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ACN YoEE | Accenture Ltd T TF 2 TS
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NIF B3 | Neighbourhood Investment Facility TEERE 7 7 T«

NPW J&5E | Nihon Pure Water Inc. AKRE 27U+ —F—kk
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ODA ik | Official Development Assistance BB 28
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Tunis, 21" February 2013

Nihon Pure Water, Inc,

1-3-34 Ekinishi-Honmachi, Kanazawa, Ishikawa 920-0026 Japan

Accenture fapsn Ltd

Akacaka Imercity, 1-11-44 Akasaka, Minato, Tokyo 107-867 Japan

Letter of Interest

Gentlemen,

Tunisia has a longstanding experience both in the treatment and management of waste
water. It also has a longstanding experience in scientitic and technical research in waste
water, environment. energy, and plant biotechnology.

ONAS was created in 1974 with the mission to manage and treal wasie water so as to
mitigate the impact of waste water disposal on the environment. ONAS accomplishes its
mission through a network of 110 waste water treatment plants (WWTP) using mostly
secondary treatment technology.

Borj Cedrin was created first as a scicnce park in 1983, 1t became a science and
technology park in 2005. From its inception, it was tasked to undertake scientific and
technical research on water, including waste water, environment, energy. and plant
biotechnology in their relation to the sustainable development of Tunisia.

We. the President and CEO of ONAS, the Tunisian national waste water authority, the
Directors CGenerals of the research centers at the Borj Cedria Technopark respectively of
CERTE, the water and environment research center, CRTEn, the research center on energy,
and CBDC. the planm biotechnology research center, all express & strong motivation to work
together in an integrated and holistic manner. Such an integrated approach to the issues of
water, environment, energy, biotechnology and development is today an imperative both in
scicnce, in policy. and in governance, whether public, civil or private.

This integrated approach would be greatly facilitated by an integrated platform of a waste
vater treatment plant {WW I P) using state of the art technologies (MBR+RO), @ plant factory
(PF) using the outpul ofthe WWTP, and a sustainable energy plant (SEP) powering the
platform,

In particular it will help remove the remaining technicel und regulatory limitations and

restrictions currently imposed on the reuse of treated water. In doing so, it will help explore
the potential contribulion of municipal waste water tertiary treatment to the relief of the



pressure on drinking water and 1o the relief of the water stress which already characterizes the
water situation in Tunisia.

The platfarm will also serve as an integrating bridge between Borj Cedria Technopark
and ONAS, and between Borj Cedria &nd the national environment and institutions, public,
civil, and private, concerned with sustaingble development. It will also serve as a team-
building mechanism between rescarchers end between research and training institutions
inside and outside Borj Cedria Technopark.

Finzlly, the platform can be leveraged to become the focal point for research, training
and good practices exchange between the National, Middle Eastern, African and intemational
stakeholders, public and private, in science, in education and in industry, on the global issues
of water, enviconmen, energy, and development.

ONAS and the undersigned research centers of Borj Cedria Technopark, party to this
Jetter of interest, commit to give the necessary support 10 ensure the success of the project
and the good operation of the platform.

We therefore reiterate our strong interest in such a platform and hope that our interest
will be taken into account in the enalysis, recommendstions, and implementation of the
angoing study on waste water by Nihon Pure Water, Inc. and Accenture Japan Ltd.

Pr. Mohamed BEN Eg:ss'ss,
Director General of CE

Pr. Brahim BESSAIES,
Director General of CRTEg:

‘\““ 'Pc,

Pr. Chedly ABDELLY, 50~
Director Gcncral of Lﬂé/ 4, o / ,

5

—_ ’.
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REPUBLIQUE TUNISIENNE ri’{u 21 FEV. 2403

MINISTERE DE ['AGRICULTURE )‘“ | Tunis le
DIRECTION GENERALE DU GENIE RURAL
ET DE LEXPLOITATION DES EAUX

A Monsieur le Président Directeur Général

de ATLAS Consult

Objet: Instalintion d'upe unité pilote de traitement teriire des eaux usées municipales en Tunisie-
Projet de coopération technique et financitre japonaise avec la JICA.

Référence: Votre correspondance du 20 févier 2013,

Suite  aux deux journées d'information organisées 4 la demande de ATLAS Consult pour la
présentation par une équipe de japonais d'une technologic avancée de truitement terfiaire des eaux
usées (MGR4RO) permettant un usage non restrictif des eaux traitées et en réponse & votre lettre sus
référencée proposant l'installation d'une unité de waitement & titre expérimental et demandant une
autorisation & cet effet, j'ai I'honneur de porter & votre connaissance que la Direction Générale du
(Génie Rural et de I'Exploitation des Eaux ne veit a priori pas d'inconvénient & la réalisation de
ce projet pilote, sous réserve de Ia mise en wuvre des éléments suivants:

- un comité de pilotage mixte rassemblant toutes les institutions concernées par la réutilisation
devra e créé pour e suivi du projes et également des résultats de recherche qui en découlent,

- le comité permanent susimentionné pourra inviter d'avires organismes (tourisme, industries...)
qui pourrant étre intéressés afin d'élargir réutilisation des caux traitées & d'autres usages;

- que toute culture est possible au niveau expérimental dans des sites bien délimités sachant que
Ia production agricole qui en résulte ne servira que pour les analyses (physico-chimiques,
bactériologigues....) pour les besoins de [n recherche et sera ensuite totalement détruite, ne devant
riglementairement pas étre commercialisée ni mise & la disposition des consommateurs;

- le projet est prévu d'éure réalisé au technopole de Bogj Cédria etou dans l'enceinte dune STEP
de 'ONAS de la région de Soliman ou pour la recharge de Ia nappe & partir de la STEP de Korba; il
ne devea pas sortir de ces sites; toute atilisation dans des exploitations privées est exclue;

- conformément 3 la rézlementation en vigueur, I'exécution du projet ne pourra avoir lieu
qu'aprés autorisation du ministre de I'agriculture aprés accord du ministre de I'environnement
(ANPE) et du ministre de 1a santé publique sur la base de Iétude environnementale et des mesures
préventives (gestion des boues, mesures de contrdle sanifaires des chercheurs et ouvriers...) a
proposer dans le cadre d'un plan de gestion eavironnemental (pour la gestion des risques);

Par conséquent, Fétude de faisabilité technique, dconomique et environnementale du projet, est
attendue efin de pouvoir accorder une autorisation en bonne et due forme, par monsieur ¢ ministre
de l'agriculture.

Par ailleurs, il est encore prématuré de parler de levée de Iz restriction culturale vi que nous
serons encore au stade expérimental. Néanmoins la réflexion est envisagée,

Veuillez agréer Monsieur, l'expeession de mes salutations respectucuses,

Pour le Dirceteur Générul
du Génie Rurabét de IExploitation des Eaux
RAQYA, LAATIRI

A
Dirsetour 4 FEéchiiri dos b
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Human resources:

Researchers: 98 Permanent researchers with the following grades
11 Professors
06 Associate Professors
57 Assistant Professors
02 Assistants
22 Engineers

Support staff:

Administrative: 23 employees organised in 09 operational units:
finances, accounting, purchase and provision, management
control, human resources, missions, scientific stays and
cooperation, data processing, stock, cash desk.

