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3rd Steering Committee
on

Water Supply System 
Development Project in Santiago, Cape Verde

(JICA-II Project)

June 7, 2010 at Praia

Toyo Engineering Corporation
Ingérosec Corporation

UNICO International Corporation
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1.  Critical Issues
2.  Project Work Shop 
3.  IEE Work Shop
4.  Modification after 2nd Steering Committee 

4-1. Water Demand and Frame Work
4-2.  System Development Approach 
4-3.  Water Supply System 
4-4.  Cost Comparison

5.  Ground Water utilization and Boron content
6.  Basic Data and Design Philosophy
7.  Way Forward to Interim Report
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Topics and Modification after 2nd Committee
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To solve the critical issues of the JICA project attending 
- Minister of Tourism, Industry and Energy
- Minister of Finance 
- Minister of Environment Rural Development and Maritime Resources
with JICA Study Team on 3rd June, 2010 in Praia. 

Solution of Critical issues:
1. Desalination will be installed at Calheta Sao Miguel and Palmarejo with 

inter-municipality network.
2. Other projects, which are considered regarding JICA Study, 

- Spanish cooperation project (5,000m3/day desalination expansion), and 
- World Bank cooperation project (5,000m3/day newly installed).

3.  Ground water will not be utilized for potable after JICA project completion.
4.  Boron content in potable water will follow to EU standard of

less than 1.0mg/l.

Critical Issues
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The work shop was conducted inviting MTIE, INGRH, and 
Camara Municipals on 31st May, 2010 in Praia.

Topics:
1. JICA Study, its objective, time schedule, and methodology 
2. Water demand estimation with population horizon in Santiago island
3. Water supply system with layout, production, reservoir, and transmission
4. Scope of JICA and GoCV

Discussion Items:
1. System development approach was confirmed.
2. Ground water utilization and Boron removal were discussed.
3. Main reservoir capacity was discussed.
4. Holding company idea in Santiago island was discussed.
5. Production cost and tariff were discussed.  

Project Work Shop
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Output:
1. Inter-Municipal Meeting for Environmental Issues was conducted inviting 

MTIE, DGA, and Camara Municipals on 25th May, 2010 in Praia. 
2. Subjects discussed:
1) Definition of category of JBIC guideline
2) EIA mandate based on category. 
3) General issues to be considered in each municipality for formulation of 

Project
4) Forthcoming EIA study

Confirmed Items:
1. JICA will categorize the Project based on IEE. 
2. Each Municipality Environment Plan shall be considered as the opinion of 

local stakeholders for F/S and IEE stage.
3. GoCV will prepare TORs for EIA based on  recommendation of IEE.

IEE Work Shop
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Demand and Frame work at 2nd Committee

Estimated daily maximum demand: 60,000m3/day.  
- Northern area is 24,000m3/day (40% of island), and 
- Southern area is 36,000m3/day (60% of island). 
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Demand and Frame work modified

Estimated daily maximum demand: 55,000m3/day.  
- Northern area is 20,000m3/day (36% of island), and 
- Southern area is 35,000m3/day (64% of island). 
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System Development Approach modification

Served population and its distribution
Natural condition and Power supply condition 
Construction cost and operation cost 
O & M system and organization
Environment and social consideration

Other project impacts of Spanish, WB, and CAIS
Inter-municipality network

were added during this field survey in Cape Verde
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Proposed System at 2nd Steering Committee 

Northern
area

Southern
area
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Modified System 

1. Two desalination system will be installed 
at Palmarejo and Calheta Sao Miguel.

2.  Palmarejo Capacity:
Total Production           35,000m3/day
Existing and fixed plan 15,000m3/day
JICA plan                       20,000m3/day

3.   Calheta Capacity:          20,000m3/day
4.   Desalinated water will be supplied to all 

communities by transmission line to 
reservoirs.

PRAIA

Tarrafal

Cidade Velha

Porto Mosquito

Pedra Badejo

Calheta Sao Miguel

Sao Salvador
do Mundo

Sao Lourenco

Assomada

15,000m3/d

500m3/d

20,000m3/d

20,000m3/d

R5000

R1000

Achada Ponta

Sao Domingos

Ribeira
Chiquero

R600
R600

R7000

R2000

R3000

R1000

R2000

R5000

R200

200

150

60m

280

350

220

420

600

200

200

180

R5000

transmission mains

transmission mains

transmission mains

pumping station

existing and planned desalination plants

JICA dessalination plant

Existing reservoir

JICA reservoir

JICA reservoir
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System Modification after 2nd Steering Committee 

PRAIA

Tarrafal

Cidade Velha

Porto Mosquito

Pedra Badejo

Calheta Sao Miguel

Sao Salvador
do Mundo

Sao Lourenco

Assomada

15,000m3/d

500m3/d

20,000m3/d

20,000m3/d

R5000

R1000

Achada Ponta

Sao Domingos

Ribeira
Chiquero

R600
R600

R7000

R2000

R3000

R1000

R2000

R5000

R200

200

150

60m

280

350

220

420

600

200

200

180

R5000

before             after
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construction cost

