
GE

CR(4)

15-124

MINISTRY OF AGRICULTURE, WATER RESOURCES AND
FISHERIES
SOCIETE NATIONALE D'EXPLOITATION ET DE

AUGUST 2015

JAPAN INTERNATIONAL COOPERATION AGENCY

VOL. 2 : APPENDICES

DISTRIBUTION DES EAUX（SONEDE）

THE PREPARATORY SURVEY
ON

SFAX SEA WATER DESALINATION
PLANT CONSTRUCTION PROJECT

FINAL REPORT

IN
THE REPUBLIC OF TUNISIA

NJS CONSULTANTS CO., LTD.
INGEROSEC CORPORATION
JAPAN TECHNO CO., LTD. 



MINISTRY OF AGRICULTURE, WATER RESOURCES AND
FISHERIES
SOCIETE NATIONALE D'EXPLOITATION ET DE

AUGUST 2015

JAPAN INTERNATIONAL COOPERATION AGENCY

VOL. 2 : APPENDICES

DISTRIBUTION DES EAUX（SONEDE）

THE PREPARATORY SURVEY
ON

SFAX SEA WATER DESALINATION
PLANT CONSTRUCTION PROJECT

FINAL REPORT

IN
THE REPUBLIC OF TUNISIA

NJS CONSULTANTS CO., LTD.
INGEROSEC CORPORATION
JAPAN TECHNO CO., LTD. 



 

i 

TABLE OF CONTENTS 
 
 
Volume 2 : APPENDICES 
 
CHAPTER 1 PURPOSE AND CONTENTS OF THE SURVEY 

1.2-1 Minutes of Meeting on Inception Report ----------------------------------------------------- 1.2-1 

1.2-2 Minutes of Discussion on Interim Report 1 -------------------------------------------------- 1.2-6 

1.2-3 Minutes of Discussion on Interim Report 2 ------------------------------------------------ 1.2-24 

1.2-4 Minutes of Meetings on Draft Final Report ------------------------------------------------ 1.2-32 

1.4-1 Condition of Existing Desalination Plants --------------------------------------------------- 1.4-1 

 
CHAPTER 2 REVIEW OF EXISTING INFORMATION AND EXPLORATION 

2.1-1 Sfax Port ------------------------------------------------------------------------------------------ 2.1-1 

 
CHAPTER 4 WATER SUPPLY PLAN FOR GREATER SFAX 

4.1-1 Presentation Material for International Donors Conference 

 in Marseille, France ----------------------------------------------------------------------------- 4.1-1 

4.3-1 Existing Water Supply Facilities in Greater Sfax ------------------------------------------- 4.3-1 

 
CHAPTER 5 STUDY ON SEAWATER DESALINATION PLANT 

5.2-1 Selection of Site for Seawater Desalination Plant, and Route 

 for Transmission Pipeline ---------------------------------------------------------------------- 5.2-1 

5.3-1 Geotechnical Investigation in Seabed --------------------------------------------------------- 5.3-1 

5.3-2 Calculation for Diameter of Intake and Discharge Pipes ----------------------------------- 5.3-3 

 
CHAPTER 6 PLAN OF WQATER SUPPLY FACILITIES 

6.1-1 TDS Concentrations of Existing Reservoirs and Water Sources -------------------------- 6.1-1 

6.1-2 Schematic Diagram of Transmission Flow of Each Option ------------------------------- 6.1-3 

6.1-3 Distribution Flow and TDS Concentration of Each Reservoir in Option 1  

 and Option 2 -------------------------------------------------------------------------------------- 6.1-6 

 

CHAPTER 8 SOCIO-ENVIRONMENTAL CONSIDERATIONS 

8.7-1 Environmental Checklist ------------------------------------------------------------------------ 8.7-1 

 

CHAPTER 9 LAND ACQUISITION AND RESETTLEMENT 

9.10-1 Documents delivered to Residents for Explanation about Power Transmission Line -- 8.7-1 

 
CHAPTER 10 IMPLEMENTATION PLAN 

10.3-1 TOR (draft) for Consulting Service --------------------------------------------------------- 10.3-1 

10.3-2 TOR (draft) for Consulting Service: Tender Assistance and Construction 

 Supervision ------------------------------------------------------------------------------------ 10.3-25 