Technical: 27 (technician in-chief: 09, technician: 15, other: 03)

Workers: 37

Research structures

v' 04 Laboratories:
» Plant Molecular Physiology
» Bioactive Substances
» Extremophile Plants
» Legumes
v" Another group, “The Biotechnology of olive Tree” is
currently under reconstitution.
v' EVAR

v Service of documentation and information



Research Programs (2010/2011)

v

v

v

21 projects inscribed in the program contract of the CBBC,
07 bilateral projects
03 multilateral projects

05 agreements with socio-economical partners

Valorisation of the research results (2010-2011)

v

v

v

v

245 international publications in journals with impact factor
06 book chapters
04 patents

Academic formation:
» 04 university habilitations
» 26 PhD Theses
» 55 Research master
» 13 Project Graduation (PFE )

» 86 PhD students and 42 Master students are currently
performing their research activities at the CBBC.



Research objectives

v"  The characterisation of the plant (whether crops or spontaneous
species) response to biotic and abiotic constraints, in order to
improve yields and to develop new productive systems in the
marginal areas.

¥ The characterisation of the interactions plants-microorganisms in
order to develop bio-fertilisers as well as strategies related to
Biological control.

¥ The rehabilitation of marginal zones using biotechnological
approaches: desalination, bioremediation, and phytoremediation.

v Phytochemistry, functional analysis and identification of potential
application fields of molecules extracted from plants or micro-
organisms.

v The interaction with the socio-economical environment through
research support programs, the valorisation of the results acquired.
and the technology transfer.



Optlmal Engineerings De5|gn for Dependable Water
and Power Generation'in Remote Areas Using &
Renewable Energies.and Intelligent/Automation

INTHIS ISSUE

Are presented in this issue some
aspects related to the project

Page 1 Front-page - Intraduction
Page 2 Power Supply Subsystem
Page 3 Decision Support System
Page 5 Integrated Implementa-
tion and Control System Design
of a Prototype

Page 7 Integrated Dynamical Mo-
delling, Simulation and Contral

Page & Project dissemination

ater scarcity is a large sca-

le problem endangering
the future of large populations,
mainly in rural regions where
local communities are actually
enduring the effects of water sa-
linity and desertification,
Overcoming the challenge of
providing safe clean water and
energy for remote populations
in arid zanes represents a step
ahead in the struggle against de-
sertification, especially in MENA
region. Assets to combat this
scourge and ensure sustainable
living rely on reliable systems
that produce both water and
power using renewable energies
in intelligent manner.
The Open-Gain research project
is about to implement such a
system trough an experimental
prototype being set-up in Bord)-

~ Cedria, Tunis, Tunisia.
. The project, that started on Ja-

nuary 2007 and initially schedu-
led for 03 years, has obtained

ropean T to end
by December 2010,

Prior to prototype construction,
the consortium partners have
already completed studies rela-
ted to different workpackages
{WP} within the project;

-WP2: Modelling, Simulation and
RO Plant Construction

- WP3: Integrated Energy Mana-
gement

- WP4: Systems Engineering and
Decision Support

-WP5: Integrated Dynamical Mo-
delling, Simulation and Control

- WP6: Power Supply Subsystem
- WP7: Integrated Implementa-
tion and Cantrol System Design
of Prototype

up

36

ory, University of Heidelberg, Germany

o Bl =y ]

6o @ @

Tel: +49 621 .181-21’40 Fax: +49 521 131-2739 e-mail; badreddin@ti.uni-mannheim de, waw,open-gain,org
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Power Supply Subsystem -WP6 By Firas Alawneh (WP-6 Leader),

NERC-Jordan, Sep. 2009

One of the main work-packages
of OPEN-GAIN praject is work-
package 6 (WP-6} which con-
cerns obtaining an operational
hybrid power supply system
based on twa renewable energy
sources (solar light and wind)
and one fossil-based source (die-
sel fuel), The figure below shows
main system components and

- Photovoltaic (PV] Generator:
comprises 81 silicon mono-crys-
talline PV modules with a total
capacity of 15 kWp.

«Wind Turbine; 15 kW maximum
power wind turbine installed on
a 25m helght tower.

+ Diesel Generator: 19 kVA die-
sel-driven generator.

+ Battery Bank: used as a storage

Baltory Bark f';f:;m‘("
¥and Tubine
150
3 3 ™y AC Cengang
~ ~ Inverters
l 1 Yo loads
3 J L > (RO Unil & OFsr LOnds)

the related interconnections

between them.,

The power supply system was
designed and sized based on
the market investigation study
which was conducted at the be-
ginning of work in WP-6. So, the
state of the art technologies for
system components were cho-
sen.

Based on the needs of the loads,
represented by the one cubic
meter per hour brackish water
Reverse Osmosis (RO) desali
nation unit and other electrical
loads available within the cam-
pus of CRTEn at Bordj Cedria in
Tunisia, the power supply sys-
tem comprises mainly the fol-
lowing components:

2

Thres Priase AC Bus

backup for electrical energy. The
stored electrical energy is utili-
zed by the loads when needed.
+AC Coupling PV inverters: Three
DC/AC inverters are utilized to
convert solar energy incident on
the surface of the PV generator
into a 3-phase Alternating Cur-
rent (AC) which is injected into
the main AC bus of the system.

+ AC Coupling Wind Inverters:
Three DC/AC inverters are utili-
zed to convert wind energy har-
vested by the wind turbine into
a 3-phase AC which is injected
into the main AC bus of the sys-
tem.

+ AC Coupling Battery Inverters:
Three DC/AC inverters are utili-
zed normally to convert Direct
Current (DC) from the battery
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bank into a 3-phase AC which is
injected into the main AC bus of
the system. Also, these inverters
charge the battery bank from
the AC bus when the total power
generated by the PV generator
and the wind turbine exceeds
the load needs. This is the nor
mal way of operation for these
inverters. Also, these inverters
have the capability to run auto-
matically the diesel generator
when the state of charge of the
battery bank goes below a cer-
tain limit or the battery bank be-
comes weak.

While the diesel generator is
running, these inverters feed
directly the loads and charge si-
multaneously the battery bank
from the diesel generator. Once
the state of charge of the battery -
bank rises above a certain limit
or the battery bank becomes
healthy, the inverters go back to
work in the normal way of ope-
ration as described above.

» Data Acquisition System: This
system is used to measure and
collect data about all system
components for monitoring and
technical evaluation purposes.
By the end of this year 2009, it
is expected that all components
will be installed and fully opera-
tional to start the main research
activity of OPEN-GAIN project
which is building an intelligent
and fully automated system with
zero fault tolerance that would
he suitable for power and water
systems in remote areas.



Decision Support System By NTUA, Greece - WP4 Leader

The co-generation of electrical
power from renewable energy
sources and water from desa-
lination is a very promising op-
tion especially in arid and isola-
ted from the grid regions, where
the use of conventional energy
is costly or unavailable. In this
case, energy requirements can
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Capabilities

The OPEN-GAIN DSS consists of
a suite of software Tools, inte-
grated under a common envi-
ronment and provides five main
Actions, supporting the system
designers during all Phases of
the decision making process (Fi-
gure 1}. In more detail :

+ The System Design actien invol-
ves the sizing of the hybrid power
system, based on a minimum set
of data. The Action is guided by
specific design goals, and its out-
put is a number of alternative
system configurations (cases).

be met by a combination of re-
newable energy companents,
conventional diesel generators
and energy storage systems.

The design and implementation
of such a hybrid power system
requires careful overall system
engineering, a process where
system designers should be able
to answer several questions (e.g.

+ The Performance Assessment
action corresponds to the esti-
mation of different performance
indicators for each configura-
tion, based on simulation techni-
ques using detailed meteorolo-
gical and energy/water demand
data.