O&M cost

Life Cycle Cost

Cost comparison of 3 + 1 cases on PR/R basis

Centralized
desalination

in Praia

De-centralized
desalination

2 desalination
in north and south
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Ground Water Utilization issues

Major Advantage:
• Desalination capacity reduction
• Water tariff reduction
• Boron content reduction

Major Disadvantage:
• Unstable supply
• Unstable quality
• Lack of irrigation water

GoCV Policy

16

Boron Removal Solution for WHO guideline

WHO: <0.5mg/l
EU:      <1.0mg/l
Japan: <1.0mg/l

View points of 
- GW availability
- GW utilization policy
- Boron content of EU/JPN

EU standard might follow. 
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Basic Data for Design

To be identified (*)Soil information7.

Medium voltage, 
20/15/10/6kV

Supplied power8.

To be identified (*)Ground water specification6.

To be identifiedEffluent information5.

EU standardProduct water specification4.

To be identified (*)Sea water specification3.

ISO, EN and/or JISCode and Standard2.

SI (International System)Unit of Measurement1.

(*) : under analysis
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Design Philosophy

pH, Cl-, ConductivityMajor monitoring7.

ChlorinationDisinfection system6.

Flow control for pumping
Level control for reservoir

Instrumentation5.

1/2 day for consumer
1/3 day for production

Reservoir capacity4.

50% spareMajor pumps3.

Electric power purchasedPower source2.

Reverse OsmosisDesalination Technology1.
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IEE
others

System
Determination

O&M
Design Philosophy

Progress
Report

System
Design

Way forward to Interim Report

Interim
Report

Explanation
and

Discussion

2nd and 3rd

Steering Committees
Water Analysis

Geological Survey

Capacity
Location

Permission and cooperation
expected

March

August

July

May 21st

June 7th

20

Interim Report contents 
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• Water supply system specification 
• Each desalination plant specification
• Each reservoir specification
• Transmission network specification with pumping
• Preparation of project financial analysis
• IEE result 
• EIA study preparation
• Sea Water and Ground Water Analysis 
• Soil Analysis 

Thank you and Obrigado
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4th. Steering Committee
on

Water Supply System 
Development Project in Santiago, Cape Verde

August 23, 2010 at Praia

Toyo Engineering Corporation
UNICO International Corporation

Ingérosec Corporation

2

1. Introduction

2. Water Analysis and Geotechnical Survey 

3. Basic Plan Development

4. Project Feasibility Study

5. Operation and Maintenance

6. Initial Environmental Examination

7. Conclusion and Way Forward
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1-1 Implementation Schedule of JICA Study

10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

1st 2nd 3rd 4th 5th

IC/R PR/R IT/R DF/R F/R

Phase 1

To analyze the project

conditions

To set the project scope,

sites and  components

To develop Financing Plan

and conduct Economical

Analysis

To define Water Supply

System as FS subject

To conduct Conceptual

Design with CAPEX/OPEX

To conduct IEEPhase 2

20112009 2010

water analysis

geological survey

Field Work

Submission of JICA Report

Steering Committee

Local Consultant
Socio Economica Analysis

Year

Phase 1 Phase 2
Month

We are here.

4

Desalination
Plant

users
Transfer Transfer Transfer

Pump Pump Pump

Transmission Transmission Existing
Reservoir Reservoir Reservoir

Brine Sea Water
Discharge Intake

users
Capacity-up

New Construction Existing
Reservoir

1-2 Outline of F/S Project 

Water Supply Project

F/S Project
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- comments
- modification
- correction

IC/R

09/2009                 03/2010                  08/2010        10/2010                    12/2010

PR/R DF/RIT/R F/R

- KOM
- Methodology
- Approach
- Field Survey

- Horizon in 2020
- System Planning
- Socio Analysis
- donor projects
- 3 candidates

- Water Analysis and Geotechnical Survey
- Basic Plan Development
- Project Feasibility Study including   

Material Balance of SWRO System   
Technical Specification Development
Project Risk and Pre Economics 

- Operation and Maintenance proposal
- Initial Environmental Examination

- Cost Estimation
for JICA scope
and GoCV scope

- Economics
- Funding 
- ODA loan

CABO VERDE - Water Supply System of Santiago Island

PRAIA

Tarrafal

Cidade Velha

Porto Mosquito

Santa Cruz (Pedra Badejo)

Calheta Sao Miguel

Sao Salvador
doMundo(Picos)

