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‘Authorized Varch 24 1978
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aAmended December 30 1980
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DEC 30 1980

ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR FOR AFRICA

FROM: AAA/AFR/DR, + Koehring

SUBJECT: Cape Verde Sal Desalination and Power (655-0005)

Problem: Your approval is required: (a) to amend the authorization to increase
the 1life-of-project funding from $6,290,000 to $7,190,000 from Section 121 of the
Foreign Assistance Act of 1961, as amended, the Sahel Development Program Appro-
priation (SH), to the Government of the Republic of Cape Verde for the Sal
Desalination and Power Project, 655-0005; anc (b) to extend the Project Assistance
Completion Date (PACD) to March 31, 1983. Tne planned obligation for FY 1981 is
$900,000.

Discussion: On June 16, 1980, you approved a recommendation that A.I.D. provide
$900,000 from FY 1981 funds to meet the estimated shortfall for construction of

the project, at its reduced scope. The facts supporting this recommendation are
contained in the Action Memorandum dated June 11, 1980, which is attached hereto.

The Initial Environmental Examination recommending a negative determination and
approved by you on March 24, 1978 remains valid. The technical analysis, up-
dated by information contained in the attached Action Memorandum, also remains
valid. The requirements of Sections 611(a) and (b) of the FAA have been
satisfactorily met.

There are no human rights concerns witi.. respect to Cape Verde at this time.

A possible conditional waiver for Code 935 procurement of construction services
and a wailver to permit local firms to be sub-contracted will be the subject of a
separate Action Memorandum.

A Congressional Notification was sent to Congress on December 2, 1980. It expired
on December 17, 1980.

Section 3.3 of the Project Agreement dated March 30, 1978 lists March 31, 1982 as
the PACD. However, the construction contract is not expected to be signed until
July 1981 because of the time needed for advertising for bids, evaluation and
negotiations as well as necessary mobilization time. Therefore, a one-year
extension of the PACD to March 31, 1983 1is requested.

Recommendation: That you: (a) sign the attached Project Authorization Amendment;
(b) approve an extension of the PACD to March 31, 1983.

APPROVED M

I .

DISAPPROVED

DATE '7)7//“50/2/
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Clearances: /L‘Q
AFR/DR/SWAP: JRMcCabe
AFR/DR :NCohen yp“ﬂ O

AFR/DR/ENGR :MGould !'i -
GC/AFR:EDragon
AFR/SWA:ICoker (draft)
AFR/DP:JGovan (draft)
DAA/AFR :WHNorth
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PROJECT AUTHORIZATION AMENDMENT

Name of Country: Cape Verde
Name of Project: Sal Desalination and Power

Number of Project: 655-0005

1. Pursuant to Sections 104 and 106 of the Foreign Assistance Act of 1961, the
Desalination and Power (Sal) Project for Cape Verde was authorized on March 24,
1978. That authorization is hereby amended, as follows:

a. The first paragraph is revised in its entirety to read as follows:

"Pursuant to Sections 104, 106, and 121 of the Foreign Assistance Act

of 1961, as amended, I hereby authorize a grant to the Republic of Cape
Verde, the "Cooperating Country,” of not to exceed seven million one
hundred ninety thousand United States Dollars ($7,190,000), to assist in
financing certain foreign exchange and local currency costs of goods

and services required for the project as described in the following
paragraph.”

b. The second paragraph 1s revised in its entirety to read as follows:

"The project consists of providing technical assistance, commodities

and services required for carrying out the design, purchase and installa-
tion of a water desalination/power generating plant; water and power
distribution systems to three communities on Sal Island; and water and
power distribution systems to 1,100 households plus business and govern-
ment consumers (hereinafter referred to as the "Project").

c. The third paragraph is revised to read as follows:

"Of the total amount authorized for the Project ($7,190,000), the amount
of $525,000 will be allocated from funds available pursuant to FAA
Section 104, the amount of $5,765,000 will be allocated from funds avail-
able pursuant to FAA Section 106, and the amount of $900,000 will be
allocated from funds available pursuant to FAA Section 121."

d. Paragraph A, relating-to source and origin of goods and services, is
amended in its entirety to read as follows:

"Goods and services, except for ocean shipping, financed by A.I.D. under
the Project shall have thelr source and origin in the Cooperating Country
or in countries included in A.I 0. Geographic Code 941, except as A.I.D.
may otherwlse agree in writing. Ocean shipping financed by A.I.D,

under the Project shall, except as A.I.D. may otherwise agree in writing,
be financed only on flag vessels of the United States or the Cooperating
Country."” -

LI
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2. The authorization cited above remains in force excep}’ as hereby amen@.

Ay, J A lden

/Goler T. Butcher
Assistant Administrator

Date :_D,-, 3 /1/('5'/__ for Africa
s/




» JUN 111980
ACTION MEMORANDUM TO THE ASSISTANT ADMINISTRATOR FOR AFRICA

q WHL’ l"v'v:av)
FPOM: AFR/DR,-Johti W, Koehring

SUBJECT: Cape Verde: Sal Desalination and Power (655-0005)

Problem: To determine whether A.I.D. should go forward with the Sal Desalination
and Water Project in light of greatly increased estimated costs since the PP was
approved.

Discussion: This project was approved on March 24, 1978 for LOP funding of
$6,290,000. Under a contract with the Burns and Roe Industrial Services Corp-
oration (BRISC), AID/afr-c-153i, in the amount of $1,574,000, design of the plant
is divided into four phases. These are: (1) Conceptual design; (2) design
development; (3) preparation of constructior documents; and (4) consultant assis-
tance to the GOCV during the construction phase. The first phase of the design
contract has been completed; however, initial cost estimates for construction
were established at $13,554,000 as compared with approximatelv $4.7 million
remaining in the project budget for this purpose.

In the months following BRISC's submission to A.I.D. of the conceptual design
documents (November 30, 1979), the firm has reduced estimated costs and the
project's scope of work, with the close collaboration of AFR/DR/ENGR and the
GOCV, progressively as follows:

l. November 1979: For the full project as described in the PP, i.e.,
a water and power plant serving the entire island, including the
distribution network to the five major communities as well as sani-
tation facilities, totalling about 8,000 people, BRISC projected
overall costs of $15,128,000. (This figure comprises $1,574,000
for the BRISC contract and the estimate of $13,554,000 for construct-
ing the full project.) This exceeds available AID funds by $8,838,000.

2, December 1979: As a result of GOCV project manager Martinho Ramos'

- visit to BRISC and AID/Washington, BRISC undertook to estimate a

" reduced project. Mr. Ramos agreed to the elimination OT reduction
of the following items: Dimensions of water pipes, storage tanks,
generators, line pole spacing, plant lighting, cables, the plant
building and worker's homes. These changes resulted in total
project costs amounting to $12,802,000, or $6,512,000 over AID's
LOP funding.

3. January 1980: BRISC again re-estimated the project scope, intending
to achieve further reductions in cost. This time, it eliminated:

-- Services to the two communities farthest from the plant,
Pedra Lume and Santa Maria;

~- all workers' housing (with the GOCV picking'up the costs
of rehabilitating existing facilities);
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== the administration building;

-- utilities to sparsely populated areas around the three
© remaining communities being serviced (Espargos, Preguica,
and Palmeira);

-- the Palmeira head tank; and

. == ganitation facilities.

It also achieved economies by scaling down the training program.
At the GOCV's request, the administration building and sanitation
were not eliminated. This brought the costs down to $7,910,800.
This is $1,620,000 over the AID obligation, but the GOCV is
expected to pick up between one-quarter and one-half that amount
in local costs. Moreover, the terms of the Grant Agreement
require the GOCV to contribute not less than $2,498,000, includ-
ing costs on an "in-kind" basis.

February 1980: AFR/DR officials visited Cape Verde to discuss
ways of solving the dilemma of implementing a project whose
requirements exceed available financing. The GOCV accepted AID's
position that AID could not put additional funds into the project.
While AID regards the reduced project as a limited activity beyond
which it would not provide further funding, the GOCV sees it as a
first phase of the entire project, the second phase of which the
GOCV would seek to finance from other sources. On the basis of
the reduced project which BRISC had costed out as described in
sub-paragraph 3 above. ($7,910,800), AID had asked BRISC to do a

.financial analysis. The PP, prepared three years ago, had calcu-

lated an Internal Rate of Return (IRR) of slightly over 10%.

This was based on optimistic assumptions regarding the development
of commercial industries and tourism, developments which have not
evolved since the study was conducted. Moreover, it did not anti-
cipate high rates of inflation and the increase in POL costs which-:
were to occur. For the reduced project at costs estimated in
sub-paragraph 3 above ($7,910,800), BRISC re~calculated the IRR

at 7%. This was based on annual inflation rates of about 10%,
however, and did not assume an increase in POL costs over the
20-year life of the plant or depreciation in plant and equipment.

April 1980: BRISC was requested by AID to update capital costs in
line with current economic realities. Prices cited above are six
months old based on a 10% annual inflation rate and on the assump-

‘tion that construction would get underway at the time the estimates

were made. BRISC provided new estimates of the same reduced project

.described in paragraph 3 -at $8,943,000. Of this amount, cost of

sewage installation would be $1,372,100, leaving other capital costs
totalling $7,571,100. These figures are based on March 1980 costs
and include a 107 contingency factor and a 12.8% inflation rate.
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They assume a construction contract would be awarded in becember
1980. All of BRISC's costings assume elimination of the GOCV's
present annual subsidy of $234,000.

At AID's request, BRISC again re-calculated the financial analysis, assuming a
257 increase in POL costs over the life of the plant, an annual inflation rate
of 12.8% and a contingency factor of 10% on equipment prices. This time the
IRR was estimated at 3.6%. Using the estimated investment and revenue figures
provided by BRISC's updated financlal analysis, we have done computer runs on
eight different cases, varying the following factors: Increase in POL costs -
25% and 35% over the life of the plant; investment costs with and without sani-
tation; and recurrent costs with and without a subsidy. The 'best" case,
investment costs minus the sanitation, with the GOCV subsidy and at 257 POL
escalation, yields an IRR of 6.5%. The "worst" case, investment including the
sanitation but without the GOCV subsidy and agsuming a 35% increase in POL costs,
yields a negative IRR of -1.5%. Tables sunwing the calculations for the eight
cases are attached to this memorandum: - -

Although these IRR rates are low, it must be pointed out that desalination is
the only cost-effective way in which potable water can be provided to the Sal
Island population. Examination of alternatives investigated is presented in
attachment (2) to this memorandum. At present, potable water is provided only
to two areas of the island: Sal Airport, near the communities of Preguica and
Espargos; and the community of Santa Maria at the southern tip of the island.
The small desalination facility at Santa Maria is old and costly to run. The
new, proposed plant would be located at Palmeira on the western side of the
island. Enough water would be produced to satisfy all the communities, although
at the reduced scope,water would have to be trucked to the farther communities
(from the plant) of Pedra Lume and Santa Maria.

The facts of marginal economic returns and the extremely fragile state of the
Island's economy were taken into account in the PP and in the approval process
two years ago. What has changed is the cost of building and operating the
plant. The cost of achieving the objectives set forth in the PP has risen
dramatically. Based on our analysis, we see the following possible alternatives:

-- Alternative A: Fund the entire project as described in the PP.

BRISC's original estimate of more than $15 million could be excessive
or low, depending on the assumptions it makes and the willingness of
U.S. general contracting firms to provide construction services. This
is considered to be a relatively small project located in a difficult
country in which to mobilize and work. Thus, there could be only
limited competition for the construction services. This would mean
that BRISC's assumptions on the need for a high proportion of expatriate
staff, support personnel and logistics support are valid. Moreover,
the $15,128 million figure is at November 1979 prices with only a 10%
inflation factor. Our engineers accept the basic assumptions and
methodology of BRISC's most recent estimates. Only when firms submit
their bids can we know precisely what this project will cost. This
means that the entire project would cost more than twice what was
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projected in the Project Paper two years ago. The number of beneficiaries
remains the same while POL costs have risen much higher than were projected
in the financial scction of the PP,

Advantages:

1.

The entire country would benefit because provision of these services
enhances the possibility of expanding small industries such as fish-
eries, food processing and tourism. There is the possibility for an
increase in employment, not only for the present Sal Island inhabitants,
but for the Cape Verdeans presently living on other islands in the
archipelago. Further, the health and nutrition status of the entire
population on Sal would improve by access to potable water and sani-~
tation facilities.

Unsubsidized costs of potable water would be somewhat less than the
subsidized rates currently charged by the GOCV. BRISC has estimated
costs to the consumer of $2.25 per cubic meter; currently Sal Islanders
pay $2.52 for desalted water and $2.36 for brackish water trucked to
the towns. Cost of producing the desalted water to the GOCV is
presently $7.87, and is, thus, subsidized in the amount of $5.35.