10.5-1 Cost Estimates ---------------------------------------------------------------------------------- 10.5-1 

10.12-1 FIRR Cash Flow ------------------------------------------------------------------------------ 10.12-1 



 

ii 

CHAPTER 11 CONFIRMATION OF VIABILITY AND RISK ANALYSYS 

11.3-1 Request Letter to STEG from SONEDE regarding Power Provision of 40MW 

 (issued on May 28, 2013) --------------------------------------------------------------------- 11.3-1 

11.3-2 Translation of 11.3-1 in English ------------------------------------------------------------- 11.3-2 

11.3-3 Answer from STEG to SONEDE regarding Request Letter on May 28, 2013 

 (issued on August 22, 2013) ------------------------------------------------------------------ 11.3-3 

11.3-4 Translation of 11.3-3 in English ------------------------------------------------------------- 11.3-4 

11.3-5 Answer of STEG about Power Supply Cost and Method（2013/11/20） ------------ 11.3-5 

11.3-6 Translation of 11.3-5 in English ------------------------------------------------------------- 11.3-7 

 

MAIN REPORT --------------------------------------------------------------------------------------- Volume 1 
 

DRAWINGS -------------------------------------------------------------------------------------------- Volume 3 



CHAPTER 1 

PURPOSE AND CONTENTS OF THE SURVEY 



1.2-1 

1.2-1 Minutes of Meeting on Inception Report 



1.2-2 



1.2-3 

 



1.2-4 



1.2-5 

 
  



1.2-6 

1.2-2 Minutes of Discussion on Interim Report 1 
 

 



1.2-7 



1.2-8 



1.2-9 



1.2-10 



1.2-11 



1.2-12 



1.2-13 



1.2-14 



1.2-15 

 



1.2-16 

Non-disclosure
Information 



1.2-17 



1.2-18 



1.2-19 



1.2-20 



1.2-21 



1.2-22 

 



1.2-23 

 
  

 



1.2-24 

1.2-3 Minutes of Discussion on Interim Report 2 

 
 



1.2-25 

 



1.2-26 

 



1.2-27 

 
 

 



1.2-28 

 

 



1.2-29 

 
 



1.2-30 

 



1.2-31 

 

 
  



1.2-32 

1.2-4 Minutes of Meetings on Draft Final Report 
 
 

 
  



1.2-33 

 

 
  



1.2-34 

 

 
  



1.2-35 

 

 



1.4-1 

1.4-1 Condition of Existing Desalination Plants 

 

Table of Contents 

 

1 Gabes Desalination Plant --------------------------------------------------------------------------- 1.4-2 

2 Djerba Desalination Plant (Japanese yen loan) -------------------------------------------------- 1.4-4 

3 Zarzis Desalination Plant (Japanese yen loan) --------------------------------------------------- 1.4-7 

4 Ben Guerdane Desalination Plant (Japanese Government's grant aid project) ------------- 1.4-9 

5 Summary for Operation and Maintenance of Desalination Plants -------------------------- 1.4-12 

6 Summary of Electrical Facilities ----------------------------------------------------------------- 1.4-13 

7 Other Desalination Plants ------------------------------------------------------------------------- 1.4-14 

8 SONEDE's Capability to Operate Desalination Plant ---------------------------------------- 1.4-14 

 

  



1.4-2 

1.4-1 Condition of Existing Desalination Plants 

SONEDE has many desalination plants and the desalination plants in Gabes, Djerba, Zarzis and 
Ben Guerdane in southern Tunisia are main plants. All those plants are desalination of brackish 
groundwater while this project is for the sea water desalination.  

The salinity (TDS) of seawater is approx. 40000 mg/ℓ, while the raw water of the existing plants 
shows a significant difference: 3000 mg/ℓ in Gabes, 5500 mg/ℓ in Djerba, 6000 mg/ℓ in Zarzis, 
and 14400 mg/ℓ in Ben Guerdane.  

The desalination processes of the existing plants are the reverse osmosis (RO) system the same 
system as this project. While the material of RO membrane and operating pressure will be 
different due to the difference of the osmosis pressure, there are many similarities such as 
components of the sand filter and RO unit, mechanical and electrical facilities, operation method, 
O&M system and so on.  

The field survey has been made on the four existing plants as mentioned above. The outlines of 
each plant are listed below.  

