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1.2-2 Minutes of Discussion on Interim Report 1
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discussion meeting on IT/R1 was held at MDCI on January 20", 2014. The Team with the local
consultant members presented the IT/R1 to GOT with the presence of the JICA Mission.

On January 21st 2014 at SONEDE Sfax Office, at the presence of the JICA Mission, the Team
discussed with APAL and SONEDE after visiting two candidate sites for the Project.

In the discussion meeting on IT/R1 and the meeting at the SONEDE Sfax Office, the Team
confirmed the major points described below.

This Minutes of Discussion reflects the results of discussions held from 20" of January to 10" of
February, 2014.

1. Confirmation of the Necessity of the Project

The Team explained GOT that: in the Phase 1 of the Survey, the quantities of water demand and
supply in Sfax were confirmed through discussions with SONEDE, and the necessity of the Project
was verified.

SONEDE commented that; in the IT/R1, a water shortage problem would happen in 2018 during
the water demand peak season in Sfax; however, the situation is more critical and they are afraid of
the water shortage problem would happen in 2014 during the water demand peak season.

The Team asked to compile their comments on IT/R1.
SONEDE agreed to put forward their comments to the Team up to the end of January 2014,

The Team stated that; they would confirm the comments on IT/R1 and take into considerations in
the Phase 2 of the Survey, and would reflect the comments on the Interim Report 2, if necessary.

The Team emphasized that; in addition to the Project, the project of Saida Reservoir and Kalaa
Kebira Reservoir with its water treatment plant is very important to increase water supply quantity
in Sfax as shown on the water supply scenarios presented in the IT/R1.

The Team requested GOT to make the schedule of the two reservoirs construction projects clear and
to precede the construction of them quickly.

GOT agreed that to make the construction schedule of the two reservoirs clear in the Phase 2 of the
Survey.

Regarding the capacities of the facilities, SONEDE intends that capacity of the seawater
desalination plant of the Project shall be 100,000m*/day at first stage and other facilities such as
water intake, transmission pipeline and ete. shall be 200,000m*/day. GOT requested to the
Government of Japan (hereinafier referred to as “GOJ”) the facilities in the first stage as a candidate
project of Japanese ODA Loan.

The Team stated that the staged construction and capacity of each stage would be decided based on
the schedule of the project of Saida Reservoir and Kalaa Kebira Reservoir with its treatment plant.
In 2012, GOT requested to GOT the facilities to be constructed in the first stage as a candidate

3

1.2-8



project of Japanese ODA Loan.

SONEDE and the Team agreed to clarify the schedule of the reservoir project based on the
information provided by GOT.

The Team explained that; the financial situation of SONEDE, environmental aspects of the Project
and power supply capability for the seawater desalination plant, will be further examined through
discussions with GOT in Phase 2 of the Survey.

GOT agreed on it.
2. Main points to be examined in Phase 2 of the Survey
The Team explained to GOT that following points will be examined in Phase 2 of the Survey.

(1) Selection of the Site for the Sea Water Desalination Plant

(2) Possibility to add TOR of the Survey for review of bidding documents for the construction of
the Plant

(3) Implementation schedule of the Project

(4) Consulting services in the Japanese ODA Loan

(5) Social study

(6) Topographic survey

(7) Geotechnical survey

(8) Establishment of TOR for Environmental Impact Assessment (EIA)

(9) Data collection for cost estimates

(10)  Use of Japanese Technology

2.1 Selection of the Site for the Seawater Desalination Plant
(1) Site Selection

The Team explained that two candidate sites for the seawater desalination plant of the Project
(hereinafier referred to as “the Plant”), i.e. Candidate site #5 and Candidate site #3, have been
selected during the Phase 1 of the Survey.

APAL recommended Candidate site #3 as the site for the Plant because the environmental impact of
Candidate site #3 will be less than that of Candidate site #5 as described in Annexes-1 attached
herewith.

APAL mentioned that they would agree to provide permission though Candidate site #3 is located
within the area of Public Domain of Maritime.