While power cuocs will rise slightly, from a present range of $0.142
to $0.188 per kilowatt hour (1977 figures) to an estimated $0.212
KWH when the plant becomes operational, power will be available to a
much larger proportion of the island's population.

Disadvantages:

.1

To maintain an even marginally favorable IRR, say 7%, average cost of
water and power to the consumer would have to rise over the 20-year
life of the plant or be subsidized.

AID would have to seek at least another $9 million in grant funds
from Congress for this project. Our request to put more than $15
million into a small island at a cost of nearly $2,000 per capita
could be subjected to intensive scrutiny.

AID's $15 million grant would be in support of an economy which
depends aimost entirely on the existence of Sal International Air-
port, strategically located as a re-fueling stop for aircraft on
routes linking Europe to South America and southern Africa. At
least 600 of the island's population, a sizeable percentage of the
employable residents, work at the Airport. The airport presently
supports alrlines of the following countries: South Africa, Soviet
Union, Portugal, Cuba, Madagascar, Angola and Brazil.

(The island is not suited to rural development. The soils support
little agriculture. This, plus an inadequate water supply, requires
that most of the food requirements be imported from other islands

or from outside the country.)
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Alternative B: Fund a project of reduced scope, the cost of which is closer
to existing AID funding.

This arrangement was discussed with the GOCV in February and it agreed to
its terms, subject to AID/W approval and re-consideration of the economies
of the project in view of the increased costs.

Advantages: The lower or about equal costs of water and power, described
in advantages #2 and #3 under Alternativz A above, are also applicable to
this alternative. Other advantages are:

1. We could maintain our commitment to the GOCV as expressed in the

Grant Agreement. This would serve to maintain relations with the

~ government. Moreover, the Grant Agreement commits the GOCV to a
counterpart contribution of the equivalent of $2.498 million.
This was based, in the PP, largely on estimated values of local
labor and land for the plant and the distribution network. Since
the reduced scope of the project eliminates the lines to the two
fartl.2st communities on the Island, much of the land value esti-
mated in the PP is also reduced. Thus, the amount of local costs
is now estimated by the contractor at $413,300. We could explore
with the GOCV the possibility of using the difference between
identified local costs and the GOCV commitment of nearly $2.5
million to help fund foreign exchange costs of construction and
equipment. (It should be noted, however, that Cape Verde's
foreign exchange holdings are so low as to seriously restrict

its flexibility.). This might eliminate the necessity for AID

to seek additional funds from Congress for this project.

2. We would assure the direct provision of water and power to 6-7,000
of the Island's 8,000 total population, with indirect provision to
the remaining. This would also encourage the development of small
industries in the same way as the entire project would.

3. If the GOCV decided to build the other components of the project
as originally envisaged in the PP, it would be prompted to seek
financing from another donor, thus lending a multi-donor character
to this project. We could, in fact, associate our disbursement
for the construction phase to a GOCV agreement with other doners
to fund the "second phase." (Both the Swedish International
Development Authority and the EEC have expressed juterest.)

Disadvantages:

1. - The costs of financing the reduced project would require AID to
seek further funds: ‘

AID Obligation: $6,290,000
BRISC Contract: 1,574,000

Remaining for construction:$4,716,000

Estimate of reduced project,

without sewerage: 87,571,000
Available AID funds for de-

sign and construction 6,290,000
GOCV Contribution 413,000

Shortfall " .868,000 /D
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0f the $2,498,000 in the Grant Agreement identified as the GOCV
in-kind contribution, over one million dollars is for the value
of land, rights of way and existing capital assets to be incor-
porated into the network. About $500,000 is for local labor and
the rest is for local costs. 1In its conceptual design, BRISC
has identified $413,300 in realistically identifiable local
cos:s which the GOCV could pick up. This excludes land value and
labor. It appears, then, that AID would have to seek additional
Sruhel funds of almost $ 900,000 to fund the reduced project,
or AID could insist that the GOCV seek other sources of funding
(other donor(s)) or contribute scarce foreign exchange to this
project.

2. As a result of BRISC's financial analysis, we know that the eco-
nomic returns, even to the "reduced" project, are marginal.

3. Elimination of the Santa Maria community, at the southern end of
the Island, from the project would result in the loss of signi-
ficant opportunities for the Island's economic development. This
is because the town contains the Island's only fishing pier and
canning facility, as well as salt flats and the Island's best
beaches. This area offers the highest potential for industrial
and tourist ucvelopment.

4. 1If other donor contributions to a larger project did not materia-
lize, AID would likely be asked to fund what the GOCV perceives
as Phase II.

Alternative C: Abandon the project.

The latest costings provided at our request by BRISC, along with a revised
financial analysis, heighten our concern that the project, even in its
reduced form, is not economically feasible. If we are not prepared to
accept the disadvantages outlined under either of the first two alternatives,
we would then need to consider this as a third option. In an April 28
memorandum to the Director, AFR/SFWA, CDO/Bissau indicates that he and
Ambassador Marks would agree on this option if the - unutilized balance,

. about $4.7 million, could be reprogrammed. In view of the legal
restrictions against such reprogramming, the Bureau would have to seek

new funds from current year availabilities.

Advantages:

1. At the new revised capital cost of a project of reduced scope,
$8,943,200 (or $7,571,100 without sanitation facilities), and
assuming POL cost increases of 257 over the 20-year estimated
plant life, we find that consumer rates for electricity and water
must be considered high when one considers the low-income level
of the population. Cost of water would be $2,25 per cubic meter
(which the Dept. of the Interior's Office of Saline Water con~
siders a reasonable price), compared to $.21 for municipalities
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in the continental U.S. (though, to be fair, it should be noted that

desalted water in Florida costs $1.60 and in the Virgin Islands coste

$4.40 per cubic meter). Power would cost an estimated $.213 kilowatt
hour; the average cost in the U.S. is $.07.

Consumer amortization costs for water and power hook-ups would be
$13.13 and $16.90 respectively per month, over a five year period,
in a country where average household income is about $200 per month.

The low Internal Rates of Return for the eight cases have been cal-
culated without taking into account the cost of plant depreciation.
The figures presage that, if current economic conditions continue,
the GOCV may have to raise water and power costs or subsidize these
costs, or a part thereof, to the extent that the project may not be
affordable to the Cape Verdeans.

If the project contemplated a larger plant serving more beneficiaries
the economic returns would increase. This project contemplates a
highly technological approach which generally has made economic sense
only when either: (a) Cheap power is available (Kuwait); or (b) a
considerable number of beneficiaries are served.

The situation 1s aggravated by the pace of both inflation and the
high cost of money in the U.S. While BRISC used the current 12.8%
inflation figure announced by the Administration, the first quarter
1980 rate has been closer to 18%. The high cost of money cammot
help but make major U.S. bidders more costly in their bids as they
must assume they will borrow the money to support the manufacture
of the items which they agree to provide at a fixed cost sometime
in the future.

Disadvantages:

1.

We abandon our commitment to provide one of Cape Verde's poorest
islands with water and power, which has possibilities for improving
the economic potential of the island and the country. There is no
other practical or economical means of providing potable water to
the Sal Island population (see attached investigation of possible
alternatives).

The current obligation, $6.29 million, represents a significant
amount for a poor country such as Cape Verde. This cannot be
reprogrammed since it is from FY 1978 functional accounts. Thus,
we would not be able to allocate these funds to activity(ies) of
possible greater benefit elsewhere in the country.

We risk damaging our relations with a country whose geographic
location the State Department considers strategic.

o



Conclusions:

Based on our analysis, the project is expected to result in unsubsidized prices
which are lower, for water, than Cape Verdeans are now paying, despite a GOCV
subsidy, and are only slightly higher for power. No other practical or economfcal
way exists to provide potable water to the island, which will continue to be an
important source of foreign exchange and employment to the Republic of Cape Verde
due to the international airport.

Provision of water and power is a pre-requisite to any improvement in the basic
conditions which permit economic development. Moreover, the U.S. Government,
through the Grant Agreement, has committed itself to assisting the GOCV provide
water and power to the island.

In view of the high costs at which this project is now estimated, the GOCV under-
stands AID's inability to assure financing the entire project as envisaged in

the PP, The GOCV has indicated that it 1s exploring other sources of financing
the rest of the project. (Both SIDA and EEC have privately expressed to AID
officials an interest in considering participation in this project).

On June 2, this memorandum was reviewed in draft with Mr. North. After a lengthy
discussion of the issues identified herein, it was agreed to recommend a modified
version of option B to be outlined in a letter from you to the appropriate GOCV
official.

Recommendation: That you sign the attached letter to the GOCV Minister of Economic
Co-ordination to inform him that: '

i. AID is instructing BRISC to proceed to the design phase of the contract
for the whole of the project and, subject to review of the design
and subject to the review of that part of the design related to the
reduced project ($7,571,100), will be preparad to imstruct BRISC to
prepare bidding documents for the reduced project.

At /

2, In view of BRISC's re-costing, at AID's reaﬂéet, of the component com—
prising the reduced project as agreed upog~with the GOCV in February 1980,
excluding sanitation facilities, at present AID foresees a funding short-
fall of almost $900,000. This figure is derived by adding AID's obligation
for the project, $6,290,000, to the $413,300 identified by BRISC as a
reasonable GOCV counterpart and in-kind contribution, for a new total of
some $6,703,300 (as available against an estimated project requirement

- for $7,571,100).

3. Subject to the availability of funds, AID will provide from the FY 1981
budget up to $900,000 to meet the estimated total cost shortfall for
construction of the project of reduced scope identified under Alter-

native B.
APPROVED 7/&)%4«/&2/“ P

DISAPPROVED

DATE é///é// K0
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Attachments:
A, Ltr from AA/AFR to Minister of Economic
Co-operation, Government of Cape Verde
B. Analysis of Alternative Sources of Potable
Water for Sal Island, Cape Verde
C. Internal Rate of Return Calculations -
Eight Cases

Clearances:

AFR/DR:NCohen /)~
AFR/SFWA:JKelly (draft)
AFR/DR/ENGR:FZobrist__(draft)
AFR/SFWA:MMeares (draft)
AFR/DR/SFWAP:JRMcCabe (draft)
GC/AFR:NFrame _ (draft)
DAA/AFR:WHNorth"
A¥x/DR/ENGR:MGould (draft)

'&3{/ :
Drafted by:AFR/DR/SFWAP:GSloc? {fn:6/11/80
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uNITED ST{S INTERNATIONAL DEVELOPMENT C ERATION AGENCY,

AGENCY FOR INTERNATIONAL DEVELOPMENT
"WASHINGTON, D.C. 20523

16 JUN 1980

His Excellency Osvaldo-Lopes da Silva
Minister of Economic Co~-ordination -
Government of Cape Verde ERTRREER LR S
Praia, Cape Verde

Dear Mr. Minister:

As you know, we have been concerned over the rising costs estimated to carry
out the Sal Island Desalination and Power Project, which have more than double
since we signed the Grant Agreement two years ago. As members of my staff in-
dicated to you during their visit to Cape Verde in February, A.I.D. is unable
to secure funds for the entire project.

At the same time, I understand that agreement was reached between our staffs
to reduce the scope of the project to stay within available funding. Since
that time, however, we have asked the design contractor, Burns and Roe Indus-
trial Services Corporation (BRISC), to re-es:imate costs of doing the reduced
project in light of rising costs world-wide and probable inflation between the
present time and the anticipated construction period. The result of this
aralyels is 2 new project costing of £7,571,100 (minus the sanitation facili-
ties but including all other elements agreed to between members of our staffs
in February). BRISC estimates the value of identifiable local costs which
your government can cover at $413,300. This leaves a difference of $867,800.

A.I.D. Obligation $6,290,000
Plus GOCV local costs 413,300

' 6,703,300

* . New reduced project cost : 7,571,100
‘A.I,D. and GOCV contribution 6,703,300
Needed to complete reduced project $ 867,800

We are prepared to attempt to provide these funds from our FY 1981 budget,
subject to the availability of funds; i1f we are successful in this endeavor,
we will amend the Grant Agreement at that time. In the meantime, we are
instructing BRISC to proceed with the detailed design of the entire project.

I look forward to meeting you and discussing these matters with you during my
visit to Cape Verde later this month.

Sincerely yours,

%@.@ TS ey
Goler T. Butcher

Assistant Administrator
Bureau for Africa

S



Attachment {_
AnalySis"gf;Alternati?éﬁSoﬁfé?S?Of’?otab;é?Waﬁéthbt;SélfISlﬁnd;”Cépe;vérde

The fallowiﬁg altérnati&éus&gféesfﬂaﬁé;bééh éoﬁ§iHéfé&§

a) Surface water

b) Ground water

c¢). Rainfall catchments
d) Barging

e) Solar stills

£)  Desalination

The first three alternatives depend on precipitation. Available field meteorological
data for Island of Santiago indicate that rainfall is sparse and highly variable.
Rainfall nominally occurs during August and September and averages only 8-10 inches
per year. The Project Paper states:

"Sal has had virtually no rainfall for the past seven to nine years. . Because
of this; the groundwater resources are nearly depleted and wells usually are
15 to 17 meters deep. Much "water mining" has taken place in the past years,
and by now saltwater intru§:ion has reached a point where groundwater has a
salt content between 2,000 to 5,000 parts per million (PPM), which is about
10 times the internationally acceptable 200 to 500 ppm for potable water."

