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1)
1)
15,830 km?
D2 D1 U2 Ul+M 4
D2 D1 Ul+M 10 u2 20

i D2: Estuary of the

T Mejerda River to

! Laroussia Dam

D1: Laroussia Dam to
Sidi Salem Dam

U2: Sidi Salem Dam to
Confluence with
Mellegue River

U1+M: Confluence
with Mellegue
River to Border
with Algeria
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D2 D1 U2 Ul+M
1)
a) km 55.9 70.6 67.5 12.6
( km 29.4 36.7 34.8 6.5
( km 26.5 33.9 32.7 6.1
b) m 0.5-25 05-25 2545 1.0-3.0
2) km 63.8 81.2 42.7 61.1
3) 47 72 42 6
4) 3 1 1
5) 1
EE
1) km 11.9
2) km 7.8
3) km 10.1
m 2.0-4.0
4) m® 50
1) km 45 77
2) m 15 25
2)
2
1) (FFWS) 0]
(i)
2)
3)
4)

2009 1



Planning Period E——
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 m@:ﬂ

DD, Biddi
- D2 (River Mouth-Laroussia Dam) e Construction
. L DD, Bidding
- D1 (Laroussia Dam-Sidi Salem Dam) =T __ Construction
o DD, Biddi
- U2 (Sidi Salem Dam-M/M Confl.**) 2=l Construction
- U1+M (M/M Confl.*- DD, Bidding |
National Boundary w/Algeria) Construction
(2) Non-structural Measures
1) Strengthening FFWS MARH
2 . .
) Strengthening evacuation i
I 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

1) @)
10° TND 10° TND
5,772 527 | 1) (FFWS) 5,592 510
553,785 50,502 | 2) 2,910 2,485
-D2 133,574 12,181 | 3) 7,135 651
-D1 173,657 15,837 | 4) 5,238 478
-uU2 186,475 17,005
-U1l+M 60,079 5,479
(1) 559,557 51,029 (2) 20,875 1,904
(1) +(2) =580,432 (52,933 )
: TND
EIRR 12.1% 33.7%
12% 12%
ENPV B/C 0
1
-3- 2009 1




EIRR (%) 33.7 20.5 14.6 12.1 25.0
ENPV ( ) 230.31 19.96 13.60 0.29 264.16
B/C 5.83 2.73 1.28 1.01 3.04

1) D2 ( ) 133,574 2011 2017

2) 5,772 2011 2013

3) (FFWS) 5,592 2011 2013

4) 2,910 2013
147,848

-4 - 2009 1



AFD French Development I’ Agence Francaise de
Agency Développement

ANPE National Agency for the Agence Nationale de Protection de
Protection of the I’Environnement
Environment (Tunisia)

CITET International Centre of Centre International des
Environment Technologies | Technologies de I’Environnement

CNE National Water Committee Comité National de I’Eau

CRDA Regional Commissary for Commissariat Régional au
Agricultural Development Développement Agricole

DGACTA General Direction of Direction Générale de
Development and I’Aménagement et de la
Preservation of Agricultural | Conservation des Terres Agricoles
Lands (under MARH) (MARH)

DGBGTH General Direction of Dams Direction Générale des Barrages et
and Large Hydraulic Works | des Grands Travaux Hydrauliques
(under MARH) (MARH)

DGEQV General Direction of Direction Générale de
Environment and Life I’Environnement et de la Qualité de
Quality (under MEDD) la Vie (MEDD)

DGF General Direction of Forests | Direction Générale des Foréts
(under MARH) (MARH)

DGFIOP General Direction of Direction Générale du
Financing, Investments and | Financement, des Investissements
Professional Organisms et des Organismes Professionnels
(under MARH) (MARH)

DGRE General Direction of Water Direction Générale des Ressources
Resources (under MARH) en Eau (MARH)

DHMPE Direction of Surrounding Direction de I’Hygiéne du Milieu et
Hygiene and Environment de la Protection de I’Environnement
Protection

INAT National Agronomical Institut National Agronomique de INAT
Institute of Tunisia (under Tunisie
MARH)

INM National Institute of Institut National de la Météorologie
Meteorology (under (MT)
Ministry of Transportation)

INS National Statistics Institute Institut National de la Statistique

IRESA Institution of Agricultural Institution  de la Recherche et de
Research and Education I’Enseignement Supérieur Agricole