Sao Lourenco

Assomada

15,000m3/d

500m3/d

20,000m3/d
= 3 x 5,000m3/d + Basement + Building
+ 1 x 5,000m3/d

20,000m3/d
= 3 x 5,000m3/d + Basement + Building
+ 1 x 5,000m3/d

R5000

R1000

F/S Project transmission 1

F/S Project transmission 2

F/S Project pumping station

Existing desalination

F/S Project desalination plant

Existing reservoir

F/S Project  reservoir 1

F/S Project  reservoir 2

Achada Ponta

Sao Domingos

Ribeira
Chiquero

R600
R600

R7000

R2000

R3000

R1000

R2000

R5000

R200
200m

150m

60m

280m

350m

220m

420m

600m

200m

200m

180m

R5000

Palmarejo

1-3 Each Report Topics
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Water quality analysis was conducted by the local laboratory, Inpharma.
Sampling water and its analysis results with some comments are as below:

a) Desalinated water from existing facilities in Praia and Santa Cruz
- Quality is generally within or close to the allowable level as drinking water
- Cl- and Boron contents in Praia are slightly higher than WHO guideline

b) Beach well water for the existing plants in Praia and Santa Cruz 
- No serious issue is found

c) Ground water near the candidate sites of the planned water distribution
- Quality of the water is within allowable level as drinking water
- Nitrate, Total Coliform and Total Hardness should be further investigated

d) Sea water around the candidate sites for the planned desalination facilities
- No serious issue for RO desalination application is found
- Ordinary pre-treatment is required for RO desalination
- Analysis result was applied to the planned facility design

2-1 Water Quality Analysis
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Praia St. Cruz

Dringking Water Regulation

Sample Location

Sampling No.

SP 1-1

SP 1-2

1-1

1-2

SS 1-1

SS 1-2

Analysis Item Range Range WHO EU Japan

Item Unit

Temperature °C 16.4 ~ 19.1 24.1 ~ 24.2

pH - 6.4 ~ 7.4 at 21 °C 6.0 a 20 °C - 6.5 ~ 9.5 5.8 ~ 8.6

Conductivity S (cm) 940 ~ 1,100 at 25 °C 220 ~ 230 at 25 °C 2,500

TDS mg/l 770 ~ 790 160 ~ 180 5,000 200~500

Tubidity NTU <0.3 (LQ) - 1 (Max 5) - <2 deg

Total Hardness mg(CaCO3) 71.1 <9.6 (LQ) - - <300

Chloride mg (Cl-)/l 320 ~ 800 64 <250 <250 <200

Boron mg (B)/l 0.65 ~ 0.69 <0.05(LQ) ~ 0.51 <0.5* <1.0* <1.0*

Total Coliform

Bacteria Count
ufc/100ml 0 0

Dringking Water RegulationSampling No.

2-2 Sampling Location and Desalinated Water
Current Desalinated Water Analysis

1,000
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1)Sao Miguel 2) St. Cruz
3) Assomada

and Picos

4) Sao

Lourenco dos

Orgaos

5) Tarrafal
6) Sao

Domingos

7) Ribeira

Grande de

Santiago

8) Praia

FBE-145

FBE-205

FBE-188

FBE-112

FBE-146

FT-09

FT-47

FT-59

FT-63

FT-186

FBE-116

FBE-161

FBE-100

FBE-117

FT-145

FT-21

FT-23

FT-80

FT-84

FBE-129

SST-04

FBE-131

FBE-113

FST-24

FBE-153

FBE-156

FT-81

PT-29

FT-208

58-09

58-01

FBE-58

FT-202

FBE-1A

FT-171

Analysis Item Range Range Range Range Range Range Range Range WHO EU Japan

Item Unit

Temperature °C 26.1~26.8 24.3 ~ 28.8 26.0 ~ 28.7 26.2 ~ 28.1 26.0 ~ 28.4 25.5 ~ 28.2 27.5 ~ 27.8 26.8 ~ 30.6

pH -
7.5 ~ 8.5

at 22 °C

7.2 ~ 7.8

at 20 °C

7.2 ~ 8.1

at 20 °C

7.4 ~ 7.7

at 22 °C

7.9 ~ 8.2

at 25 °C

7.0 ~ 8.0

at 23 °C

8.0 ~ 8.2

 at 22 °C

8.2 ~ 8.4

 at 24 °C
- 6.5~9.5 5.8~8.6

Tubidity NTU 0.3(LQ) ~ 1.55
<0.3(LQ) ~

0.62
<0.3 (LQ)

<0.3(LQ) ~

0.68

<0.3(LQ) ~

0.79

<0.3(LQ) ~

0.72
<0.3 (LQ)

<0.3(LQ) ~

0.41
1(Max 5) - <2 deg

Nitrate mg(NO3)/Ll 1.0(LQ) ~ 73.9 5.6 ~ 54.4 31.0 ~ 71.6 <1.0 ~ 54.4 12.4 ~ 16.6 <1(LQ) ~ 54 12.3 ~ 16.1 10.6 ~ 24.8 <50 <50 <10

Nitrite mg(NO2)/l
<0.01(LQ) ~

0.02
<0.01 (LQ) <0.01 (LQ)

<0.01(LQ) ~

0.21
<0.01 (LQ) <0.01 (LQ) <0.01 (LQ) <0.01 (LQ) <3 <0.5 <0.05

Chloride mg (Cl-)/l 78 ~ 220 59 ~ 300 37 ~ 85 96 ~ 200 43 ~ 92 120 ~ 230 42 ~ 85 42 ~ 130 <250 <250 <200