In fact, the WHO standard is 1500 ppm as the maximum permissible salt level. Regard-~
less, the groundwater salt content is in excess of the limit and available in limited
quantities. Further, no substantial surface sources are available.

Rainfall catchments would be worthy of further analysis if rainfall were consistent.
However, even if a minimum of 4 inches of rainfall were available each year, a
catchment basin covering a minimum of 4 square Kilometers would be required. Also
required would be means to store 60 to 70 million gallons of water. This would
require an enclosed structure in view of the effects of evaporation on exposed
water surfaces.

~
Solar stxlls have not yet been developed to the scale required at Sal Island
(750 m /day of potable water).

Barging would require water being transported from the West African mainland. The
water resources of the other islands of Cape Verde are also' inadequate. Based on an
estimated unit trgnsportation cost of 2.1¢/ton-mile the unit water cost is estimated
to be $15 to 25/m”.

The unit cost of seawater desalination is estimated to be $2. 25/m « (1977 costs).
Even if this cost has doubled since 1977, it still is attractive in comparison to
barging.

The conclusion based on the cursory analysis is that desalination is the most econ-
omical means of providing water to the inhabitants of Sal Island, Cape Verde.
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~Attachment 3 .
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CASE 1 ," INVESTHENT LESS SANITATION. :NET BENEFTTS INCLUDING 25% POL ESCALATION

YEAR INVESTMENT  RETRN. . FACTOR' INVESTHENT  RETURN .
1 571,100 . 0.0. - 1,000 571.10 0.0
2 500,00 . 0.0 0.9390 3285.39 0.0.
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17 0.0 182,30 . 0.3651 0.0 285,62
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20 0.0 me.q0 002 . 0. 2734,

.21 0.0 713, 02838 ) 219,52
2 0.0 769.80  0,2685 0.0 205,03

2B . 0.0 378.90  0.2502 0.0 - - 9481

TOTAL 6943, 29 7086.45

- RETURN ON INVESTMENT PERCENTAGE IS 6.50

REPLY “YES/ TO CONTINUE, ‘N0’ TO END.
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CASE 2, -
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CASE '3, INVEST. WITHOUT SANITATION, NET'BENES. WITH 35% POL ESCALATION

S T s e T e ADJUSTED - -ADJUSTE
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CASE 4; INVESTMENT WITH SANITATION, NET EENES WITH 35% POL ESCALATION
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NET BENEFITS WITH 35% POL ESCALATION
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CASE 5, IWESTIENT HITH SANITATIO, WITHAT SUESIDY, YET BENEFITS WITH 353 TOL ESCATATION
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16 JUN 1980

MEMORANDUM

TO:  Mrs. Goler T. Butchqr, AA/AFR
T Ny

FROM: AFR/DR, Jo —Koehring

SUBJECT: Cape Verde - Sal Desalination ana rower {(0J3-Uuud); supplemental:
Information to Action Memorandum ' ‘

Since preparation of the attached Action Memorandum, we have received
cables from Cape Verde indicating GOCV's commitment to proceeding with
the project and communicating the substance of a GOCV letter in which the
GOCV commits itself to seeking the additional funds required to build the
entire project. Copies of these cables are attached hereto.

This Action Memorandum recommends that, in light of greatly increased costs
to construct the desalination and power plant, AID is prepared to allow

the design contractor to proceed to final engineering design of the entire
project, At the same time, it is recognized that even doing the
reduced project will cost about $ 900,000 more than available AID funds. In
a meeting with Mr. North and Mr. Kelly (SFWA), we have agreed, subject to
the availability of FY 1981 funds, to add up to $ 900,000 to the present
Grant Agreement.,

Subject to AID's review of the design of the whole project, and subject to
the review of that part of the design related to the reduced project, we
would authorize the contractor to proceed with step three of the contract,
i.e., to prepare the bid documents for the reduced project (that which

AID would be funding). We anticipate at that point the GOCV will ask AID
assistance in the preparation of the bid documents for the second phase

as well, i.e., that which will be financed through other donor funds. Should
we receive such a request, we would ask the contractor to comply, as
provision for this service is presently incorporated in the BRISC contract.

Finally, your approval of the recommended course of action permitting the
contractor to proceed to final design demonstrates AID's endorsement of the
Reverse Osmosis technology which the contractor proposed and the GOCV
accepted. This choice has been contested by a law firm representing Israeli
desalination interests since Israeli desalination technology does not embrace
the R.0. method.

Clearances:

AFR/SFWA:JKelly (draft)
AFR/DR/SFWAP: JRMcCabe (draft)
GC/AFR:EDragon (phone)

Drafted by:AFR/DR/SFWAP:GSl6cum:fn:6/13/80
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' Foreword

This Project Paper is based on a research study conducted on Sal Island,
‘Republic of Cape Verde, by a technical team under contract to the Agency for

International Development (AID) Field research was initiated on. March 2,

-_1977, by a six-person team under the leadership of Richard Ray Solem, Design

Officer, U S. Agency for International Development.v '

The team, guided by Mr. Solem, remained'on site’for a two-week‘period.
Upon returning to the U S.A., the team assisted the team leader in preparing
this final report and in developing conclusions and recommendations. , ‘V"

The sections that follow in this document present the findings and

engineering solutions for the desired water/power system for sal Island, as

‘Wellfasythe economic viability of the recommended solution.

‘h’}ﬁ)‘
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AUTHORIZATTON MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR FOR:AFRICA
FROM - :* “AFR/DR," John Withers »‘N’ ‘

SUBJECT. Cape Verde - Desalination and Power (Sal), 655—0005

I. Problem

Your authorization 1is required for a grant financed project in an amount
not to exceed $6,290,000 from the SD appropriation ($5,765,000) and the
PH appropriation ($525,000) for the Republic of Cape Verde for the Desa-
lination and Power (Sal) Project, 655-0005.

II. Discussion:

A. Description of the project: The principal purposes of the project are

to provide a basis for continued economic growth of Cape Verde and sub-
stantially improve the standard of living and quality of life for the
population of Sal Island by providing minimally adequate supplies of water
and electric power throughout the island. The major features of the project
include a centralized water and power production facility, transmission lines,
distribution networks and a waste water removal system, in addition to tech-
nical assistance and staff training components.

AID strategy in Cape Verde, while not formalized, can be viewed as two tiered
and aimed primarily at correcting chronic serious deficits in the nation's
trade balance, while at the same time addressing the needs of the "poor
majority". The first tier of over-all AID strategy is to assist the GOCV

in attaining near self-sufficiency in agricultural production, thus sub-
stantially reducing food imports. The second strategy level is to assist the
GOCV 1in developing basic infrastructure necessary for establishment of
industry and commerce capable of generating foreign exchange, thus resulting
in large increases 1in exports. The project addresses this second level of
AID strategy.

Direct beneficiaries of the project are the 8,000 residents on Sal Island,

who for the first time will be provided minimally adequate supplies of water

and electric power. Substantial indirect benefits from the project are expected
to accrue to the over-all population of Cape Verde (300,000) and include the
following:

- Present government subsidy of water production on Sal Island will be
eliminated and free $234,000 annually for other GOCV programs;

- The water and power project is estimated to earn cumulative profits of
$7.5 million over the plant's useful life. Under a special covenant, profits
earned during years 1 to 10 will be earmarked for GOCV sponsored development
activities throughout Cape Verde; and

EY,
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- Additional foreign exchange to be generated by principal industrial
and commercial users of water and power from the project is estimated at
$4.0 million annually. These earnings are to be used by the govermment
to finance the import of food, construction materials and equipment.

B. Financial summary: AID grant funding for the project is $6,290,000,
all to be obligated in the first year, to allow early initiation of
procurement of equipment with long lead times. The table below summarizes
funding by inputs.

Commodities $4,652,000
Technical Assistance 768,000
Participants v 160,000
Other , } 710,000
 Total o Ee $6,290,000

The COCV<contribution to the project covers all local costs of $2,498;600.
C. Socio-economic, technical and envirommental description:

The project was subjected to social and economic analyses and found to

be sound in both areas. Direct project beneficiaries will receive
approximately five times the amount of pure water as presently consumed

at the same approximate price as presently charged. Additionally, power
will also be made available at rates lower than presently charged. Avail-
ability of water and power is expected to lead to improved health conditions
and an over-all improvement in the quality of life. The economic rate of
return, using conservative assumptions, is slightly under 107%.

The project is technically sound and contains an extensive staff training
component to allow proper administration, operation and maintenance of the
facility.

The environmental action recommendation is to approve a negative determi-
nation. :

D. Conditions, waivers and implementing agencies:

The one non-standard condition precedent will require the GOCV to establish
a semi~autonomous entity to manage and operate the water and power system.
This condition is necessary in order to obtain synergistic effects of
combined water and power and administrative flexibility in a joint,:self-
supporting enterprise one step removed from central government control.
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Two non-standard covenants will require the GOCV to (1) earmark surplus
revenues from the water and power operation (which by law are returned

to the GOCV Treasury) for allocation to development expenditures, and (2)
guarantee the present level of water and power consumption by Sal Island
government users, Thz first covenant is to ensure that indirect project
benefits are available to the over-all population of Cape Verde, while

the second covenant 1s merely a precaution taken to ensure minimal water
and power demand as the government and its agencies are the principal users
of power and water on Sal Island.

No waivers are envisioned for this project.

Major implementing agencies include the Cape Verde Ministry of Economic
Coordination and the planned semi-autonomous water and power authority with
assistance from the AIDCDO in country.

E. Committee action and Congressional Appritement:?

At the ECPR chaired by you on February 22, 1978,the Project Paper was
reviewed and recommended for approval.

Because the FY 1978 Congressional Presentation indicated an obligation of
$4,700,000 and on a mixed loan/grant basis, an Advice of Program Change
is required. This Congressional Notification is currently in process.

F. Project Otlicers:

Field - CDO/Jim Maher
AFR/DR - R, Ray Solem

I.Recommendation Section

"Recommendation: That you sign the attached PAF II and thereby authorize

the proposed project." /62ﬁ7?€;-

APPROVED

Clearances:
AFR/DR:JKelly

AFR/DR/CAW : Tﬁompson Mr 2(27 ,
AFR/SFWA:HFarnham DISAPPROVED

AFR/SFWA:ADiazQm) 2L\t
GC/AFR:EDragon /D "s_’f/7f ?ﬂEg q’/7 V
AFR/DP:CWard_cd 3/3/1%
D&Y ARR -WiRFeTEh -qi\( ‘\\5 \4,\
NG 2

Drafted by:AFR/DR/CAWARAP:Rnglem:2/27/78
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PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS |

.:,COUNTRY(‘ :,xcapeVVérae

VPROJECT :  Desalinatlon and Power (SAL){

PROJECT T NUMBER: 655-0005

Pursuant to Part I, Chapter 1, Sections 104 and 106 of the Foreign
Assistance Act of 1961, as amended, I hereby authorize a Grant to
the Republic of Cape Verde, the "Cooperating Country", of not to
exceed six million, two hundred ninety thousand United States
Dollars ($6,290,000) to assist in financing certain foreign exchange
costs of goods and services required for the project as described in
the following paragraph. The entire amount of the A.I.D. financing
herein authorized for the Project will be obligated when the Project
Agreement is executed.

The project consists of providing technical assistance, commodities
and services required for carrying out the purchase and installation
of a water desalination/power generating plant; water and power
delivery systems to all five communities on Sal Island; water and
power distribution systems to 1,300 households plus business and
government consumers, and the purchase and installation of a sewage
water collection system (hereinafter referred to as the"Project").

Of the total amount authorized for the Project ($6,290,000), the
amount of $525,000 will be allocated from funds available pursuant
to FAA Section 104 and the amount of $5,765,000 will be allocated
from funds available pursuant to FAA Section 106.

I hereby authorize the initiation of negotiation and execution of
the project Grant Agreement by the officer to whom such authority
has been delegated in accordance with A.I.D. regulations and Delega-
tion of Authority subject to the following essential terms, covenants
and major conditions, together with such other terms and conditions
as A.I.D. may deem appropriate:

A. Source and Origin of Goods and Services:

Goods and services financed by A.I.D. under the progect shall
have their source and orlgln in countrles 11sted in A.I.D. code
941 except as A.I.D. may otherwise agree in writing.




B.- Conditions and Covenants:

The Project Grant Agreement shall contain a condition and
covenants in substance as follows~

1. Condition Precedent to First Disbursement

Evidence acceptable to A.I.D. that a semi autonomous
public enterprise has been created to install and ..
operate the desalinated water/power facility on Sal
Island. Such evidence will include by-laws and an
organization chart.