SONEDE and APAL agreed to select Candidate site #3 for the Plant (refer to Annexes -2 and -3).
(2) Exact Location of the Site for the Plant

Since the area of Candidate site #3 is around 50 hectares, SONEDE and the Team agreed that the
exact location of the Site for the Plant shall be defined through following procedures.
4
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1) The Team will submit SONEDE a plan for identification of the Site.
2) SONEDE will take GPS data on the Site and provide the data to the Team.
3) The Team will conduct topographic survey and sub-soil investigation in the defined site.

2.2 Possibility to add TOR of the Survey for review of bidding documents for the
construction of the Plant

SONEDE requested to add TOR to review of the tender document for the contractor selection for
the Plant by the specialist.

The Team explained that it is difficult to find the specialists in the Team to meet the following
criteria proposed by SONEDE,

Desalination Specialist
Minimum Bac+5. Fluent French

Minimum 15 years professional experience
Minimum 2 study of sea water desalination projects
Procurement Specialist
Minimum Bac+5, Fluent French
Experience
Minimum 15 years professional experience for JICA’s Guidelines for Procurement under
Japanese ODA Loans

Finally, SONEDE decided that it will prepare the bidding documents by itself,
2.3 Implementation Schedule of the Project

SONEDE insisted on to start the operation of the Plant in 2018 because of fear of water shortage
during water demand peak season in 2018. In the discussion at SONEDE Sfax office, it is
confirmed that the water shortage issue is very critical and the situation requires SONEDE to take
immediate action.

The Team explained the procurement procedure of the Japanese ODA Loan project in general in
Tunisia in case of Single-Stage Two-Envelop Bidding without P/Q as follows;

- Preparation of Bidding Document and Request for Comments to JICA by SONEDE
- Request for JICA’s Review and Concurrence by SONEDE

- Publication of Bid by SONEDE

- Preparations of Analysis of Technical Proposals by SONEDE

- Consultation with CSM by SONEDE

- Request for JICA’s Review and Concurrence by SONEDE

- Preparation of Analysis of Bids and Proposal by SONEDE

- Consultation with CSM by SONEDE

- Request for JICA’s Review and Concurrence by SONEDE

- Establishment of Contract with the Contractor to be selected as the first place

- Request for JICA’s Review and Concurrence on a duly certified copy of the Contract before

5 q,_
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executing a contract.

SONEDE requested that before the final signing JICA should review their draft contract. The Team
stated that it will inform JICA of SONEDE’s request.

The Team reminded that SONEDE could announce a bid for the Project after the Pledge of GOJ,
and JICA’s concurrence on bidding documents subject to the effectuation of the Loan Agreement.
SONEDE understood and agreed on it, however, SONEDE reminded that it will make a contract
with the successful bidder after signing the Loan Agreement.

The Team also explained that it is quite difficult to start operation of the Plant in 2018.
SONEDE stated that they would make their all efforts to implement the Project in 2018.

SONEDE and the Team agreed that the detailed implementation schedule will be discussed and
prepared in the Phase 2 of the Survey including EIA and other necessary procedures required for
implementation of the Project.

2.4 Consulting Services in the First Stage of the Project

The Team explained SONEDE the necessity of hiring consultants for smooth implementation of a
project under the Japanese ODA Loan.

SONEDE stated that it intends to hire the consultant only for the supervisory work for the Plant,
since SONEDE is in charge of preparing bidding documents.

SONEDE and the Team agreed to discuss the Terms of Reference for consulting services for the
first stage of the Project in the Phase 2 of the Survey.

2.5 Social Survey

SONEDE and the Team agreed to conduct the social survey in Phase 2 of the Survey. SONEDE
stated that the contents of the questionnaires have to be confirmed by MDCI and the Team agreed
on it.

SONEDE and the Team also agreed to prepare the questionnaires of the social survey, and then
MDCI will confirm them.

2.6 Topography Survey

The Team explained that the purpose of the survey is for a feasibility study not for detailed design,
and therefore, altitudes will be surveyed about 500 m intervals along the pipe lines in profile survey
of the Phase 2 in the Survey.

SONEDE requested the highest and lowest attitude points shall be surveyed. The data of highest
and lowest attitude points, the existing data of reservoirs site sites and underground utilities are
reflected in the drawings. But these data don’t need to be reflected in the cost estimation of the
Project.
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SONEDE proposed to the Team to provide information for the topographic survey about the
existing reservoirs sites and underground utilities.