MARH Ministry of Agriculture and Ministére de I’ Agriculture et des

Hydraulic Resources

Ressources Hydrauliques

AB-1




MEDD Ministry of Environment Ministére de I’Environnement et du
and Sustainable Développement Durable
Development
MEHAT Ministry of Equipment, Ministéere de I’Equipement de
Housing and Country I’Habitat et de I’Aménagement du
Planning territoire
MF Ministry of Finance Ministére des Finances
ONAS National Sanitation Agency | Office National de
I’ Assainisssement
SECADENORD | The North Water Canal, Société d’Exploitation, Canalisation
Adductions and System et d’Adduction des Eaux du Nord
Management Company
SONEDE Water Exploitation and Société Nationale d’Exploitation et
Distribution National de Distribution des Eaux
Company (WEDNC)
UTAP Tunisian Agriculture and Union Tunisienne de I’ Agriculture
Fishery Association et de Péche
GEORE Optimum Management of Gestion Optimale des Ressources en
Water Resources Eau
PHE Maximum Water Level Niveau des Plus Hautes Eaux
AfDB African Development Bank Banque africaine de développement
(BATD)
BOD Biological Oxygen Demand Demande Biologiste en I’Oxygéne
CITES Convention on International Convention de Washington sur le
Trade in Endangered Species | Commerce International des
of Wild Fauna and Flora Especes de Faune et de Flore
Sauvages Menacées d’Extinction
COD Chemical Oxygen Demand Demande Chimique de I’Oxygéne
EIA Environmental Impact Evaluation de I’Impact sur
Assessment I’Environnement
EIRR Economic Internal Rate of Taux Interne de Rentabilité
Return Economique
FAO Food and Agriculture Organisation pour I’ Alimentation et
Organization of the United I’Agriculture (FAO)
Nations
FFWS Flood Forecasting and Systéme de prévisions de crue et
Warning System d'alerte
FIS Feasibility Study Etude de Faisabilité
GDP Gross Domestic Product Produit intérieur brut (PIB)

AB-2




GEOSS Global Earth Observation Systéme Global d’Observation du
System of Systems globe des Systémes

GIS Geographical Information Systéme d’Information
System Géographique

G/S Gauging station Station de jaugeage

GSM Global System for Mobile Systéme global pour GSM
Communications communications mobiles

GTZ German Office for Technical Coopération Technique Allemande
Cooperation (Deutsche
Gesellschaft flr Technische
Zusammenarbeit)

IEE Initial Environmental Examen Initial sur I’Environnement
Examination

IFAD International Fund for Fonds International de
Agricultural Development Développement Agricole (FIDA)

IUCN The World Nature Union Internationale pour la
Conservation Union Conservation de la Nature

JBIC Japan Bank for International Banque Japonaise de Coopération
Cooperation Internationale

JICA Japan International Agence Japonaise de Coopération
Cooperation Agency Internationale

MDGs Millennium Development Objectifs du Millénaire pour le
Goals développement (OMD)

M/P Master Plan Plan directeur

NGO Non-governmental Organisation Non Gouvernementale
Organization

O&M Operation and Maintenance fonctionement et Maintenance

SMS Short Message Service Service de message court

TND Tunisian Dinar Dinar Tunisien

TOR Terms of Reference Termes de Référencel

UN United Nations Organisation des Nations unies

(ONU)

UNDP United Nations Development | Programme des Nations Unies pour
Programme le Développement

UNESCO United Nations Educational, Organisation des Nations Unies
Scientific and Cultural pour I’Education, la Science et la
Organisation Culture

UNSO United Nations Office Soudano-Sahélien des
Sudano-Sahelian Office Nations Unies

WB The World Bank La Banque Mondiale

WMO World Meteorological Organisation Mondiale de la
OrganiZation Météorologie

governorate
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mm = cm =

cm = (=10 mm) (1.0cmx1.0cmx 1.0 cmor
m = (=100 cm) ; 1.0 m-lit.)
km = (=1,000 m) m =
in. = (=2.54 cm) (1.0m X 1.0mx1.0mor
ft. = foot=12 inches (= 30.48 cm) _ 1,000 lit.) ;
yard = 3 feet =36 inches (= 0.9144 m) lit. = . (1,000 cm)
mile = 1760 yards (= 1,609.31 m) cusec = ft*/sec

Ipcd = /1
cm? = (1.0 cm x 1.0 cm) g =
m? = (1.0 mx 1.0 m) kg = (1,000 g)
km? = (1.0 km x 1.0 km) ton = (1,000 kg)
ha = (10,000 m?)
Uss$ = (USD) sec. =
¥ = JPY) min. = (60 sec.)
TND = hr. = (60 min.)
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15.1
15.2
16.1
16.2

Scope of Work
Minutes of Meeting on Scope of Work
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1.2

1.3

2.1
162,155 km?
2.2
312 km 400 mm~600 mm
23,700 km? 7,870 km? 33%
2.3
1,000 mm 300 mm
7 8
17 20 60% 68%

1,300 mm 1,800 mm

3.1 2004 1,330,000

S-1 2009 1



9.8%

13.4%
3.2 2004
48.8%
3.3
9.4%
4.1
9 10
12 2 3

4.2 1973 3

4.3 2000 5

4.4

4.5 2003 1 i)

1/15

19.4%

10,392km?