.2, Covenants

a. An agreement by the Cooperating Country to
earmark surplus revenues generated from the
Project, during the first ten years' of
Project life, for allocation to development
activities financed by the GOCV budget.
Surplus revenues generated from the Project
are defined as profits determined in
accordance with generally accepted accounting
principles less appropriate general reserves
and funds for small capital improvements and
benefits for employees working for the public
enterprise.

b. An agreement by the Cooperating Country that
water and electric power consumption by GOCV
facilities within the Sal Island distribution
network will be limited solely to water and
power produced by the Project facility except
in those cases when water and power from the
Project facility are not available.

%4 MAR 1978 _~
Date___ Tuttn /. Aty
" ’ Goler T. Butcher 1/
ssistant Administratfior
Bureau for Africa

o
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'B.'. ‘Recommendations (Rounded to next 000)

:AID Grant $6 290
"GOCV contribution 2,498

Total , se. 788

Of this_total, AID 1s participatihg with T2% and the GOCV with 28%

The AID grant will finance all foreign excnange costs associated with both
The water/power plant and distribution network ($5 765, 000) and sewage system
($525 000) The GOCV contribution includes all local costs for labor and
materials ($l 428 000), land for plant and 1rr1gation sites and right of- way

($438 000) and existing capital assests to be 1ncorporated into the power

distribution network ($632 000).

C. Description of Progect

It is the ultimate goal of this proyect to extablish a basis for continu-
1ng economic growth on Sal Island 1n the Republic of Cape Verde. The project
also will improve substantially the existing standards of liv1ng, public;health
and, in general, the quality of life. o - |
This project proposes to atain the above goals by 1ncrea51ng the availability
of potable water and electric energy to the population. The proJect analy51s
demonstrates that it is technically, financially, socially, and economically
feasible to produce both potable‘water and electric power and to‘distribute
these two products to virtually every household on the island, as well as to
support an appropriate sewage removal system. - }

| An immediate accomplishment resulting from this project will be to in-
~rease the level of per capita water consumption from 2 5% of the average in
ieveloped countries (10 liters per day vs, 400 liters per day) to l2 5% of the
1verage (50 liters per day) while- also greatly 1mprov1ng the quality of the

>otable water and related sanitation and public health At,the same time,



{ithe existing households will have a higher access to electric energy for ,'A'
ihousehold use from a present 20% to a propsed 99%. It is anticipated that as
: a‘result of these changes there Wlll be a marked reduction in the incidence
.of water and food-related diseases.;;Q

e These marked improvements in: standards of liVing, public health, and
["quality of life are attainable at 11ttle or no cost to the uniformly poor
pyhousehold consumers because ofi (1) substantial improvements in the_water/

) . - \ A ) } ! -
'power production technology proposed over .that which is presently,inStalled,
and (2) proposed pricing policy which discriminates in favor of the household
consumer. with the production technology and pricing policy proposed herein,
"it w1ll be pOSSlble to provide the household consumer of Sal Island with over
}‘Efive times as much water as is presently consumed for the same household bud-
vget. Meanwhile, the price charged to government, commercial, and industrial
consumers (those discriminated against) still will be less than the high
price charged today.

Power pricing policy will not make the same distinction (domestic consumer
vs. government, commercial and industrial consumer), offering instead a uni-
form price for electricity just below the most favorable rate enjoyed under
the present installed system. The net effect of such power pricing policy
.will be an average reduction of lB% in the price of power (from $0.142/KWH to
350;188/KWH paidytoday to the proposed $O.135/KWH). At the same time that such
f_{water and power price reductions are enacted, the cost of producing water and
power will be reduced by an even larger amount, thus enabling water and power
bproduction‘to go on a nonsubsidized basis for the first time.

| Two important benefits are expected to result from the successful
fimplementation of this proposed pro:ect

'a. Improved public health (less water and food storage-related disease),

N



b,

given home access to pure water ‘and refrigeration.

~ Increased growth in the industrial sector, given an assured

expandable supply of pure water and electric energy at costs below

present levels, necessitating no capital investment by the consumer.

'Specific outputs anticipated from this project are highlighted below.

fdugch combined desalination/power facility capable of producing up to ;’

‘KWH per day presently available)

[750 m /day of potable water (compared to 120 m /day at present) and

'41 OOO KWH per day of electricity for export (compared to about 5, 50

A complete water delivery network to carry the plant output from

plant site to header tanks in each of the five communities on Sal 1Is

A water distribution system within each of the five communities to

»deliver water to up to 1, 300 households,

a simple but appropriate sewage removal system for each of the five

communities on Sal Island and treatment plants to serve the three la;
communities (Espargos, Prequica, and Sta. Maria).

A power delivery network to provide energy to thevtransformers,
situated in each of the five communities. | |

A power distribution system for each of the five communities to
provide electric energy to up to 1, 000 additional households (about :

are already receiving electricity).

Financing for this project will be shared by the Agency for International

Development (AID) and the Government of Cape Verde (GOCV). The proposed AID
grant of $6,290,000 shall include $5, 765,000 to cover all the foreign exchange
costs required to provide the water/power production, delivery, and distribu~
tion system and $525,000 for the appropriate sewage removal system, The

GOCV share will cover all local costs, including labor and materials



($l 428 OOO), land for the plant and irrigation sites and right of way for'
‘the water/power distribution network ($438 000) and existing capital assets
to be incorporated into the power distribution network ($632 000) The pro-
‘ject will be 1mplemented by ‘the GOCV Vla contract w1th (l) a U S. consulting
“engineering firm which Will proVide the project deSLgn and superVision and |
(2) 'a U.S. contracting firm for actual project implementation, provision of
commodities, and all training programs related to both operations and main-
tenance. | | |

The project»implementation period shall be no more than four yearsrfrom
the date‘of project agreement. The bulk of the design work will beicarried
out between the third and\sixth month of the project life. The civil
construction should be conducted between completion of design worhkithevsixth
month) and the middle of the third project year (the 30th month)@ Technical
training programs will be offered between the sixth and the‘3§th month of
the project. The‘fourth year of the project‘life is reserved‘for contingen-
cies such as possible additional technical trainingbneeds;

D. Soundness of Project

The project design team has carerully scrutinized the proposed project
for technical, financial, social, and economic soundness and has determined
that it is viable in each case.

. 1. Technical. The technology proposed--diesel engines, driving
electric generators, together with electrically powered vapor compression
desalination units--will provide water and power to be distributed to com-
munities and households throughout the island. The water distribution system
will utilize standard asbestos cement main lines and PVC connecting lines to
 service up to l 1300 households. Standard electric high-tension and distribu-

V‘tion lines Wlll ‘be used for the electric power system.',All of the propoSEd

"9



technologies are well within the grasp and capabilities of the techniCians

ypresently available in the Republic of Cape Verde, and they should be able to

operate and maintain the system once they have been trained. The desalination/

fpower plant, as proposed, offers great advantage over present systems -instal-

v

'led in Sal Island and other parts of the country. The proposed vapor

':compresSion system operates at much lower heat levels than the traditional

steam (multi-stageflash) and requires minimal chemical treatment and control.

Summary information on these two technologies are presented under the heading

‘of Technical AnalySis in Chapter III of this document-'additional details are

presented in Annex 6.

‘ T-2. Financial. The financial analysis for this proposed project was
based on a very conservative plant effiCiency factor of 83%" for the production
of water and a power availability factor of 83% , The demand‘for power and
water was likewise projected in a very conservative manner. The projected
fivefold increase in water consumption will be charged at a range equalling
one fifth present cost, thus having no net effect on household budgets. The
projected increase in power consumption (estimated at between five and ld
times present household consumption) will not be entirely offset by price and
will require some reallocation of household expenditures. However, it was
the concerted opinion of the Gocv Department of Energy representatives on the
pro;ect analysis team that such reallocations are well within the means of
the consumer and will indeed be realized.

The substantially lower costs envisioned'for water and powercproduction
are due to the technology proposed, which technology is far more efficient and
more eaSily maintained than the present poorly operated and maintained desali-
nation and power plants located at several locations around the island To

ensure the minimal demand necessary for project Viability, the GOCV has given



Jassurance that the presentllevelfof'consumption by government users.'(currently,
tne major power consumer is the airport) for both power and water would be
guaranteed. Existing GOCV equipment for power and water production will
either be put on standby, incorporated in the proposed system or shipped to
other islands where there is a continued need for power and water.

Given these very conservative parameters, the total installation’is Viable
and should operate without need for GOCV subsidy under the power and water
policieskenviSioned ; Details and supporting data follow ‘in Chapter III,
Section B (Financial Analysis) and in Annex 7.

| _fgt; Social.' The social analysis examined the social impact of the
project on the direct beneficiaries, i.e., the inhabitants of Sal Island, and
the major indirect pro:ect benefits expected to accure to the overall popula-

tion of Cape Verde.

Impact on Direct Beneficiaries. From the field research conducted and

from the interviews covering a 2% population sample in the project area, a

number of conclusions have been drawn in reference to the projected social
impact of this project.
- a. Limited availability of water makes it difficult for the popula-
| tion to bathe, wash clothing, and in general maintain minimal level of
:Lhygiene.: By making potable water available, significant improvements
"in family hygiene are expected to result.
b; Over 10% of the household time allocated to chores in a 12-hour
| hAperiod is used in getting water from the nearest water point. Piped-in
: water to household will release about 1.2 hours per family day of the
;jtime.assignedito "chores."
<. yLack of electrical energy for. refrigeration limits household

food storage usage in the case of certain perishables,
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difi,Lack of electrical energy for household lighting makes it nearly
impossible for anyone to "better himself" through reading or study sinc

this 1s usually done during off-time from work (i. e., at night)

| Indirect Project Benefits. Several material 1nd1rect benefits of the
project accure to the overall population of Cape Verde.V These 1nclude;--”"
l ”;J/ Annual subsxdy of $234 000 of present water production on Sal Island will’
be eliminated, thereby reducing GOCV budget deficit »V
b, Project is estimated to generate profits of $7 5 million to be available
i for reinvestment in water/power development on other 1slands.
{é;_p Estimated annual foreign exchange earnings of $4 0 million are expected
k ;to be generated from 1ndustry and commerce serv1ced by the water/power
:system.‘
4. ‘Additional employment created by the pro:ect and related industrial/com-
mercial development is estimated at over 200 JObS.k
4. Economic. The economic analysis of this proJect focused on the
followxng factors: (1) 1mpact on household water/power consumers;'(Z) 1mpact
on government, commercial, and 1ndustr1al consumers, (3) 1mpact on GOCV
development plans for Sal'Island; (4) internal rate of return; and (5) 1mpact
on GOCV foreign exchange earnings.‘ A summary statement of conclusions drawn
in each of these cases if offered below

Impact on Household Consumers. This subJect is explored in the Economic

analys1s sect1on (Chapter 111, Section D) in an effort to determine effective
demand for the water and power production increases as projected. In the.case
of water, a nearly fivefold increase in per capita water consumption, from 11
liters per day to 50 liters per day, by the household consumer is seen as .
fea51b1e based on the proposed reduced rate for household water to less than

one f1fth present pr1ces. In the case of power, an increase in electricity

w*fconsumption is proJected in view ) of the fact that 1, 000 new. households w1ll



‘befreceiving electric power for the first time.

Impact on Government, Commercial, and Industrial Consumers. This was

, considered important given the desire of the GOCV to stabilize existing

. government and private sector-owned 1nstallatlons on Sal Island while paving
the way for future growth. Sal Island is both Cape Verde's "window to the
outside world," due to its large 1nternatlonal a1rport, and her "Industrlal
‘heartland," due to the presence of v1rtually all of: Cape’Verde s fledqllnq
/industrlal base thereon.

The largest single revenue—generatingnemployerfin‘CapeoVerde is the ¢
Almlcar Cabral International Alrport on Sal Island w1th 1ts reported(g;;i>
employees. Development of stable power and pure- water supplles is cr;t:cal to
1ts contlnued suztablllty to 1nternat10nal air carrlers.f Likewise, if the air
‘ traffic*isvto grow at Sal International Airport, it is considered critical
that sufflcient first-class hotel accommodations be developed to support a
planeload of 747 passengers in the event of technical difficulties during
refueling. Construction of sﬁchhalldd;nnlt hotel is presently under considera~
tion,-but'here again, availability of a reliable source of water and power is
,seen as critical. The other major industries on Sal Island (a tuna plant and
two Salt’mines) are also dependent upon‘stable supplies of water and power
_for snrvival’ As a result of a careful look at each of these industries dur-
‘ing project analysxs, it was concluded that the project will have a very

pos1t1ve lmpact on government, commercial, and industrial consumers.

