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DATABASE

Reconstruction of GIS/Database System

Based on the request of INGRH for the reconstruction of the destroyed database,
particularly the database for well inventory management, JICA has procured a sct of
hardware/software (GIS software included) not only for data retricval and well data
arrangement, but also for the construction of various databases.

The activitics for the construction of the GIS/Databasc in Cape Verde was carried out
twice in Stage 1 of the First Phase. The first time was in June where the activitics
mainly involved confirming the request from the Cape Verdean side and discussing
what type of hardware/software is required, Surveys were also carmried out on the
existing databasc system and their use, as well as on sparc parts availability in Cape
Verde.,

Based on the scries of discussions and understandings reached pertaining to the
operation of the present database in INGRH and in Cape Verde, equipment and
material supply procedurcs were undertaken in Japan. The selected hardware/software
were delivered to INGRH in November, after a | month operation test was completed
in Japan,

The following shows the major software/hardware procured.

Software:

-GIS (Microimages) TNTmipsD40, Printer Driver P8, Digitizer Driver X3
-Operation System (Microsoft) Windows95 (English version)
-Database (Microsoft) Fox Pro

-Office 97 Pro (Microsoft) Word, Excel, Access

Hardware;

-Personal Computer (COMPAQ) DESKPROEP (Desktop/Minitower)
-17” Monitor (COMPAC) Presario5610 (Minitower)

-Total Memory 128 MB

-SCS! Board For connection of JAZ drive
-External back-up memory (IOMEGA) JAZ drive

-Printer (HP) with Cable Deskjet1120C

-Digitizer (CALCOMP) A2 size

-UPS (APC) Smart-UPS700 (Max 700V A/450W)
-Transformer [00-220V

The second set of activities were carried out in Cape Verde: :1) compilation of the
operation manual, 2) confirmation of items/number of delivered materials, 3)
hardware assembly, and confirming whether the operation system and applications
are properly set up and functioning, and 4) explanations on the use and functions of
GIS, and training through actual database construction work using GIS on
geographlcal information such as contour line, river system, roads, etc.

Although the trasmng period was limited to only one week due to delays in the
custom’s office release of the material in November, technology transfer (i.c.
hardware operation, database soft conversion) was smoothly carried out, particularly
due to the counterpart personnel’s adeptness in handling computer hardware.
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Thus, database reconstruction for well inventory and management was arranged in
INGRH. The system is not only useful for welt inventory management but for various
databasc constauction as well.

Database of Hydrogeology and Water Supply Facility

Various data were accumulated and assessed during the course of the Study. The data
pertained to hydrogeology (result of pumping test, groundwater level, water quality,
result of georesistivity soundings, water quality, ctc.) and water supply (village
population, ratio of supply service covcrage, existing supply facility, ctc.), and was
input in Microsoft Excel for the construction of a new database. If these data are to be
used for the construction of a new database, the only requircment would be
converting the files from Excel to the newly installed software.

5-2



6.1

6.1.1

CHAPTER & DEVELOPMENT PLANS

DEVELOPMENT PLANS

Groundwater Development Plan

Concept for Water Supply Source Development Pian

The water supply project in Santiago Island aims to mect the water demand of the
whole island by developing water resources by cvery possible means. The projected
water demand in 2005 for domestic usc is about 3600 m*day (except for Praia City),
assuming a unit supply amount of 20 #/c/d for the rural arca and 50 #/c/d for the
houschold connection system, in accordance with the Master Plan.

Of the 205 communitics in Santiago Island (5 towns and 200 villages, excluding Praia
City), 45 have relatively satisfactory water supply service levels, as a result of
sufficient and favorable water sources, i.c. springs, boreholes. In the remaining 158
villages, however, the residents (cxcept those who live near the source) are
inconvenienced by domestic water sources mainly due to their inaccessibility or a
shortage thereof.

In order to cope with such situation, the best way to solve the problem is (o increase
the intake points and supply volume by constructing wells at villages where
groundwater development is technically and economically possible, and also by
effectively using water from springs with sufticient yield and in accessible location.

The development of new water sources in certain villages will favorably benefit other
villages as well, not because they wilt be using water from these new sources but
because they can acquire more water from the tank lorry as a result of the reduction in
thec number of tank lorry water distribution rwxplenls (tank torrics distribute water to
villages without water sources).

Groundwater development by borchole construction should seriously consider safe
pumpage to avoid disturbing the water balance or water quality deterioration —
problems encountered in some areas due to excessive groundwater exploitation.
Accordingly, allocation of water (for domestic and irrigation use) should be taken
into due consideration, especially since irrigation in most areas in Santiago Island
usually require twice to four times as much as the amount of water required for
domestic use. The national policy on the introduction of sound irrigation techniques
should also be accelerated in such areas with little or scarce development potential,
particularly in Santa Cruz Municipality (Santa Cruz Basin A and B) and the central-

western part of Santa Catanna {Santa Catarina Basin) where the water balance
analysis indicated negalwc devclopment potenuai

As for the use of spnng water, the effectlve use of spring y;elds should be taken into

conSlderanon Since many of the sprmgs are mconvememly located, i.e. very rematc
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or in places with clevations much lower than the residential area, only less than 2% of
the cstimated total yield of the springs is practically used for domestic purposes. It is,
therefore, important to cquip the sources with a collection and conveyance system
and/or pumping facitity for effective use of the spring sources.

It might be difficult to attain the project goal within a short period. However, the
phased implementation of the groundwater resource development project may be the
shortest way to extend the water supply services to the entire island of Santiago,
excepl for a few villages where project implementation is quite difficult due to steep
geographic featurcs that make vehicular (c.g. construction vehicles, water
transportation vehicles) passage impossible.

Candidate villages have been selected for the project and hydrogeological surveys
were carried out, and the resulis were further analyzed to evaluate the availability of
water sources in every village concerned, If groundwater resources are available in
the area, the depth and location of the well to be drilled, as well as the volume of
water to be pumped from the well were determined according to the hydrogeological
structurc of the arca and projected village population. In case groundwater
deﬁclopment is impossible or extremely difficult to implement, spring water
utilization was taken into consideration. In villages where the development of either
water sources is futile, water transportation/distribution services were adopted.

A unit supply amount of 20 #/¢/d is the target of the development regardless of water
source type.

Groundwater Development Plan

Although groundwater balance is apparently negative in some parts of Santiago
Island, as discussed in 4-4, groundwater development is still possible as long as there
is rain to recharge the resources. The amount of water for rural water supply is far
smaller than the annual recharge, therefore, groundwater development for rurat water
supply is possible depending on zonal characteristics.

Based on this viewpoint and assuming that groundwater resource development will be
carried out for no other reason but the aforementioned, the plan was established
according to the following premise:

a) Target year: Endof every project phase
Year 2003 for the first project phase

b) Village selection criteria for the first project phase'

* Villages without public water supply sources and, therefore, urgentiy needlng
the pro;ect ‘ S

* Villages where groundwater resource devclopment is techmcally feasible
(borehole wells and spnngs)
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* Villages where pumping facility operation cost is expected to be comparatively
low (not so deep water table for the well, and only slight clevation difference
for springs)

¢) Required water volume:

The required water volume is to be determined by multiplying the assumed unit
supply amount (20 liters/capita/day) by the projected poputation (2003) of cach
village. The total amount of groundwater te be developed for each vitlage will be
considered the volume to be developed in the first project phase.

) Facilitics to be constructed:
For the villages where borehole well is to be constructed:

* Borchole well with submersible motor pump
¢ Dicsel engine generator or solar encegy system with control house/shed
* Reservoir tank at the villages where existing reservoir is not enough
¢ 2 sets or more of public faucets (2 taps ¢ach), pipclines connccted to reservoir
tank
For villages using existing spring sources:

¢ Transmission pipeline installation from the source to the community center
¢ Reservoir tank and 2 sets of pubtic faucets (2 taps each)
* Intake box equipped with centrifugal pump and controf house (to be built at the
viltage where the spring is at an elevation lower than the community
¢) Beneficiaries:

Beueficiaries from this first project phase are not limited to the population of selected
villages. Water developed in these viltages will not be delivered elsewhere, however,
other recipients of the tank lorry water delivery services can avail of the water volume
formerly appropriated for the target villages of this first project phasc.

Project Formulation Plan

Project Implementation

As discussed in 3-3-4, the Study has revealed that 160 villages (78% of the 205
communities in Santiago Island) will eventually require the implementation of the
project. Of these 160 villages, 38 are excluded from the future project formulation
plan by the following reasons:

¢ Improvement projects are ongoing in or being planned for 33 villages
* Topographic features of 35 vil!agcs significantly hampers project
implementation :
The remaining 122 vnllages are dmded into 2 groups, “A” and “B”, according to
urgent need for the project:
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Group A: 59 villages urgently requiring the implementation of the project
Group B: 63 viltages also requiring the project but of less urgency than Group A

Since it is almost impossible to cover these villages in one project, it is necessary to
sub-divide Group A and B into 4 groups as shown below. The phased
implementation of the project has been cstablished according to this group
classification.