Boron mg (B)/l 0.05 ~ 0.14 0.06 ~ 0.13 0.05 <0.05 ~ 0.09 <0.05 ~ 0.06 0.07 ~ 0.12 <0.05(LQ)
<0.05(LQ) ~

0.07
<0.5* <1.0* <1.0*

Fluorine mg (F)/l <0.5(LQ) ~ 2.2 <0.5(LQ) ~ 0.6 <0.5 (LQ) <0.5 (LQ) <0.5 (LQ) <0.5 (LQ) <0.5 (LQ) <0.5 (LQ) <1.5 <1.5 <0.8

Total Coliform

Bacteria Count
ufc/100ml 0 ~ 130 0 ~ 610 92 ~ 3,400 0 ~ 576 0 ~ 3,600 0 ~ 16 38 ~ 1,200 31 ~ 36

Standard Plate

Count Bacteria
ufc/ml 0 ~ >300 0 ~ >300 0 ~ 36 0 ~ 28 0 ~ >300 0 ~ 40 83 ~ 89 0 ~ 82

Fecal Coliform

Bacteria Count
ufc/100ml 0 0 ~ 119 0 ~ 5,800 0 ~ 19 0 ~ 140 0 ~ 35.2 11 ~ 83 0 ~ 40

Iron g (Fe)/l <60 (LQ) <60(LQ) ~ 130 <60 (LQ)
<60(LQ) ~

<93(LQ)

<60(LQ) ~

100

60(LQ) ~

1,900
<60 (LQ) <60 (LQ) <300 <300 <300

Total Hardness mg(CaCO3) 11.7 ~ 497.7 189.7 ~ 575 98. ~ 148 149 ~ 418 96 ~ 138 200 ~ 770 111 ~ 136 84.1 ~ 217.1 - - <300

Arsenic g (As)/l <1(LQ) ~ 12 <1 (LQ) <1 (LQ) <1 (LQ) <1 (LQ) <1 (LQ) <1 (LQ) <1 (LQ) <10 <10 <10

Cadmium g (Cd)/l <0.5 (LQ) <0.5 (LQ) <0.5 (LQ) <0.5 (LQ) <0.5 (LQ) <0.5 (LQ) <0.5 (LQ) <0.5 (LQ) <3 <5 <10

Mercury g (Hg)/l <0.1 (LQ) <0.1 (LQ) <0.1 (LQ) <0.1 (LQ) <0.1 (LQ) <0.1 (LQ) <0.1 (LQ) <0.1 (LQ) <1 <1 <0.5

Cr+6 g (Cr)/l <2 (LQ) <2 (LQ) <2(LQ) ~ 4 <2 (LQ) <2 (LQ) <2(LQ) ~ 6 4 3 ~ 7 <50 <50 <50

Lead g (Pb)/l <5 (LQ) <5 (LQ) <5 (LQ) <5 (LQ) <5 (LQ) <5 (LQ) <5 (LQ) <5 (LQ) <10 <10 <10

Manganese g (Mn)/l <4(LQ) ~ 48 <4 (LQ) <4 (LQ) <4(LQ) ~ 80 <4 (LQ) <4 (LQ) <4 (LQ) <4 (LQ) <400 <50 <50

Dringking Water Regulation

Sample Location

Sampling No.

2-3 Ground Water Analysis
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2-4 Geotechnical Survey

- 3 bore holes for SWRO facility
- 20 trial pits for Transmission line
- 4 laboratory tests for construction

Survey Results are under review,
But no critical issues are found 
at moment.

Actual survey was conducted by
Tecnasol, Portugal. 

10

Horizon of population in 2020 of the project targeted year was assumed   
to be about 370,566 persons in Santiago island in PR/R, but the horizon 
was newly assumed to be 355,319 persons by the latest Institute Nacional
de Estatistics (INE).  

The ratio of urban area to rural area was also newly assumed to be 
“60 to 40” instead of “66 to 34” in the island.
Water consumption rate was also re-estimated, and summarized as below:

300300For hotel user (tourist)

5050Without  public pipeline connection

80150With public pipeline connection

RuralUrban

3-1 Population & Water Demand in 2020

(unit: liter/day/person)
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3-2 Water Demand and Production in 2020 

12

For decision of the F/S Project capacity, followings are applied:

- Whole potable water demand in 2020:       56,229m3/day (round 55,000m3/day)
- Existing Desalination Capacity in 2010:      5,000m3/day, in Praia 
- Firmly Planned expansion plant:                  5,000m3/day by Spain in Praia
- Firmly Planned plant:                                   5,000m3/day by WB in Praia
- Additional Capacity for whole demand: 40,000m3/day in island

(= 55,000 - 5,000 x 3units)

It is noted that small desalination plants with capacity of 500 and 1,200m3/day
production are already put in service, and 
some private based desalination projects are planned. 
Those capacities were not counted due to uncertainty.  