« The Screening action helps the
decision maker to limit the num-
ber of alternative canfigurations,
following a trade-off analysis
procedure, This action also al-
lows the refinement of configu
rations produced in the system
design step.
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“is it possible to satisfy water and
power requirements of aremote
area using a hybrid energy sys-
tem?’, “which are the alternative
configurations of the system?]
“how each configuration per-
form under realistic conditions?’,
"what is the investment, opera-
tion and environmental cost?’)
"how the uncertain conditions
influence the system perfor-
mance?")

Support for answering these
questions and making reaso
nable decisions can take many
forms, including various softwa-
re tools. The OPEN-GAIN Deci-
sion Support System (DSS) was
designed to guide in framing the
problem in an integrated way, to
assist system designers in ma-
king decisions by answering all
the questions raised and to help
selecting the optimal hybrid sys-
tem configuration.

« The objective of the Risk Ana-
lysis action is to quantify the risk
on each system configuration
due to uncertainty about mid
and long-term fulure parameters
(e.g. renewahle energy potential
and demand profiles).

« The Evaluation action, Involves
the detailed evaluation and ran-
king of alternative system confi-
qurations, on the basis of the per-
formance indicators calculated
in the“Performance Assessment”
action, following a multi-criteria
decisian analysis approach.
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The main front-end of the
OPEN-GAIN DSS is shown in the
screenshot of Figure 2. A set of
action buttons provide access to
the five DSS-Actions; these can
be used either sequentially du-
ring the decision making phases
or separately. Two supporting
buttons lead to (a) a "Case Li-
brary’, which allows the mana-
gement of alternative system
configurations, and (b) a “Data

base Manager’, which allows the
manipulation of data stored in
the OPEN-GAIN database.

Each DSS Action presents its
content specific interface, fol-
lowing a common look-and-feel
and operational logic. Figure 3
is a screenshot of the main out-
puts produced by the Screening
Action of the DSS.

i

- ? LIR T

———
e
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During the first two years of the
project, the overall design of the
OPEN-GAIN DSS has been com-
pleted and three of the OPEN-
GAIN Tools (System Designer,
Systemn Simulator and Trade-Off
Analyzer) were developed and
tested. In addition, the design
and Implementation of the main
front-end and the user inter-
faces of the three DSS-Actions
have been completed and the
corresponding tools have been
integrated into the DSS.

A Database, to support the dif-
ferent actions of the DSS, was
also created and populated, The
development of the OPEN-GAIN
database was included among
the work objectives and can be
used by all models and toals de-
veloped under the OPEN-GAIN
project. Data collected involve
environmental and meteoro-
logical parameters, as well as a
systematic classification of all
components that constitute
a hybrid power plant, derived

from market analysis.

The Risk Evaluator tool and
the Multi Criteria Analyzer
are under development and
should be released by the
end of the project.




Integrated Implementation and Control System Design of a Prototype - WP-7
CRTEn - Technopole Bordj Cedria - Tunisia

Reverse Osmosis Wa-
ter Desalination (ROWD)
Plant

Characteristics

- Company : SETA - Spain
RO Plant Start-up by SETA -
15-16 Nov. 2008
- Water produced capacity
24 m¥/day
- Brackish water salinity = 16 g/L
- Produced water salinity = 0.6 g/L

- Recovery rate = 60%
- New premises of RO plant : June
2009 (Picture below)

Open-Gain Water Desali-
nation RO Plant

The RO plant is equipped with
different sensors :

Pressure (5), pH (2) Conductivity
(2), Temperature (2), Chlorine (1),
Oxidation-reduction (1), Level
(8)

Preliminary operating data

These measurements are made
to measure the performance aof
the plant, and to investigate the
chemical factors that may inter
fere with a smooth running of
the plant,

The physical-chemical analyses
of feed, reject and produced wa-
ters are presented in table 1. The
membrane salts rejections are
also presented in this table. The
rejection rate of divalent ions is
nearly 98 %, and for monova-
lent ions, it is between 95 and
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95.5%.

The scaling water properties
were assessed by determining
the supersaturation with respect
to gypsum {gypsum) and MLSI'
for CaCO,.

The reject water supersaturation
with respect to gypsum is equal
1.1, is slightly higher than unit,
and then a chemical inhibition
is enough to avoid gypsum sca-
ling.

The feed water is at a Ca-car
bonic equilibrium as shown in
figure 4. The produced water is
highly aggressive (MLSI = -3.7),
therefore it needs a post treat-
ment before consumption.

After acidification, the reject wa-
ter is slightly scaling and the use
of antiscaling product is enou-
gh efficient to inhibit CaCQ,



Table 1 : Raw, rejected brine and treated watcr analysis

Ca& Mg® Na. K_ CI SO, HCO, Fe" MLSI Ogpe
PG
‘5’4.7 03

Cond T TDS
(ms,m") PH (OC) “-1 d‘-' “ﬂ qt-l nLvl °L.l ﬂ-“

Mol 189 68 187 152 086 019 410 011 7.44 120 054

Relect 468 72 - 31 219 049 1043 022 18913060 138 06 402 1

Osmosis 076 65 192 064 002 510% 021 610° 037 002 002 <001 37 <001

Water

Salt : :
Retention 955 98 975 948 95 950 985 96.5

(%)

pH

Figure 4 : RO Water characteristics; Scaling / Equilibrium / Aggressiveness

After RO unit being at rest for  the chlorine decomposes the interesting to stop injecting
mare than 2weeks, abiofoaling  macromolecules organic mat- chlorine and making only a
was observed on the pre-treat-  ters witch become a nutriment  shock treatment with chlorine.
ment compartment. Indeed, to micro-orga nisms. It will be

'MLSI : Monohydrate form's Langelier Saturation Index (ELFIL H., Hannachi A., AIChE J. 2006,
and, IDA World Congress on Desalination and \Water Reuse 2007)
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Integrated Dynamical Modelling, Simulation and Control - WP-5

WP Leader: UHEI

This work package is commitied (o
integrate the models delivered
by the other groups, 1o carry out
simulations and to desipn the
control system. The Orst tosk s
W specify and fo coordinate

and  the  cocrdination  of  this

interchange.

The comrol system 1= struciured
in two contral levels: the low
level and the supervisor level.

control  and

specified.

monitoring  were

Reverse-Osmosis — desalination
plants need a Fault tolerant control
(FTCy system o allow the plam

Supardlsian
lewed

1o un even if faults occur, This s

T
Controller Accommaodation - Fault Diagnosis
L
Faulis
y v
Sel-painl
-—'1- - Contraller 3 Plast
simulation  activities, ic. de=  Im the low level, local control-
finition  of  standards  and  lers are implemented, System per-

interfaces to simplify sub-model
interchanges  between  groups

Fault
Diagnosis

Fault Identfication

Fault lsclation

¥

{ Faull Detaction

Measurements

formance regquirements and con-
trol ahjectives for the low-level

Fault Evaluation

Decision

Reverse Osmosis Flant
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very crucial especially for plants
installed in remote arid areas.

A model Predictive Control
(MPC ) was nsed as contral law
and @ hybrid sopervisor was
praposed o combine different
FTC methods  that perform
better for o particular kind of
faulis. The method was wested
om a smaller plant and showed
very pood resulis.



Project Dissemination Activities - WP8
WP Leader - CDER

All project partners contribute to dissemination activities, these
are performed mainly through project website (wWww.open-gain
org), Internet, publications, project newsletters, seminars and
conferences. Project meetings take place annually to enhance
dissemination among consortium partners.