The Team and SONEDE agreed that the Team would conduct following survey.

Longitudinal profile of transmission pipeline route
- Plan view

- Singular profile including major high and low points, rivers, road crossings...
2.7 Geotechnical Survey of Seabed

SONEDE insisted that the Team should conduct seabed geotechnical survey at eight points as
described in the IC/R, and also stated that this is justified by the fact that the length of the sea
pipeline is 4 km for each of the 2 pipes; conducting only one borchole for each pipe would not
reflect at all the type of the seabed, which has a considerable influence on execution and hence on
the cost of the project.

The Team explained that the purpose of the geotechnical survey is to collect sub-soil information
for the feasibility study and the information of the two points is sufficient to estimate rough cost for
appraisal of the loan amount and to assess the soundness of the foundation of the facilities to be
constructed at the ends of marine pipe lines.

As a result of discussions, the Team stated that they will conduct the geotechnical survey at the
ends of 2 marine pipelines, 1 point at the middle point of pipelines, 1 point at around 1/4 of the
pipelines from the shoreline, and 1 point at shoreline. SONEDE agreed on the Team’s plan (refer to
Annex -4).

2.8 Establishment of TOR for Environmental Impact Assessment (EIA)

The Team explained that they would compile the TOR for the EIA study to be conducted by
SONEDE.

SONEDE assumed the schedule of the EIA Study as; 6 months for selection of the consultant, 6
months for the study, and 3 months to obtain approval by ANPE.

SONEDE will coordinate the meetings with ANPE for the Team.
2.9 Data collection for cost estimates

The Team asked the basis of the SONEDE’s cost estimates for the first stage of the Project.
SONEDE asked to discuss the project cost apart from the SONEDE’s primary estimation.
SONEDE agreed that the Team will define the consistency of the Project and then will coordinate
with SONEDE to determine the unitary cost of the Project.

The Team and SONEDE agreed to discuss on it in Phase 2 of the Survey.

., 4
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2.10  Japanese Technologies

The Team explained that Japanese technologies are applicable to the Project and asked SONEDE to
discuss on it in Phase 2 of the Survey,

3. Steering Committee for the Survey

The Team reminded to MDCI to invite the Ministry of Finance (now Ministry of Economy and
Finance), the Ministry of Foreign Affairs, ANPE and APAL as Steering Committee members.

MDCI agreed on it.

(END)
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Société Nationale de Distribution des Eaux

Tunis, January 23, 2014

To the kind attention of the Director General

National Agency for the Protection and Development of the Coastline

Subject: Study for the construction of a seawater desalination station with a capacity of 200,000 m*/day

Attachments: Minutes of visit dated January 21, 2014

Dear Sir,

Further to our field visit to sites suggested in the Preparatory Study designed by the Japanese International
Cooperation Agency concerning the construction of a seawater desalination station in Sfax (Interim Report
1, January 2014}, we ask you to please confirm Site n°3 for the installation of the station with reference to
the attached Minutes.

Best greetings
Central Executive Officer

Hedi Belhaj
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Société Nationale de Distribution des Eaux

Tunis, January 23, 2014

To the kind attention of the Director General

National Agency for the Protection of the Environment

Subject: Study for the construction of a seawater desalination station with a capacity of 200,000 m*/day

Attachments: Minutes of visit dated January 21, 2014

Dear Sir,

In the framework of the execution of a seawater desalination station in Sfax, a field visit was conducted to
sites suggested in the Preparatory Study designed by the Japanese International Cooperation Agency. Site

n°3 was selected for the installation of the station with reference to the attached Minutes.
Best greetings
Central Executive Officer

Hedi Belhaj

15 /E,
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APAL

COASTLINE DEVELOPMENT AND
PROTECTION AGENCY

2014/127

Tunis, January 30, 2014

From the Director General of the Coastline Development and Protection Agency (APAL)
To the kind attention of Mr. Central Executive Officer

Of the National Company for the Exploitation and Distribution of Water

Object: Execution Study of the Seawater Desalination Station in Sfax

Reference: Your mail N°83816 dated January 23, 2014

Further to the visit to sites suggested in the preparatory study conducted by JICA concerning the
execution of the seawater desalination station in Sfax, we are pleased to inform you of our
in-principle agreement for the site selected during this visit provided additional studies for the
project and the Environment Impact Assessment (EIA) are conducted.