1/80

84.0 /km? 61.1 /km?
14.5% 16.2%
87,500

65.6%  1,489km?

4 5
ii)
1/80 1/20
1
i)
ii)
1/30 1/50 1/5
1/5 1/10 K13
2004
30 4 197 m®

1/50

S-2 2009

1



4.6

51

5.2
5.3

6.1

6.2

1/70

2000 5 2003 2003 1
2
2003 1
2003 3 2000 5
(
( ) 30 ) | ( )
2000 5 1022m’s | 157 M m® ] 52 m®/s 1
2003 1 1065 m®/s 827 M m® 740 m¥/s
JICA
1 2
740m°/s
1

K13
i) i) i)
V.
Eau 2000 GEORE
Eau2000 SDP

1993

S-3 2009




» 1980 GTz
GEORE
6.3
6.4
27
5
*
m3 Hok
B %0 1,044 5% | Dry
(2. 2 2,088 5% | Dry
(32 1987-88( ) 1,582 41% . Verydry
4. 3 3,132 55% Dry
5. 3 1992-94( ) 2,204.5 38% Very dry
* 27 sk 1946-1997=1912 m®/year
JICA
70 dry
50 very dry
1960 5 1 (T=0.2) 1960
Eau2000
2 3
100%
2 3
6.5
B 1/5
22 2 1/9*
3 3 1/11**
-*2 **3
JICA

S-4
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20% 2
6.6 2
3
m¥ )**
2010 2020 2030
1 year 1 0 0 0
2year | T, 0o o | o
20% 2 6.0 19.1 68.6
2year | 1y 0o o | o
2 6.7 21.1 75.2
3 year 1 0 0 0
2 6.7 11.4 62.4
3 84.5 267.1 377.8
**k 27
JICA
6.7 2
2
2
2
6.8 3
9
7.1
1973 5
2003 12
7.2 /
7.2
S-5 2009 1



. © 25917 /
. © 5,044 /
. © 10,963 /

7.4

7.5
1950 1990

8.1
7
- 4
- 3 / 2
8.2
2003
8.3 13% 2003 12
18% 2003 1
2003 12
98.6 mé = 96 %
8.4

9.1

9.2

S-6 2009 1



9.3

10.1 FFWS 2002/2003
AFD PISEAU
2007 8 75
75 56
10.2
10.3 4

11.

i)

i)

S-7 2009 1



12.1 1975
(MEDROPLAN) 2006
IWRM
/
12.2 2001 2 13 2001-419 2
2001-420 2001 2 13
12.3 68-33 1968 7 2 SONEDE
12.4 SECADENORD 84-26 1984 5 14
12,5
(@) /
(b) /
(c)
(d)
/
(e)
]

13.1 UNESCO

13.2

S-8 2009 1



13.3

13.4

13.5

141

14.2

IUCN 80 362
500
Barbus callensis Barbus Cyprinus
carpis
V.
1)
IMF

)

S-9 2009 1
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(4)

151

@)

)

2030

1-1

1-2

2-1

2-2

2-3

(FFES)
(i)

S-10

2009

1



15.2

15.3

154

155

15.6

15.7

6
15.1
1-1 1-2
1-1
4
3 2
7
1-2
1-1 2-1 1-1
2-1 1-1
2-1 2-2
2-1 2-2
2-3
/
2-3
2-4 1-1 1-2
152 6
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16.1

16.2

16.3

@
(b)
(©
(d)
©
®
()
(h)

20

16.2

200 m%/s

VII.

u2

NGT.10.0 m

10

D2 D1 U2 Ul M

860 m*/s

5

D2 D1 Ul M

2,188 ha

10

16.1

50 mil.m®

S-12

2009

1



16.4

16.5 4 1
2
D2

16.6

16.7 16.1

17.1

7
1
17.2

S-13 2009 1



17.3

FFWS

FFWS

18.1

18.2

(@)

19.

(b)

1

2009

S-14



20.1

11

10.

o&M

Oo&M

11

PMU

2.IFM

IFM

20.2

11

211

1

2009

S-15



GIS

GIS
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VIII.