Group A-1: First phase 34 villages
Group A-2: Second phase 29 villages
(27 from Group A, and 3 from B)
Group B-1: Third phase 29 villages from Group B
Group B-2: Fourth phase 30 villages from Group B

A concrele project formulation plan for the first phase and tentative plans from the
second phase onwards have been cstablished in this Study program. Plans formulated
for the second phase onwards are tentative on the assumption that the implementation
of the first phase might incur changes in current conditions.
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Project Formulation Pian

One of the major reasons observed in this study program as to why waler supply
services in the arca are inefficient is the absolute shortage of intake points and water
source volume,

The selection of sites for the first project phase (Group A-1), therefore, was based on
the availability of water sources for developnient, and the foltowing, which were
adopted to ensure the effective implementation of the project:

* Poputation scalc {over 200, to cnsure effective project implementation and in
view of the establishment of a community based management system.)
*  Accessibility for facility construction works

Based on the above criteria, 34 villages were selected and tabulated in Table 6-1.

These villages have no public borehole wells, and acquire water from the tank lorry
or from nearby springs and dug wells.
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Table 6-1 Selected 34 Villages for First Phase Project

Population Supply Amount Consunption 1953 3\\’35;: Perand 7003
No. ZONA L 1998 ; |
: CENSS 9 1698 : 203 ! ({ic/dy B (£/3) o {Pop.x 20¢/eid)
Tarratal : i o
9 iCurmal Velho | 3240 3! 400 804 20521 8000
19 TrfsosMontes [ 396, 39 310, 250 smsl a1ss0
“swhreal | 1w s w9, o+ 163 ﬁﬁ?ﬂ T 15,580 .
Sao Miguel 5 ‘ - i ; g
4 'ChidePonta | ss4 '"_'_iﬁi) 757 B 15,140
10} MosteBode | 3I6‘ T el 0,8%); 6860
11 iMc{n}fP&E& e I 645"'"'"'"" 116 65718 12980
1sak.be;raorlim{ Y e 0. % L T 1310
T sebroml | AT hesi T e Y T o P esmel 42320
Santa Catarina | i e
12 {Baa Enteadinha S 603, 658 | 13,160
13 Bombardeio | ne23;  naeel o] i | 125,820
Bdtees | den ww waw 1T TRm
19 Entre Picos de Reda _ o5 ; 342 | 35 | a 7,500
36 Pata Brava I Y 35 377 | R N X1/
40 'PingoChava T el 4l asri B Sl om0
43 |RibcimdaBarea {1,557 18097 1987 : 39,740
47 'Saltos Acima | 6w 18| 8o} | : 16,200
57 lCovio Grande 49.2’1 563& a1 T naw
60 JataloRamos | sy eor] 2] | b 13,240 !
63 iLeigoziche 492 | sst | ezl | T 12280 ’
""" swb-total | 7215 83| o7l | T 183,340
Santa Cruz ; i [ ;
1 iRibeimoAlmge | 14l 2600 23] @0 i 5660
23 TAchada Costa 33| 360 403, a7 el 8060
27 [Fendwa | 291 I 8.1 om0
Wilevada 218 310 6] 0 22 6821 6,720
T T Subtotal T onad a2l 1333 r 491 46411 26,660
Sao Domingos ;
6 MihoBranco | 538! 60| 72 123 7,995 14,640
8 lPaiaBaive | 1! s33| 98  as| 3749 18,560
11 [Achada Mitra 1 s sex| 37! e2| 1819 6740
13 lBanama 66 316! 3511 59 T18e 1,020
|5 iDacabalaio a0 250 | 270 46 3,650 5,400
16 iFonte Almeida "1 essl sw| 93 45 3735 18,780
20 [Mato Afonso | 386 0| 512 122 sei2| 10240
24 Podesaco | 18] 210 2t RTY (2037 4820 ;
WRuiVaz L B2y 9s6F 1057 s8] 5585 21,140
T Subtotal | 4034 4,808 5367 | ¥ 741 340291 107340
Praia i '
10 StoTomé¢ 2301 256 | 271 T "—'"__5_,@
.8 'éﬁ{_ T T aat 495 529, ; 10,580
isaena | %06 - 1,008 1,078 ‘ L 21560
k3 ﬁE}[E” o T g6 06 - 22 R T 440
T swbrol | 1769 19651 202 42040
Totat 16,1421 19032| 20864l ¥ a3 56,931 ; 417,286

*: Average (): Water source from dug well or spring
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6.3 Proposed Water Supply Facility

6.3.1 Facility Design for the First Project Phase (34 villages)

The following 4 types of facility are proposed for the 34 villages. Thirly two (32) of
- these villages will be constructed with borehole wells as a source, white the cffective
§ use of existing springs is considered for the remaining 2 villages.

Type I: Onc borchole well and one reservoir tank connected to the source by
transmission pipeline are to be constructed at or near the center of the
village, or at a different location in consideration of water availability.
If the capacity of the existing tank is deemed satisfactory, the reservoir
tank will not be constructed. A submersible motor pump will be used to
pump up water to the reservoir tank. A diesel engine generator or solar
energizing system will be used to operate the pump; the use of the latter
will be limited to places with a total pump head of less than 100m.

2 sets of public faucets cach attached with 2 taps will be constructed, one
beside the tank and the other 200-300m away.

Type 2: 1 borchole well and multiple tanks (for reservoir/distribution and
pressure deducing tank) and long distribution pipes are to be laid from
the tank all the way to some sets of public faucets.

Type 3: Intake facility is to be improved at the location of the spring, and the
transmission line will be laid to the center of the village. Water 1s
transmitted to the vitlage by natural flow. 1 reservoir tank and 2 sets of
public faucets are to be installed at the center of the village.

Type 4 Intake facility is 1o be constructed at the spring with the installation of a
centrifugal pump to pump up water to the new reservoir tank to be
installed at the center of the village. 2 sets of public faucets with 2 taps
each are to be constructed in the community.

The type and dimension of the fa.cililies proposed for the 34 villages are tabulated in
Table 6-2, and the facility basic design drawings are in Fig.6-1 to Fig. 6-9.

! 6.3.2 Project Cost

For construction of above facilities including 5 sets of solar energizing system, the
cost is estimated at 5.78 million USS, including 20 % of administrative and
engineering cost.
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With procurement of equipment and materials such as deilling machine, suppoiting
vehicles and others related to facility maintenance, the total project cost approximates
9.78 miltion US Dollar.
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Facilities tor the Villages for the 2" to 4" Project Phase

The exccution of the phase 1 project will provide some villages with improved waler
transportation services, as the reduction of the recipients of the tank lotry delivery
services would lighten up the delivery service schedule, depending of course on the
number of villages that will be covered by the phase T project (26 in total: 2 in
Tarrafal, 3 in Sao Migucl, 8 in Santa Catarina, 3 in Santa Cruz, 8 in Sao Domingo,
and 2 in Praia).

Since the rotation of the transportation scrvice is not analyzed in this study program,
it is difftcult to point out at the moment which of the villages will indirectly benefit
from the phase 1 project. Therefore, the tentative plan for the remaining 88 villages
was prepared based on existing conditions.

The facilities and services recommended to improve the cxisting water supply
conditions in the 88 villages arc tabulated in Table 6-3 (Facilitics for Group A-2 and
Group B Villages), and detailed below.

Water supply sources/means:

* Borchole well or spring:
At villages where groundwater development is technically and economically
feasible. “Well” in the table refers to the possibility of groundwater
development by well construction, while “Spring” indicates the possibility of
the development of springs as water supply sources.

* Tank lomry:
In villages where water resource development is infeasible, tank lorry
transportation/delivery services will be improved. In the table, “tank lorry™ is
used to indicate such villages.

Water supply facilitics:

* Asin Group A-1, at least 2 sets of public faucets will be installed to reduce the
waiting time when fetching water and to make water fetching possible any time
of the day. Since all villages will be installed with faucets, no particular
notation is made in the table.