Open-gain Publications during project 2nd period

» Gambier A, Krasnik A, Badreddin E. ‘Dynamic modelling of
asimple reverse osmosis desalination plant for advanced
control purposes’ 2007 American Control Conference.,

P Wellenreuther A., Badreddin E. “Multi-loop Control System
Design: A Game Theoretical Approach for Computer-con-
trolled systems’ 46th |EEE Conference on Decision and Control,
New Orleans, LA, USA, December 12-14, 2007

» On page article published in ‘Bulletins des Energies Renou-
velables'Edited by CDER ‘Conception optimale de systémes
viables de production d'eau et d'électricité destinés aux si-
tes isolés utilisant les énergies renouvelables et une auto-
matisation intelligente’

> Wellenreuther, A, A. Gambier and E. Badreddin, 'Optimal
multi-loop control design of a reverse osmosis desalina-
tion plant with robust performance’ 17th IFAC World Con-
gress (IFAC WC 2008), 10039-10034, Seoul, July 6-11, 2008,

» Gambier, A, M. Wolf, E. Badreddin, ‘Open Gain: A European

project for optimal water and energy production based on
igh level of automation’. Euromed 2008, November 9-13, Jor-
an.

P Gambier, A, A. Wellenreuther, E. Badreddin, 'Optimal ope-
ration of reverse osmosis plants based on advanced control’
Euromed 2008, November 9-13, Jordan.

> S, Syafiie, Fernando Tadeo, Luis Palacin, Cesar de Prada, Jo-
hanna Salazar 'Modelling for Dynamic Simulation of Pre-
treatment in Reverse Osmosis Plants’ IEEM 2008 Singapur,
December 2008

» S.Syafie, FernandoTadeo, Luis Palacin, Cesar de Prada "Mem-
brane Modeling For Simulation And Control Of Reverse Os-
mosis In Desalination Plants’ UKACC Control 2008, Manches
ter, UK, 2-4 September 2008

P> Luis Palacin, Fernando Tadeo, Cesar de Prada, 5. Syafiie, ‘Li-
brary for Dynamic Simulation of Reverse Osmosis Plants
EMSS2008 {20th European Modeling and Simulation Sympo
sium’Campora San Giovanni, Amantea (CS], Italy September 17-
19, 2008

'orking session - Bord) Cedria - Tunis

).'i:l] dinmer al Athers meeting - Greece
Newsletter'1 relates work and
activities performed during the 1st
project period.
Copy available in website.

|-
L

OFEA GAW Praga

e

OPEN-GAIN Project - printed by CDER. 8.P 62 Route da I'observatoire, Vilage Céleste, Bouzaraah

8 Alg.us - AI:Jl_:v ia
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Project :
Reuse of urban waste-water
as industrial water

COMPANY PROFILE

e Groupe Chimique Tunisien (GCT) is a worldwide leading
producer and exporter of phosphate derivatives. It processes
about 6.5 million tons of Tunisian phosphate rock each year, into
merchant grade phosphoric acid (MGA), phosphate based
fertilizers: diammonium phosphate (DAP) and triple super
phosphate (TSP) and also feed phosphate product which is the
dicalcium phosphate (DCP).

* Moreover, GCT produces agricultural grade ammonium nitrate
and porous ammonium nitrate mainly for the local market.

N
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e GCT has 4 production
sites located in south
tunisia (Gabes, Sfax,
Skhira and M’dhilla).

1 PLANT OF SFAX
(since 1952)
0,7 MT of TSP

N 3 PLANTS OF GABES
. -'*'-'—‘ "&“‘- (1972, 1974, 1979, 1982)
& e - 1.9 MT of PA and DCP, 1,6 MT of DAP,
2 0,15 MT of AN, AN Poreux

1 PLANT OF MDHILLA
(since 1985)
0,8 MT of TSP

S 1PLANT OF SKHIRA

(since 1987)
1,5 MT PHOPHORIC ACID
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Preservation of water resources

The industrial water needs of GCT plants in Gabes
are estimated at 27,000 m*/day, most of each is
used in phosphoric acid process.

To preserve water resources, GCT has planned new
projects :

® Reuse of urban waste-water after tertiary
treatment

e Desalination of sea water

Waste Water Treatment Plant in Gabes

e The Waste Water Treatment Plant (of ONAS) is
implemented near to the GCT Plants in Gabes

and reject about 15000 m3/day of treated
waste-water in the sea.
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Unité

Sortiec STEP
DE GABES

22/02/2010

NT106.02
D.P.maritime

Turbidit¢ NTU 27,0 -
Nitrate mg NO3/| <0,5 90
Nitrite mg NO2/1 <0,011 5
Chlorure mgl 572 -
Phosphore total mgP/| 2,97 0.1
Orthophosphate | mgPO4 /] 3,19 -
Azote Kjeldahl mgN/1 7,15 30

e

> ._-5-“'".‘: A
eated waste water and indus
Fssai Unité SONEDE FORAGE 4 | FORAGE § EUT
PH 7.75 730 740 760
Conductivité msim 443 RN 418 436
Calzinm my/l 294 280 290 236
Magnésium me!l 108 11 112 100
Sadien mgl 506 440 461 528
Patassium gl 309 188 216 43,5
Chlorure =gl 2% 570 807 572
Durcé *'F 152 152 152 122
Détergents gl =010 =010 “, 10 0,68
Sullure el <bus <005 <D s {05
Sullule gl 13317 1.26 107 1.29 1P L7 1
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The values of
1 DCO, DBO and
MES exceed the
limit imposed by
the NT106-02

1. The treated
waste-water
(output WWTP-
Gabes) has a
lower salinity
than water
drilling.

2. There isno
heavy metals



Bacteriological quality

Essai Unité STEP DE GABES NT106.02
22/02/2010 D.P.maritime

Coliformes germes'100ml 4.6 109

C“]'il’:l‘::nestolérants germes/100ml 2,4 10° 2000
Entérocoques germesi 100m] 1,110° 1000
Escherichia Coli germes/100m] 9.3 10¢

Salmonelle Absence Absence
Oeufs d'Helminthes Absence Absence

The coliform analyzes exceed the limit values for water quality
of discharge into the public maritime domain (DPM).

Moreover, there is no Salmonella and helminth eggs in the
rejection of the WWTP.

Tertiary treatment trials

As part of this project, the GCT studied the tertiary treatments
following:

« Disinfection of ONAS treated waste-water by sulfuric
acid.(laboratory trials)

«  Treatment with ultra-filtration (driver unit)

1
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Driver Unit : Essays

With 0.1pum hollow fiber
module, we can remove the
following contaminants :

* Turbidity

+ Bacteria

« Cysts and Oocysts

+ Iron and Manganese
« Arsenic

(Capacity treatment :5m’/h)

e

“Purchase of unit on skid for n;er;b}ane
filtration wastewater : 5000 m3/day

e The GCT will buy a mobile unit for membrane
filtration of treated wastewater with capacity of
5000 m3/h (2 rack) as first batch
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Critical parameters

Source of raw

Output of WWTP-Gabes
(Secondary treatment: activated shudge)

Raw water temperature

540" C

Raw water temperature (design) 25° C

Quality of reference of raw water

PH-been worth 4-9

TOC 20 mgl

“Turbidity 100 Ntu

DBO <30 ppm O 2

DCO <90 ppm O 2

Suspended matter (MES - TSS) S0 mg/

Color —Suk o <1

(spectral absorption Hg 436 nm) -
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Typically, qualitics of water at exit of unit are :

Turbidity

0.1 Ntu

Microbiological quality

Absence (Note 1)

Note 1: the microbiological quality of water gets along measured on filtrated waler
immediately downstream from the membrane modules

Thank you
for your attention
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IV. LE DESSALEMENT DE LEAU