3-3 F/S Project Production Capacity
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a.  The drinking water quality supplied by the F/S Project basically follows 
WHO guidelines for Drinking Water, 3rd edition, 2008.

b.  Expected Boron content produced by the new desalination facility 
is less than 0.5mg/liter.

c.  Boron content was declared to be from less than 0.5 to less than 1.0mg/liter
at 29-07-2010 by the Ministry of Health, Cape Verde by the Decree Law 
nº 8/2004 of 02/23/2004, B. O. nº 6. 

d.  Though Boron content was declared, 
The current technical specification will not be changed.
0.5mg/liter is expected performance, the proper operation and maintenance will
be required to keep the performance.

3-4 Drinking Water Quality and Boron

14

Ground water utilization was studied and discussed from the view points of 
- the project investment cost reduction, 
- Boron content reduction, and 
- drinking water quality improvement. 

Due to the following reasons, no utilization of ground water for the study is
concluded.
a.  Investment cost impact might be very small if ground water will be utilized.

Ground water production is about 4,000m3/day, but demand is about 
56,000m3/day.

b. No ground water is required to reduce Boron content in desalinated water, if 2 
stage RO system will be applied,

c.  Cape Verde Government policy, ground water will be utilized for irrigation 
purpose after completion of enough network of desalinated water.

3-5 Ground Water Utilization
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3-6 Material Balance and Boron Removal

16

Desalination
Plant

users
Transfer Transfer Transfer

Pump Pump Pump

Transmission Transmission Existing
Reservoir Reservoir Reservoir

Brine Sea Water
Discharge Intake

users
Capacity-up

New Construction Existing
Reservoir

4-1 F/S Project Scope

1. Capacity up of Water Production
2. New Construction of Water Transmission
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4-2 Sea Water Desalination Facility, Flow Sheet

Palmarejo and Calheta are almost same

    *2     *3

    *1

NaOH

Cleaning Chemicals

 *2

AD-101A-I
Intake Well

FD-101A-I
Sand Filter

GA-102A,B
Sand Filter
Backwash Pump

FD-102A-E
Safety Filter

CJ-101A-D
1st Stage
RO Unit

CJ-102A-D
2nd Stage
RO Unit

FB-101
Intermediate Tank

GA-103A-E
Safety Filter
Feed Pump

GA-101A-I
Sea Water Intake Pump

FB-102
Product Water Tank

AD-102
Filtered Water Pond

GB-101A,B
Air Wash Blower

GA-104A-E
1st Stage RO
Feed Pump

GT-101A-E
Energy Recovery
Device

GA-105A-E
2nd Stage RO
Feed Pump

GA-106A-C
Product Water Pump

PROCESS FLOW DIAGRAM
20,000m3day/day Desalination Facility in Palmarejo

DWG.NO.

to AD-102
Cleaning Chemicals

Sodium Bisulfite

HCl

Sodium Carbonate

Hypochlorite

Calcium Chloride

GA-301A,B
1st RO
Cleaning Pump

GA-302A,B
2nd RO
Cleaning Pump

FA-302
2nd RO
Cleaning Tank

FD-302
2nd RO
Cleaning Filter

FA-301
1st RO
Cleaning Tank

FD-301
1st RO
Cleaning Filter

Hypochlorite

    *3

 *1

AD-401
Waste Water Pit

GA-401 A,B
Waste Water
Discharge Pump

GA-107A-C
Drinking Water
Transfer Pump

FB-103
Drinking Water Tank

For Distribution

18

4-2 Sea Water Desalination Facility, Equipment List

Palmarejo and Calheta are almost same
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4-2 Sea Water Desalination Facility, General Layout

@20m

DRINKING WATER STORAGE TANK

(7000m3)

SAND FILTER

INTAKE WELL

( 9PCS)

DESALINATION PLANT

(SUBSTATION & CONTROL ROOM "2F")

CABO VERDE - Water Supply System of Santiago Island

PRAIA

Tarrafal

Cidade Velha

Porto Mosquito

Santa Cruz (Pedra Badejo)

Calheta Sao Miguel

Sao Salvador
doMundo(Picos)

Sao Lourenco

Assomada

15,000m3/d

500m3/d

20,000m3/d
= 3 x 5,000m3/d + Basement + Building
+ 1 x 5,000m3/d

20,000m3/d
= 3 x 5,000m3/d + Basement + Building
+ 1 x 5,000m3/d

R5000

R1000

F/S Project transmission 1

F/S Project transmission 2

F/S Project pumping station

Existing desalination

F/S Project desalination plant

Existing reservoir

F/S Project  reservoir 1

F/S Project  reservoir 2

Achada Ponta

Sao Domingos

Ribeira
Chiquero

R600
R600

R7000

R2000

R3000

R1000

R2000

R5000

R200
200m

150m

60m

280m

350m

220m

420m

600m

200m

200m

180m

R5000

Palmarejo

SAND FILTER

DESALINATION PLANT

SUBSTATION

& CONTROL

ROOM

@20m

INTAKE WELL

(9pcs)
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4-2 Sea Water Desalination Facility, Plot Plan