* Construction of reservoir tank: ‘ :

A reservoir tank will be constructed in villages having none. If the existing tank
capacity is not enough, a new tank with a capacity exceeding the daily water
demand (projectéd poputation times 20 liters) will be constructed. “Fank 20m’>”
is used in the table to indicate the villages where this facility will be
_ constructed. ‘ o .
The basic design of the facilities will be similar to those for Group A-I (phase 1
project). The number of facilities proposed for the 90 villages by Municipa]itj' is
presented in the following table 6-4. '
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14 /Cha de Lagoa L 476, 552! 676 ! 13, 520 Tanumyj Euisng | 2
20 anueua}?ias_ﬁ&ﬁs _'""5—'109“ 1,257, 1531" . 3062 _'};:iu.m;'|"i%ﬁil;"§' N
35 Ipalia Carga B L8 nase 17es 35300 Taokloay ! Exising | o
34 |Riveindolsabel | A2 | 5190 598 728 T _%;.ki;r_{.“ Ba T e
48 {Sedeguma ECE T 178 spag 1
49 Serra Malagueta 478 552 613 1 1 13460 Taakiomy | Busting | 3
6 [Botour 253 289 M9 T4 6980 spng |
64 IManhanga 235 268 325 . { 6,5000 Speing !
65 {Mato Fortes 20 201 200 277 | 550 TamkLoy | o’ | 2
66|MatoLimso | A2 | 24'6' w1l 30 11 6800 TakLoy| 0w’ | 2
3iMatoGege _TT 13'6'*1"5'35;' 1683 11 336600 spring o
67 |Picos Acima | 1,499 1,730 2100, 0 i [ 42,1400  sprine ;
 Subqtotal T 7.744 8902l 10883 ¢ 1 216860 S
Santa Cruz : ! B |
slBoavenura | A2, 417 522 616 46 2401 12320 Takloay | 15w’ | 2
6 [BocaLarga | A2 | 289, 2890 349 15 | 434 6980 sSpring -
ItiMatinhe | A2 | 5790 1] 148l 2 2282 29,680 Spine -
14iRebdlo {1470 196) 233 178 | 3489 4,660 Taoklomy | Exstng | 2
i8 [Ribeirzo Boi el el 758 19 | 1218 15080 TarkLeay | Existing | Existing
22 [Sao Cristovao 603, 700, 85 47 | 3290 16700 Torkiowy | Bxising 2
23 [Serelho 434 466, 53 39 1,817] 10,680 Tarkiomy | Existing | Existiog

Sub-total 13207 3,955? 4,805! 14931 96,100
Sao Domingos ; ' f @
4 [Chao de Coqueiro 195, 3 22 81 | 1,725 484 TonkLony | Eviing | Ecising
9 [Prais Formosa 621 740 939 7.6 5,624, 18780 wel | Existng | Existing
14 [Chamin¢ WWﬁ""'{ig iso 198 132 | 1980 3,560 Tamkbomy | Evsiez | 2
21 |Mendes Faleiro Cabra] A2 ! 101;‘mi56f—"i§if 188 11,776 3,020 Takloy | Existing | Existing
 Sub-total T 03 12231510 1,105 30,200 I
Praia B 7 R i I R P
S_S_a_oMarlmhoGrande 861 960 lll? i o 22340]  spring o
~ Sub-total 861 960, L117, - | .. 22340 '

Total 16,027; 18,606 22,467 449,340 {30
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Table 6-4 Planed Facility In 29 Villages {Phase ll)

No.‘ JONA Gmupmg' E’opulauon ‘S“WI;Q:;‘““"‘ ’:““5";;‘5“0" “"f;‘;‘;‘“‘" Proposed Sugply Facility
LE‘\SLSIQ‘)O !,‘)93 DAY L (e {tAd) E[Pnp,x 20051 Wa:cr Source Resenvolr tank Publis Faucel
Tarrafal : : ; 5 1
4 AchadaMeio | B m miés“ '727375* 190 3724 4,700 Torklony | Existing | Existing
1lFigueiaMoin | Bl 103 116 i3i|" 160 _1”3'5'6'“""3 40| Tank Losy | Euisting | Existing
16 .PomaLobrio | Bl 283 3'25; B A0 6762 1I00]  Wel | Fustng | 2
Sub-toral CUsss e 75 nemz saa0
Sao Miguel j - “ 3 ;
19 Ribeireta B M3 ”25? K L SEW| Takbeny | we® | 2
20 ‘Tagama B-11 743 789, 947 : 18930 war o | 2
21iVaanda | Bl 457 500, S68 70 . 3,500 M13600 spane . |
Cswbtoml |0 'i'54_37 ES I X T N e
Santa Catarina I 0 i
3 |Achada Lazdo B 128, 148 181 | | 36200 Spring | P
4 [Achadaleite | B i 186] 216, 265 T 53000 sping | e
9 | Arribada | B1 124§ M3 D 3480 Tekleny I_E}h;;; Y
10 {Banana Semedo | B-1 | 485|562 6s§f o : g6l s
11 {Boa Entrada B | 1063 1232 1508 0 30,160 sprmg | .
16 Chaco | B | '3u""__3611 483 i 8860 spng |
18 [Entre Picos Bl | 2930 339 %4_16‘} o " 8320 Tenklomy | Edstng | 2
21 Fonteana B-1 1,038, 1,200, 1,466 I+ 20,320 Spring g
35 |GitBispo | B1 1 844l e77] 1,194 238800  wen l__ T
37 [Pau Verde B-1 | 289, 3320 404 1 | 8080 Tenklomy ! Ewisiag | 2
38 |PedraBarroc | B-1 | 489 5671 696 N 13,920] Task Lony l’E;;..;; o
39 {Pedra Serrado BN T 3500 ﬁLE]EJ'—E‘IuTg" E
52 lAboboreira | B-1 | 7400 851 _1,_0521" ) | s wa T
59 |Faveta b ] asr) o3ssl 4en L 1 9340 Takloay | om | 2
69 |Purgueira B-l | 430 495 601 12,020 TenkLomy | Exisng 2
 Sub-total - 68841 7953 om0l 1 1 194200 A
Santa Cruz | |
10ftibe | B | 4] sis) 604 42 2063 12,0800 Tawk oy | Exising | Exiving
12 {Monte Negro B-1 587 84 967 £.3 1,045; 19,341 Tank Lomy | Existing Existing
28 JosoGoto 81 | 2320 357 77472:%__ 50 1,785‘ 8500 well ! Edsing | 2
Sub-total 1,253 1,676' 1,996 19930 39,920 I
Sao Domingos i ‘ | I
17 |Godim 8-1 277, 336, 419, 113 | 3,729, 8380 Tekiony | Exisung | Existing
19Loura B-1 350, 390, 455, 15 2925 9,100 Taktony | jom® | 2
22 {Mendes Faleiro Rendeird B-1 | 218 260, 329, 7.2 1,872 6,580) TankLomy | Exising | Ewisting
23 Noa “ B | 380 458 5920 124 | 5677: 11,840 Wet | Existng | Existing
7 Subtotal 1,225 1,4§§j_ 1,795 T ta203  sseod T
Praia : n | ,
[ AgostinhoAbes | B-L | 113 126 W7 & 120w w | Rden | 2
Sub-toial s 126 147 i [ 2940 | | )
Total i 11,576: 13,353/ 16,202 I324,040 i 26
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Table 6-5 Planed Facility in 30 \hllages (Phase V)

CHAPTER 6 DEVELOPMENTY PLANS

to onA gy Pomlion e Govin Nagond popondsipy Ty
esstsees 1993 0 2009 ¢ (dAd) {(#18)  ((Popa 2077008 \\a'LrSt‘.\urge Reser\omam Public Faucet
Tarrafal | | ! | i ‘ '
3 'Achada Longueita 2| 89 930 L4 ns 1o 595 | 22280]  wel  Existng | Fuisting
Sub-tolal T e e e ]0695 TR S |
Séo Miguel : | : | {
12 Ptha Cargs B2 @b a6 s 100 780 TS wer s b
Sub-total i 628 716 859 . 330 17,180 ; ‘-
Santa Catarina ; : :
2 jAchadaGomes | B2 1 350 2103‘” T 0 9,780 renorrud Existing | Beisting

5 TAE'HaH& Lem | B2 2390 2762 33700 674000t Eaising | Lusting
22 {Fonte Lima B-2 823, 954° 1,168, | 23,360, speng
B B2 | 453 “§iﬂ' 633 12660 Senz |
S I PN T s SN N I B
26 fapluma 82 193 220 266 | 53200 Sprioz
28 JozoDias “R2, 508, S0 726, | T 1520 spane | o
3o|ub};& |2 s ol 758 T 15,080 memeenatnagl Exisicg | Buisiing
585Degredo R B2, 204, 233 iééj 5,640 ‘wg;;r:n;w!?—__—_. T
@LeitioGrande | B2 96t LIOL L33 26740l Bsing | Existing
42'R|betra Acima B-2 254 295 362 7,240  Spring
70 [Rebelo B2 133 154@ s 3,760  spring R
 Sub-tolal T 76 8096 9879, | F 191380 R
Santa Cruz ; . ; ; 5 ;

g [Chadasibe | B2} 996 1219 1515?,'—60_'"_" 7314 30,300 srvcearne Evisting | Existing
'éi'm.wueua T B2 adny 326 388 100 3260,  7,760] Speing IR
35 PicoAnldnicPadiom | B2 | 659, 6641 779 129 | 8,566 15,580 necuiney, Exitng | Existing