Stations de dessalement de la SONEDE

[ Stations Capacité Mise en Eau brute
m*/jour service (a/n

| Kerkennah 3300 1983 3.6

| Gabes 34000 1995 3.2

Zarzis | 15000 1999 6.0

Jerba 15000 2000 6.0

| Jerba extension | 5000 2007 6.0

Total | 72300 ’

IV. LE DESSALEMENT DE L’EAU

Taux de
Conversion

75%

Coiit de production de I'eau dessalée année 2010

d::::;xzt Volume (m3) !Coﬁt ( DT/m3)

. kerk;;\;ah | 1385411 0,626
Gabes : | 10971013 0,303
Jerba 8102123 0,614
Zarzis 6947678 | 0,692

| 27416225 0,510

[ Total

1.8%

Produits Chimiques

= Energle

# Charges de
Parsonnal

¢ Dotations aux
Amortissaments

Autres Charpges|(
exploitation,
carburant, indirect)
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Vi. PROGRAMME NATIONAL
D’AMELIORATION DE LA QUALITE DE L’EAU

a) Objectif
+ Réduction de la salinité de l'eau desservie jusqua 1.5 g/l au
maximum, quoi que la norme tunisienne NT09.14, stipule 2.5 g/l

b) Approche
+ Etablissement d'une base de données a base d'un SIG traitant de la
salinité, la dureté et la teneur en sulfates a I'échelle de délégation
. Identification des zones d'intervention, établissement des études et
identification des projets

Vi. PROGRAMME NATIONAL D’AMELIORATION
DE LA QUALITE DE L’EAU

c) Réalisation du programme en deux
phases

« Une premiére phase portant sur les
régions ayant plus que 2 g/l de salinité et
une population supérieure a 4000
habitants. En cours de réalisation, mise en
service prévu pour 2014

. Une deuxiéme phase portant sur les
régions ayant entre 1.5 g/l et 2.0 g/l de
salinité et une population supérieure a
4000 habitants. En phase d'étude.
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Vi. PROGRAMME NATIONAL
D’AMELIORATION DE LA QUALITE DE L’EAU
£ 2T X ¥ ' ) P

!

L

s A el AN % SEEPERRIGTURT e rodotand s o o AT —— -
Site ¢as projets de |z premiére phase et systemes de rejet de
sSAumnure 3

Vi. PROGRAMME NATIONAL
D’AMELIORATION DE LA QUALITE DE L’EAU
d) Projets de la premiére phase

Gouvernorat Site de |a statlon Capacltb Technologie Nh lipne-
m3 /jour
Tozeur Tozeur 6000 o1 3/2000
| Nafta 4000 o1 2/2000
Hezoua 800 o1 1/800
Kébill " Kébli 6000 o1 3/2000
" Souk Lahad 4000 o1 2/2000
= Douz | 4000 o1 ' 2/2000
 Gabés Matmata 4000 o1 272000
Marath 5000 o1 | 2/2500
| Médenine Béni Khédache | 800 or | 1/800
"Gafsa Belkhir 1600 Electrodialyse | 2/800
raversible
1 (EDR)
Total 36200

118



Vi. PROGRAMME NATIONAL

D’AMELIORATION DE LA QUALITE DE L’EAU
e) Projets de la deuxiéme phase

Gouvernorat Site de la station Capacité Technologie Nb lignes
m'/jour ’
Tozeur Dégueche 2500 I OII'EDRi tlr 47*
k Kébili Kéhili extension 2000 [ OIEDR 1
' Sidi Bouzid El Mcknassi- 2000 OVEDR 1
Mazouna-Bouzian
Médenine Ben Guerdane TS OVEDR 3
‘ Galiz Galsa nord-CGzafya i S0 OIVEDR 3
sud-Ksar
Mdhila-Gar- 2500 QIEDR 1
Aveveha
heCunid 3000 OIEDR
Redayel-Moulures 4000 OLEDR 2
Total 32500

Vil. DESSALEMENT D’EAU DE MER

Afin de renforcer les ressources en eau pour le Centre et le Sud
Est de la Tunisie, il est envisagé la mise en ceuvre de quatre
projets de dessalement d’eau de mer.
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Vil. DESSALEMENT D’EAU DE MER

Vil.1 Station de dessalement d’eau de mer a Jerba

1 Objectif : renforcement des ressources en eau et I'amélioration de la qualité
des eaux distribuées.

u Mode de réalisation : Clé en main.

.1 Consistance du projet :
Prise d'eau de mer, station de dessalement et rejet de la saumure.
Station de dessalement 50 000 m3/j par |2 technique de |'Ol
Stockage des eaux produites aprés mélange avec les eaux saumatres.
Déférisation des eaux saumatres de mélange.
Raccordement de la station de dessalement au réseau de distribution.

Avancement du projet: 'appel d'offre pour la préqualification est lance.

Vil.1 Station de dessalement d’eau de mer a Jerba
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Vil. DESSALEMENT D’EAU DE MER

VIil.2 Station de dessalement d’eau de mer a Zarat

Objectif : renforcement des ressources en eau et I'amélioration de la qualité
des eaux distribuées pour les gouvernorats de Gabés et Médenine jusqu’a
I'échéance 2030.

Mode de réalisation : EPC ou concession.
Consistance du projet :

» Prise d'eau de mer, station de dessalement et rejet de la saumure.

» Station de dessalement 50 000 m3/j par la technique de |'0l

» Raccordement de |a station de dessalement au réseau de distribution.
Avancement du projet: Etude en cours

Vil. DESSALEMENT D’EAU DE MER

VIL.3 Station de dessalement d’eau de mer a Sfax

]}

(8]
Q
]

Objectif : renforcement des ressources en eau et I'amélioration de la qualité
des eaux distribuées pour le Grand Sfax.

Capacité 150 000 m3/j qui sera réalisée en trois phases.

Mode de réalisation : Par voie de concession.

Consistance du projet :
» Prise d'eau de mer, station de dessalement et rejet de la saumure.
» Station de dessalement 150 000 m3/j par la technique de 'Ol

» Raccordement de la station de dessalement au réseau de répartition du
Grand Sfax .

Avancement du projet: Requéte de financement de I'étude en cours.
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Vil. DESSALEMENT D’EAU DE MER

Vil.4 Station de dessalement d’eau de mer a2 Kerkennah

U Objectif : renfarcement des ressources en eau et 'amélioration de la qualité
des eaux distribuées dans les fles de Kerkennah.

0 Mode de réalisation : clé en main.

u Consistance du projet :
»Prise d’eau de mer, station de dessalement et rejet de la saumure.
~Station de dessalement 6 000 m?/j par la technique de I'osmose inverse.
~Raccordement de la station de dessalement au réseau de distribution .

0 Avancement du projet: Requéte de financement pour les études en cours.

Viil. DESSALEMENT PAR LES ENERGIES RENOUVELABLES
Vili-1 Dessalement par I'énergie solaire a2 Ben Guerdane

Dans le cadre de la coopération avec le gouvernement Japonais, le projet de
dessalement des eaux saumatres par 'utilisation de I'énergie photovoltaique a
Ben Guerdane a 6té retenu pour un coit de 20 millions DT.

Le projet consiste & ;

-La construction d’une station de dessalement de Capacité 1800 m3/j , en
utilisant I'énergie provenant des cellules photovoltaigues (200 Kwc)

- La construction d’un étang d’évaporation
~"électrification et 'équipement d'un forage profond

-Fourniture et pose de 6 Km de conduites.