Schemes of Master Plan Agency

Planning Period

—_—

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
reservoirs

MARH

MARH/

2) River improvement MELIAT

- D2 (River Mouth-Laroussia Dam)

DD, Bidding

Constru

ction

- D1 (Laroussia Dam-Sidi Salem Dam)

DD, Bidding
—OnStrUCtiON

- U2 (Sidi Salem Dam-M/M Confl.**)

DD,_Biddin:

Construction

- U1l+M (M/M Confl.*-
National Boundary w/Algeria)

DD, Bidding |

Construction

(2) Non-structural Measures

1) Strengthening FFWS MARH

2)

Strengthening evacuation

& flood fighting system Mol

3) Organizational capacity

MARH
development

- First stage: Establishment of
permanent division/direction

- Second stage: Pilot project

(Perf_ormi:i i

1 (1:2) Riy

er Im

2rovement)

- 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

S-16

2009

1




23.1

23.2

23.3

23.4

241

24.2

(x10%)
)]
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 4934 | 527,000
1) 559,557 477,850 | 51,029,000
2
2.1 5,592 4,775 510,000
29 2910 | 2,485 265,000
2.3 7,135 6,093 651,000
24 5,238 4473 | 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 = USD0.854
1.1 (1)
(i) (iii)
3
10 (i) 10
2.1 3.2 @
1.2 2.1 2.4 (i)
(ii) (iii)
X.
554 D2
u2 134 186
22 44

S-17

2009 1




24.3

251

252

26.1

26.2

2 4 13
27
XI.
EIRR
12.1% 33.7%
12% 12%
ENPV B/C
0
ZoneD1 ~ ZoneD2  ZoneUl+M = Zone U2
EIRR | 205%  337%  121%  146%  25.0%
( ENPV 19.96 23031 029 1360 | 264.16
B/C 2.73 583 101 128 = 3.04
JICA
EIRR
ENPV
ENVP 0" EIRR
12% Switching Value

S-18 2009 1



ENPV
EIRR (Switching Value)
zoneD1 | 20.5% 20.0 -
a. 20% 18.9% 17.7 + 175%
b. 20% 18.5% 13.7 - 63%
c. GDP 1% 18.1% 11.8 -
d. atb+c 14.5% 4.8 -
zoneD2 | 33.7% 230.3 -
a. 20% 30.7% 220.9 + 487%
b. 20% 30.1% 174.7 - 83%
c. GDP 1% 31.9% 185.3 -
d. atb+c 25.5% 129.3 -
ZoneUl+tm | 12.1% 0.3 -
a. 20% 10.7% -4.3 1.4%
b. 20% 10.4% -4.0 1.4%
c. GDP 1% 10.5% -3.5 -
d. atb+c 7.6% -11.3 -
Zonevyz | 14.6% 13.6 -
a. 20% 12.6% 3.9 +28%
b. 20% 12.2% 1.1 -22%
c. GDP 1% 12.5% 2.2 -
d. atb+c 8.7% -17.8 -
777777777777777777777777777777777777777777777777 25.0% 264.2 -
a. 20% 22.4% 238.3 + 204%
b. 20% 21.8% 1854 -67%
c. GDP 1% 23.1% 195.8 -
d. atb+c 17.6% 105.0 -
- JICA
26.3 D1 D2
U2
Switching Value +28%
22%
26.4 Ul+M
UL+M
2027
27.
IEE
(@)
S-19 2009 1



(b)

©
e
28.1
28.2
28.3

2
28.4

29.1 2030

29.2

S-20 2009 1



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

S-21 2009 1






&16.1 FISEEXEOTER/EMDHET (1/2)

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 Locatlon
7i Ralsmi of ex1st1ni road 4, 600
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/s
6) Overflow dike of inlet channel (with stop log Length 80 m
Zone D1

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 94  milm’
3) Sluice gate 72 Nos.
4) Revetment Concrete frame type 1,000 m
Stone pitching type 500 m
Fascine mattress type 2 700
Si Renewal of ex1st1ni brldie Locatlon
1) Bypass channel Length 4,512
Excavation volume 2.7 mll. m’
2) Channel bottom width 15 m
3) Design Discharge Mejerda River Q=450 m’/s
Bypass channel Q=250 m’/s




*16.1
Zone U2

AIBEBROETERENMDHET (2/2)

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 2.5-4.5 m
2) Channel excavation/widening Length 42,726 m
Volume 9.6  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 m
a) Length
Whole river stretches under planning 5,124 m
Actual construction plan of embankment 5,124 m
(Left bank) 2,264 m
(Right bank) 2,860 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

BBBEEBEBB

o3
mil. m
Nos.
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< Target Year : 2030 >

Project on Strengthening

Flood Control Function of
Reservoirs

Project on
River Improvement

<Structural Measures>

(Max. reservoir func.)

t (Support)

(Min. crop damage)

Project on

Project on Organizational

Project on Flood

Strengthening
FFWS

(Min. human loss)

Capacity Development

Project on Strengthening
Evacuation and Flood Fighting
System

Plain Regulation/

Management

<Non-structural Measures>

Cooperation
Information
...... y» Request

HiL: JICAAY = L4 )| |2

(Purpose)