‘Sub-total U 2,096, 2,200 2,682 U iena0 sze] 0 T
Sao Domingos 5 i ! i i

| lAchadaBalein | B2 | 267, 317 W1 146 | 4628 8020 iéa;;;mmg Existing | Existing
2 [Baia B2 | 4L 52 64§ 127 | 6655 12960 Fxising Existiog
3 [Cancelo B2 226 290, 344 123 332 68B0wremntrins’ Existing | Exisiing
5 IDobe B2 | 140 167, 213 118 | 19711 4260swemtvus| Exisiing | Existing
18 Lagoa Tl B2 190 230 2990 169 | 3887 5980 spnng_"'_'_' N

Sub-total 1,261 1,508 1,905 | 20462 38,100
Praia ‘; | E | 'E
1 [Vencza | B2 e s 21 | 4540 spring

14 Iloﬁo\'arela B2 | 309; 344, 399‘; | i 7,98 kestscmm oty Enisting | Existing
dTEeQ&I@E?Hh B2 185 205 237 |1 47a0fsssemesrey! Bristivg | Exising
19 Cha de Igreja B2 182 203 235 o i 4,700 sucnonag! Exising | Existing
22 |Gouveia 82| 249 219 361 | 7220 komeotrag] Existing | Existing
231 Mo:qualodeil:i:w;t;__m B2, 117, 128 19 | 2,980 rememnoince! Evisting | Existing
24 MosquitoGrande B2 1 122 135 - 156 T a0 spane 1
26 : Porto Mosquito B-2 ; 492 549 638: i 12,7600 Rereemncinon! Evisting | Existing
T sabiotat | 1832 1979, 2407 R

Total 113,705’ 15,4381 18,241 | 376,820 : !
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Table 6-4 Number of Proposed Facility / Service for 0 Villages

___Water Sowrec ~_Supply Facility L
wel | Spring ‘ Fank | RPN feservois ank Public
Phwse2| 0 | 0 "0 |0 T 10|
o Pwed| T 0Ty e T
Phase 4 1 0 0 0 0 0
Total 2 0 2 0 0 2|
Phase 2 3 1 ! i 0 | _Q_Om’xil s
SPRUPRY 115X N s A O N -0 N
Phase 4 i 0 0 0 0 0
Total 5 2 2 0 3 12|
Phase 2 0 5 7 0 }Sim'x1, 10m %2 14
ISP Y I R N S S (N
Phased | 0 8 ) 4 0 0
Total 2 19 14 4 4 28
i Phase2| O 2 5 0 1Sm'xl 6
e [Pes T o T2 |6 [ To [ 2
Phase 4 0 | 0 2 0 )]
Total 1 3 7 2 1 8
Phase 2 | 0 3 0 B 0 2
o bomingos |03 | 1 [0 TS0 | Tom [T
Phase 4 0 1 0 4 0 0
Total 2 1 6 4 1 4
Phase 2 0 1 0 0 0 0
Praia Phased | 1 o | o | o 0 2
Phase 4 0 2 0 6 0 0
Total 1 3 0 6 0 2
Phase 2 4 g 17 0 6 30
Totd Phase3| 8 | 7 | 15 0o 4 2%
Phase 4 2 12 0 16 0 0
Total 13 28 31 16 9 56

6.3.4 Project Coat for 2™ to 4" Phase Projects

The total ptojécls cost including 20% of administrative and enginecring cost, and
procurement of 5 tank lorries is estimated at 4.43 million US Dollars.
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Operation and Maintenance Plan

Autonomous Management System for O/M Structure

Rural water supply operation and maintenance in Santiago Island is currently being
carried out by a central administrative unit and the municipality. Except in some of
the villages in the municipality of Praia, users do not participate in the activitics, as
previously mentioned in Section 3.3.5.

As mentioned in Scction 3.3, there is an absolute shortage in water supply source and
volume, as well as lack of staff for maintenance scrvices. Because of these
limitations many villages do not receive public water supply services; the daily
domestic water consumption rate is gencrally tow in most villages in the Istand. This,
however, is also influenced by the reluctance of the users to actively participate in the
operation and maintenance activities. The low consumption rate, on the other hand,
may bc also attributed to the users” nced to budget the household money to
accommodate other expenses by limiting their purchase of water (as previously
mentioned, water is sold on a “cash on delivery” basis). Water users entirely rely
upon municipal services.

Municipal autonomy in water supply services is a recent development in the
Republic. From INGRH, responsibilities for rural water supply management were
gradually delegated to municipatities. However, extreme shortage in manpower for
operation and maintenance and the lack of skilled staff hamper the development of
the municipal service level or the expansion of the services within the municipality.

Shortage in water sources may be solved by developing the sources. This
development and service expansion, however, would only aggravate already
inefficient operation and maintenance services, unless the existing O/M system is
totally revamped. Restructuring the system would entail the integration of the user
participation concept. It is, therefore, important to cenduct activities that would
encourage communily participation in the operation and maintenance of the rural
water supply system. Operation and maintenance activities, however, should always
be carried out coopcranvely with siatc and mumc:pai level.

Ongoing rural water supply projects, jointly executed by the government and thc
United Nations Eqmpment Fund (FENU) and covering 18 villages in the Island,
introduced the community participatiori i'deology and conducted in-depth social
studies as well as educational programs prior to the conslrucuon works., The
construction works will be completed by the end of 1999 and the new management
system, which will be based on community participation, will begin operation from
the start of 2000. It is, therefore, recommended that the monitoring of the new system
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and the conduct of educational activitics should be continued unlil the system is in
solid footing,

Establishment of Community-based Organization

in order to take part in the O/M work for the water users level, it is cssential (o
formulate the water users association and management committee in the villages
concerncd. Since rural areas of Santiago Istand have an experience to formulate and
manage the farmers asseciation in use of imigation water, and also, people in rural
communitics have willingness to participate in O/M of water supply as described in
2-4, it will not be so difficult matter to establish and operate the community-based
comunittee in this area.

The recommended type of the commiittee and its role in domestic water management
arc as follows;

1) Composition of water association/committee

All family who wish to utilize the improved water supply facility in the community
shall join the water association and elect the following committee members;

* President of the association for general management and responsible for close
connection with the Municipal Office

¢ Accountant to collect monthly O/M fee and manage it
¢ Member to operate the facilitics and maintain them in good condition for use
* Member responsible for hygiene and health, and also for water quality control

2y O/M fee collection system and management

Under the new management in utilizing the improved water supply system, people
will not buy water from the water vendor. The money monthly collected from the
association members is used purely for O/M purpose of following;

¢ Daity operation cost to pay for such materials as fuel, oil, oit filter, etc.
¢ Cost for minor repair of generator, water taps and others

* Deposit for future heavy repair of generator or motor pump (Either at Municipal
Office or at the Committee concerned)

. Depoéit for pump replacement (same as above mentioned deposit)

* Cost for maintenance services by the staff of Municipal Office (for such
services as periodical inspection and training of committee/association
members regarding hygiene, water quality treatment, technique of repair, etc.)

* Water use tax to be paid to the state (for genetal management of water
resources) '
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* Wages for Commitiec members (Optional, to pay or not will be discussed in the
association)

3) Estimation of operation and maintenance cost

Under the condition that a 20 liters of water is supplied daily to all the person of the
association with 500 members (100 families), the averaged O/M cost is calculated as
follows just for comparison with the cxisting water charge per 20liters;

* Pump/gencrator operation cost per 20liters: 1.70CVE/20 titers
(1.45~8.76)
¢ Cost for minor repair (assumed as SOCVE/day) 0.10CVE/c/d
(20 liters consumption)
* Deposit for heavy repair (20,000CVE/2ycar) 0.06CVE/c/d

* Replacement of pump (afterl2 years, 570,000CVE)  0.28CVE/c/d
* Maintenance service {Twice a month, 2,333CVE/m) 0Q.17CVE/c/d

* Walter use tax (8CVE/m3) 0.30CVE/20 liters
* Wages for committec member (36,000CVE/m/dp.)  2.59CVE/c/d
Sub-total 5.02CVE/c/d

Above O/M cost per 20-liter consumption varies with number of population served
from maximum of 11.42CVE in Tronco of Praia, and minimum of 1.69CVE in
Ribeira da Barca of Santa Catarina. Given the condition as voluntary basis for the
cammittee mémber, maximum will come to 4.33CVE, and minimum 1.11CVE/20
liters. The monthly O/M cost amounts approxirately 650CVE/m for Sperson-family
(Ribeirdao Almago), and 170CVE/m for the same family(Ribeira da Barca).

The O/M cost for 20-liter supply in cach of the A-1 grouped villages are tabulated in
Table 6-5, which accompanies comparison between the current water charge per 20
liters.

The OM cost per person is mostly lower than the present water charge, but it is
higher at the villages with a smaller population than 300. Also, it must be noted that
the O/M cost should be paid at the villages where water charge is so far free.

In order to adjust the uneven O/M cost per peréon by vitlages, each of Municipal
office will have to consider a finantial assistance to the villages concerned by
collecting surplus service charge from the largely populated villages, for example.