Impact on GOCV Development Plans. The GOCV feels that some of its major

‘opportunities for stimulating economic growth lie on barren Sal Island.
Probably Cape Verde's greatest untapped natural resources are its many miles

of white sand beaches oombined with excellent climate year round, and it lies

11
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;within six ‘hours flying time of major population centers in Europe and the:

;fThere is already much talk and some action toward developing this

'potential for tourism.g

At the same time, the GOCV is 1ooking at development of a lobster plant,
a milk processing plant, and hothouse agriculture w1th desalinated wastewater
(pos81b1y flowers for air shipment to Europe), as well as other ideas pre-
sented in Annex 9. All of these depend to varying degree upon development

of stable water and power supplies.

Internal Rate of Return. The project, asvdesigned, is‘eXpected to show

an internal economic rate of return of slightly under 10%, as shown in Table

6 (Chapter III, Sec. B).

Foreign Exchange Impact. Another benefit resulting from this proposed

project'is the favorable impact of foreign exchange on the economy of Cape

“Verde. The three principal development projects for Sal Island presently

being considered by the GOCV are characterized by high foreign exchange
impact:'(l)'tourism, (2) increased air transportation, and (3) lobster pro-
cessing for export. The installation of one 150~unit hotel would. probably
produce a net benefit of about $460, 000 per year in foreign exchange. The
increase to six jumbo. jets per day. through the Almicar Cabral Airport repre-
sents better than $2.8 million per year in landing fees only. A lobster
processing plant is now‘being completed and, when it starts operating, it

will,generate‘over $600, 000 per year in foreign exchange. Appropriate

‘ mechanisms exist to allow the Gocv . to capture foreign exchange ‘earnings, (See

‘ Chapter III, Section D.).

E. Project Issues

1. From the Project Committee Review of the PP:

Apparent High Family Income on Sal Island. Data generated by the.

12



Social Analysis survey of a Zt‘population sample indicate that the average
household 1ncome is about $l75 per month. The GOCV disputes this figure,.
arguing that it is conSiderably lower.. However, the government is unable to
provide hard information of its own concerning Sal Island, or even the country
at large. What seems likely is that the average 1ncome on Sal Island is above
the national average, thus raising the question of why pro;ect assistance
: should be prov1ded to Sal Islanders.
"Three'approaches are required to answer this question:,
é,r' A discussion of the importance of Sal Island to\the overall economv ;
| of Cape Verde,
;b. an assessment of the cost of living on Sal Island.vis—a-vis living
costs on other islands of:Cape Verde, and :
Cu an estimate of indirect proiect‘henefits to overall population of
Cape Verde. ‘ |
The Economic Importance of Sal Island ig: discussed in the Progect paper,
chapter III, Section D (Economic Analysis) The thrust of points made therein
is that Sal represents the princ1pal communication p01nt between Cape Verde
and the outside world due to its large, .international airport, and it also
represents the industrial center of Cape Verde due to its several small min-
ing, fishing, and processing industries and the still unrealized potential
for tourism. None of these industries would count for much in most countries,
but in Cape Verde they represent just about all there is today and the basis
for hopes of industrial growth in the future.
The Cost of L1v1ng on Sal Island does not receive specific treatment in
the PP since it is not central to the subject treated. The point which needs
”to be made herein, however, is simply that glven the facts of life on Ssal

‘Island, it is neither surprising nor disturbing that the famlly income is

13
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above‘thefnational'average. The economy of Sal Island is 100% commercialized.

Having received no rain in more- than seven years, there is no alternative to

'employment in one of Sal's commerCial, industrial, or governmental establish-

' ments.V The principal employer (the airport, With well over balf of.the islanc

Jobs) reguires a fairly high degree of technical competency of many of ltS‘
employees, and thus pays relatively higher salaries. If one is not thusv;i
nuployed on Sal Island, one must either leave or depend upon relatives’for
subsistence. aAll foodstuffs, fuel, clothing, etc., are imported at high cost
Subsistence living is not pOSSlble over time.

Benefit Incidence Analysis. Geographical separation, inherent in a

nation of islands, plus the "1umpiness" of Power/water infrastructure investment
result in direct project benefits being limited to Sal Island However,"“fET
several material indirect pro;ect benefits.will accrue,to the overallfpopulation
of Cape Verde: : Nl

a. . The annual subSidy of $234, 000 of present water production on Sal Islan<

‘ Will be eliminated when the proposed project is in operation

, has indicated that these cost saVings w111 be used to reduce itsﬂbudget
| deficit.
b.‘ The proposed proJect is estimated to generate a cumulative cash surplus
of $6 5 million over its useful life. The GOCV has stated that any
ﬂvcash surplus from the project will be invested in economic development
actiVities elsewhere in Cape Verde. | L
c. Estimated annual foreign exchange earnings of $4 0 million are expected
to be generated from industry and commerce serViced by the watei/power
system. The GOCV has stated that foreign exchange earned from these
actiVities will be used. to finance needed food imports,.equipment

~hecessary to develop the country and external debt.ii

.14



jAdditional employment created by the project and related industrial/
commercial development is estimated at over 200 jobs, helping sustain

‘the past high emigration from more densely populated islands to Sal

Dual Term Arrangements. This issue waskraised for consideration

first by AFR/RA as scuething which migh :interest the GOCV and 1ater by AFR/G

as a pOSSlble requirement, given_ he income earning'nature of the project“

proposed;

Term options, ‘discussed in ‘AID/W, range between theifollowing-

a.waGOCV loan to’ power/water au+horitvﬂon hard tErms“"onsistent with

‘the authority's ability to service debt'and maintain its financial

ftiabiiieg}léha“.

Wb.UTTGOCV grant to power/water authority with convenant to reinvest

w‘b?{:profits in power and water development on other islands.

iThe‘GOCV plans to establish a Sal Island public enterprise to administer
land operate the pro;ect.« This semi-autonomous agency is to be created within
the policies elaborated under a public enterprise decree in final draft form.
Management of the semi-autonomous agency would be able to administer its
assets freely, collect revenues and pay for all proper costs, borrow funds
with the Ministry of Economic Coordination approval and increase its capital
vaccounts.‘ Profits of the public enterprise, after prOViSions for amortiza-
-tion, needed materials and supplies and reserves, are for the account of the
central government.:}i;ffﬁ;b | |
e The salient featureAaffecting term options deals With the disposition :,
iof profits of the public enterprise. Profits are to revert to the central
Agovernment This treatment of profits favors option (b) above, GOCV grant

:to water/power public company with reinvestment of profits.f As the profits

from the progect are to be captured by the GOCV, a’ government 1oan to the

;15 ‘.
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spower/water public company would only sexrve to complicate legal and

'gfin ncial matters and achieve much the same results.

dff Accordinglyp 1t is recommended that option (b) above, a GOCV grant to i

power/water public enterprise, be adopted with appropriate condition pre-

cedent and covenant. The condition precedent would require establishment of

a Sal Island power/water public company 1n accordance with the public
‘enterprise decree.~ Covenant would require the GOCV to reinvest profits frcm
,Sal Island power/water company in economic develooment activities on other is

,lands. The GOCV is agreeable to the above condition precedent and covenant.

Strengthen the Economic Analy51s The section dealing with the

economic ana1y51s of the project has been expanded to cover 1mpact on hou

holds, impact on government, commerce, and 1ndustry, as - well as a complete

benefit-cost progection. Other portions also presented deal with the subject
of GOCV economic development plans and 1mpact of this project on foreign '

exchange,

Small-Scale Irrigation System as a By-Product of Sewage Treatment.

The‘disposaliof the used potable water can create a health hazard if not

iproperly'treated. ‘Furthermore, the treated used water can well be used to

irrigate land for farming. Sal Island can ill afford to waste any desalinate

,ﬁaﬁér.fsxt is suggested, therefore, that treated wastewater be used for

Lirrigation purposes. The sanitary sewerage system proposed for Espargos,

PreguiCa and Santa Maria and the corresponding treatment plant would generate

ienough.Water to irrigate 50 acres per day at Espargos and Preguica as well as
.és‘acres per day in Santa Maria. This is based on approximately 90% of the
vwater being returned to the treatment system. The two small-scale irrigation
%svstems are included as components of the sanitary sewerage system in Annex

6, Technical Analysis.
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Possibility of Increased Use of International Airport. At present

the Almicar Cabral International Airport serves six to seven flights per day
for an average of about 45 flights per week. About one. third of these flights
are Jumbo Jets (B=747) used by South Afr*can Airways., The GOCV plans to
increase the use of the 1nternational airport by foreign carriers, once water
and power become available as proposed ‘Negotiations are on-g01ng with the :
government and Pan Am, Air Afriqne} %iM; AirFrance and Sw1ssa1r. Two new
carriers, Aeroflot and Angolan Airlines, have been added in the last nine
months. It is anticipated that an additional six jumbo jets per day will be

using the existing facilities. Negotiations have also moved forward on the

designation of the airport by ICAO as a flight information sub-region (FIR).

GOCV Administrative Capability. The project design team is well

aware of the existing limitations and some of the problems that have existed
in the past. This project will provide a very comprehensive training program
for over 30 persons (a total of 403 man-weeks of training). Details are pre-
sented in Annex 6 of this report. To further impact on this problem, the
proposed project envisions building 20 modest single-family dwellings for the
technical/administrative staff of the water and power spstem, as well as an
administrative building, warehouses, a cafeteria, a first aid station, a
grocery store, and a vehicle maintenarce facility for service vehicles, as
shown in Annex 7.

Reorganization of Water and Power Authority into One Body. Most

countries or municipalities requiring seawater distilation for production of
potable water take advantage of the economic synergism obtainable by combin-
ing desalination with power generation. For the purpose of the Sal Island
Facility, it is the opinion of the design team that the "water and power

authority" should be one body. The establishment of such dual authority in
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,one body is a condition to Project Agreement as envisioned by the design

team.u In Chapter III, an organizational plan is presented for this adminis-:v

e trative unit.

Implications of Increased Salaries for Desalination/Power Plant

ployees. The proposed salaries for the plant staff as well as for the

power/water distribution staff appear as part of Annex 6 The suggested

‘salaries were: determined from the existing salary range for comparable jObS

at the Almicar Cabral International Airport, -also presented in Annex 6.:
order to offer some inducements to potential employees, the proJect proyides
for a. series of tangible benefits--partially subsxdized housing (with such
modern amenities as plumbing and kitchen appllances), company store, train-
1ng programs, medical services, vehicle pool, and others. SR

Recurring Costs and Maintenance. The operation‘and maintenance §

(OsM) costs are discussed in detail in each respective section dealing w1th
the desalination/power plant, water distribution and delivery, and power '
distribution and deliver. The OsM costs~are_summarized in Table 4’of the
report (Chapter III, Financial Analysis).

2.  From the ECPR Review of the PRP:

Environmental Impact. Per ECPR guidance, an environmental impact
statement was prepared prior to commencing PP analysis. A conditional nega-
tiye determination was made, depending upon the results of the PP analysis.
An updated environmental impact statement is presented as Annex 5 of this
document.

Sewage Removal. The PP analysis team took an indepth look at the

water distribution component from the viewpoint of impact on present sewerage
removal facilities and concluded that a sewerage removal component shiould be

added to the overall project in order to insure that an environmental and
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ighealth problem would not be created. A sewerage removal system has been ’
integrated into the total pro:ect, bnt since it will be a totally separate
'activity, it is not 1ncluded in determining,the financial Vlabllity of thevl
water/power production and distribution system. Full details of the recom-

mended sewerage system for Sal Island are presented in Annex 6 of this paper.

k: Water/Power Administrative Unit. at the time the PP field analy51s 1‘
was conducted, this question had not yet been satisfactorily dealt with.
present, authority for desalination activities is held by a division of the
Ministry for Rural Development and the authority for electrical power genera-
tion is within a department of the Ministry of the Economy. It is the conv
sensus that the combined desalination/poWer activity, as proposed herein,;should
be the responsibility of only,one unit,of the government. This'opinioniwas
expressed to the*GOéV, which currently is considering the matter. The GOCV
has since moved ahead onﬁthis issue and now plans to establish a separate
public enterprise to manage the power/water system. Details are shown under
Dual Terms Arrangement aboye. It is the recommendation of the project com-
mittee that resolution of this dual authority question be a condition prece-
dent to signing a Project Agreement, but not a condition to Project Authoriza-
tion. It is believed that, given the high importance the GOCV attaches to
resolving the water/power problem on Sal Island, authorization of the project
with such a condition attached will facilitate settlement of these already
1live issues. A proposed organization is presented in Chapter v of this
report under the title of Implementation Plan.

Viater/Power Combination. In order to ensure a thorough treatment of

questions raised in this regard, a top desalination engineer from the U.S.
Department of the Interior who had expressed strong concern as to the hazards

of this approach was invited to participate as a member of this team. The

19
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.summary findings resulting. from the 1n-depth analySis conducted and. the

corresponding "give and take" type of discuSSions are reported in Chapter III

Sections A and B, under the heading Progect Ana1y51s.,“

FAA Funding Categories, SDP vs. Health“fﬁThe outcome of progect

o

'analy51s 1nd1cated that there 1s a logical distinction between the water/

power production and distribution activity and the sewage removal and treat-n

ment system, the latter activ1ty being very closely related, but probably :
\

not critical to the success of the former. The PP analysis team, therefore,

recommends that the water/power production and distribution function, which
has a rationale in both areas of economics and health, be funded under avail-
able SDP grant funds, whereas the sewage removal»system‘should be funded with

available Health grant funds.