Minimization of Flood Damage
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STRUCTURAL MEASURES

Strengthening of Existing FFWS and Evacuation &
Flood Fighting System

Strengthening Flood Control/
Function of Reservoirs

River Improvement

2.0~10.0 Ereeboard 2.0-10.0
> Legend
. 12.0 - 1:2.0 - !
Legend: i effect of e — River - major pata Transmission’” ks momoc [ coordination at central Level R
! dinated [ Dams - plan
® Sidi Salem Reservoir coordinate Levee embankment dZ0 1:20 Levee embankment = Dams - existing
i ®  Telemetry_Rainfall
r r 'r t b Operatlon Crest width : 4.0 m wide A Telemetry_WaterLevel
[ esed\(OI ts do e 68 to 86 % Free board : 1.0 m high 15.0~50.0 = Te}emelryjaiﬂ:a}}-WaterLeve:,dam
coorainate Side slope :1:2.0 Unit: m Telemetry_Rainfall-WaterLevel_tiver
5000 7\ [ [ [ River channel excavation = g Empuseﬂgauge:\l}va\?ialll. |
i (1] H H oblas roposed gauge: Water Level
A discharge reference s Typical Cross Section o oo D et s e it
points 4000 17 — 100 year; optim.y 2020 || Retarding Basin

o | Zone D1 Qe g
year; optim. y Ll
E Laroussia Dam to Sidi Salem Dam \ A5 .

(Mejerda River) [ Ministry of Agricuiture | g
— Embankment: L=70.6km, H=0.5-2.5m | Y otogrculiure :
s T - Channel excavation/widening: A — f E
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1. INTRODUCTION

In response to the official request from the Government of the Republic of Tunisia (hereinafter
‘referred to as " the Government of Tunisia ") for technical cooperation on “the Study on Integrated
Basin Management focused on Flood Control in Msgjerda River” (hereinafter referred to as "the
Study"), the Government of Japan (hereinafter referred to as "GOJ") decided to conduct the Study in
accordance with relevant laws and regulations in force in Japan.

Japan International Cooperation Agency (hereinafter referred to as "JICA™) dispatched the
preparatory study team to Tunisia from June 12th to July 8th 2006 and signed on the minutes of
meetings on the Scope of Work for the Study on June 28th 2006,

Accordingly, JICA, the official agency responsible for the implementation of the technical
cooperation programs of GOJ, will undertake the Study in close cooperation with the anthorities
concerned of the Government of Tunisia. '

On the parts of the Government of Tunisia, the Ministry of Agriculture and Water Resources
(hereinafter referred to as " MAHR "), shall act as the counterpart agency to the Japanese study team
(hereinafter referred to as “the Team") and also as the coordinating body in relation to other
governmental and non-goveinmental organizations concerned for the smooth implementation of the
Study. -

The present document sets forth the scoi)e of work with regard to the Study and will be valid after
notification of approval by JICA fo the Government of Tunisia.

2. OBJECTIVES OF THE STUDY

The objectives of the Study are:

1. To formulate a master plan for Integrated Basin Management focused on Flood Control
in Mejerda River,

2. To transfer technology and knowledge on integrated basin management focused on
flood conirol to the Tunisian counterparts through their direct participation in the Study
and training programs.

3. STUDY AREA

The Study area covers basically the whole area of the Mejerda River Basin shown in Annex-1.
However, the other related areas are also included, if required for the Study.

4. SCOPE OF THE STUDY

In the Study, an integrated basin management master plan focused on flood control will be
formulated in consideration for the long-term balance of water resources development/use,
sediment discharge and basin environment.

The scope of the Study is listed below:

Phase I: Understanding of Present Conditions and Formulation of Framework for the Master Plan

o)) /
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(1) Collection and review of existing data and information
- Existing maps and aerial photos

- Social and economic conditions (administration, organization, government policy, laws,
agreement, regulation, guidelines, standards, financial and budgetary conditions, water
demand projection, etc.) :

- Natural conditions (meteorolo gical/hydrological conditions, soil/geological conditions,
topographical condmons rivers and river basins, sediment ploductmn and discharge,
ete.)

- Environmental conditions (surface/groundwater water quality, ecology, fauna & ﬂ(na,
vegetation, social-custom of local people, etc.)