It should be noted that recommendations and elements of the Environmental Management Plan
(EMP) that will be developed by the Environment Impact Assessment Study need to be integrated
in the Bidding Documents related to the seawater desalination station.

Best regards.

DIRECTOR GENERAL
Coastline Development and
Protection Agency (APAL)

Signed

17 /Zg,,/
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1.2-3 Minutes of Discussion on Interim Report 2
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1. Discussion on the Summary of the I'T/R2

In the presentation on April 21st, 2014 the Team explained the summary of the IT/R2, then GOT and the
Team discussed and confirmed following points.

1.1 Water Demand and Supply Analysis

The Team explained to GOT that in their First and the Second Surveys in Tunisia, the quantities of water
demand and supply in Sfax were confirmed through discussions with SONEDE, and the necessity of the
PROJECT was verified.

SONEDE explained to the Team that regarding the gap between water demand and supply in 2015 and in
2016, SONEDE has already planned to fill it by rationalization of the water management of the Northern
Water Transfer System.

The Team and GOT agreed to discuss further about necessary measures for the gap between water demand
and supply after 2017 until the commencement of the sea water desalination plant operation.

1.2 Procurement Package Plan

The Team explained to GOT their draft procurement packages.

The Team and SONEDE discussed and agreed to update the draft procurement package plan in accordance
with the SONEDE’s request.

The Team and SONEDE discussed and agreed the procurement packages for the Phase 1 of the PROJECT
(herein after referred to as “the Project”) as follows.

No. Content Procedures Method Prequalification Remarks
Desalination Plant (including .

155 | b ol Finelines ICB | Design-Build SPI[{)eg '.'ﬁian SBD (2) shall be applied
and Transmission Pump g S fa DI
Facility) ppued.

Lot |, RN Bipgc ICB . . SBD (*3) shall be applied.
Procurement

Lot 3 Valve and Other Equipment LCB 2 2
Procurement

Lot 4 | Transmission Pipe Installation LCB - - Detailed design by SONEDE
Reservoir Construction

Lot 5 | (including water arriving LCB - - Detailed design by SONEDE
structures)

Relay Pump Facility : : Basic design by SONEDE

LotS, | emstriction 158 | Desigipilly * SBD (*2) shall be applied.

ol Direct contracting.
|J

o] o] S.er Yice Ling STEG - - JICA’s concurrence is
Installation :

required

Note: Procedures: ICB; International Competitive Bidding, LCB; Local Competitive Bidding,
STEG: Direct contracting with STEG (La Société Tunisienne de I'Electricité et du Gaz)
SPD (*1): Standard Prequalification Documents under Japanese ODA Loans
SBD (*2):Standard Bidding Documents under Japanese ODA Loans, Procurement of Plant Design, Supply and
Installation
SBD (*3): Standard Bidding Documents under Japanese ODA Loans, Procurement of Goods

3
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SONEDE asked the Team to convey it’s request to JICA that it shall be authorized to use a limited budget
for contingencies. The Team agreed on it and explained that contingencies will be included in the project
cost to some extent and it may be disbursed subject to approval of JICA.

SONEDE requested the Team to leave possibility of merge two or more lots in one. The Team took note the
request, and promised to convey the request to JICA.

1.3. Water Transfer Plan

The Team explained to GOT their draft water transfer plan in IT/R2, which was planned to supply the
desalinated water to keep Total Dissolved Solid (TDS) concentration of each reservoir at less than 1500mg/I.

The Team stated that a conceptual analysis for water transfer plan shall be conducted to ensure the
acceptable range of TDS concentration in reservoirs in Sfax.

SONEDE reminded the Team to conduct the analysis to ensure the same quality of the distributed water.

The Teams agreed to conduct the conceptual analysis to materialize the request as far as possible, and
requested SONEDE to make their decision within one week after the submission of the analysis result.