Avancement : Contrat avec le constructeur signé le 6 février 2012
Délai d’exécution 15 mais.
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VIil. DESSALEMENT PAR LES ENERGIES RENOUVELABLES

Vii-1 Dessalement par Pénergie solaire 2 Ben Guerdane

Evolution de la capacité de dessalement cumulée
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FIPA-Tunisia,
your partner for success

FIPA-Tunisia and its offices abroad form a
comprehensive network of:
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Fa=PTIBTATT L NEE - B

B . ;
itk IR 4 & Bt KR
(m3/H]

center Sfax Kerkennah 1983 3, 300 Brakish
south Gabes Gabes 1995 34, 000 Brakish
south Medenine Zarzis 1999 15, 000 Brakish
south Medenine Djerba 2000 15, 000 Brakish
south Medenine Djerba 2007 5, 000 Brakish
south Tozeur Tozeur 2014 6, 000 RO Brakish
south Tozeur Nafta 2014 4, 000 RO Brakish
south Tozeur Hezoua 2014 800 RO Brakish
south Kebili Kebil 2014 6, 000 RO Brakish
south Kebili Souk Lahad 2014 4, 000 RO Brakish
south Kebili Douz 2014 4, 000 RO Brakish
south Gabes Matmata 2014 4, 000 RO Brakish
south Gabes Mareth 2014 5, 000 RO Brakish
south Medenine Beni Khedache 2014 800 RO Brakish
south Gafsa Belkhir 2014 1, 600 EDR Brakish
south Tozeur Degueche 2016 2,500 | RO / EDR Brakish
south Kebili Kebil 2016 2,000 | RO / EDR Brakish
center Sidi Bouzid | El 2016 2,000 | RO / EDR Brakish

Meknassi-Mazouna-Bouzian

south Medenine Ben Guerdane 2016 7,500 | RO / EDR Brakish
south Gafsa Gafsa non—Gafsa sud—Ksar 2016 9,000 | RO / EDR Brakish
south Gafsa Mdhila—Gtar—Ayeycha 2016 2,500 | RO / EDR Brakish
south Gafsa Metlaoui 2016 3,000 | RO / EDR Brakish
south Gafsa Redayef-Moulares 2016 4,000 | RO / EDR Brakish
south Medenine Ben Guerdane 2010 2,000 Brakish

-2015

south Medenine Jerba 2012 50, 000 RO Sea Water
south Gabes Zarrat 2015 50, 000 RO Sea Water
center Sfax Sfax 2016 50, 000 RO Sea Water
center Sfax Sfax 2020 50, 000 RO Sea Water
center Sfax Sfax 2025 50, 000 RO Sea Water
center Sfax Kerkennah 2015 6, 000 RO Sea Water
south Medenine Benguerdane 2015 2, 000 RO Ground

Water
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o
Hids HEHE EX S PESE BTN T ONEHE
(T~ TND)
B
‘e Tunisia GROUPE CHIMIQUE | chemicals and Nitrogen and 476, 084 2,120
TUNISIEN chemical products | fertilizer
products.
Gabes Spain SanLucar Fruit food Vegetables
S.L products—fruits
and vegetables
Sousse Saudi STE TNNE DES chemicals and Tire 42,078 920
Arabia — INDUSTRIES DE chemical products | manufacturi
Ttaly PNEUMATIQUES ng
Sousse France STE IND DES textile and Cotton 23, 063 316
TEXTILES wearing apparel thread
(SOUSSE)
Monasti | United STE IND DES textile and Woven cotton 23, 063 520
r Kingdom of | TEXTILES (KSAR | wearing apparel fabric
Great HELLAL) manufacturi
Britai ng.
Sfax Germany HENKEL ALKI chemicals and Perfumes and 18, 043 180
(SFAX) chemical products | toiletry
items.
Sfax Tunisia TECHNOFLEX chemicals and Plastic 15, 000 56
chemical products | packaging.
Monasti | France TUNISIE food Conserving & 12, 000 153
r CATERING products—fruits preserving
(MONASTIR) and vegetables of other
vegetables.
Sfax Tunisia COMPTOIR GL chemicals and Plastic 11, 400 188
D’ IMPRESSION ET | chemical products | packaging.

DE TRAITEMENT
DES EMBALLAGES
LEGERS
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and carpets
Manufacture
of non—-woven
or knitted
fabrics —
Miscellaneo
us textile

industries

10 Sousse Greece — STE ADHESIF chemicals and Pharmaceuti 10, 770 320
Switzerlan | ELASTIQUE chemical products | cal
d preparation
S.
11 Sfax Tunisia DAR ESSAYDALI chemicals and Pharmaceuti 10, 580 185
chemical products | cal
preparation
S.
12 Sousse Germany LEONI TUNISIE electronic and Wires, 9, 325 7, 000
electronic insulated
equipment cables and
cable
bundles.
13 Sfax Tunisia GALPHARMA chemicals and Basic 8, 550 180
chemical products | pharmaceuti
cal
products.
14 Sousse Tunisia UNITE DE chemicals and Pharmaceuti 7, 400 28
FABRICATION DE chemical products | cal
MEDICAMENTS preparation
S.
15 Sousse Tunisia STE TISSAGE textile and Diverse 4, 850 180
MEUBLATEX wearing apparel household
linens -
Industrial
manufacturi
ng of rugs
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16 Sfax France IGL INDUSTRIES electronic and Computers 4,705 75
electronic and other
equipment computerize
d equipment.
17 Monasti | Tunisia STE TNNE DE textile and Miscellaneo 4, 300 47
r PANSEMENTS wearing apparel us textile
industries.
18 Sousse Tunisia ALLTANCE PHARMA | chemicals and Basic 4, 200 74
chemical products | pharmaceuti
cal
products.
19 Monasti | Tunisia STE DE textile and Diverse 4, 200 16
r TRANSFORMATION | wearing apparel household
D’ EXPORTATION linens.
ET
D’ IMPORTATTON
TEXTILE SOTEXI
20 Sfax Tunisia CONFECTION textile and Manufacture 4, 100 350
IDEALE DU SUD wearing apparel of under
garments.
21 Monasti | Tunisia STE DE TISSAGE textile and Diverse 3, 900 36
r D’ AMEUBLEMENT wearing apparel household
linens.
22 Sfax Tunisia STE IND DE electronic and Eye glasses. 3, 885 173
VERRES OPTIQUES | electronic
equipment
23 Sousse Italy YASSIN chemicals and Other items 3,723 180
chemical products | made from
plastic.
24 Sousse Tunisia COMPTOIR chemicals and Plates, 3, 250 130
NATIONAL DU chemical products | sheets,
PLASTIQUE tubes and
profiles in
plastic -
Plastic
packaging.
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25 | Monasti | Tunisia UNION INTER DE | textile and Spinning of 3, 200 110
r FILATURE wearing apparel silk and
texturing of
synthetic
threads.
26 Sfax Tunisia TRICOTAGE EL textile and Manufacture 2,775 212
HOUDA wearing apparel of pull
overs and
similar
articles in
knit fabric
Manufacture
of under
garments.
27 Sfax Tunisia STE DES electronic and Lighting 2, 500 20
INDUSTRIES electronic equipment.
METALLIQUES ET | equipment
D’ ECLATRAGE
GENERALE
28 Sousse Libyan ROTANA chemicals and Perfumes and 2, 480 65
arab COSMETICS chemical products | toiletry
jamahiriya items.
29 Sousse Switzerlan | CABLES electronic and Wires, 2, 300 136
d INDUSTRIELS electronic insulated
TECHNIQUES equipment cables and
cable
bundles.
30 Sousse Tunisia STE FAWANIS electronic and Lamps. 2,230 70
electronic
equipment
31 Sousse France MICRO TECHNIC chemicals and Other items 2, 100 233
INTERNATIONAL chemical products | made from
TUNISIE plastic.
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Sfax

Tunisia

TELETEC
CATERING

food
products—fruits

and vegetables

Meat and
poultry
products —
Transformin
g,
conserving
refrigerati
on and
freezing of
fish and
seafood -
Conserving &
preserving
of other

vegetables.