- Flood and drought damages

- Existing structures/facilities for water resources management and flood control {flood
control system, water supply system/project, irrigation system/project, drainage and
sewage) ,

- Water resources management system (operation & maintenance)
- Watershed management (erosion control} system
- Past studies/projects and ongoing/proposed projects/programs relevant to the Study
- Other relevant data and information | |
(2) Field Reconnaissance

- Natural conditions (topography, geology, groundwater water bodies: rivers, lakes, ponds,
marshes and springs)

- Social and economic conditions (tourism, culture, land use, efc.)
- Existing facilities/systems (flood control, water supply, irrigation, drainage and sewage)
- Conditlons of flood/inundation, landslide/debris-flow: sedlmentatzon drought
- Situation of waste disposal, efﬂuents and sanitation
(3) Specific Survey
- River profile and cross section survey (if necessary) . -
- Inventéry survey of river facilities
- Flood/inundation damage survey
- Social survey (peoples awareness, living conditions, ete.)
- Enviromnentél survey :
(4) Analysis

- Flood analysis (flood runoff analyms, flood/inundation analysis and flood damage
projection)

- Sediment analysis (sediment production, sediment discharge, dam/river sedimentation}
- Simulation analysis for operation of water management facilities (especially dams)

(5) Identification and study of problems/issues for flood damage mitigation and water
resources management

(2)
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(6) Formulation of the framework for the integrated basin management focused on flood
control

(7) Scoping of environmental and social impacts and preparing TOR of the Environmental
Impact Assessment (ELA), through meetings with stakeholders.

(8) Technology transfer

Phase II: Formulation of the Master Plan on Integrated Basin Management focused on Flood Control

(1) Preparation and study of alternative plans for integrated basin management focused on
flood control ' '

(2) Formulation of the master plan
- Planning scale of flood conirol measures-and water use risl_cé

- Flood discharge allocation plan
- Basin management plan for flood control tsediment and basin environment)
- River plan for flood control (flood regulation, excavation, dykes, revetment, efc.)
- Flood control plan by existing dams ' R
~ Non structural measures '
- Operation and maintenance plan
- Design of proposed major structures/facilities
_ Cost estimates - |
- Implementation program

(3) Technical assistance in the environmental and social consideration survey for the EIA

The Government of Tunisia shall be respohsible for EIA and carry out EIA, explanation
and socialization to stakeholders. The Study team will assist in the above activities.

(4) Support in public consultation meeting with stakeholders

Public consultation meetings with stakeholders shall be done under the responsibility of
the Government of Tunisia. The Study team will assist in preparation of materials and
presentation in the meetings, :

(5) Overall evaluation of the Master Plan from technical, economic, financial, social and
environmental aspects ‘

(6) Selection of high priority projects/areas and recommendation of implementation plan
(7) Technology transfer '
5. SCHEDULE OF THE STUDY

The Study will be carried out in accordance with the tentative schedule shown in Annex-2,

6. REPORTS
JICA shall prepare and submit the following reports in English to the Government of Tunisia.

@‘ia ® | | /
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1, Inception Report:
Twenty (20} copies at the commencement of the Study

2, Progress Report (1):
Twenty (20) copies at the middle of Phase I

3. Interim Report:
Twenty (20) copies at the end of Phase [

4. Progress Report (2):
Twenty (20) copies at the middle of Phase 11

5. Draft Final Report
Twenty (20) copies at the end of Phase II (MAHR shall submit the comments within two
(2) months after receipt of the Draft Final Report.)

6. Final Report (Mam Supporting, Summary, etc.):
Fifty (50) copies w1t}nn one (1) month after JICA’s recelpt of the comments on the Draft

Final Report

7. UNDERTAKINGS OF THE GOVERNMENT OF TUNISIA

/ .
1. To facilitate the smooth conduct of the Study, the Government of Tunisia shall take
necessary measures according to Tunisian legislation in force:

(1)/'1‘0 secure the safety of the Team,

(2 To permit the members of the Team to enter, leave and sojourn in the Tunisia for the
duration of their assigmment therein, and exerpt them from foreign registration
requirements and consular fees,

/
(3) To exempt the members of the Team from taxes, duties, fees and any other charges on
equipments, machinery and other materials brought into and out the Tunisia for the
implementation of the Study,

(4) To exempt the members of the Team from income taxes and charges of any kind
imposed on or in conmection with any emoluments or allowances paid to the members
of the Team for their services in connection with {he implementation of the Study,

/ .

(5) To provide necessary facilities to the Team for the remittances as well as the
utilization of the funds introduced into the Tunisia from Japan in connection with the
1rnpiementat10n of the Study,

(6) To secure permission for the Team to enter into private properties or restricted areas
f01 the 1mplementat1on of the Study,

(7 To secure permission for the Team to take one copy of all the data and
documents(including photographs and maps) related to the Study out of the Tunisia to
/J apan, and

(8) To facilitate access to medical services as needed.

s
2. The government of Tunisia shall bear claims, if any arise, agains_t the members of the Team
resulting from, occurring in the course of, or otherwise connected with, the discharge of their
duties in the implementation of the Study, except when such claims arise from gross

P
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negligence or willful misconduct on the part of the members of the Team.