Economic and Social Impact on Poor. 1In Chapter III, Sections C and

D (Social and Economic analysis) of this document, the project team made a
strong effort to analyze type and degree of benefit incidence on Sal Island

and the overall population of Cape Verde from both the micro and macro view-

points. The relevant conclusion derived from such analysis is that the

target population (rural poor) will be the ones most favored if this pro1ect

is: 1mplemented.A
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PROJECT BACKGROUND ‘AND DETAILEDDESCRIPTION
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II. PROJECT BAchROUnD AND DETAILED DESCRIPTION
A:;f‘Background
- The Cape Verde archipelago is composed of a total of 12 islands (Santa
Antao, Sao Vicente, Santa Luzia, Branco, Raso, Sao Nicolau, Sal, Boa“ Vista,

Maio, Sao Tiago, Fogo, and Brava) and several islets between 18° to l4° north

latitude and 21° to 26° west longitude.r The archipelago is about 2, 000 kilo-

'meters'south of the Canary Islands and some 800 kilometers west of Dakar,

Senegal.

The islands, in general, are very mountainous and are within the Sahel
arid belt which also affects a great portion of North Africa. The total land
area is under 4 000 square kilometers, and the population was estimated in-
1974 to be about 300 000 persons., Sal. Island.(Sal), located in the w1ndward
group, is one. of the smaller of these 12 islands. - sal has an area of about
450 square kilometers, or under 12% of the total land area of the country, and
about 8,000‘inhabitants, which is about 2.6% of the total population.

Much as her sister islands in the5archipe1ago, Sal is characterized by

sandy,.rocky terrain, little or no vegetation, hot and windy climate, and

vlittle or no rainfall. Accordingrto field data gathered by the project team,

Sal has had virtually no rainfall for the past seven to nine years. Because
of this, the groundwater resources are nearly depleted and wells usually are

15 to 17 meters deep. Much "water mining" has taken place in the past years,

:and by now saltwater intrusion has reached a point where groundwater has a

salt content between 2,000 to 5,000 parts per million (ppm), which is about

. lO times the 1nternationa11y acceptable 200 to 500 ppm for potable water. In

very Simple terms, the groundwater is brackish.
During the many years of Portugese administration, since discovery in

the middle 1400's until independence in 1975, different ideas'were implemented
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: yto ameliorate the water problem on Sal The last Portuguese admihistration
.finstalled in 1971 a 90 cubic meter per day (m /d) capacity. steam desalination
'plant which was also rated to produce about 65 kilowatts (KW) of electricity
‘.for the local consumers.‘ In recent years, this plant has been operating at

‘less than 67 efficiency; consequently, about 60m /d of water is presently

5available to the population.’ The low plant output is due mainly to lack of

.maintenance, plant deterioration, and nonexistence of spare parts.

| On Sal Island, another desalination plant has been installed at the

Almicar Cabral Airport and a solar desalination plant is being built by the»;.“
owners of the Hotel Morabeza. Full details are presented in other sections N»

' of this document, but for now it is sufficient to say that with the existing

supply of desalinated water, a more or less balanced situation exists as long

as the population is willing to do with small quantities of. pure water.: Under
the above conditions, there is no v1able way for the population to grow and
all economic expansion must be discouraged.

Together with the water problem, sal is also poor in electrical energy.

The 1sland has no coal, 011, timber, or hydraulic resources, so all electricul

energy must be generated by importing fuel. There are several'small,,ineffi-

: cient generators and a larger unit at the airport. The present cost of

electric power is very high and its availability is limited primarily to the

government and the airport,

| Sal Island has a Very limited economy largely dependent upon the airport,
two hotels, and a few fishing activities, together with two brine evaporator
operations producing salt for export. The very limited 1ndustr1al/commerc1al
activities include such enterprises as bread‘making, tuna canning, and
fertilizer production. On the other nand, the population of Sal Island has

to import most of its food, with the republic as a whole importing well over
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;,49 000 tons of food commodities in 1975 at a value of well over $lO million
.The recently established government under the leadership of Aristides
Pereira has been studying the water/power problem on. Sal The government

considers this problem to be twofold (l)growth barrier and (2)health

;hazard ﬁHThe previous government studies have determined the folloWing options-f
QE;TSfTo do nothing and allow continued high rates of emigration to other
fnations, together with continuing poor health conditions and high
:infant mortality rates,
b, ';To engage in an all-out campaign to lower birth rates to the 1eve1
eof zero growth |
e; 'Tb establish a basis forreconomic~growtheand‘acceptable‘international
'standards of public health.‘n
The GOCV has opted for the third solution and is considering the use of
an Agency for International Development (AID) grant package to implement the
proposed solution. | ’ : ‘
vThe;project team fully;supportS'the Gocv decision "to establish a basis
for economic growth andracceptable international standards of public health
on Sal Island." 1In order to do this, it will be necessary to deal with the
problem of scarce, h.gh-cost potable water and electric power. From on~site
experience, the team believes that from all traditional analysis viewpoints
the project proposed by the GOCV and scrutinized herein is viable and realis-

tic, is appropriate to the needs, and is deserving of AID project funding.

B. Detailed Description

l. Overview. The prOJect proposed is a four-year planning, construction,
installation, and training effort The principal focus is on providing 50
liters of water per day to each of 8 000 persons and 100 KWH of electricail
energy per month to l 300 households. To this end, the project proposes to

finance Gl) the purchase and installation of a water desalination/power generating
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:iplant, (2) a water delivery system to all five communities on the island,i
ff(3) a water distribution system a 1,300 households plus business and governe )
fment consumers, (4) a power delivery system to the five existing communities,
?sand (5) a power distribution system to 1,300 household plus business and |
'tgovernment consumers. It is also proposed to purchase and install a sewager
‘Twater collection system, building, where feasible, upon existing fac11ities £
‘to minimize cost and avoid duplication.
Financing for this project is proposed through a $5 765, 000 AID grant to

the GOCV (to cover commodities, technical assistance, and training to be pro- s
rcured in the U.S.A.) and a GOCV contribution of $2, 276 000 to cover local labor
,:costs, rlant and irrigation sites, and rights of way.. An additional $525 000
“is anticipated to cover the commodities and technical a551stance costs of de- ,
«veloping an appropriate sewage collection system, and a $222 000 Gocv contribu-
tion will cover local costs of the system.,

2. Project Goals and Anticipated Outputs

Goal. Establish a basis for economic growthyand acceptable standards of
public health on Sal Island.

Sub-Goal. Increase the availability to the population of Sal Island of
bpotable water and electrical energy, both at lower than present costs per unit.

Purpose. Establish a technically and economically viable public water and
electrical power system for the communities of Santa Maria, Espargos, Prequiga,
Palmeira, and Pedra Lume, and the households therein.

.. .Anticipated Outputs

a. Desalination and Power

(1) Design, procure, and install a seawater desalination plant with
an output of 750 m3/d of potable water and an electrical power
generating capacity of 50,400 KW. . AID inputs to this,anticipated
output include some $2,606,000 in machinery, engineering, services
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and equipment. Thé}chv,input includes plant site, labor and
local materials.
(2lﬂ Construct foundations, support buildings, water and fuel storage ’

Jtanks, fuel intake structur") and site access roads appropriate

jto the water/power plant.‘ Twenty homesiand;an administration

?building also will be constructed and furnished The AID input i:
‘to this anticipated output includes about $700 000 in design andf‘
imported materials. The GoCcv input will be in land, superviSion,

ilabor, and local materials.

’ffWater Delivery To Communities

_iDeSign and construct a freshwater delivery system from the water/powe1
;plant Site to appropriate header tanks and to the individual communi-
"fties on the island The AID input to this anticipated output includes
Sabout $900 000 in des1gn, materials, equipment parts, and other im-

‘ported commodities. The GOCV input will be in rights of way,fsuper-

Vision, local materials, -and labor.

Water Distribution to Individual Consumers

Design and construct a potable water distribution system to serve
1,300 existing households as well as existing governmental, industrial
or commercial facilities. AID input to‘this anticipated output in-
cludes about $400,000 to cover engineering, design, pipes, meters, and

other necessary commodities and supplies. -The GOCV input will cover

rights of way, superVision, local labor, and local materials.v Costs

of indiVidual water connections are for the account of the consumer,

however, medium term financ1ng will be made available by the public

utility.

Power Delivery to Communitites

Design and conStruct a high—tension power delivery‘systemfto connect
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the water/power'plant"to each of the five communitieé.7_The )

AID input to this anticipated output includes some $560,000 to

oover engineering, construction, materials, and commodities.
,ThéxGOCV input will be in rights of way, supervision, and labor.

- Power Districtuion to Individual Consumers

: Design and construct a five-community electrification system
-to provide electric_power to about 1;300 households fabout

ol 000 of which do not presently enjoy an (electrical hookup)
fas well as all existlng governmental, industrial, and commer-"

.cialifac1lit1es. AID input to this anticipated output includes

some¥$250,000 to cover materials, engineering, supervlsiop,

'éndﬂcommodities, The GOCV input will cover rights of Way,

locéiimAterials, labor, and supervisicn. Costs of individual
poWét connections are for the account of the consumer, however,
medium term financing will be made available by the public

utility.
Sanitary Sewage Collection, Treatment, and Irrigation System

Design and construct a sewage collection system for the five
communities and water treatment plants in the larger communities
to provide secondary use for the available sewage water. AID
input to this anticipated output includes some $525,000 from a
grant fund to cover engineering, materiais, supplies, and other
imported comoodities. ‘GOCV input will be in fhe land, labor,

local materials, and supervision.
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o ge gperatlon and Ma1ntenance

(l) Deslgn and carry out techn1ca1 training plans for the enti'"*”taffg

' the water and'powerﬂdistributionﬂand”delivery svsten.o:nIDwinputa

to’ tnls antlcipated output covers some  $160,000 for overseas

‘tra1n1ng costs and consultation.

GOCV 1nputs cover personnel,

salarles, and 1n-country tra1n1ng as well as. overhead

(2). Deslgn and establlsh a system for measurlng 1ndiv1dua1 user

nconsumption of water and power, ‘'billing, payments, and general

malntenance of such a system. AID input to this ant1c1pated out-

put covers some $50 000 for technical assistance. The GOCV input

covers direct staffftime.

3. Estimated Inputs

Desalination/Power Plant |
Water Distribution and Dellvery.
Power Distribution and Dellvery
Trainlng »

Employee Service and Support
Subtotal (including 10% contlngency)

San1tary Sewerage System

Land, Rights of Way, etc.

" Existing capital assets to be included;

in power distribution network
Total

Rounded to
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USAID - GOCV

$3,322,498 $ 258,913
1,305,113 477,840
806,447 314,974
160,000 33,760

fi7o:751n, 120 ,120

$5 764 809 $1 205 607

ﬂyifzzl,soo
438,000

6321000
$6,289,009 $2, 497 107

$6, 290 ooo $2, 498 1000
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. End-of-Project Status (EOPS)

Fhe successful"establishment of a viable water and power base. for

economic growth and~acceptable health: standards will be:evidenced by -the ‘follow-"

ing indicators:

. fresh, potabl water,

Each household (1,300)- on‘Sal Tsland Will e

njoy in-house ‘access .to

l, Time‘spentfby the average family in pursuit of water will be reduced

1{jffrom 1. 2 hours to 0 hours per day. j

?TThe unit price to the household consumer for desalinated water will
fbe reduced from ‘the present $2 52/m (involving $5 35 Gocv |
~;subsidization) to an unsubSidized price of $0 45/m . .

!Average quality of drinking water will be improved from l 750 ppm

'salt content to 1ess than 100 ppm,

Average availability of drinking water will:be?raisedifrom;ll;éskf
liters/person/day to 50 liters/person/day
Incidence of impure water-related diseases will be decreased about

50% (according to World Health Organization figures

.‘Each of the 1,300 households on Sal Island will enjoy indiVidual

~access to electric power.

The unit price to the consumer for electric power will be reduced

;‘ from the present $0.142 KWH to $0. 188 'KWH (depending on source)
to $0 135 per KWH, S
’tSewage treatment plants for the communities of Espargos, Preguica,
and Santa Maria will provide sufficient treated water to irrigate up

;to 75 acres of farm 1and

29



12

Desallnatlon/power 1nfrastructure will generate enough revenues

;(despite reduced price to population) to allow for profltable
operations and show an overall economic .rate of return of sllghtlvv
funder~10%>

fi}The water/power -system will -create over: 50 new Jobs and an: annual

[payroll of over $120 000 per year for the populatlon of the 1sland.
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III. PROJECT ANALYSIS

A."‘Teohnical Analysis

0ver the past 25 years, signlflcant advances have been made 1n the areas
-of. dlstillation, freezing, and membrane technology for both sea and brackishr
water desailnatlon. An ample dlscu551on of the general state of the art is
presented as part of Annex 6 under the t1t1e of Technlcal Analy51s. The
sections that follow are summaries of the material presented in that annex.