Palmarejo and Calheta are almost same
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4-3 Water Transmission Facility, General Layout

North Region

South Region

22

4-3 Water Transmission Facility, transmission lines

No. Start End Type Length 

(km) 

Material 

SA1 : Network for Praia Center    

TLS1 PSS1 Praia WTP* RS1-5000 / RS2-5000 Pumped 8.000 500 DICL 

      

SA2a : Network for Ribeira Grande    

TLS2 PSS2 Praia WTP* Existing Cidade Verlha Tank Pumped 8.000 250 HDPE PN 16

TLS3 Existing Cidade 

Verlha Tank

RS3-200 Gravity 13.200 160 HDPE PN16

      

SA2b : Network for Sao Domingos    

TLS4 PSS3 Praia WTP* PSS4 Pumped 5.000 225 HDPE PN 16

TLS5 PSS4 PSS5 Pumped 6.500 225 HDPE PN 16

TLS6 PSS5 RS4-2000 Pumped 4.700 225 HDPE PN 16

TLS7 PSS6 RS5-1000  Pumped 5.700 200 HDPE PN 16

No. Start End Type Length 

(km) 

Material 

N0 : Network for all the North Area    

TLN1 PSN1 Calheta WTP RN1-7000 Calheta tank Pumped 1.300 500 DICL 

      

NA1a: Network for Santa Catarina - Assomada    

TLN2 PSN2 PSN3 Pumped 9.700 400 DICL 

TLN3 PSN3 PSN4 Pumped 1.600 400 DICL 

TLN4 PSN4 PSN5 Pumped 2.300 400 DICL 

TLN5 PSN5 RN2-5000 Assomada Pumped 1.000 400 DICL 

      

NA1b : Network  for Santa Cruz    

TLN7 RN1-7000 RN5-3000 Pedra Badejo Gravity 11.200 300 DICL 

      

NA2a: Network for Tarrafal    

TLN9 RN1-7000 PSN7 Gravity 20.000 400 DICL 

TLN10 PSN7 RN4-2000 Tras Os Montes Pumped 6.000 315 HDPE PN 

16

      

NA2b: Network for Sao Salvador Do Mundo    

TLN6 RN2-5000 RN3-600 Picos Gravity 9.800 200 HDPE PN16 

      

NA2c:Network for Sao Lorenco    

TLN8 PSN6 RN3-600 Joao Teves Pumped 16.400 250 HDPE PN16 

South Area                 North Area

LOOP SECTIONS (optional sections)
Loop sections are proposed to complete and to secure 
the networks for total water supply system.

Loop sections are optional and are not included in the F/S 
Project.
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4-3 Water Transmission Facility, pump & reservoir

No. Flow (m3/h) Pressure (barg) Total Installed 

power (kw) For 

CAPEX 

Power 

consumption (KW) 

For OPEX 

PSS1 1599 16.0 1,661 1,110 

PSS2 98 15.7 134 70 

PSS3 126 14.1 154 80 

PSS4 126 17.6 193 100 

PSS5 126 14.7 161 85 

PSS6 42 14.0 51 30 

PSN1 1056 18.2 1,249 840 

PSN2 598 13.3 689 350 

PSN3 598 10.4 539 275 

PSN4 598 10.6 552 280 

PSN5 598 10.2 528 270 

PSN6 80 13.7 95 50 

PSN7 238 14.6 301 160 

Name Description Capacity (m3) Elevation (m) 

RS1-5000 Praia – Tira Chapeu  5 x 1000 = 5.000 120 

RS2-5000 Praia- Vila Nova  5 x 1000 = 5.000 110 

Existing Existing reservoir Cidade Velha 1 x 1000 = 1,000 150 

RS3-200 Porto Mosquito 1 x 200 = 200 60 

RS4-2000 Ribeiro Chiquero 2 x 1000 = 2,000 320 

RS5-1000 Sao Domingos 1 x 1000 = 1,000 450 

RN6-600 Joao Teves 1 x 600 = 600 220 

RN5-3000 Pedra Badejo 3 x 1000 = 3,000 120 

RN3-600 Picos 1 x 600 = 600 420 

RN1-7000 Calheta Sao Miguel 7 x 1000 = 7,000 200 

RN2-5000 Assomada 5 x 1000 = 5,000 600 

RN4-2000 Tras Os Montes 2 x 1000 = 2,000 220 

Pumping Station                  Reservoir
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• No critical issue of the construction of the system is found.
• Due to the long transmission line construction, plural construction teams 

would be organized for the effective and reasonable planning.