In determining the O/M cost, thorough discussions bétween the municipal ofﬁcé and
the villages concerned are tequued prior to implementation of the prOJect The
dlscu:.SIOus pertaining to the service contents are also rcquucd '

Table 6 6 presents the est:mated pump operanon cost for pumping of 10 m’ from the
wells and spring.
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7.2.1

7.2.2

CHAPTER 7 PROJECT EVALUATION

PROJECT EVALUATION

Introduction

The Project has been designed o satisfy basic human needs of the people residing in
rural arcas of Santiago island. Out of 206 communities (zonas) in Santiago island, a
total of 122 communities in rural arcas have been sclected as the target communitics
for the implementation of the Project.

The objectives of the Project are: i) to provide and distribute sufficient and safc
potable water to meet the needs of domestic water vsers in 122 communitics by the
year 2009; and ii) to establish improved operation and maintenance system in
prioritized communities through participation of the coimmunities’ residents.

Based on the phased project implementation concept, the Project will be implemented
in four phases, each phase covering 29 to 34 communitics. Phase-1 project works will
be implernented by the year 2003 and Phase-2 to Phase-4 by the year 2009.

Evaluation of Economic Benefits

Overall Benetits

The Project has been designed to satisfy basic human needs of the people residing in
rural areas of Santiago island. The implementation of the Project is expected to yield
various kinds of benefits including direct as well as indirect benefits. These benefits
include, among others, increased number of beneficiarics, health improvement, time
saving, consumer satisfaction and improved quality of life of the people in general.
The Project is also expected to yield indirect benefits such as employment generation
as a resuit of time saving, reduction in morbidity and moriality of children as a result
of increased time of women for child care, increased activities of rural population for
community development as a result of time saving and so on.

Although most of these benefits are difficult to quantify, efforts have been made to
evaluate them in qualitative manner.

Increased Beneficiar_ies

One of the significant effects of the Project is the increased beneficiaries as a result of
increassed supply of safe water.

Phase-1: Project” works will cover 34 communities in Santiago island with the
estimated population of 20,900 persons in 2003, which will grow to about 23,300
persons in 2009. Phase-2 to Phase-4 Project works will cover 88 communities with
the estimated population of about 57,500 persons in 2009. Total beneficiaries in 2009
are estimated to be 78,400 persons in 2009 as presented in the followng table.
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Anticipated Benehmanes in the Project Area

Phasc-1 _ Phasc-2 to Phase-4 Total
No. of Target | Bencficiaries | No. of Target | Bencficiarics | Beneficiaries
Communities | in 2003 Communitics in2009 | in2009
Tarrafal 2 719 | 4 LR12 2,630
Sio Miguel 4 2,116 9 6,848 8,964
Santa Catarina 11 9,167 ¥ 30,432 - 39,599
| Santa Cruz 4 1,333 13 9,483 10,816 |
' Siio Domingos | 9 5367 13 5,210 10,577
Praia 4 2,102 10 3,666 5,768 |
| Total 34 20,864 88 51,510 78,3714
7.2.3 Improvement in Health Conditions

7.24

One of the main objectives of rural water supply program is to improve health
conditions in rural areas. The proposed Project has also been designed to reduce the
incidence of waterborne diseases through provision of improved water quality and
increased water use.

The better access to water may change personal hygiene habits, promoting increased
bathing and clothes washing. Increased water use for bathing, washing and food
preparation can lead to a reduction in water-washed diseases (e.g. skin diseases).
Improved water quality can be expected to reduce the incidence of waterborne
diseases (¢.g. diarrhea). In addition, spending more time on child care and food
preparation may lcad to a reduction of child mortality and morbidity.

The extent of the effects which provision of clean water will give to water users in
their health conditions can be estimated from the result of analyses conducted by
USAID and WHO. {Refer to World Development Report, 1992). 1t is estimated that
out of the total reduciion in the incidence of diarrheal diseases due to provision of
clean water and improvement in sanitation, 78% is attributable to provision of clean
water and the remaining is attributable to improvement in sanitation. It is also
reporied that incidence of diarthea has been reduced by 22% due to provision of clean
water and improvement in sanitation. It can be concluded from these analyses that
provision of clean water alone can reduce the incidence of diarrheal diseases at least
by 17%. It should be noted, however, that improved water quality alone is not
sufficient for eventual impact on human health improvement. Water supply should
have links with other activities such as hygiene practice, sanitation, hea{th education,
and so on.

Time Saving Effect of Water Collection

One of the main objectwes of water supply pro_;cct is to reduce the workload of the
residents, particularly women and children, for water collection. Time for water
collection consists of travel time, queuving time and fill time. By providing stable
supply of water through the improved facilities, water users will have better access to

7.2
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water sources. As a result, time for water collection will be significantly improved.
Saved time may be used for social, educational, agricultural or commercial activitics.

7.3 Financial Analysis
7.3.1 Financial Project Cost
Financial Project costs have been estimated on the basis of the market prices as of
March 1999. The Project costs comprise the costs for construction, equipment, and
cngincering services. Price contingency is not considered. Base costs of the Project at
the price level of March 1999 amount to US$ 14.21 million.
Financial Project Costs
Unit: Million US Dollars (3)
I _ B 1 Phase-1 Phase-2 to Phase-4 Total
A. Constmction 4.62 2.54 7.16
B. Equipment 4.00 0.64 4.64
C. Engineering Services 1.16 1.25 N 2.41
Total 918 SRR 5.5 S &7 S

7.3.2 Financing Plan

(1) Financing of Capital Investment Costs

Financial sources of the Project will be derived from the government budget and
financial assistance from foreign countries and international organizations.

In constderation of the investment costs and financial status of the government of Cape
Verde, financial assistance from foreign sources will be indispensable. External
assistance in terms of grant aid will be necessary to cover the entire forcign currency
portion and a part of local currency portion of the Project costs.

(2) The Government’s Contributions
1) Financing of Capiial Costs

The Governmenl will be responsible for financing a part of capital costs for the
implementation of the Project. The State budget allocation for the Project will be
arranged through INGRH.

2) Financing of Operation and Maintenance Costs

Presently INGRH and water supply section of each municipality are responsible for the
operation and maintenance costs for water production and water supply facilities. The
proposed Project recommend that water users in the targei communities should form the
Water Users Committees (WUCs) for proper operation and maintenance of their
facilities. (Refer to Chapter 6). One of the duties of the WUC is to collect the water
charge to cover the operation and maintenance costs. '
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INGRH and ecach municipality administeation arc expected 1o exiend technical
assistance for these WUCs through training on the operation and maintence, dispatch of
mechanics in case of heavy damages of the facilitics, hygicne cducation, ete.

3) Provision of Project Staff

INGRH will be responsible for arranging technical and administrative staft nccessary
for the implementation of the Project. INGRH will take action to recruit some technical
staff from other government agencies (e.g. INERF) when nceessary.

Recovery of Capital Cost and Recurrent Cost
(1) Recovery of Capital Cost

It is the policy of the government of Cape Verde that beneficiaries are responsible for
covering a part of the investment costs in water supply project. However, in
consideration of the present income level of the residents in the Study Arca, it is
suggested that water charge should be maintained at levels to ensure recovery of the
operation and maintenance cosis.

(2) Recovery of Operation and Maintenance Costs

Annual operation and maintenance costs (O&M costs) for the water supply facilities are
estimated at 5.0 CVE per capita per day including cost for minor repair, deposit for
heavy repair, replacement of pump, maintenance service, water usc fax and wages for
committee members, although O&M costs varies depending on the size of the
community. The community with smaller population is compelled to burden higher
water charge. To avoid such a situation, it is recommended that the water charge should
be fixed at each municipality using the average O&M costs per head.

As mentioned in Chapter 6, the O&M costs include cost for pump/generator operation
cost, minor repair, deposit for heavy repair, reptacement of pump, maintenance
service, water use tax and wages for committee members. I the wages for committee
members are excluded from the catculation, water charge will be reduced to 2.4 CVE on
the average.

In the casec of water charge of 5.0 CVE, the monthly water charge payment will be about
750 CVE per houschold, which is estimated to be about 11% of the houschold income.
In the casc of 2.4 CVE, the monthly payment will be 360 CVE, which is estimated to be
about 5.6% of the household income. The latter case is considered to be within the
capacity to pay of the residents in rural areas.

Institutional Evaluation

Existing Institutional Situation
(1) National Level INGRH )

Based on the national policy of decentralization, INGRH has concluded a concession
contract attributing to each municipality the exclusive right to explore the production
and distribution units to provide potable water for the population in each
municipality. The production and distribution of irrigation water is also the object of a
concession. Main tasks of INGRH arc to rationalize the exploitation of water
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resources and to support the autonomeous services of water and energy in cach
municipality.

With regard to operation and maintenance (O&M) activities, INGRH is responsible
for water quality and manpower training on operation and maintcnance.