SONEDE agreed on it.
1.4.  Scope of Work for the Project

The Team and GOT agreed to discuss further about the scope of work for the Project after the discussion on
the conceptual analysis resuli.

1.5. Selection of the Site for the Sea Water Desalination Plant

The Team explained to GOT the process of site selection, then the Team and GOT agreed on the result of the
selection.

1.6.  Facility Plan of Desalination Plant

The Team explained to GOT the basic concepts of the sea water desalination plant including intake &
discharge facilities.

The Team and GOT agreed to discuss further about the design conditions for the sea water desalination plant

such as recovery ratio, water intake and discharge pipe materials, diameters, and their construction method,
cte.

1.7.  Water Hammer Prevention Measures
The Team explained the necessity of water hammer prevention measures.

SONEDE requested the Team to provide the outline of the pipelines, hydraulic calculation result and
locations of the structure for water hammer prevention measures.
4
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The Team agreed on it.
1.8. Social and Environmental Considerations

The Team explained to GOT the procedures and schedule for the EIA (Environmental Impact Assessment)
finalization. SONEDE agreed on it.

The Team explained that it had already submitted their draft scoping report to SONEDE, ANPE and APAL.

SONEDE, with the support of the Team, will continue the discussion with ANPE in order to finalize the
drafi of scoping.

1.9.  Information on Underground Utilities along Transmission Pipe Route

SONEDE provided the information of different authorities on the existing underground utilities along the
proposed transmission pipe routes.

Based on the provided information, the Team will examine and identify the locations for test pit excavation
and soil investigation surveys, and SONEDE will take necessary action to get approvals for the surveys from
relevant authorities.

2. Main Points to be examined in the Third Survey in Tunisia

The Team explained the points to be examined in the Third Survey in Tunisia, and GOT confirmed them as
follows;

2.1. Water Demand & Resources and Water Transfer Plan

v" To prepare an integrated realistic projects implementation schedule of Sfax Sea Water Desalination
Project including Saida/Kalaa Kebira Projects for water demand & resources analysis

v" To conduet a conceptual analysis to ensure the acceptable range of TDS concentration in reservoirs

V' To identify the components of the Project based on the water transfer plan including transmission,
pumps and the measure facilities against water hammer

2.2.  Preliminary Design and Cost Estimation

¥" To identify necessary land for desalination plant, transmission, water hummer prevention measures, and
to conduct outline design for feasibility study based on the result of survey and soil investigation
¥ To discuss basic technical conditions for preliminary design

»  Submerged water intake & discharge pipes (diameters, materials, construction method, etc.)
> Recovery ratio for desalination plant

»  Trenchless technology for transmission pipe

> Type for reservoir

»  Pump plan

»  Transmitted water receiving structure

v" To calculate capital cost
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2.3.

2.4,

2.5,

2.6.

To caleulate Operation and Maintenance (O&M) cost

To compare the estimated cost and SONEDE’s assumed cost. SONEDE agreed to provide their latest
cost information for that purpose.

To calculate compensation cost for land acquisition, import tariff, tax and administrative cost, etc.

To confirm the demarcation of SONEDE’s work and STEG’s work for power service line installation
with their costs

To recommend opportunities for renewable energy utilization in the Project

Project Implementation Plan

To make an implementation schedule of the Project taking into account necessary periods for; approval
of “La Commission Supérieure des Marchés” (CSM, Higher Commission for Procurements), that of
consultant selection, if necessary, approval of EIA by ANPE, establishment of concession agreement
between SONEDE and APAL, concurrence of JICA, etc.

Consulting Services

To discuss the opportunity to hire consultants for detailed design, tender documentation, tendering
support, super vision, etc. in accordance with JICA's Guidelines and to prepare TOR for consulting

services, specialist hiring plan and man-month (M/M) assignment schedule under the Japanese ODA
Loan,

In this regard, GOT requested the Team to provide a JICA’s technical assistance for smooth
implementation of the Project. The Team took note of it, and agreed to convey the request to
JICA.