4-4 Implementation Planning

F/S

Consultant

Procurement
D/D

Contractor

Procurement Construction

YEAR Year 1 Year 2 Year 3
Calendar Mth 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Project Mth 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

GENERAL SCHEDULE Construction
Team No. Construction

North Area
Desalination Facility Construction and Installation
Water Transition Facility Construction 2 teams
Desalination Facility Installation
Water Transition Facility Construction 3 teams
Commissioning N1 N2

South Area
Desalination Facility Construction and Installation
Water Transition Facility Construction 1 team
Desalination Facility Installation
Water Transition Facility Construction 1 team
Commissioning S1 S2

Contractor Procurement

DESCRIPTION

S2

N1

N2

S1
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low medium high
Technical

Capacity
Sea Water Specification
Potable Water Specification
Water Transmission unforseen obstacle or soil condition route change will be discussed
Power Supply emergency failure emergency generator will be installed
Beach Well Water water volume decreasing another well will be newly digged 
Regulation

Commercial
Funding
Yen Loan
Market
Inflation
Concession

Environment
Regulation
Permission
Natural Conditions
Social Consideration

others
Policy
Human Resources
Construction Site
Operation operation material shortage material will be purchased
Maintenance maintenance material shortage material will be purchased
other projects impact

Risk Occurrence Possibility 
Risk Description Countermeasure

4-5 Project Risk
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• Case “Total”, “S1”, “S2”, “N1” and “N2” are studied … ref 4-6(2)
• Production capacity, in “Total” case … ref 4-6(3)

– Production: 40,000m3/d, with 365days/year operation
– Sales : around 85% (34,500m3/d) of production
– No safety margin is considered

• Project period 
– Construction : 2 years for EPC, including trial run … ref 4-4
– Project life for Economics analysis : 20 years

• Financial condition
– Equity:15%
– Loan:   85% (25years Yen loan from Japanese Government, 1.4% p.a. interest)
– Investment 60% at 1st year, 40% at 2nd year

• Project cost: as per slide 4-6(4)
• Tariff: 5.0US$/m3 (395CVE/m3) in 2020, in base case … ref 4-6(5)
• Depreciation

– Manner of depreciation : Straight-line method, with Zero salvage value
– Service life                    : 20 years, for Economics Analysis purpose

• Unit cost for study
– Electricity: 21CVE/kWh (=0.265US$/kWh), based on ELECTRA tariff
– 10,000 US$/year/person, including overhead
– Maintenance, including membrane, chemical are considered accordingly

4-6 (1) Economics Analysis,  - presupposition -
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CABO VERDE - Water Supply System of Santiago Island

PRAIA

Tarrafal

Cidade Velha

Porto Mosquito

Santa Cruz (Pedra Badejo)

Calheta Sao Miguel

Sao Salvador
doMundo(Picos)

Sao Lourenco

Assomada

15,000m3/d

500m3/d

20,000m3/d
= 3 x 5,000m3/d + Basement + Building
+ 1 x 5,000m3/d

20,000m3/d
= 3 x 5,000m3/d + Basement + Building
+ 1 x 5,000m3/d

R5000

R1000

F/S Project transmission 1

F/S Project transmission 2

F/S Project pumping station

Existing desalination

F/S Project desalination plant

Existing reservoir

F/S Project  reservoir 1

F/S Project  reservoir 2

Achada Ponta

Sao Domingos

Ribeira
Chiquero

R600
R600

R7000

R2000

R3000

R1000

R2000

R5000

R200
200m

150m

60m

280m

350m

220m

420m

600m

200m

200m

180m

R5000

Palmarejo

4-6 (2) Project Scoping,  - each project -
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4-6 (3) Production and Sales Plan (unit: m3/day)
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Project cost is calculated by adding project implementation cost in future such as consultant fee, 
land acquisition fee, detail design fee etc. From in-house data, 1.4 times of Plant cost is applied. 

4-6 (4) F/S Project Cost, - preliminary -
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Average tariff in other area than Praia is 207 CVE/m3. According to Social survey in 2009 by 
JICA study team, these area 

may accept tariff increase up to 200-350 CVE/m3 (=1.7 times max). Therefore 1.4 times of 
average tariff of 279 CVE/m3 (=3.5 US$/m3) (= 5US$/m) is set as base case in 2020. 

Data source: Electra for Praia, and SAAS for other municipality than Praia

4-6 (5) Current Sales Price, tariff



315US$/m3 is enough feasibility in all cases except “S2”.

4-6 (6) F-IRR Calculation Results, - preliminary -
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4-6 (7) Economics Analysis, - summary -

(a) Summary of profitability study

S1 shows most stable financial result from view points of F-IRR and DSCR. 

F-IRR:   20.9% @ 5.0US$/m3 at base tariff

13.4% @  4.2US$/m3 at current tariff

DSCR:  3.67 and higher @ 1st Operation year and afterward

(b) Tariff of potable water 

Sales price is set up only based on the current tariff of potable water. 

This tariff shall be politically adjusted.

All cases except “S2” show healthy financial economics.

In case people cannot accept this tariff, 

the subsidy application by the GoCV is recommended. 
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There is no organization which comprehensively manages and supervises 
waterworks and O&M at whole island level.

Considering the current waterworks situation and the project nature, the O&M 
systems in the transition period and in the future are recommended.

In the transition period, two water supply systems will be established in the 
south and the north in the island.  The desalinated water produced by 2 
desalination facilities in the southern and the northern regions will be 
transmitted and distributed to target municipalities.