(2) Municipal Level

Each Municipality has a Department of Water and Energy Services, except in the
Municipality of Praia wheee the watcr supply services are undertaken by EMAP. In
Tarrafal, Sdo Miguel, Santa Cruz and S3o Domingos, the Municipal Water and
Energy Services is responsible for the production and distribution of domestic as well
as irrigation water to urban and rueal population. In Santa Catarina, the Municipal
Water and Energy Scrvices is providing domestic water mainly to the town of
Assomada and its surroundings, while INGRH branch office is providing water to
rural population.

With regard to operation and maintenance activities, cach Municipatlity is responsible
for the daily operation of borchole motor pumps and ather water supply facilitics
under INGRH’s supervision and technical assistance. In the Municipality of Santa
Catarina, the O&M services in rural areas are directly undertalen by INGRH branch
office in Assomada.

In the Municipality of Praia, EMAP undertakes systematic O&M work without
serious problems thanks to a suffictent number of educated and experienced staff. On
the contrary, other Municipalities are not in a position to improve the poor service
level due mainly to shortage of adequate manpower and budget.

Proposed Institutional Arrangement
(1) National Level NGRH )

INGRH will be the project owner and the responsible agency for implementation of
the proposed Project. For smooth and effective implementation of the Project, a
Project Team witl be assigned at INGRH headquarters. A team of technical staff
comprising a water supply engineer, a water quality specialist and some
administrative staff will be stationed in the office under a Project Director who is
responsible for overall management activities of the Project. The Project Team will
play an intermediary role between the INGRH, municipalities, and the comrmunities,
During the construction stage, the Team will be assisted by a team of enginecring
consultants.

With regard to operation and maintenance (O&M) activities, INGRH shall be
responsible for monitoring on water quality, manpower iraining on coperaticn and
maintenance, and technical assitance to each Municipality on heavy repairs of the
existing facilities. -

(2) Municipal Level

With regard to operation and maintenance activities, each Municipality will be
responsible for monitoring of the existing facilities in the communities, manpower

~ training for water users associations, and technical assistance for heavy repairs on the

existing facilities in the communities.
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{3) Community Level (Formation of YWUCs)

Taking into consideration the cxisting situation of rural water supply program, it has
been recommended that water uscrs themsclves should be involved in O&M
activities. The participation of villagers who live ncar the facilitics in the daily O&M
work will lead to the reduction of O&M services costs burdened by the Municipal
offices.

It is rccommended, therefore, that a Water Users Committee shall be established in
cach comnmumity wherc a new water supply facility will be constructed, The
construction of the Project facitities will be commenced in the community where the
agreement will be made between the community and municipal administration
concerning the cstablishment of a Water Users Committee (WUC).

The activities of WUCs will include collection of O&M cost, daily inspection of
water supply facility, periodical clcaning of the facility, repair of minor damage of the
facility, check of water flow to report to the municipal administration, and animation
of the population in the community.

Establishement of WUCs is expected to stimutate a full sense of ownership of water
supply facilities located in the community. It is also expected that the water users arc
encouraged to make substantial contribution in cash or in kind for operation and
maintenance works.

Technical Evaluation

Concept for Improvement in Water Supply Service
The proposed Project has been designed on the basis of the following concepts.

(1) Upgrade of the existing water supply service level through additional groundwater
development and construction of upgraded water supply facilities, to the level of 20
liters unit daily supply amount per person in average

(2) Upgrade of the existing water supply service level through expansion of the
service coverage area {e.g. increase in source points, increase in the number of tank
lorries, etc.)

3) Expansion of the service hour to entire daytime

The level of technology adopted in the Project design will not involve any technically
special knowledge compared to the present level, and therefore the Project work
will be conducted without any difficulty from construction stagc to opcratmn and
maintenance stage.

Improved Operation and Maintenance System .

A distinct dlfference between the conventlonal and proposed O&M systems is that
preventive maintenance and minor repairs of water supply facilities will be conducted
by the committee members of the WUCs to be established in each community.

com:
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Municipal Water and Encrgy Services will be responsible for provision of spare parts
to WUCs, training for carctakers, and assistance in case of serious repairs.

Establishement of WUCs is expected to stimulate a full sense of ownership of the
Project facilitics located in the community. It is also expected that the water users are
encovraged to make substantial contribution in cash or in kind to operation and
maintenance works for their own water supply facilitics.

Social Evaluation

(D) Imprevement in Health Conditions

One of the most important objectives of water supply projects is to imprave health
conditions and living conditions of the people through provision of safe water. The
proposed Project is also designed to reduce the incidence of waterborne discases
through provision of improved water quality and increased water use.

Increased water use for bathing, washing and food preparation can lead to a reduction
in water-washed diseases. Improved water quality can be expected to reduce the
incidence of waterborne discases. In addition, spending more time on child care and
food preparation may lead to a reduction of child mortality and morbidity.

{2) Time Saving for Water Hauling

One of the main objectives of water supply project is to reduce the workload of the
residents, particularly women and children, for water collection. By providing stable
water supply in the community, the residents, particulariy women and children, no
longer have to spend a lot of time to wait for the supply of water. The better access to
water sources will lead to the reduction of waiting time for water collection. Saved
time may be used for social, educational, agricultural or commercial activities.

(3) Opportunities for Better Farming

The proposed Project will give additional water source for the communities.
Therefore, these communities will have surplus water from traditional water sources
(c.g. dugwells) which can be used for imigating food and tree crops grown in the
backyard gardens. As a result, farming activities will give more chance for them to
increase their agricultural production.

(4) Consideration for Women

Women constitute the majority in the total population because of emigration
practices. According to the 1990 Census, women in the Study Area represented
54.2 % of the total population. Close to 41% of households are headed by women
whose incomes are 26% lower than those of male headed households. The rote of

women in agricultural as well as domeslic works is consnderably important in the
Study Area :

In agnculture women perfoml plantnng, weedmg and harvestmg Heavy and
dangerous tasks such as clearing forest and land preparation are generally performed
by men. The daily tasks of cooking, water collection, cleaning the house and washing
clothes are usually conducted by women. :
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Although the Project has been formulated to benefit all the people in the Study Arca
regardless of sex, the Project will give greater impact on women and children who are
playing a major role in water hanling. As mentioned elsewhere, time saving for water
collection is estimated at 0.55 hours per day which can be used for sacial, educational,
agricultural and commercial activities.

In addition to time saving for water collection, significant cffect on health
improvement for women is expected 1o arise as a result of iniproved water quality and
increascd use of water. Improved water quality will reduce the incidence of
waterborne discases. Increased water usc for bathing, washing and food preparation
will lcad to a reduction in water-washed diseases for women.

ENVIRONMENTAL EVALUATION

Environmental impacts of the Project

As described in former scctions, the implementation of the rural water supply project
has significant positive socio-cnvironmental impacts on the area. However, the
foltowing adversc natural and socio-environmental impacts are also foreseen to occur
during and after the implementation of the project:

1)  Water level drawdown or depletion of shallow wells and reduction of spring
yield in the vicinity of the area where new wells will be drilted.

2)  Acceleration of shallow well water contamination by increase in wastcwater as a
consequence of increased use of domestic water,

3) Opposition from private water vendors who make a living by transporting and
selling water to remote rural areas, for fear that they might loose their business.

4) Confusion in water management system, especially in water fee coltection, due
to the dual implementation of the community based management and “cash on
delivery” system.

S) Damage of plantations when construction equipment and materials are brought
in.

Environmental Impact Assessment

In order to duly consider the environmental impacts of the project, natural and socio-
environmental surveys were conducted along with surveys on social aspects and water
supply conditions in the villages.

The survey has revealed.thal the presumed adverce impacts arc negligibly small or not
so serioous on the 34 candida(c villages for Phase 1:

1} Reduction in shallow well and spring yield

@ villages use shallow wells as water source. Deep well construction is prcsumed to
have no adverse effects on the shallow well due to the following:

18
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- In 2 villages (Bombardeiro, and Covao Grande), the deep well will be
constructed at a distance of over 600m from the shallow well.

— Different water tables/aquifers: The static water level of the deep well to be
constructed in 4 villages (Monte Bode, Cha de Ponta, Ribeirao Almaco, and
Fonte Almeida) is estimated at lower than 140m below the ground; water will
be pumped up from a different aguifer.

Springs are exploited by 1! villages for domestic purposes. In 2 villages, spring
waler will be transmitted by pipelines, and the springs used by 7 villages are far from
the well drilling points.  Well drilling is, therefore, not going to have any adverse
impact on the springs uscd by these 9 villages.

It is possible, however, that borchole well drilling will reduce the yield of springs
used by the 3 villages of Monte Bode, Po de Saco, and Belem, since water will be
extracted from the same aquifer. Other adverse impacts are not foreseen, however, as
the villagers are expected to stop wsing the springs after the construction of the
borchole wells is completed.

2} Acceleration of shallow well water contamination

The implementation of the project is estimated to incur only a very small increasc in
daily per capita domestic water consumption: from 8~18 liters to 16~22 liters, 20
liters on average. Therefore, increase in contamination levels will be negligible. On
the other hand, if contamination does worsen, the villagers can always use the new
facility instead of the old.