Table 1 Existing Desalination Plants 

Location Capacity (m3/day) Process Raw water Year of operation 

Gabes 34,000 RO Brackish water 1995 

Djerba 20,000 RO Brackish water 1999 

Zarzis 15,000 RO Brackish water 1999 

Ben Guerdane 1,800 RO Brackish water 2013 
Source: JICA Survey Team 

1. Gabes Desalination Plant 

(1) Outline of the plant 

This plant is located western suburb of Gabes City. The plant started its operation in 1995. The 
production is maximum of 34,000 m3/day (8,500 m3/day×4series), while the current production is 
8,500 m3/day by operating only a single series due to the lack of raw water intake. The raw water 
is consisting of two systems: one is the water from 7 wells in Chatt Fejij located 45 km away 
supplied via Aziza reservoir, another one is the water from 2 wells in Chanchou directly sent to 
this plant. The treated water is blended with the untreated water of the same amount in the 
reservoir for controlling TDS, and then the total quantity of 17,000 m3/day is supplied to the 
service reservoirs of Mnara, Madine, Bouchama, Rema, Wedhref, in Gabes City.  

In this final process before supply, the treated water with a TDS of 100 to 500 mg/ℓ is blended 
with the untreated one with a TDS of 3000 mg/ℓ for producing service water with a TDS less than 
1500mg/ℓ, targeted by SONEDE against the allowable value of 2500 mg/ℓ in the Tunisia water 
standard. The similar process of TDS control is carried out in other 3 desalination plants in Djerba, 
Zarzis and Ben Guerdane.  

The TDS of raw water is 3000 mg/ℓ and that of treated water is 100-500mg/ℓ. The recovery rate 
(treated water /raw water) of the RO unit in this plant is 75%. 
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(2) Mechanical facilities 

The system consists of Aeration basin, Sand filter, 5μm Cartridge filter, 1μm Cartridge filter, RO 
Unit, and Treated water reservoir.  

The sand filter is gravity system. There are 4 series from the cartridge filter to RO unit, but only 
one series is in use at present. Initially RO unit was installed as single stage, however, the 
currently used series has been modified into the two stages same as other three plants; the 
concentrated water from first RO stage is fed to the second RO stage in order to obtain higher 
recovery.  

The chemicals used in this plant are anti-scalants to control the scale formation on RO membrane, 
and sodium hydroxide (NaOH) to increase pH of RO treated water. Other chemicals such as FeCl3, 
NaClO and NaHSO3 are stopped using, since it was confirmed no problem even without injection 
of those through the long year operation performance.  

Regarding the replacement record of the major consumables, the cartridge filter is replaced two 
times a year. And the RO membrane is inconstantly replaced according to the operation status; 
some of membranes are never replaced more than 13 years.  

Pumping facilities installed in this plant are the backwash pumps for washing the filter basin, the 
pumps for the cartridge filter, and the high pressure pumps for RO membrane. No major 
breakdown has been occurred for 18 years since started the operation. Some of the name plates of 
pumps however indicates year 2000 or 2005, so it seems to be done the periodical replacement of 
the pumps.  

Photo 1 Cartridge filter Photo 2 Filtration basin 

Photo 3 High pressure pumps for 
RO 

Photo 4 Name plate of RO pump Photo 5 Backwash pump 

(3) Electrical facilities 

The power receiving is 30 kV and two line connections (regular and standby). The nearest 
transmission tower of STEG distribution line stands outside the plant, and from the nearest tower 
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to the power receiving room in the plant the power cable is led through the underground route.  

Photo 6 STEG transmission 
tower 

Photo 7 STEG transmission 
tower 

Photo 8 Control panels in the 
power receiving room 

Photo 9 Monitoring operation 
panel 

Photo 10 Monitoring operation 
panel 

Photo 11 Monitoring display 
system 

It is operated with 4 main transformers of 1,000 kVA, two are input/output of 30 kV/5.5 kV and 
other two are 30 kV/400V. There is no power generation facility. Up to the Power breaker panel in 
the power receiving room is under the operation and management of STEG.  

In the control room, there are the monitoring operation panel (desk type) and monitoring display 
system. Through this room, the plant facilities are operated and monitored, and the process data 
are monitored and recorded. 