1. Present System for Water and Power -Production and Distribution and

Wastewater Removal. Table 1, below, lists the five locations on Sal Island

where dlesel-electrlc power currently is generated.

Table 1

ELECTRIC POWER GENERATION, SAL ISLAND

Electric Power Instailed
Location Generating Equipment Capacity
Airport Two 440 KW generators (only one in operation) 880 KW
One standby generator for landing strip and
emergency, 150 KW 150 xw
One additional 440 KW generator on order-not
delivered -
Pedra Lume Two generators, each rated at 150 KW 300 xw
One standby generator at 100 KW 100 Xw
Santa Maria One 90 KW generator using 25 KW internal
operation 65 KW
Morabeza One 20 KW generator for use of the hotel 20 Kw
Palmeira Two 250 KW generators at Shell tank farm for
their internal use ' 500 KW
' Total 2,015 KW
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The generated electric power is sold to industrial and commercial j"
consumers at $0. lBB/KWH, to government installations at $O l35/KWH, and to
households at $0.142/KWH. For the year 1976, the follow1ng electric power

consumption was~reportei. (Table 2.)

TR T T

_ Table 2

~ ELECTRIC POWER CONSUMPTION, 1976

Consumér ‘ . | ‘. -TotalaEWH
Industry and Commercek 3355,582
3overnment, Airport,iIllunination~ : l,353i606
Domestic ' . ‘ | i 135,272
Total | | . - 1,861,860

‘ There are two desalination plants in operation on Sal Island: Almicar
Cabral Airport has a plant with a capacity of about 40 m /day and the Santa .
Maria plant is rated at 90 m /day, but at best produces 80m /day. Total
potable water produced is on the order of 120 m /day to satisfy the needs of
about 8,000 persons plus local industry, commerce, and government facilities.
Water produced by the Santa Maria pPlant costs about $7.87/m3 and is sold to
the public at $2.52/m3 (the GOCV subsidizes $5.35/m3). Domestic consumers also
purchase some 50 m3 of brackish water per day produced by the local wells. As
indicated in Annex 6, Table 3, it is reasonable to say that the population of
water and‘SO/m3 is brackish water. Pure water sells at about $2.52/’m3 and
brackish at $2.36/m3.

There are modest power delivery systems in the area near the airport,
servicing Espargos and Preguica as well as santa Maria, Pedra Lume, and

Palmeira. A total of some 300 households have electric power at present.
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:There is also a water distribution system at the airport and nearby communi-

, .ties as well as a small one in Santa Maria.' In most instances, these systems

'*do not function because of lack of pressure,bfaulty equipment, and deteriora—
ition of the components. In Santa Maria, there is a small saltwater system for
'flushing toilets and other sanitary dEVICes.V All things considered however,
-the sanitary sewerage system in operation on Sal Island is woefully inadequate;

2;‘ Proposed System for Water ‘and Power Production, Delivery, and Distrib-

ution and for Wastewater Removal The proposed system is described in detail

in Annex 6 of this report. A summary of the.different components is presented

helow.

Water/Power Plant. The recommended plant is a diesel electric/vapor

~compression desalination unit. This sytem will producenboth'potabie water
andielectrical energy. Table 11 in Annex 6 provides details of the equipment
capacity, operating costs, and other specifications. The recommended system
Wlll have an installed electricity generation capacity of 50,406 KWH and an
installed water production capacity of 900 m" /d The production is ample for
present and immediate future needs of the population of Sal Island. The
principal elements of the recommended plant design include the following:

3 units - 700 KW diesel generators

3 units - 300 m3/d motor-driven V.C. distillation plants

3 nnits - 20 HP vertical intake pumps

Electrical switchgear

‘Plant maintenance shop equipment

Laboratory equipment and fixtures

-Water Deliver and Distribution. The proposed system will be able to

transport 750 m3 of potable water per day from the water/power plant to the

five existing communities and the airport. If the population (domestic
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]tconsumer) uses 50 liters of" water per person per day (five times as much as at
;present), the demand will total- about 397 m /d, which leaves about 352 m /d k
available for government, industrial, and commercial users.‘ Present non- hti7?
domestic users are consuming about 30 m /d, and it is estimated that the avail;‘
able‘amount of water will be ample for future economic growth The proposed
vsystem w111 dieribute water to each of l 300 households at between 2 and 4 kg/
cm2 pressure at the house tap, with a velocity in water mains of less than

1, 2 m/sec. The system also includes a storage capac1ty of about 8,000 m3

Power Delivery and Distribution. Three basic elements make up the
proposed system: (1) power delivery, (2) power distribution, and (3) house
' w1ring. ‘The delivery-distribution system will take available power for export
from the water/power plant and conduct it through underground‘cables to load-
center substations at each of the five communities and the airport. From each
substation, power will continue through underground cables to the nearest
concrete pole and thence aerially along the village streets to individual
households and public illumination.

The projectualsofwill provide forﬁtheﬁwiring of 1,000 homes so that
they may use the available electric power. Typical"service to a residence
will consist of four do-watt lamp:bulbsfin the ceiling of the home, plus four
convenience outlets per home_locatedito provide 220V service for refrigerator,
iron, radio, and other appliances. Complete details, drawxngs, and cost
estimates are presented in Annex 6 of the report. Table 9 of the same annex
has a forecast of electric power requirements'for domestic consumers (4,372
Kﬁh/d); government airport and illumination (5,875‘KWH/d), and industrial-

commercial (4,671 KwH/Q).
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Sanitary Sewerage System.’ Two small sanitary sewerage systems are

’proposed by this project, one serVing Espargos and Preguica and another serv-
~>ing Santa'Maria. The system would consist of collection sewers, a wastewater
treatment plant, and a spray irrigation system for the treated wastewater.
:The proposed treatment plants are package-activated, sludge-type units. Not
only will the proposed system resolve a health problem, it also w111 make
»vavailable enough treated wastewater to irrigate’ 50 acres in the Espargos-
fPreguica area and another 25 acres at Santa Maria.

3. Capability of the GOCV tb Operate and Maintain tae Proposed Technol-

ogy. ‘The Cape Verdians are historically much more familiar with diesel engine
Aftechnology (motor vehicles, marine engines) than with the more traditional
;boilers and steam turbines. Power generation on most'of‘Sal Island is by
diesel engine and the'power generation plant at the port city of Mindelovis
also of the diesel engine type. Several representatives of the GOCV indicated
to members of the project team that they would prefer diesel power for the
plant at Sal Island. The team members believe that the operational skills
required to keep the plant operating efficiently ‘are more. readily obtainable
,for a diesel-engine unit,

- The project includes a series‘of additional safeguards:to insure~the
operation and maintenance of the proposed systems. The‘water/power plant is
:initially provided with spare parts for five years,'a Sinking fund is estah-
élished (2% of cost of equipment per year) to allow. for major repairs of the
water/power plant every 10 to 15 years as needed; a technical assistance
component is calculated in the equipment costsf an ample supply of spare parts
also is made available to the water/power distribution and delivery system.

Equally critical to the project success will be the quality and continuity of
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kaey‘staff personnel., Seven training programs have been suggested for the
,;plant and system staff An organization has also been suggested to prov1de
jcomplete coverage of all operation and maintenance requirements for production,
'distribution, revenue collection, and personnel administration.l Full details
'gof all the above concepts as well as jOb descriptions, proposed salaries, and

other items are presented as part of Annex 6.

if‘4,' Environmental Assessment. The major features: of the proposed progect

include a centralized water and power production facility, transmission lines,
gand house-to-house distribution of both power and water. A more detailed
environmental assessment is presented as Annex 5, but a summary of the high-
-lightstfollows below:

Land Use. Some moderate increases in population are ant1c1pated as

a result of the increased employment opportunities projected.’

Water Quality. A mcderate favorable impact.on the eCologicalvbalance
is foreseen as the drawdown of groundwater supplies slows down or¥comes to a
complete halt. should the rains return to Sal Island, this may allov naturalﬁ
, increase of groundwater supply over the years.
Atmospheric. No significant effects envisioned,

Natural Resources. Some moderate effect on groundwater resources is

expected as desalinated water replaces groundwater as a source of domestic
water and'treated wastewater goes back into the soil through the irrigation
sYstem.'

| Cultural. No effects envisioned.

Socioeconomic. The project will have a significant effect on employ=-

ment and economic patterns. As a result of the availability of pure water and

electric power, Sal Island will develop tourist hotels, expand the usage of
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: the international airport, and generate light industries. These new actions
kwill, in turn, provide a baSlS for a moderate population growth and assist in

slowing down emigration.vw

Health. The progect should have a very favorable impact on public

-‘heaith The distribution of piped-in pure water to each household on Sal

Island and the operation of a sanitary sewerage system and treatment plant

should reduce the incidence of diseases related to impure water and poor

' sanitation. Installation of an irrigation system will facilitate the grow1ng

of - fresh agricultural products, resulting in improved nutrition.

General. The proposed progect should have a favorable effect as
standards of public health are improved, drawdown of groundwater is slowed,
and some irrigated agriculture is initiated.

B,‘ ‘Financial Analysis

This section presents the . financial plan for the proposed project and
shows in detail the inputs and outputs antiCipated Additionally, -he financi
viability of the proposed project w111 be reviewed to- determine if the present
population of Sal Island and the GOCV are capable of ‘assuming the financial
responsibility and the operational and maintenanceicosts,of the proposedisysta

l. Financial Plan |

Detailed breakdowns for each component of the proposed water power
system appear in Annex 5 of this document. 'The detailed plan is so;lengthy
that only a summary is offered here, but each component of the proposed sYStem
is identified and marked so the reader may refer to the detail in the corre-
sponding section. In:calculating:the proposed project, nine alternative

engineering solutions were considered for the water/power plant; two of these

were selected and,proposed, ‘The "two alternatives are for the same identical

38



water/power plant, but in Case IIB the plant is producing the pro:ected

volume of water and power estimated for years 3-10 and in Case IIBi the same,

plant is at full capac1ty, as pro;ected for the demand ant1c1pated for years

ll-32 Capital costs are also shown for the waste water system.,‘

5m‘ The summaries that follow in Tables 3-6 recapitulate the financ1al plan

for the proposed proJect.
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Table 3

FINANCIAL PLAN SUMMARY:

CAPITAL COSTS, CASES LIB AND LIBi

Item

A

fWﬁtéf/Pdwer'Plhnt:@

3. Management -

4. .Contingency (10%)
© 0 subtotal 3,322,498

';iWéter Distribution and Delivery

‘_1.5:Water Distribution

2. Water Delivery

"'3. Management

7>

5, Contingency (10%)

4. Contingency (10%)

Subtotal © 1,305,113

 Power Distribution and Delivery

1.'“Power biStributiQn‘

2, Power‘Delivefy

3. House Wiring

4. Management

Subtotal

Training

Employees Service and Support

Land & Rights of Way

Existing Capital Assets to be
Incorporated in Power Distri-
bution Network

Total Capital Investment

(A +B +C +E +F +G) $5,764,809

Total Project (AID + GOGV)

40

AID

1. Equipment CIF'Mindélo = °$2,067,230
509,525

443,698

302,045

49,500

90,000

90,034

73,313

806,447
160,000

170,751

$8,040,416

Gocy

23,238
258,913

477,840

138,340
58,000

920,000

28,634
314,974

33,760
120,120
438,000

632,000

$2,275,607



_Table 4
. FINANCIAL PLAN SUMMARY:
ANNUAL .OPERATING COSTS, CASES IIB AND IIBi

: ~x‘v7Yéars‘3r10. ' “‘Yeais 11-32-
“Item IIB IIei = I1IB - = IIBi

A+ Opexation & Naintenanci
1. Water/power plant 566,915 9 ea,S16 568,916  § 60,96
‘2,7iﬁ§£§£idié£;'&§e1r§. 1,5 S ii,sié{ s 1,5
1351;25§;§~a15¢: s del'y ~ 11,514 11,54 11,514 11,514 J
| '4;"¢eh;5§dﬁiﬁistrati§n“ 36,778 3,778 36,778 36,778

5. Fuel (Gas/oil @$155/T) . 420,480 587,365 420,480 587,365

‘6. Chemicals & Suppliet 38,446 - 42,946 38,446 42,946

Total $587,648 ~ $759,033  $587,648  $759,033

B. Depreciation &
‘ Ammortization

Depreciable property & . :
Intangibles* $230,000 $230,000 $230,000 $230,000
‘ ‘ . T0 TO
$306,000 $306,000

*Based on a thirty year plant life, exclusion of land as non-depreciable and
allowances for major plant overhauls in the 10th, 15th, and 20th operating
yYears plus capital investment in year 11 for expansion of household connections.
Intangibles include technical assistance, training costs, etc. and are also
amortized over thirty years.
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Table 5

FINANCIAL PLAN SUMMARY:
“ANNUAL GROSS INCOME CASES IIB AND IIB

Item

A;‘pfoauction’capaeitYI,
Water: ~900'h3/d&y é£,83$ﬁ
Factor for 365 days -~ - -

Power: 50,400 KWH/day at
83% Availability Factor =
for 365 days

B.'Projectéd Export (séles)
Water: |
Domestic
 Ind., Comm., and GOV:;‘
,Subgotal |

Power

C. Annual Incomé‘(Gross)
Watei' s
Domestic at $0.45/M3~

Ind., Cgmm., and Gov. at

Power:

All at $0.135/KWH

_Annual‘Grdss Income

42

_ Years 3-10 -

Years 11-32

‘UnitxﬂA'~t51135“ 4'> © IIBi

272,655 272,655
7 145,087 220,062
34,675 52,503

179,762 272,655

5,425,859 ' 9,094,703

65.280 . ' 99.027

732,49 1,227.784

s 1,3mm



.. .Table 6
. ¢ FINANCIAL PLAN SUMMARY:
CAPITAL COS1b>, WASTEWATER SYSTEM .

géééa:gos-rreguica
'Cbilecticn System
TfeatméntvPlantﬁv
Irrigation Sys;éﬁf

Subtotal

:éégéénﬁa M;fia

B v Co1l§§tion System

Treatment plapﬁ-g;.