3) Opposition from private water vendor

'This problem is not foreseen to occur in any of the 34 villages for the phase 1 project,
since none constantly purchases waler from private water vendors. However, the
villagers in Mato Fortes (S. Catarina) and Boaventura (S. Cruz) -- the target villages
for the phasc 2 project — constantly buy water from private vendors at a high rate of
16 and 20 CVE/20 liters. And since these vendors have invested a lot in the business
with the purchase of a water tank truck, opposition is highly likely. To counter-act
this possible problem, contracting thesc vendors to camry out water
transportation/delivery services may need to be considered.

4) Confusion in water management system

The introduction of the community-based autonomous water supply management
system is considered to cause confusion, as this would entail the collection of water
fees for facility O/M that would differ from village to village. The water fee will be
determined by dividing the estimated O/M cost by the village population. It is highly
likely, therefore, that villages with a smaller population would pay more per capita
than villages with a bigger population. In any case, it is very important for the
municipal authorities to explain to the water users prior to the implementation of the
project why the water fees vary.

5) Damagé of plantations

‘This pmblem can be easnl) avoided by choosmg appropnalc construction sites
through discussions with the reprcsentanves of the villages concem\.d
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CHAPTER & CONCIUSION AND RECOMMENDATIONS

CONCLUSION AND RECOMMENDATIONS

Conclusion
The major conclusions derived from the Stady are detailed below,

Existing Condition of the Rural Water Supply in Santiago Island
1) Public supply service coverage

Santiago Tstand comprises of 6 municipalitics, 206 communitics, 1 city (Praia, the
capital of the Republic and Praia Municipality), 5 towns (Capital of cach
municipality) and 200 villages. As of 1998, the Island is estimated to have a total
population of 225,681, 136,001 of which is rural; the rest of the population reside in
Praia City.

Of the 206 communities (5 towns and 200 viltages), only 145 (70.7%) are covered by
the public water supply services. These 145 communities have a total population of
approximately 105,000. Accordingly, the public water supply scrvice coverage is
77.1% of the total rural population. However, since not all residents receive public
water supply services, the actual percentage of service coverage in some of the
municipalities is estimated to be lower, at less than 70% (68~69%); the percentage
differs by municipality. Residents not covered by the services collect water from
springs and shallow wells, and/or buy water from private water vendors. Rainwater is
also stored in individual rainwater storage, for use.

The number of villages without public water supply services is 60 (29.3%),
amounting to a population of approximately 31,000 (22.9% of rural population).

2) Type of water supply services and average consumption of potable water

The rural water supply services in the Island basically operates by the following 3
types of supply system, but mosty through public faucets:

® - Household connections (8.3 % in number of communities)

* - Public faucets (60.9%) - Spring as a source 4
- Borehole well as a source (124)
- Rainwater collection system as a source  (4)

* - Direct delivery service by tank lorries (1.5%)

The public faucet supply‘ system is divided into 2 types, according to whether the
rescrvoir tank is or not connected to the water source:

* Reservoir tank connected by pipelines to the water supply source, i.e. borehole

wells (65 ), springs (3), and ramwaler storage container (4). This is used by a
total of 74 communities

* Reservoir tank filled with water transported by tank lomes 75 communitics
{36.6% of the entire rural communmes)

The percentages, however, vary by municipality.
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‘The daily unit supply amount (liter per person per day: I/¢/d) ranges from 7 10 20
V/e/d: averaging approximately 11 Ve/d for public faucets and 33 Lo/l for houschold
conncction. The Master Plan, on the other hand, targets a daily unit supply amount of
20 Ve/d and 50 Ve/d, respectively. In villages not covered by public supply scrvices,
daily consumption rate ranges from 4 to over 20 lc/d, depending on source
availability. ‘The shallow wells used as domestic water source are all (100%)
contaminated but in varying degrecs.

Such poor service level is mainly attributed to the shortage of water supply sources in
the Island.

3) Water supply sources

Grdundwater, through springs and wells, is thc most commonly used water supply
source in the Istand. Rainwater and desalinated scawater are also uscd, although the
latter is only used in Praia City.

There are 102 borehole wells in the island producing an average of approximately -
9500 m¥%day: 60% for irrigation (5,700m’/day) and 40% for domestic purposes
(3,800m*day). Except for Praia City, nearly 7,600m"day of well water is used in the
Island: 5,700m’day (75%) for imrigation and 1,900m%day (25%) for domestic
purposes. Since the amount of water for domestic use is much smaller than for
irrigation, the number of wells appropriated for domestic use may be expanded
regardless of limited availability of groundwater resources in the istand. This can be
done if the government places higher priority on domestic water use rather than
irrigation use.

There are nearly 1,000 springs in the Island and the total yield of these springs as of
1998 is estimated at about 30,000m*day. The number of springs and their yield tend
to decrease annually due to recent decline in rainfall. Since the majority of the springs
is inconveniently located for domestic use, only 415m’/day (1.4% of total estimated
yicld) is used for such purpose. To maximize the use of springs, a detailed survey on
thesc resources seeins necessary.

Four community rainwater collection systems have been constructed; additional
collection systems are being constructed at the moment. This type of systemn,
however, does not ensure a stable water supply all year round, due to significant
fluctuations in rainfall recently. This system is useful though to ease the tight
schedule of the tank lorry transportation/delivery services during the rainy season and
certain months after the rainy season.

4) Water charge collection system

Water charge for household connections is collected monthly and based on the
amount of water consumed. For publlc faucets, however, a water vendor collects
money from the residents under the “cash on delivery” system. This collection
method is quite reasonable as it ensures payment every time the faucet is used.
However, this payment system does not help improve public health, even if the water
supply amount is increased, because it prevents the residents from purchasing the
actual water amount they really need due to economic reasons. Conclusively, the
“cash on delivery” system is not a suitable means of meeting the residents most basic
needs.

8-2



8.1.2

8.1.3

CHAPTER 8 CONCLUSION AND RECOMMENDATIONS

Number of communities

The communities with comparatively satisfactory water supply service levels number
45 (22%), including 5 towns. These communitics arc classificd under “C” (no
urgent need for the project).

The remaining 160 commuaities require the project sooner or later; improvement
projects are currently being carricd out on 20 of these villages with the tinancial and
technical assistance of FENU (17 viltages) and UNICEF (1). An additional plan
covering {2 communities has also been prepared with the expectation that financial
assistance will be obtained from FENU. The 127 communitics are, therefore, not
covered by any water supply improvement plan.

Out of the 127 villages, 59 (“A” villages) have an urgent need for the project, while
63 arc given sccond priority and fall under “B”.  Five villages, including 1 dispersed
village, will be excluded from the project formulation plan due to difficuit access
condilions; these villages are classificd under “D”.

The implementation of the project by phase was arranged for the villages in “A” and
“B”, totaling 124.

Groundwater resources in Santiago Island
1) Hydrogeological structure

Saniiago Island is an isolated island that is almost totally made up of rocks of
volcanic origin. The hydrogeological basement of the island was formed during
tectonic movements and volcanism in the Miocene and Pre-Miocene periods (18 to 26
million years ago, and more). The basement rock is widely or sporadically exposed
in the Island, but mosily overlain by volcanic formations of the Miocene and Pliocene
periods (the latter probably several to 16 million years ago), and by recent volcanic
formauons and alluvial deposilts.

The gmundwater resources in the Island are stored in or flow downwards mostly in
overlying formations (especially the Assomada and Pico da Antonia formations
alluvium layers). It can be said, therefore, that the volume and locality of
groundwater to be developed depend on the: 1) shape of the surface formation, e.g.
basin structure, gradient, ctc., and 2) distribution pattern of the overlying formation,
¢.g. extent, covering, thickness etc.

Accordingly, the following 4 arcas in the Island were considered promising for
groundwater development based on the results of various hydrogeological surveys:

* Assomada highlands

* Lower Tarrafal velcanic plateau

. waer Praia volcanic plaleau

i Mduih of major rivers in the northeésiefn séction of the Island

2) Groundwater balance, recharge, and dlscharge

~Since groundwater resources in Santiago Island all originate from rainwater, the

macroscopic waler balance analysis was carried out on the 8 hydrogeological basin,
based on the assumption that: I) rainwater permeates into the ground and become
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groundwater (infiliration rate differs by place depending on surface geology and
topographic features), 2) because there are no perennial rivers, recharge elements ate
limited to rainwater ground infiltration and some discharge from springs that join the
underground stream, 3) rainwater that infiltrates the ground and recharge by
underground stream are the inflow used in balance analysis, 4) in consideration of
techaically and economically exploitable groundwater resources, more or less half of
the inflow shall be the groundwater development potential in cach hydrogeological
basin, S) the total of ariificially exploited volume from wells and spring discharge is
the outflow in the balance analysis.