(4) O&M system and operation status 

The operation monitoring staffs are 11 persons and the maintenance inspection staffs are 4 
persons. It was reported that the trouble of clogging with bio-organisms before. However, there 
are RO membranes never replaced for 13 years while the RO membrane life is generally 4-5 years, 
and the cartridge filter is replaced two times a year which is half of normal frequency. Therefore, 
under the existing conditions, a good operation and maintenance has been carried out.  

2. Djerba Desalination Plant (Japanese yen loan) 

(1) Outline of the plant 

Located in the south of Djerba Island, this plant started its operation in 1999 with the production 
of 15,000 m3/day. It was extended the capacity of 5,000 m3/day in 2007, and the current 
production capacity is 20,000m3/day. The raw water is taken from the wells located 16km away. 
Originally 12 wells were drilled as the water source, but 5 wells were contaminated hydrogen 
sulfide (H2S) and abandoned to use, so the water is taken from the remaining 7 wells.   
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The TDS of raw water is 5.5 g/ℓ and that of treated water is 0.32 g/ℓ. The recovery rate of the RO 
unit in this plant is 75%. 

(2) Mechanical facilities 

The system is composed of Aeration basin, Sedimentation basin, Sand filter, 1μm Cartridge filter, 
RO Unit, and Treated water reservoir. 

The sedimentation basin has 2 tanks and the sand filter of gravity system has 4 units. There are 3 
series from the cartridge filter to the RO unit, and all series are in use. The RO unit is the 
two-stage system in which the concentrated water from the first RO stage is fed to the second RO 
stage. 

The chemicals used in this plant are anti-scalants to control the scale formation on the RO 
membrane, and sodium hydroxide (NaOH) to increase pH of RO treated water. Other chemicals 
such as FeCl3, NaClO, NaHSO3 and H2SO4 are stopped using. FeCl3 is no longer used due to the 
low turbidity of raw water. NaClO and NaHSO3 were used when bacteria was detected in raw 
water, however, it was deemed unnecessary injection based on many year’s operation. Also, the 
injection of H2SO4 was stopped by increasing the dosage of anti-sclalants.   

Regarding the replacement record of the major consumables, the cartridge filter is replaced two 
times a year, and the replacement rate of RO membrane is 10-20%/year.  

Photo 12 RO unit Photo 13 Sand filter 

The treated water is sent to the reservoir in the plant. Pump is not used for this because there is 
enough pressure of RO treated water. Concerning the pump failure, daily maintenance and its 
records are properly carried out, and in case of serious problem, SONEDE maintenance shop in 
Sfax handles it. 

(3) Electrical facilities 

The power receiving is 30 kV and two line connections (regular and standby). The nearest 
transmission tower of STEG distribution line stands outside the plant, and the power cable is 
led-in through the underground from the nearest tower to the power receiving room in the plant. 
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Photo 14 STEG transmission 
tower 

Photo 15 STEG transmission 
tower 

Photo 16 Control panels in the 
power receiving room 

Current power consumption of the plant is 18,790 kWh/day. It is operated with 3 main 
transformers of 800 kVA. There is no power generation facility. In the past there was almost no 
power outage except for the short-time power failure.  

There are installed power control panels in the low-voltage electrical room which is equipped 
with air conditioning system for heat control of the panels. However, the cooling capacity is 
insufficient and thus the doors of panels need to be open during operation. 

In the control room, there are the monitoring operation panel (wall-mounted type) and monitoring 
display system, for operation and monitoring of the plant facilities and monitoring record of the 
process data. There are also installed the monitoring camera for security.   

Photo 17 Intake flow meter Photo 18 Low-voltage electrical 
room 

Photo 19 Monitoring operation 
panel 

Photo 20 Monitoring operation 
panel 

Photo 21 Monitoring display 
system 

Photo 22 Security camera 
monitor 

(4) O&M system and operation status 

The operation monitoring staffs are 8 persons (2persons x 4teams x 3shifts/day) and the 
maintenance inspection staffs are 5 persons in this plant.  
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Even there are 5 wells out of twelve are out of use due to the hydrogen sulfide (H2S), the amount 
of raw water is secured by the other wells. The current status of operation and maintenance is 
fairly good, because the replacement rate of RO membrane 10-20%/year w is longer than normal 
RO membrane life of 4-5 years, and replacement frequency two times a year of the cartridge filter 
is half of normal frequency.   