3. MAHR shall, at its own expense, provide the Team with the following, in cooperation with
other organizations concerned:

(1) Security-related information on as well as measures to ensure the safety of the Team,
(2) Information on as well as support in obtaining medical service, |
(3)'Available data and information related to the Study,

(4) Credentials or identification cards,

(5) Cbunte;part personnel, and

(6)I’Suitable and adequate main office with necessary office equipment in Tunis. |

8. CONSULTATION

JICA and MAHR shall consult with each other in respect of any matter that may arise
from or in connection with the Study. '

5)
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Annex-2

SCHEDULE OF THE STUDY
TENTATIVE SCHEDULE
Month | 11213 51 6F 7819110111121 13114115(16]17[18119
Phase 1 i -
Phase 2 2 g
Report | A A Al - A
1G/R P/R1 IT/R P/R2 DF/R] F/R

REMARKS: IG/R . Inception Report
" P/R : Progress Report
IT/R :  Interim Report
DF/R : = Draft Final Report
F/R : Final Report

G
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In response to the official request of the Government of the Republic of Tunisia
(hereinafter referred to as “the Government of Tunisia”), the Japan International Cooperation
Agency (hereinafter referred to as “JICA”) dispatched the Preparatory Study Team (hereinafter
referred to as “the Team”) headed by Mr. Kenji NAGATA, to Tunisia from June 12th to July
8th, 2006 to discuss and agree on the Scope of Work (hereinafter referred to as “S/W”) for “the
Study on' Integrated Basin Management focused on Flood Control in Mejerda River in the
Republic of Tunisia” (hereinafter referred to as “the Study”).

During its stay in Tunisia, the Team made field visits of the study area, and held a seties of
discussions with the Tunisian Side represented Ministry of Agriculture and Hydraulic
Resources (heleinaﬁel referred to as “MAHRY), and other authorities concerned. The list of
partlclpants is attached in the Appendix-1.

The Minutes of Meetings have been prepared for the better understandmg of the S/W
agreed upon between the MAHR and the Team.

The main items that were discussed and agreed upon by the Team and the Tunisian Side
(bereinafter referred to as “both sides”) are summarized as follows:

1  The title of the study

Both sides agreed that the title of the study would be “Integrated Basin Management focused
on Flood Control in Mejerda River in the Republic of Tunisia”.

2 Study arca’

The study area basically covers the whole area of the Mejerda River basin. The extreme
north and Ichkeul basins should be taken into account for the consideration of water
management.

3 Scope of the study

(1) The scope of the Study includes analysis of interconnected dams operation focused on
flood control and water use, taking into account inter-annual regulation of dams
operation.

(2) The Tunisian Side will inform the JICA Tunisia office in August about the location and
basic specification of cross sectional survey related fo the downstream of Sidi Salem
dam. The cross sectional survey will be conducted and finished by the Tunisian Side
before the end of September, and the results of the survey will be submitted to the JICA
Tunisia Office by the end of October.

The Tunisian Side requested that the JICA study team should catry out a cross-sectional
survey with required accuracy of Mejerda River in the upstream of Sidi Salem Dam
with reference to the said survey results.

4  Technology transfer

The Team explained that the technology transfer includes on-the-job-training to counterpart
personnel, workshops and seminars. The Tunisian Side requested that counterpart personnel
should take advantage of training in Japan related to the Study to promote effective technology
transfer. Moreover the Tunisian Side appealed that they needed to become able to use by

() /t«/
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themselves analyzing tools and software that may be used/developed by the JICA study team,
and requested those training for them. The Team agreed to convey this request to JICA
headquarters. '

5 Counterpart team

The Team requested MAHR fo assign a counterpart team fo the JICA study team, MAHR
agreed to make up a counterpart team collected from the following departments, and appoint
personnel for the counterpart team before the commencement of the Study and a551gn them in
timely manner.

