂
	5.5.3 土砂生産と流域状況の相互関係
	5.5.4 流域保全のための表層土壌侵食防止対策

	5.6 洪水予警報
	5.6.1 概 説
	5.6.2 現状と課題

	5.7 避難・水防
	5.8 組織・法制度
	5.8.1 統合水資源管理のための現行組織・法制度
	5.8.2 組織制度上の問題、ニーズおよび制約条件

	5.9 環境社会配慮
	5.9.1 現地踏査
	5.9.2 法制度と国際協力
	5.9.3 調査対象地域およびその周辺の国立公園・自然保護地区
	5.9.4 動植物の絶滅危惧種と先住民
	5.9.5 歴史遺産および考古学的遺跡
	5.9.6 環境保全対策


	6. 洪水防御に重点を置いた総合流域水管理マスタープランのフレームワーク
	6.1 統合洪水管理の必要性
	6.2 計画目標年次
	6.3 利水安全度
	6.4 治水安全度
	6.4.1 チュニジアの法律および基準
	6.4.2 洪水防御の計画規模設定の方針

	6.5 洪水防御対策
	6.5.1 概 説
	6.5.2 施設的対策
	6.5.3 非施設的対策

	6.6 組織体制
	6.7 環境社会配慮


	第３部フェーズ２:マスタープランの策定
	7. マスタープラン策定のための水文・水理調査
	7.1 概 説
	7.2 洪水流出解析
	7.2.1 基本方針及び基本条件
	7.2.2 洪水流出解析

	7.3 洪水氾濫解析
	7.3.1 概 説
	7.3.2 解析方法
	7.3.3 モデルのキャリブレーション
	7.3.4 氾濫解析シミュレーション結果
	7.3.5 次段階での氾濫解析のための提案

	7.4 土砂解析
	7.4.1 概説
	7.4.2 メジェルダ川の概算堆砂量


	8. マスタープランの代替案検討
	8.1 マスタープラン策定の基本方針
	8.2 洪水防御のための貯水池運用計画
	8.2.1 貯水池運用最適化の必要性
	8.2.2 最適な貯水池運用の原則
	8.2.3 貯水池の洪水防御能力の分析

	8.3 河川改修計画
	8.3.1 河川改修計画策定の方針
	8.3.2 河川改修事業の優先地域
	8.3.3 河川改修計画の構成
	8.3.4 治水計画規模の選定
	8.3.5 最適治水安全度の定義
	8.3.6 河川改修による洪水防御便益
	8.3.7 河川改修工事の建設費算定
	8.3.8 治水安全度
	8.3.9 設計洪水流量配分

	8.4 流域保全計画
	8.4.1 流域保全の必要性
	8.4.2 流域保全のための侵食防止対策

	8.5 洪水予警報システム計画
	8.5.1 概 説
	8.5.2 既存FFWS 強化のための提案

	8.6 避難・水防体制計画
	8.7 氾濫原の土地利用規制計画
	8.7.1 土地利用規制の合理性
	8.7.2 河川区域（PHD）の境界設定作業
	8.7.3 水資源局（農業水資源省）による河川区域境界線の確定作業
	8.7.4 メジェルダ川流域における土地利用規制の基本方針
	8.7.5 計画策定上目標とするリスクレベル
	8.7.6 想定氾濫区域の現況土地利用に関する分析
	8.7.7 土地利用規制計画

	8.8 組織・制度開発計画
	8.8.1 概 説
	8.8.2 統合洪水管理のための組織体系
	8.8.3 メジェルダ川流域の組織能力開発計画案

	8.9 マスタープランの概要

	9. プロジェクト設計
	9.1 施設的洪水対策
	9.1.1 河川改修
	9.1.2 貯水池洪水調節機能強化プロジェクト

	9.2 非施設的洪水対策
	9.2.1 既存洪水予警報システム（FFWS）強化プロジェクト
	9.2.2 避難・水防体制強化プロジェクト
	9.2.3 組織能力開発プロジェクト
	9.2.4 氾濫原規制・管理プロジェクト


	10. 建設費積算
	10.1 概 説
	10.2 工事数量
	10.3 建設単価
	10.4 河川改修工事の直接工事費

	11. 初期環境評価（IEE）
	11.1 概 説
	11.2 負の環境影響
	11.3 環境影響の評価
	11.4 結論および提言

	12. 事業実施計画
	12.1 実施計画
	12.1.1 施設的対策
	12.1.2 非施設的対策

	12.2 事業費
	12.3 資金調達計画
	12.3.1 チュニジア政府の予算配分レビュー
	12.3.2 主要ドナーからの受入援助額
	12.3.3 ドナーの対チュニジア援助政策
	12.3.4 洪水防御事業に必要となる資金ソース

	12.4 全体実施スケジュール

	13. マスタープランの総合評価
	13.1 経済評価
	13.2 環境評価
	13.3 技術的評価
	13.4 結論と提言


	付表

	表1.5.1　JICA調査団およびチュニジア国カウンターパートのメンバー一覧

	表3.3.1　施設運用・管理に関する調査結果(1/2-2/2)

	表4.1.1　 メジェルダ川流域の流域平均年間、2年間、3
年間降水量 
	表4.1.2　
主要観測所における年最大流量 
	表4.4.1　年間流入量、2年間流入量、3年間流入量

	表5.1.1　貯水池開発水量と実施
計画
	表5.1.2　有効貯水容量の算出

	表5.1.3　需要地での塩分濃度の目標値

	表5.5.1　小流域の土砂生産(侵食率)

	表5.9.1　環境影響評価に関する法令No.1999-2005の別表(1/2-2/2)

	表5.9.2　環境影響評価に関する法令No.1999-2005の別表2

	表7.2.1　確率流域平均6日雨量及び既往洪水時の流域平均6日雨量の確率規模

	表7.2.2　確率洪水流量

	表8.1.1　インタビュー調査とステークホルダー会議の結果(1/4-4/4)

	表8.2.1　洪水時の貯水池運用調整の基本ルール(1/3-3/3)

	表8.3.1　河川改修事業の建設費の概要(1/2-2/2)

	表9.1.1　計画された構造物の主要諸元(河川改修事業)(1/3-3/3)

	表9.1.2　ダム貯水池洪水調節機能強化プロジェクトのアクションプラン

	表9.2.1　既存洪水予警報システム(FFWS)強化プロジェクトのアクションプラン

	表9.2.2　避難・水防体制強化 プロジェクトのアクションプラン

	表9.2.3　組織能力開発プロジェクトのアクションプラン

	表9.2.4　氾濫原規制・管理プロジェクトのアクションプラン

	表11.1.1　洪水防御のための河川改修事業一覧(1/3-3/3)

	表11.3.1　マスタープラン施設的対策のインパクト・マトリックス(1/3-3/3)

	表11.4.1　マスタープラン施設的対策の評価

	表11.4.2　環境負荷軽減およびモニタリング体制の枠組み(1/2-2/2)

	表12.2.1　河川改修プロジェクトの事業費(1/4-4/4)

	表12.2.2　貯水池洪水調節機能強化プロジェクトの事業費

	表12.2.3　既存
洪水予警報システム強化プロジェクトの事業費 
	表12.2.4　
避難・水防体制強化プロジェクトの事業費 
	表12.2.5　
組織能力開発プロジェクトの事業費 
	表12.2.6　氾濫原規制・管理プロジェクトの事業費

	表12.3.1　主要な国際開発金融機関のチュニジアに対する援助方針

	表13.1.1　洪水防御事業全体の経済評価