Contract Lots for Project

To discuss details with SONEDE to clarify issues in accordance with JICA’s Guidelines and Standard
Bidding Documents if necessary

No. Content Procedures
1 Desalination Plant (including Intake/Discharge Pipelines and Transmission Pump

ot 1 o ICB

Facility)

Lot2 | Transmission Pipe Procurement ICB
Lot3 | Valve and Other Equipment Procurement LCB
Lot4 | Transmission Pipe Installation LCB
Lot5 | Reservoir Construction (including water arriving structures) LCB
Lot 6 | Relay Pump Facility Construction ICB
Lot 7 | Power Service Line Installation STEG

Note: Procedures:  1CB; International Competitive Bidding, LCB; Local Competitive Bidding,
STEG: Direct contracting with STEG.

Environmental and Social Considerations
Scoping and consultant contract TOR for EIA will be finished up to the end of April, 2014,

SONEDE will try to issue Request for Proposal (RFP) in the beginning of July, 2014 after confirmation
by ANPE and JICA
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2.9.

To assist SONEDE to organize a stakeholders meeting in Sfax to explain the draft of scoping for EIA.
To confirm the procedures and duration for EIA approval by ANPE

To confirm the impact raised by the PROJECT and mitigation measures

To prepare drafts of Environmental Management Plan and Monitoring Plan

To prepare a Land Acquisition Plan (including schedule and cost)

To confirm the condition of approval by ANPE to reflect it to bidding documents especially for
necessary measures

Organization for the Project Implementation and Operation and Maintenance (0&M) Plan

To confirm SONEDE’s organization for implementation of the Project, and to make necessary
recommendations

To confirm the O&M capability of SONEDE, and to clarify the necessities and then make a proper
O&M plan

Project Evaluation

To calculate the cost of the water produced by the sea water desalination plant with its breakdown
To evaluate the Project economically and financially based on the result of the social survey

To calculate EIRR (Economic Internal Rate of Return) and FIRR (Financial Internal Rate of Return)
To determine project performance indicators with their reference values and target values

On-going programs of Sub-Contract Survey

The Team explained the status of Sub-Contract Survey as follows.

v

v

Current Situation

> Natural Condition Survey

Meteorology and Hydrology Survey: finished

Bathymetry Survey: finished

Seabed soil investigation: temporary suspended due to weather conditions in Sfax coastal area
Water quality survey: finished

Tidal flow/Current survey: ongoing
Soil Investigation: partially finished

S I e e 2

Test pit excavation and soil investigation survey along transmission route will be done after

getting necessary approval for the works
< Topographic Survey: field survey finished and compiling in drawing is ongoing

»  Social Condition Survey
< 1000 sample surveys have been done and analysis is ongoing
< Environmental Condition Survey: ongoing
Issues to be Clarified
»  Result of Sub-Contract Surveys
< SONEDE requested the Team to provide all the list of the sub-contract surveys and electronic
data of the result of the survey. The Team took note the request, and promised to convey the
request to JICA.
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The Team explained to SONEDE that major data submitted by the sub-contractors to
the Team are as follows:

Bathymetry Survey
Seabed soil investigation
Tidal flow/Current survey
Soil Investigation
Topographic Survey

< The Team stated that all reports, studies, plans and digital data produced by subcontractors as
listed above will be transmitted to SONEDE along with the Final Report. The Team requested
SONEDE that such data and information shall be utilized upon approval of JICA because the
copyrights of them are owned by JICA. SONEDE agreed on it.
#  Parceling Survey

< SONEDE requested the Team to conduct a parceling survey to identify ownership of the land
along the transmission pipeline. The Team explained to SONEDE that they cannot conduct it

because of the policy of JICA. The Team also took note of the request, and promised to
convey it to JICA.

2.10.  Japanese Technology Adoption

v To discuss about possibilities to adopt Japanese technology in the Project

In this regard, GOT suggested to hold a project seminar for Japanese Companies. The Team took note
of it and agreed to convey it to JICA. The Team informed that the second seminar will be held by JICA
in the end of August 2014 in Japan as the first one organized in December 2013,

2.11.  Sharing of Information in Tunisian Side

v" GOT proposed SONEDE to hold a seminar to make a preliminary presentation about the Project in the
middle of May 2014.

3. Steering Committee for the Survey

The Team reminded SEDCI to invite the Ministry of Economy and Finance, the Ministry of Foreign Affairs,
Ministry of Agriculture, ANPE and APAL as Steering Committee members for the discussion meeting to be
held in September 2014,

SEDCI agreed on it.