2,000

100

Mahdia

Tunisia

STE MUTUELLE
CENTRALE DES
SERVICES
AGRICOLE ET IND
ZOUILA

chemicals and

chemical products

Soaps,
detergents
and cleaning

products.

2,000

183

Monasti

r

Tunisia

STE TNNE DE
FABRICATION
D’ ARTICLES POUR
BEBES (BENNANE)

chemicals and

chemical products

Plastic

packaging.

1,900

Sousse

Tunisia

BK FOOD

food
products—fruits

and vegetables

Transformin
g,
conserving
refrigerati
on and
freezing of
fish and
seafood -
Conserving &
preserving
of other

vegetables.

1,700

200
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Mahdia

Tunisia

WIFRESH

food
products—fruits

and vegetables

Processing
and

conserving
of fruits &

vegetables.

1,624

110

Sfax

Tunisia

SIMEG PLUS

electronic and
electronic

equipment

Lighting

equipment

1,593

Sousse

France

TUNISIE
PLASTIQUES
SYSTEMES

chemicals and

chemical products

Other items
made from

plastic.

1, 500

470

Sousse

France

INJECTION
PLASTIQUES
SYSTEMES

chemicals and

chemical products

Other items
made from

plastic.

1, 500

Monasti

r

Tunisia

BEN HASSINE
FRERES

chemicals and

chemical products

Plastic
packaging —
Other items
made from

plastic.

1, 300

160

Sousse

Tunisia

PROMOVIANDE

food
products—fruits

and vegetables

Meat
processing —
Poultry and
rabbit
processing —
Transformin
g,

conserving
refrigerati
on and
freezing of
fish and
seafood -
Conserving &
preserving
of other

vegetables.

1,260

Mahdia

Tunisia

STE DE BRODERIE
ELECTRONIQUE
FATIMIDE

textile and

wearing apparel

Miscellaneo
us textile

industries

1,218
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43 Sfax Tunisia STE OPTY-LAB electronic and Eye glasses. 1, 200 23
electronic
equipment
44 | Mahdia Tunisia BACOVET textile and Manufacture 1, 200 722
INTERNATIONAL wearing apparel of clothing
and
accessories
45 Sfax Tunisia SAVONNERIE DE chemicals and Soaps, 1,125 40
CARTHAGE chemical products | detergents
and cleaning
products.
46 Sfax Tunisia STE IND textile and Cord, rope, 1,110 22
D’ ARMEMENT DE wearing apparel twine and
PECHE netting
manufacture
47 Sfax Tunisia STE IND DES textile and Cord, rope, 1, 100 19
MATERIAUX DE wearing apparel twine and
PECHE ET netting
AGRICULTURE manufacture
48 Sfax France GRANUPHOS SA chemicals and Nitrogen and 1, 026 72
chemical products | fertilizer
products.
49 Sfax Tunisia STE M HIRI textile and Miscellaneo 1,010 10
FRERES wearing apparel us textile
industries -
Manufacture
of outerwear
Manufacture
of under
garments.
50 Sousse Tunisia METALLIC electronic and Lighting 1, 000 58
STRUCTURE electronic equipment
MANUFACTURY equipment
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51 Sousse Tunisia STE DE FRIPERIE | textile and Miscellaneo 1, 000 40
ET wearing apparel us textile
D’ EFFTLOCHAGE industries.
52 Sousse Tunisia STE SAHELIENNE textile and Manufacture 1, 000 15
DE BLANCHIMENT wearing apparel of sewing
ET TEINTURE threads -
Textile
finishing
53 Monasti | Tunisia STE IND DE chemicals and Plastic 1, 000 100
r SACHERIE chemical products | packaging
54 Sfax Tunisia MANUF DE textile and Manufacture 1, 000 320
CONFECTION DU wearing apparel of under
SUD garments —
Manufacture
of clothing
and
accessories
55 Sfax Tunisia LA NLLE textile and Cotton 1, 000 20
FILATURE wearing apparel thread
PEIGNEE DE SFAX
56 Monasti | Germany ELECTRO CONTACT | electronic and Wires, 930 660
T TUNISIE electronic insulated
equipment cables and
cable
bundles
57 | Monasti | Tunisia AFRIQUIA chemicals and Pharmaceuti 900 37
r MEDICAMENTS chemical products | cal
preparation
S.
58 | Monasti | Tunisia TUNISIAN GLOBAL | chemicals and Plastic 900 20
r PLASTURGY chemical products | packaging.
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59 Sousse Tunisia STE CONFORT textile and Bead spread 728 90
AUTOCAR wearing apparel and covers
manufacture
- Other
articles
manufacture
d from cloth
- Industrial
manufacturi
ng of rugs
and carpets
Manufacture

of clothing

and
accessories
60 | Mahdia | Tunisia STE AMO textile and Manufacture 700 148
wearing apparel of
outerwear
61 | Sousse | Tunisia STE TNNE DE textile and Miscellaneo 685 37
FABRICATION wearing apparel us textile
D’ QUATE ET industries
DERIVES
62 | Monasti | Tunisia INTELLIGENT electronic and Electric 621 11
T SYSTEM electronic distributio
ENGINEERING SA equipment n an command
materials —
Electronic
components.
63 | Mahdia | France STE INES textile and Manufacture 600 126