3. Zarzis Desalination Plant (Japanese yen loan) 

(1) Outline of the plant 

Zarzis desalination plant is located in the northwest suburb of Zarzis City. It started the operation 
in 1999 and the production is 15,000 m3/day. The raw water is taken from the 7 wells in Khaoula 
Ghdir water treatment plant located 5 km away. This desalination plant is nearly identical in 
design and facility layout as the above Djerba desalination plant.  

The TDS of raw water is 6.0 g/ℓ and that of treated water is 0.32 g/ℓ. The recovery rate of RO unit 
in this plant is also 75%.  

(2) Mechanical facilities 

The mechanical facilities of this plant are almost same as the Djerba desalination plant.  

The system is composed of Aeration basin + Sedimentation basin + Sand filter + 1μm Cartridge 
filter + RO Unit + Treated water reservoir. 

The sedimentation basin has 2 tanks and the sand filter of gravity system has 4 units. From the 
cartridge filter to the RO unit, there are 3 series, and all series are in use. The RO unit is the 
two-stage system in which the concentrated water from the first RO stage is fed to the second RO 
stage.  

The chemicals used in this plant are anti-scalants to prevent the scale formation on RO membrane, 
and sodium hydroxide (NaOH) to increase pH of RO treated water. Other chemicals such as FeCl3, 
NaClO, NaHSO3 and H2SO4 are stopped using. FeCl3 is no longer used due to the low turbidity of 
raw water. NaClO and NaHSO3 were used when bacteria was detected in raw water, however, it 
was deemed unnecessary injection based on many year’s operation. Also, the injection of H2SO4 
was stopped by increasing the dosage of anti-sclalants. 

Regarding the replacement record of the major consumables, the cartridge filter is replaced two 
times a year, and the replacement rate of RO membrane is 10-20%/year. 

The treated water is sent to the reservoir in the plant by using the pressure of RO treated water, 
and no pump is used for the treated water. Concerning the maintenance status, proper daily 
maintenance is carried out similar to other desalination plants. There was no major failure of 
facilities, only leakage from the FRP tank of NaOH, and the tank was replaced to a polyethylene 
tank.  
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Photo 23 Feed pumps 

Photo 24 FRP tank Photo 25 Polyethylene tank 

(3) Electrical facilities 

The power receiving is 30 kV and two line connections (regular and standby). The nearest 
transmission tower of the STEG distribution line is inside the plant plot, and from the tower to the 
power receiving room, the power cable is led-in through the underground way.  

Photo 26 STEG transmission 
tower 

Photo 27 Power receiving room
Photo 28 Control panels in the 
power receiving room 

The service lines to the power receiving room were installed by STEG. Current power 
consumption of the plant is 16,257 kWh/day, and it is operated with 3 main transformers of 800 
kVA. There is no power generation facility. Also there was almost no power outage in the past 
except for the short-time power failure. 

There are installed power control panels in the low-voltage electrical room, which is equipped 
with air conditioning system for heat control of the panels. However, the cooling capacity is 
insufficient and the doors of panels need to be open during operation. 

In the control room, there are the monitoring operation panel (wall-mounted type) and monitoring 
display system, for operation and monitoring of the plant facilities and monitoring record of the 
process data. And there are also installed the security camera monitor.  
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Photo 29 Power control panel Photo 30 Power control panel Photo 31 Monitoring 
operation panel 

(4) O&M system and operation status 

The operation monitoring staffs are 8 persons (2persons x 4teams x 3shifts/day) and the 
maintenance inspection staffs are 2 persons. 

Since the replacement rate of RO membrane 10-20%/year is longer than normal RO membrane 
life of 4-5 years, and replacement frequency of the cartridge filter, two times a year, is half of 
normal frequency, the current status of operation and maintenance is a quite good.  

4. Ben Guerdane Desalination Plant (Japanese Government's grant aid project)  

(1) Outline of the plant 

This plant is located in the north of Ben Guerdane City. The production is 1,800 m3/day, and the 
raw water is pumped up from the deep well in the plant by the submersible motor pump. The plant 
started its operation in June 2013. 

The TDS of raw water is 14.4 g/ℓ which is highest of the four plants surveyed during the study, 
and that of the treated water is 0.13 g/ℓ. The recovery rate of the RO unit is 70%.  