(END)
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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/¢, while the raw water of the existing plants
shows a significant difference: 3000 mg/¢£ in Gabes, 5500 mg/¢ in Djerba, 6000 mg/t in Zarzis,
and 14400 mg/¢ 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 (m*/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 m*/day (8,500 m®/dayx4series), while the current production is
8,500 m®/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 m%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/¢ is blended
with the untreated one with a TDS of 3000 mg/t for producing service water with a TDS less than
1500mg/t, targeted by SONEDE against the allowable value of 2500 mg/€ 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/¢ and that of treated water is 100-500mg/¢. 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, 5um Cartridge filter, 1um 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 FeCls,
NaClO and NaHSO; 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 | Photo 4 Name plate of RO pump | Photo 5 Backwash pump

RO

(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 m*/day. It was extended the capacity of 5,000 m%day in 2007, and the current
production capacity is 20,000m*/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 (H,S) 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/¢ and that of treated water is 0.32 g/€. 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, 1pm 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 FeCls;, NaClO, NaHSO; and H,SQO, are stopped using. FeCls 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 H,SO,4 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
monitor

22  Security camera

(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 (H,S), 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 m*/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/¢ and that of treated water is 0.32 g/€. 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 + 1um 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 FeCls,
NaClO, NaHSO; and H,SO, are stopped using. FeCls is no longer used due to the low turbidity of
raw water. NaClO and NaHSO; 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 H,SO4
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 m*/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/t which is highest of the four plants surveyed during the study,
and that of the treated water is 0.13 g/€. The recovery rate of the RO unit is 70%.

As a special note, the raw water with the temperature of 45°C is cooled down to around 32°C 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, 10um 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 Na,S,0s are used in this plant. NaClO is used as the oxidant of
iron as mentioned above, and Na,S,0s is for reduction of HaCIO 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.

1.4-10



Photo 36 STEG transmission | Photo 37 Power receiving | Photo 38 RO units
tower room

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
Aeration basin 1 1 1 None
Sedimentation basin None 2 2 None
System Filter basin Gravity Gravity, 4 Gravity, 4 Pressure, 2
Cartridge filter 5& 1um lum lum 10um
RO unit 4series 3 series 3 series 3 series
34,000
Capacity m?/day (Current 15,000+5,000 15,000 1,800
8,500)
Salinity (TDS) | mg/l 3,000 5,500 6,000 14,400
Raw water Turbidity NTU 0.5 3 3 5
Temperature °C 35 28-30 28-30 45—-32
Treated water | Salinity (TDS) | mg/Il 500 320 400 130
NaOH mg/l 5 2 2 2
Chemical Anti-scalants mg/I 2.9 2.7 2.7 4.2
dosage NaClO mg/I 0 0 0 4
NaHSO; mg/I 0 0 0 1.7
RO unit recovery % 75 75 75 70
Consumable | Cartridge times/year | 2 2 2 0 (just started
replacement | RO membrane | %/year inconstant 10-20 10-20 operation)
RO concentration treatment Discharge to Discharge to Discharge to | Evaporation
the sea the sea the sea process
Oper_athn person 11 8 8 3 (required 8)
monitoring
O&M system -
Maintenance
. - person 4 5 2 1-2
inspection

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

Power
Power Power consumotio Transformer Number of Power Power Power
Location received demand n P capacity power lines receiving | generator | outage
(kV) (kW/h) (kWh/d) (kVA) (lines)
1000x2 units 2
Gabes 3Phase 430/unit 10,320 (30/5.5kV) (regular- Under- None Not
30kV (calculated) | /unit 1000x units staﬂdb ) ground definite
(30KV/400V) Y
2 .
. 3Phase 783 - Under- Little or
Djerba 30KV (replied) 18,790 800x3units (regular- ground None no
standby)
2 .
. 3Phase 677 . Under- Little or
Zarzis 30kV (replied) 16,257 800x3units (regular- ground None no
standby)
Ben 3Phase 400 . Under- 8h
Guerdane | 30kV (calculated) 9,600 400x2units ! ground None x1time
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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 m®/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 m*/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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