As a future scenario, establishing an inter-municipal public holding company 
will manage and supervise the water supply system comprehensively in 
southern and northern regions.

5. Operation and Maintenance Planning
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Production

Transmission/
Distribution

South

Concession

Aguas de Cabo Verde
(ACV)

MTIE

South

Concession

Aguas de Cabo Verde
(ACV)

MTIE

Lease

< Option 1 > < Option 2 >

---- Concessonaire Company
for Production

----  Coverage Area

Praia
exc. Household

connection

Praia
Household
connection

ADA
Public-
Private

Company

Sao Miguel
SAAS

Ribeira
Grande
SAAS

Praia
exc. Household

connection

Sao Miguel
SAAS

Ribeira
Grande
SAAS

Praia
Household
connection

ADAACV

North

Concession

MTIE

Public-Private Company
 or

 Aguas de Cabo Verde
Production

Transmission/
Distribution

Sao Salvador
SAAS

SLD Orgaos
SAAS

Santa Cruz
SAAS

Santa
Catarina
SAAS

Tarrafal
SAAS

S.Domingos
SAAS

---- Concessonaire Company
for Production

----  Coverage Area

5-1 O&M Planning in Transition Period

Sao Miguel

North Region

South Region
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NorthSouth

Aguas de  Cabo
Verde

Sao
Salvador

SLD
Orgaos

Santa
Cruz

Santa
Catarina Tarrafal

S.Domin
gos

Public-Private
Company

or
 Aguas de Cabo Verde

Concession

Production

Transmission/
Distribution

Concession

Intermunicipal
Holding Company

Praia
Sao

Miguel
Ribeira
Grande

----  Intermunicipal Holding
Company Branch Office

---- Concessonaire Company for
Production

----  Coverage Area

MTIE
SAASs

equity
participation

Aguas de Cabo
Verde

Aguas de Cabo
Verde

Public-Private 
Company

(SPC)

Public-Private 
Company

(SPC)

Production

MunicipalityState
Property 

ownership
South

O&M

O&M

Property 
ownership

Ownership/ 
Role

Inter-municipal 
Public Holding 

Company

Inter-municipal 
Public Holding 

Company

State

Transmission

Municipality

North

Inter-municipal 
Public Holding 

Company

Inter-municipal 
Public Holding 

Company

DistributionRegion

Aguas de Cabo
Verde

Aguas de Cabo
Verde

Public-Private 
Company

(SPC)

Public-Private 
Company

(SPC)

Production

MunicipalityState
Property 

ownership
South

O&M

O&M

Property 
ownership

Ownership/ 
Role

Inter-municipal 
Public Holding 

Company

Inter-municipal 
Public Holding 

Company

State

Transmission

Municipality

North

Inter-municipal 
Public Holding 

Company

Inter-municipal 
Public Holding 

Company

DistributionRegion

5-2 O&M Planning in Future

Sao
Domingo

Sao
Miguel
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IEE of the F/S Project took place from October 2009 to July 2010.

IEE has been carried out in accordance with the JBIC Guidelines dated April 
2002 and relevant laws of the GoCV.  

In IEE stage, general environmental impacts were presumed according to the 
dialogue with local stake holders for environmental management through 
“Inter-municipal Meeting for Environmental issues” conducted by the Study 
team on May 2010 in Praia.

As conclusion, general measures for environmental management are
summarized in each municipality’s Municipality Development plan (PDM) 
and Municipality Environmental plan and those measures should be
considered at the stage of the F/S Project formation and IEE and EIA. 

6. Initial Environmental Examination, IEE
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1.  JICA Study Team developed the Technical Specification of Water Supply
System on the Santiago island with MTIE of GoCV, and no specific issue 
was found.

2.  JICA Study Team conducted the preliminary Economics Analysis on 
the total F/S Project and separated projects of S1, S2, N1, and N2 based on 
the developed system specification. 
All cases except “S2” show healthy financial economics.

3.  JICA Study Team proposed the Operation and Maintenance systems in
the transition period and in the future, but those systems should be further 
discussed.

4.  JICA Study Team conducted the Initial Environmental Examination, and
no specific issue was found.

7-1 Conclusion
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1. JICA Study Team will conduct the CAPEX and OPEX estimation for their 
project scope with MTIE of GoCV.

2. MTIE of GoCV will conduct the CAPEX and OPEX estimation for their 
project scope with JICA Study Team.

3. Draft Final Report will be developed through home office work in Japan and 
field work in Cape Verde with careful discussion among MITE, JICA, and 
JICA Study Team based on the Interim Report.

4. Draft Final Report will be prepared by the end of October. 
1) Its discussion will be held on November in Praia. 
2) Final Report will be developed by the end of this year.

5. The major contents of the (Draft) Final Report are as follows:
1)  CAPEX and OPEX estimation
2)  Project Economics Study
3)  Financing and funding in consideration of Japan’ ODA loan

7-2 Way Forward
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