As a result, the balance of apparent groundwater development potential by basin is
estimated as follows (unit: miltion m*year).

* Tarrafal Basin (A) and (B) 2.095
* Santa Cruz Basin (A), (B), and (C) -0.976
® Santa Catarina Basin -0.051
* Sao Joao Baptista Basin 0.581
¢ Praia Basin 0.226

These figures suggest that a high volume of groundwater can be developed in basins
showing positive values. On the contrary, groundwater discharge is observed to be
excessive in areas showing negative values. If the present total volume of
groundwaler discharge is continued, a marked drawdown in well water level or
extensive seawater intrusion into the wells are foreseen to occur.

Nonetheless, it is without a doubt that groundwater resources in the Island are limited
due to decreasing rainfall amount in the past 3 decades. Therefore, policies for
water use prioritization, e.g. allocating some of the water amount currently used for
irrigation for domestic use, should be taken by accelerating the use of sound irrigation
methods, especially in areas where groundwater development potential is apparently
negative or groundwater resources are scarce.

3) Groundwater development plan

The groundwater development plan was established according to the projected water
demand for 2003, for 32 of the villages and entails the construction of borehole wells.
‘The water demand projected for 2003 is estimated at 400m’ a day by multiplying the
unit supply amount of 20 liters/capita/day by the total population of 32 villages in
2003 (20,000). (The effective use of springs was planned for 2 of the 34 villages; new
sources will not be developed in these 2 villages.)

Although majority (26) of the 32 villages are located in the hydrogeological basins of
Santa Cruz and Santa Catarina where the potential for the development of
groundwater resources is negative, these villages were chosen in view of the absolute
shortage of the supply sources and in cxpectauon of the following:

* Groundwater can be explmted even in areas with negative potential, so long as
rainfall continues and the amount to be developed for water supply is
insignificant when compared with annual rainfall
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* Groundwater currently obtained from wells for irrigation is 3 times bigger than
the amount allocated for domestic use in the concerned area

* The national policy on the use of sound irrigation methods will be accelerated
especially by reducing the unit cost of water for irrigation in accordance with
the reduction of water velumie for irrigation

Project Formulation Plan
1) Phased project implementation plan

In Santiago Island, 59 villages (classificd under “A™ urgemtly require the
implementation of the project, foltowed by 63 villages (classified under “B”). Since il
is almost impossible to cover these vitlages in one project, “A” and “B” were each
sub-divided into 2 groups and the 4 phases for project implementation was planned as
shown below.

Phasc 1 34 villages (32 from Group A-I and | cach from A-2 and B-1)
Phase 2 20 villages (20 from Group A-2 and 3 from Group B-1)
Phasc 3 29 villages (from Group B-1)

Phase 4 30 villages from Group B-2

Phase 1 entails a concrete water supply facility/services improvement plan for
villages with a shortage in water supply sources, and where water source
development is feasible.

An outline of the facilities/services to be improved from the 2™ to the 4™ phase was
made.

2} Outline of the Phase 1 project

The phase 1 project will cover 34 of the villages mostly in Group A-1 and aims to
meet the water demand in 2003 by constructing water supply facilities in alt of the
candidate villages assuming that the mediocrity of existing supply services is duc
mainly to the shortage of water sources. In order to meet the total water demand of
the 34 villages in 2003, approximately 400m’/day will be produced in this project
through the construction of 30 wells (total drilling depth of about 4,300m, provide
water to 31 villages), effective use of 1 existing well, and establishment of a
conveyance system from 2 spring spots. 31 wells will be equipped with submersible
motor pump energized by a diesel engine generator (25) and solar panels (6). Water
conveyance systems from the spring will consist of 1 pump-up and 1 natural flow
type. Other major facilities to be installed for the 34 villages are 11 reservoir tanks,
56 sets of public faucets, about 20,000m transmission/distribution pipe, and 32 sets of
energy control panel with a shed.

The {ilrect construction cost for the above facilities is estimated at 4.62 million
dollars. :

- The nmplementatlon of thc phase 1 pro;ect will prov;de 10 villages (total populanon

about 5,000 in 2003) with water supply services, and 24 villages (total population:
about 15,000 in 2003), will have an increase in their water supply amount, from 8.9
V/c/d on average to 20 V/e/d. The residents of the 34 villages (total poputation of
20,000 in 2003) wilt be the direct beneficiaries of the project.
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24 villages arc currently recciving a total daily water amount of 130m* through the
tank lorry transportation/delivery service.  If this amount is applied to other villages
to supply sufficient water, the indirect beneficiarics of this project will range from
10,000 to 20,000, resulting in a total of at least 30,000 beneficiarics.

3) Outline of projects from phase 2 to 4

The villages to be covered from Phase 2 to 4 will be 88, cach phase targeting the
ycars 2005, 2007 and 2009, respectively. Since some of the villages will indircetly
benefit from the Phase 1 project, the number of villages classified under Group A-2,
B-1 and B-2, will vary, especially affecting villages requiring the planning of a more
appropriate transportation service. Among the 88 villages, the availability of new
water sources for development by well (12) construction and spring  water
conveyance (28) is limited in 40 villages. Existing well rchabilitation or pump
replacement will be carried out in 16 villages.

For the remaining 32 villages, the only means of increasing the water supply volume
is transportation by tank lorries. The rotation schedule of the tank lorry should be
rearranged during and after the phase | project implementation.

With regard to facilities, a new reservoir tank will be installed or the existing tank
capacity will be increased for 9 nine villages, and the villages where public faucet
construction is required assuming 2 sets each in the community counts for 50 vitlages.

The total direct construction cost from phase 2 to 4 is estimated at US$ 3.28 million,
and the total project cost including administrative and engineering cost is estimated at
US$ 4.43 million, including the procurement of 5 tank lorries.

Project Evaluation

Project evaluation in Chapter 7 indicates that the proposed Project is expected to yicld
various kinds of benefits, which will justify the earlier implementation of the Project.
In consideration of the financial status of the government of Cape Verde, however, the
recovery of initial investment costs will be quite difficult. Under such a situation,
financial assistance from foreign sources will be indispensable. External assistance in
terms of grant aid will be necessary to cover the entire foreign currency portion and a
part of local currency portion of the Project costs.

Recommendation

1) Recommendation on groundwater resources conservation

Groundwater in Santiago Island is the only the water supply source in the rural area,
and is exploited either through springs or weils, For the sustainable use of
groundwater resources for domestic purposes, groundwater explo'itation should be
carefully controlled, especially since the declme in prer.:lpltauon in the past decades
have restricted groundwater resources.

Since the use of spnng water has no adverse 1mpacis on groundwater conservatlon
other practical ways of using this source should be taken into consideration rather
than artificial exploitation by well construction. The inconvenient location of the
majority of the springs in this Island, however, limits the amount of spring water used
for domestic reasons: less than 2% in volume and less than 8% in number of springs.
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The results of the studies scem to indicate the need to conduct a detailed survey on
spring development, Also, it is recommended that further developments in long
distance conveyance systems for domcstic use should be made.

The arificial exploitation of groundwater resources for domestic consumption in the
rural arca is a very small water amount when compared with the recharge volume by
rainwater, different from densely populated urban arcas, it would be safe to assume
that water for domestic use can be increased. In the rural arca, the amount of water
used for irrigation is huge, 3 to 4 times the amount for domestic use, somchow
causing excessive pumping. Limiting the use of groundwater for irrigation is strongly
recommended, therefore, through the introduction of sound irrigation techniques.

2) Recommendations for the operation and maintenance structure

In addition to the absolute shortage in water supply sources, two conditions scriously
inconvenience rural water supply operations in Santiago Island. These conditions are:
limited service hours and service based on the “cash on delivery” system.  These
conditions, however, are foreseen to hinder further developments in the social
cavironment and public health, because the residents are very much accustomed to
them.

Residents should be able to collect water whenever they need during the day, and
freed from any psychological pressure that the economic effects of acquiring a
sufficient water amount would inflict.

This may be difficult to realize, however, considering that the municipal
administration in charge of rural water supply O/M is suffering from an extreme
shortage in manpower,

Therefore, the establishment of a community based autonomous management system
and its incorporation into the present O/M struciure are recommended.

Recommendation on Establishment of Water Charge Policy

As previously mentioned in section 6-4, money will be collected not as payment for
water use but as payment for the O/M of the new water supply facilities, which will
be managed by a water associatton.

The O/M cost to be burdened by the community will depend on the village
population, and would widely vary, therefore, from village to vil. * ;¢ (from less than
ECV1 to more than ECV 5 per 20 liters of water consumed). The huge disparity in
the share in the O/M costs is foreseen to result in difficulties in implementing an
autonomous management system, as well as difficulties in the management of the
municipal department for energy and water.

Therefore, the amount to be paid by the users should be adjusted and the fund
management should be properly carried out 10 keep the municipa! water supply office
in operation. To solve this issue, a new municipal water charge policy should be
established prior to implementation of the Project.
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