CONFECTION (LA | wearing apparel of

CHEBBA) outerwear
64 | Mahdia | France ULLTEN textile and Manufacture 600 260
CONFECTION wearing apparel of
TUNISIE outerwear
(MAHDIA)
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65 Sousse France, Alg | SOMECAL textile and Manufacture 575 250
eria wearing apparel of
outerwear.
66 Monasti | Tunisia AGRO FRESH food Processing 572 21
r products—fruits and
and vegetables conserving
of tomatoes
67 Sousse Tunisia STE DE PRODUITS | food Conserving & 564 65
AGRO-ALIMENTAI products—fruits preserving
RES ET DE and vegetables of other
CONSERVES vegetables.
68 | Sfax Tunisia GROUPE textile and Manufacture 550 320
MEDITERRANEEN wearing apparel of outerwear
DE CONFECTION -
Manufacture
of under
garments —
Manufacture
of clothing
and
accessories
69 Sfax Tunisia SIDILEC INTER electronic and Wires, 550 150
electronic insulated
equipment cables and
cable
bundles.
70 | Monasti | France MONAPLAST chemicals and Other items 500 60
r chemical products | made from
plastic.
71 | Mahdia | France MAHDIA textile and Manufacture 500 300
CORSETERIE wearing apparel of under
garments.
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72 Sousse Luxembourg | LA CONFECTION textile and Manufacture 500 250
TNNE wearing apparel of work
clothes and
uniforms —
Manufacture
of
outerwear.
73 | Sfax Tunisia CONFECTION textile and Manufacture 500 310
MODERNE EL AMRA | wearing apparel of under
garments.
74 | Sfax Tunisia SOTECA EXPORT electronic and Electric 500 10
electronic distributio
equipment n an command
materials —
Processes
controlling
equipment
for
industry.
75 | Sfax Tunisia TUNIMED chemicals and Plastic 425 10
chemical products | packaging.
76 | Monasti | France CHANTELLE textile and Manufacture 420 377
r TUNISIE wearing apparel of under
garments.
77 Monasti | France SOTUFAM (BENT textile and Manufacture 420 335
r HASSEN) wearing apparel of under
garments.
78 | Monasti | France CIV TUNISIE electronic and Electronic 386 43
r electronic components.
equipment
79 | Sousse | France SEALYNX chemicals and Articles in 360 65
AUTOMOTIVE chemical products | rubber.
TUNISTA
80 | Mahdia | Tunisia KAS PLAST chemicals and Plastic 330 18
chemical products | packaging.
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81 Sousse Tunisia MEDICAL electronic and Medico—surg 300 12
MANUFACTURING electronic ical and
equipment orthopedic
equipment —
Measuring
and
controlling
instruments
82 | Sousse | France PLASTI - KA chemicals and Other items 300 54
chemical products | made from
plastic.
83 | Gabes France TUNISIE textile and Manufacture 250 160
SOUS-VETEMENTS wearing apparel of under
MAILLE garments.
84 Mahdia Belgium STE SBM textile and Other 250 328
wearing apparel articles
manufacture
d from
cloth.
85 | Sfax Tunisia CIE MAGHREBINE | electronic and Electrical 210 20
D’ EQUIPEMENT electronic home
equipment appliances —
Manual home
appliances.
86 | Monasti | Tunisia BEN FATTOUM electronic and Electric 204 24
T ROMDHANE electronic distributio
ELECTRIC equipment n an command
materials.
87 Sousse Germany MANUFACTURE electronic and Wires, 200 3,721
ELECTRO-TECHNI | electronic insulated
QUE DE SOUSSE equipment cables and
cable
bundles.
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88 Mahdia Tunisia SODRICO textile and Manufacture 200 420
wearing apparel of outerwear
Manufacture

of clothing

and
accessories
89 Mahdia Tunisia STE IND DES chemicals and Nitrogen and 200 11
ENGRAIS chemical products | fertilizer
MODERNES products
90 | Sousse | Tunisia STE ANONYME DE | food Transformin 180 55

CONSERVERIES products—fruits g,

TNNES and vegetables conserving
refrigerati
on and
freezing of
fish and
seafood —
Conserving &
preserving
of other
vegetables —
Processing
and
conserving
of fruits &

vegetables.

91 Sousse Lebanon STE EL ANWAR food Potatoes. 175 18
products—fruits

and vegetables

92 Mahdia Tunisia STAR PLAST chemicals and Other items 136 21
chemical products | made from

plastic.
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93 Sousse Luxembourg | IS TECHNOLOGIE electronic and Electrical 132 143
- Italy electronic motors
equipment generators
and
transformer
s — Lamps.
94 | Monasti | France CONFECTION IND | textile and Manufacture 125 300
r TEBOULBA wearing apparel of work
GUEMENE INTER clothes and
uniforms.
95 | Sfax France DONNA textile and Manufacture 114 200
CONFECTION wearing apparel of under
garments.
96 | Sousse | Tunisia LIMMATEX textile and Manufacture 110 200
wearing apparel of
outerwear
97 | Monasti | France STE NEW ACOBEN | textile and Manufacture 100 220
r wearing apparel of
outerwear
98 | Mahdia | France STE IND DE textile and Manufacture 100 130
CONFECTION wearing apparel of work
clothes and
uniforms.
99 | Sousse France LAFPROM TUNISIE | textile and Manufacture 100 300
wearing apparel of clothing
and
accessories
100 | Monasti | Tunisia TRESSELEC textile and Other fabric 100 300
r wearing apparel manufacture
101 | Monasti | France PROMENS TUNISIA | chemicals and Other items 100 97
r chemical products | made from
plastic.
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102 | Sousse | Tunisia CABLAGE electronic and Electric 100 49
INTERNATIONAL electronic distributio
equipment n an command
materials —
Wires,
insulated

cables and

cable
bundles.
103 | Sousse Germany PRODUCTION electronic and Electric 100 110
ELECTROTECHNIQ | electronic distributio
UE TUNISIE equipment n an command
materials.
104 | Sfax France STE TUNITEX textile and Manufacture 100 850
wearing apparel of
outerwear
105 | Mahdia | Tunisia TEXTILE SOUASSI | textile and Manufacture 100 90
COMPAGNY wearing apparel of
outerwear
106 | Mahdia Tunisia LE JOINT chemicals and Articles in 100 24
INDUSTRIEL chemical products | rubber.
107 | Sfax Tunisia INJEC'S chemicals and Plastic 60 10

chemical products | packaging.

108 | Gabes France STE CLAUDE ET textile and Tailor made 50 200
ANNETTE EXPORT wearing apparel clothing

manufacture
Manufacture

of outerwear

Manufacture
of under
garments.
109 | Sousse Tunisia STE SUN ENERGY electronic and Lamps. 50 10
electronic
equipment
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110 | Mahdia Germany SYSTEME electronic and Wires, 50 1, 700
AUTOMOBILE ET electronic insulated
TECHNIQUE D’ EL equipment cables and
JEM cable
bundles.
111 | Mahdia | Tunisia MABROUK textile and Manufacture 50 90
TRICOTAGE wearing apparel of
CONFECTION outerwear
112 | Mahdia | Tunisia STE ALEX textile and Manufacture 45 146
wearing apparel of outerwear
Manufacture
of under
garments.
113 | Sousse Tunisia BALANCE DU electronic and Measuring 40 23
CENTRE MESTRI electronic and
equipment controlling
instruments
114 | Monasti | France WATTS electronic and Electronic 20 220
r INDUSTRIES (EX electronic components.
MONASTIR equipment
ELECTRONIQUE)
115 | Monasti | France STE CYLALIDE electronic and Wires, 19 40
T TUNISIE electronic insulated
equipment cables and
cable
bundles.
116 | Monasti | France OMERIN DIVISION | electronic and Electric 15 100
T TNNE electronic distributio
equipment n an command
material
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117

Sousse

Tunisia

STE MOHLA

electronic and
electronic

equipment

Electric
distributio
n an command
materials —
Electrical
parts for
motors and

vehicles.

118

Monasti

r

France

EMKA MED

electronic and
electronic

equipment

Electric
distributio
n an command
materials —
Wires,
insulated
cables and
cable
bundles —
Electronic

components.

119

Monasti

r

France

SOMALEC

electronic and
electronic

equipment

Wires,
insulated
cables and
cable
bundles —
Electronic

components.

120

Sfax

Yemen

STE
INTERNATIONAL
DE PRODUCTION

chemicals and

chemical products

Perfumes and
toiletry

items.

121

Sousse

(Not

acquired)

DORCAS

chemicals and

chemical products

Pharmaceuti
cal

something

122

Sousse

(Not

acquired)

FRESENIUS-TUNI
SIE.

chemicals and

chemical products

Pharmaceuti
cal

something

123

Sfax

(Not

acquired)

PHARMACARE

chemicals and

chemical products

Pharmaceuti
cal

something
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124 | Sfax (Not SIMED chemicals and Pharmaceuti
acquired) chemical products | cal
something
125 | Sousse Japan YKK textile and Produce
wearing apparel zipper
126 | Sousse ITtaly BENETTON textile and Dyeing
wearing apparel cloths
127 | Sousse (Not (Not acquired) textile and Washing
acquired) wearing apparel jeans
128 | Ben Tunisia Mabrouka food Citrus
Arous products—fruits Fruit
and vegetables arboricultu
re, In-vitro
seedlings,
Olives
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