As a special note, the raw water with the temperature of 45oC is cooled down to around 32oC at 
the cooling tower and then treated through the treatment processes.  

(2) Mechanical facilities 

The system consists of Submersible motor pump, Cooling tower, Sand filter, 10μm Cartridge 
filter, and RO Unit. 

The deep well submersible motor pump is installed at the 160m deep in the water. The sand filter 
of pressure system has 2 units without standby, and from the cooling tower to the RO unit there 
are 3 series including standby.    

There are two significant differences between this plant and the other three plants as listed below:  

The first point is the method of iron oxidation. While the other three plants are equipped with the 
aeration facility, this plant has the chemical injection facility of sodium hypochlorite (NaClO).   

The second point is the treatment method of the RO concentrated water. The other three plants are 
discharging of the concentrated water to the sea, but this plant has the treatment facility of the RO 
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concentrated water by the evaporation process, as the neighboring water of this plant is the 
protection area of the Ramsar Convention.  

The chemicals used in this plant are same as the other plants, anti-scalants to prevent the scale 
formation on the RO membrane, and sodium hydroxide (NaOH) to increase the pH of the RO 
treated water. Also NaClO and Na2S2O5 are used in this plant. NaClO is used as the oxidant of 
iron as mentioned above, and Na2S2O5 is for reduction of HaClO to prevent the RO membrane 
from oxidative degradation.  

Photo 32 Sun drying bed Photo 33 Cooling tower 

The treated water is supplied to the service reservoir located 6 km away by the supply pump. 
Since the plant stared operation recently, there has been no failure of the mechanical facilities, but 
some leakage from the pipe. SONEDE has additionally installed a bypass pipe of raw water for 
the pump maintenance, because the deep well is artesian.   

 

 

 

 

Photo 34 Intake 
deep well Photo 35 Filter pump, backwash 

pump 

(3) Electrical facilities 

The power receiving is 30 kV and single line connection. The nearest transmission tower of the 
STEG distribution line is inside the plant plot, and the power cable is led-in through the 
underground from the tower to the power receiving room. 
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Photo 36 STEG transmission 
tower 

Photo 37 Power receiving 
room 

Photo 38 RO units 

This plant is equipped with 210 kW photovoltaic generating system and its power is equivalent to 
50% of required power of the plant. 

Current power consumption of the plant is 9,600 kWh/day without counting the power supply 
from the solar power generator. There are 2 main transformers of 400 kVA operated. There is no 
power generation facility. In the past, a power outage for eight hours was occurred once.  

In the low-voltage electrical room the power control panels are installed, equipped with air 
conditioning system for heat control of the panels. The power control panel has a monitoring 
display.  

Photo 39 Power control panel Photo 40 Power control panel Photo 41 Monitoring display 
system 

In the control room, there installed the monitoring display system which operates and monitors 
the plant facilities and records the process data.  

(4) O&M system and operation status 

The operation monitoring staffs are currently only 3 but it is required to increase to 8 persons. 
Also the maintenance inspection staffs are now one but it will be increased to 2 persons. 

On the commencement of the operation, a training guidance on operation was conducted for one 
month by the contractor. The current operation and maintenance such as operation of plant 
facilities and data collection is carried out following the guidance, thus with the increased number 
of the operators in the future it will continue the proper operation and maintenance.  

Once the power outage for eight hours occurred, they could manage to resume operation in a short 
time after the power outage recovery even they have insufficient operation experience just after 
starting the operation though. Also power generation facility is not required.  
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No main consumables such as the cartridge filter and RO membrane has been replaced yet, since 
the plant started operation in June 2013.  

5. Summary for Operation and Maintenance of Desalination Plants 

The results of the survey of 4 desalination plants regarding the conditions of operation and 
maintenance are described as follows: 

(1) Operation 

The operation in 4 plants has satisfactorily been run, ensuring the quantity and quality of the 
treated water as initially designed. 

(2) Maintenance 

All the plants have been operated and maintained by experienced staff members with adequate 
expertise. Replacement of cartridge filters and RO membranes have been kept to a minimum level. 
The application of chemicals has been controlled or suspended in flexible way, based upon the 
experience so far.  