(1) MAHR
Department of Dam and Large Hydraulic Works
- Department of Water Resources
Department of Land Management and Preservation
- Department of Agricultural Studies and Development
Department of Forests
(2) Other Ministries |
Ministry of ‘Environment and Sustainable Development
Ministry of Transportation (National Meteorology ]nstlmtlon INM)
Ministry of Equxpment Housmg and Country Planmng '
(3) Regional Offices of MAHR
Bizerte
Beja
Jendouba
Ariana
- Manouba
- Kasserine
- LeKef
- Siliana
(4) Universities
- High Institution for Rural Equipment Engineers (ESIER)
National Agronomic Institute of Tunisia (INAT) |

6" Steering committee

Both sides agreed that MAWR will set up a steering committee for the smooth
implementation of the Study. It consists of the representatives of the following relevant

@ | | /(
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organizations under the chainnanship of MAHR.
- MAHR | |
Department of Dam and Large Hydraulic Works
Department of International Cooperation
Department of Water Resources
Department of Agficultural Studies and Development
- Miuistry of Environment and Sustainable Development
- Ministry of Equipment, Housing and Country Planning
- Ministry of Foreign Affairs

7 Environmental and social considerations

The Team explained JICA’s environmental and social consideration guidelines, and that it
will be applied to the Study. MAHR accepted the policy of the JICA’s guidelines, and agreecl
in principle to the following responsibilities and requirements.

e  MAHR shall be responsible for conducting environmental impact assessment (ETA) in
collaboration with the JICA study team.

¢ The JICA study team shall prov;de MAHR with technical support in order to conduct
EIA.

e  Tinal evaluation and approval of EIA is done by the Tunisian Side.

¢ In the course of conducting EIA, public consultation with stakeholders shall be included.

» The disclosure of information such as study reports is necessary to ensure the
participation and dialogues with various stakeholders, in order to achieve appropriate
environmental and social considerations.

8 Reports

(1) The Tunisian Side requested that a copy of each report written in French should be
submitted for the better understanding by the Tunisian Side. The Team agreed to
convey this request to JICA Headquarters. '

(2) Each report shall be submitted with agreed number of copies and PDF file format in CD.

(3) Both sides agreed that the study report would be open to the public, in principle, in order
to achieve maximum use of the study results. _ '

9  Work Schedule

MAHR requested that the Study period should be 11 months for phase 1 and 12 months for
phase 2, totally 23 months. The Team understands the necessity of the sa1d period and
promised to convey the 1equest to JICA Headqguarters.

10 Undertaking of the Govermnent of Tunisia

(1) MAHR agreed to prov1de the JICA study team all the available data in MAHR and assist
for the JICA study team to collect information outside of MAHR.

€) P
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(2) MAHR agreed that office space with office fumniture, air-conditioning, telephone lines
and electricity would be provided in Tunis for the use by the JICA study team.

11 Equipment

The Tunisian Side requested computers with software and a vehicle for the Study. The Team
agreed to convey this request to JICA headquarters, :

12 Language

S/W and M/M are established in English and French versions. Both versions of the fwo
documents are eligible. In case of misinterpretation, the English version shall prevail.

!
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Appendix-1 List of Participants

Tunisian Side

Ministry of Agricuiture and Hydranlic Resources

Mr. Naceur ZEHRI, Director General, Department of Dam and Large Hydraulic Works

Mr. Mohammed Hedi LOUATI, Director of Water Mobilizing Studies, Department of Dam
and Large Hydraulic Works

Mr. Hedi BELHADJ, Director of the Exploitation of Dams, Department of Dam and Large
Hydraulic Works :

Ms. Madiha ABID, Modelling Deputy Director, Department of Dam and Large Hydraulic
Works

Mr. Mohammed SAADAQUI, Hydrological Studies Deputy Director, Department of Water

~ Resources

Ms, Afef BEN REJEB, Department of Infernational Cooperation :

Mr. Noureddine FERCHICHI, Water Resources Section Manager, the Regional Commissary of
Agricultural Development of Beja

Mr. Mohammed HAMROUNI, Water Resources section staff, the Regional Commissary of
Agricultural Development of Beja

M. Bahaeddine JRADI, Water Resources Section Managex the Regional Commissary of
Agricultural Development of Ariana

Mr, Mohammed GASMI, Deputy Manager, Direction of Urban Hydraulic

Ministry of Environment and Sustainable Development

Ms. Awatef MESSAI, Engineer, Department of Environment and Life Quality
Mr. Mustapha LARQUI, Engineer, Department of Environment and Life Quality
Ms. Marie José ELLOUMI, Director, the National Environment Protection Agency

Ministry of Transportation

Mr, Laatiri Lotfi, Engineer, the National Institute of Meteorology

Japanese Side

The Preparatory Study Team, JICA

Mr. Kenji NAGATA, Leader

Mr, Masayuki KITAMAK]I, Integrated Watershed Management

Ms. Hiromi SAWADA, Cooperation planning

Mr. Hiroshi OKADA, Flood Control Planning / Watershed Management
Mr, Satoshi NAKAMURA, Social and Environmental Consideration

JICA Tunisia Office

Mr. Satoshi MACHIDA, Resident Representative

Mr, Koichi SHOJI, Assistant Resident Representative

Mr, Abdelmajid BELHAJ YAHIA, Assistant Resident Representative
Mr. STAKA Karim, Assistant Coordinator
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