The troubles with the facilities in the past were only clogging of membrane filters by bacteria 
once in Gabes and failures of deep well sources (5 wells) due to occurrence of hydrogen sulfide 
gas from them.in Djerba Island.  

Summing up the survey results, all the plants were observed to have satisfactorily been operated 
and maintained.  
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Table 2 Summary of O&M Status 

Plant location Gabes Djerba Zarzis Ben Guerdane

System 

Aeration basin 1 1 1 None 

Sedimentation basin None 2 2 None 

Filter basin Gravity Gravity, 4 Gravity, 4 Pressure, 2 

Cartridge filter  5 & 1μm 1μm 1μm 10μm 

RO unit 4series 3 series 3 series 3 series 

Capacity m3/day 
34,000 
(Current 
8,500) 

15,000+5,000 15,000 1,800 

Raw water 
Salinity (TDS) mg/l 3,000 5,500 6,000 14,400 
Turbidity NTU 0.5 3 3 5 
Temperature oC 35 28-30 28-30 45→32 

Treated water Salinity (TDS) mg/l 500 320 400 130 

Chemical 
dosage 

NaOH mg/l 5 2 2 2 
Anti-scalants mg/l 2.9 2.7 2.7 4.2 
NaClO mg/l 0 0 0 4 
NaHSO3 mg/l 0 0 0 1.7 

RO unit recovery % 75 75 75 70 

Consumable 
replacement 

Cartridge times/year 2 2 2 0 (just started 
operation) RO membrane %/year inconstant 10-20 10-20 

RO concentration treatment  
Discharge to 
the sea 

Discharge to 
the sea 

Discharge to 
the sea 

Evaporation 
process 

O&M system 

Operation 
monitoring  

person 11 8 8 3 (required 8) 

Maintenance 
inspection 

person 4 5 2 1→2 

6. Summary of Electrical Facilities 

The result of survey on the electrical facilities of the existing plants of Gabes, Djerba, Zarzis, and 
Ben Guerdane is summarized in the table below.  

Table -3 Summary of Existing Plants’ Electrical Facilities 

Location 
Power 
received 
(kV) 

Power 
demand 
(kW/h) 

Power 
consumptio
n 
(kWh/d) 

Transformer 
capacity 
(kVA) 

Number of 
power lines 
(lines) 

Power 
receiving 

Power 
generator 

Power 
outage 

Gabes 
3Phase 
30kV 

430/unit 
(calculated) 

10,320 
/unit 

1000×2 units 
(30/5.5kV) 
1000× units 
(30kV/400V) 

2 
(regular- 
standby) 

Under- 
ground  

None 
Not 
definite 

Djerba 
3Phase 
30kV 

783 
(replied) 

18,790 800×3units 
2 
(regular- 
standby) 

Under- 
ground 

None 
Little or 
no 

Zarzis 
3Phase 
30kV 

677 
(replied) 

16,257 800×3units 
2 
(regular- 
standby) 

Under- 
ground 

None 
Little or 
no 

Ben 
Guerdane 

3Phase 
30kV 

400 
(calculated) 

9,600 400×2units 1 
Under- 
ground 

None 
8h 
×1time 
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7. Other Desalination Plants  

In addition to 4 groundwater desalination plants as explained herein, SONEDE has two other 
plants; one is in Kerkennah Island where the plant of a capacity of 3,300 m3/day has been run 
since 1983, and the other in Djerba Island which was installed as additional equipment to increase 
the capacity by 5,000 since 2007. In Djerba a new project is now ongoing for installing a sea water 
desalination plant of 50,000 m3/day. 

8. SONEDE’s Capability to Operate Desalination Plant 

SONEDE has now 30 years of experience in running desalination plants since 1983 when it first 
installed the one in Kerkennah. 

In 1999, SONEDE constructed the largest ones in Djerba and Zarzis. These facilities have 
satisfactorily been operated for nearly 14 years, keeping its capacity and quality as designed so far. 
The level of operation and maintenance is good, since the replacement of consumables such as 
cartridge filters and membranes have been kept to a minimum level. 

SONEDE has accumulated an adequate experience and expertise in the operation and 
maintenance of desalination plants. Judging from its performance in this sector in the past, 
SONEDE can be expected to deal satisfactorily with a sea water desalination plant in this project 
as well.  
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