‘Irfigation'Syéﬁéﬁ:

_ Total Capital Costs

AID

$208; 300

. 108,000

54,000 -

‘370,300

58,800

72,000

23,100

153,900

$524 !2‘59 .

143

$104,200.

36,000 -

159,500

221,500

v?s.
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2.

Financial viability

An 1ncome statement for the project is presented in Table 7 below.

Key assumptions underlying the 1ncome statement .are discussed in tie

following section.

;LThe proposed price of $0. 45/M for pure desalinated water on tap in

each household is 5. 08 times less that the present price .of $2 29 for :

‘combined pure and brackish water. It is also 5. 6 times less than the
.present pure water price and 5 24 times less than the price ‘of brackish

'water sold in town. Nondomestic water consumers will pay $0. 90/M o

The price of electric power will remain the same for all Gocv fac11-
ities and the Almicar Cabral Airport. The eleztric power rate for
domestic consumers will be reduced from the present $0.142/KWH to the

proposed $0.135/KWH (about 4.9%), and the industrial/commercial rate

- will be reducedrfrom-the present $0.188 to the proposed $0. 135/KWH.

Output of the proposed water/power plant is estimated very conserva-

tively at 83% of capacity, with ample power generation reserve. Sales

of water and power are based on analysis of demand presented in Annex 6.
For years 3-10, water production is estimated at 54% of operating capacity
or 486M3/day while power generation for sale is projected at 36% of avail-
able power capacity of 14,000 KWH/day. For years 11-32, the plant is
assumed to be performing at capacity (83%) with wate~ output of 747M3/
dayvand electricity generation for sale of some 25,000 KWH/day.

All yearly costs for depreciation, amortization, power distribution

and delivery, water distribution and delivery, operation and maintenance

staff training, and employee services and support have been included

in the financial statements.
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e. Additional plant outiaysafor major overhauls of equipment and
expansion of water and power hookups for consumers have been included

in the pro;ected finanCial statements.

AnalySis of the progected financ1a1 statements for the' water/power opera-
/tions reveals a pattern similar to most developing utility enterprises., During
the first eight years of operation when the water/power plant is. operating at
less than full capacity, annual reVenues of $830, 000 are just sufficient to cover
both operations and maintenance costs ($588,000/annum)  and. heavy fixed costs of
depreciation ($230,000 year) and associated ‘with the large initial investment
in plant. Net income is approximately $10,000 annually over the first eight
years of operations. Over the last twenty-two years of operations, annual
‘revenues are estimated to increase to $1,374,000 as the plant is assumed to be
then operating at full capac1ty (83%). These revenues are more than adequateA
to finance estimated annual operations and maintenance costs of $759,000 and
deprec1ation charges fluctuating between $230,000 and $306,000. Average annual
profits over the last twenty-two years of the project are estimated at $320,000.
Cumulative profits over the life of the project are estimated at approximately
$7.5 million. These profits, less a 10% set aside for establishment of a
general reserve and creation of special funds for betterment of working conditions
and small capital investments, are to revert to the central government. A
special covenant is proposed requiring the GOCV to reinvest profits less the
appropziate reserves and funds in water and power development on other islands.

| As the government, including the Almicar Cabral Airport; will be the.
largest corisumer of power and water from the project, a detailed review of
budgetary and payment procedures and records was made to determine the GOCV's
payment record. A budgetary system exints to allow for funds for payment of

power and water costs, and payments are effected in a satisfactory manner.
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Analysis of the pro forma finanCial statements at the projected productic
;itand sales levels indicates that revenue requirements are suffiCient and that
| prospects of pro;ect financial viability appear reasonable.
| | Implementation of the project will also have another direct impact on
ﬁfthe GOCV finances.i At present the GOCV is subSidizing the production of potab
wwater on Sal Island at a level of some $234 000 a year. This subSidy Wlll be’
,'wholly eliminated once ‘the- proposed proJect is on stream. The proposed proJec
'will operate with no subsidy, thus resulting in a cost saVing to the GOCV of
$234, OOO/year. These * cost saVings, together wlth profitable operations of the
' water/power Plant as shown in the financial statements, product an internal
finanCial rate of return on the project of slightly over 7%.. (See Economic
AnalySis for calculation)
| A sensitivity analySis was made to determine direct financial and econonic
effects of reduced demand for power/water at the airport assuming discontinuanc
- of landings by South African Airways jumbo jets and no increase in landings o
by other jumbo jets. (See Economic Analysis for discussion, assumptions and'“
“calculations). The analysis shows that estimated annual cash flow diminishes
' by-a net $108 000, lowering the internal financial rate of return slightly more
'than one point from just over 7% to Just over 6%, -
During the first eight years of operation, annual revenues are not suffi-
cient to cover both operations and maintenance costs and heavy depreciation
acharges. Net losses approximate $100 000 annually over the first eight years
of operation. Profitability brightens in the remaining years of operations
4with plant running at full capacity (83%). Cumulative profits at the end'of
sthe project are estimated at about $4.3 million. The sensitiVity analysis,
taking into account reduced demand for power/water at the airport, shows that

the project is still finuncially viable.



Table 7

INCOME STATEMENT

- ($000°' s)

DAE LINDL

YEAR

5-1
n

12

13~16

17 -
18-21

22

23-31

32

. INCOME

414
829

829

1,374

1,374
1,374

1,374

1,374

1,374

‘1,374

1,374

OsM

294
588
535

759

759
759

759

759

759
759

759

DEP'N

115
s
 259\
’ 2§§

275

275

'306, f

306

306

306

306
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TOTAL

409
818
18

997

1,034

11,034

1,065

1,065

1,065

1,065

1,065

OPERATING INCOME

u
N
an
240
340
309
309
369
309

309
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B Recurrent Budget Analysis and Organizational Plan. Most countries or

jmunicipalities requiring seawater distillation for expanding needs for potable
'water take advantage of the economic synergism obtainable by combining w1th
;power generation. Since_each product is produced on the same site, it is only
logical that management and operation of the facility also be under the same
‘administrativehroof,’e,g., Kuwait's and Qatar;s Ministries of Electricity and
_Water, Curacao's and the Virgin Islands’ water;and‘Pouer Authorities} and’Las

Palmas' municipally owned facilities.

For the proposed Sal facility, it is the opinion of the design team that

-such undivided-responsibility be an absolute precondition to project recommenda-
tion. Equally critical to project success will be the quality and‘continuity of
i employment of key staff, both administrative and technical; VCare:in selection
fof personnel, coupled with the training program proposed later in‘this,section
~and presented in detail in Annex 6, should be a good beginning. Nevertheless,

: there is considerable concern that the increasing demand in other countries for

trained, experienced desalting/power plant operations and maintenance (O&M)
personnel will present a strong temptation to emigrate, particularly if better
salary, henefits and/or career expectations are offered.

GOCV and design team: personnel have discussed (and hereby recommend) an
organizational approach which could provide flexibility to offer counter-
inducements. This plan is comprised of the following elements:

a. Establishement of independent water and power authorities to operate

as entirely self-supporting entities, reporting to a Board of
Directors but with planning andrpolicy directed by the Minister of

“réoﬁdmic Coordination (MEC).
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Figure 1
PROFOSED ORGANIZATIONAL FLAN

* NATIONAL WATER AND POYER AUTHORITY
REPUBLIC OF CAPE VERDE

_i MEC

| ARTICHE 1, |
rTo— s =T -
o ' U SO
" PRATA WATER/ | MINDELO WATER/ | . SAL ISLAND WATER/
FOVER GO, | POWER (O, i WER CO.
EOARD OF DIRECTORS | ' BOARD OF DIRECTORS ] | BOARD OF DIRECTORS
; e
f
- l . '
[ FLANT - l FLANT FLANT
| MANAGEMENT | ravicRENT | MANAGEMENT

The dotted line represents the MEC's authority under Article 14
of the draft decree, This article.would appear to give the MEC
broad policy responsibilities. Company management would be able
to administer its assets freely, collect revenues and pay all
proper costs, torrow funds with guarantee of =0 and ircrease its
capitél eccounts. Profits of the public corpany would revert to

the central government,
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Pigure 2

PROPOSED ORGANIZATIdNAL PLAN
WATER AND POWER FACILITY

PALMEIRA, SAL ISLAND

AUTHORITY

GENERAL MANAGER
SAL WATER & POWER

ADMINISTRATIVE PLANT WATER SYSTEM POWER SYSTEM
MANAGER SUPERINTENDENT SUPERVISOR SUPERVISOR
s e |—
ELECTRICAL FOREMAN FOREMAN
CHEMIST ENGINEER
MOTOR WAREHOUSE o&M
POOL 12) SUPERVISOR.
(3)
SHIFT MECHANICS FITTER INST. & TOOL GENERAL
SUPERVISORS (242) & WELDER ELECTRICIAN KEEPER LABOR
(4) , (2+2) (1+1) (1+1) (&)
SHIFT ~
OPERATORS
(4)
Personnel Distribution - )
5 Management ) 2
l I ' B l Administration and Finance 16 - .
DR Power and Water Production - 28
JANITOR PERSONNEL CUSTOMER SERVICE BOOKKEEPING . R ITER. Water Distribution
(1) (1) & COLLECTION (3) & BILLING (2) READERS - (2) 1 p ;;

Tota :
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‘B. Authorizationffcr,eiifpersonnel administration (hirinc;dprcnction,
promotion, terminaticn, selaries) to be handled indépehaéﬁflyibf
civil Service regulations..

i°c;esrProvision of tangible benefits (e.g., partially subsidized hou51ng
with modern amenities such ds plumbing, kitchen appliances, etc ).
‘These are presented in more detail in Annex 7

<‘The proposed independent entities (Figure l) would pe responszble to the MEC

under article 14 of final draft'of public enterprise decree. This article give

the Minister the authority to define the role of the public utility, give
N

general guidance to the Board, approve utility's by-laws and order inspections

and inquiries. The proposed organization for Sal Island (Figure 2) is intended

. tc;prodide complete coverage of all O&M requirements for production, distributi

revenue collection, and personal administration. If so desired by the GOCV,

the wastewater removal, treatment, and irrigation system also could report to
the general manager of the water and power fecility or it could be totally
separated from this system.

Seven different training needs have been identified by the project team.

A complete training program,'includiné cost figures, is presented as part of

Annex G, This activity will represent a $160,000 investment.

| This project also proposes to provide other incentives in order to retain

the trained staff members. These incentives are:

Housing. 20 single-family units, two or three bedrooms, modern

kitchen, etc.

Company Store. A general store will be provided at Palmeira. This

is to be a nonprofit service.

Medical Service. First aid room and full-time nurse.
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Administration. The administration building has been expanded tuo

house some of the support services.

‘Transportation (vehicle pool). A total of 12 vehicles are included '
| in the project. These are for normal operations and maintenance
activitiee.
Annex. 7 presents all of tne above in detail under the heading of Emplovee
arvice and Support., The _same annex also has the cost breakdown jTotal‘caQital
:cost is $170,751 (AID) and $120 120 (GOCV)

i¢,: Soc1a1.Ana1y51s;

" The majority of the inhabitants of Sal Island are located in the central
east-west section of the island This concentration is directly related to
the location of the island's principal industry, the Almicar Cabral Interna—
tional Airport. Near the: airport are located the two pr1nc1pa1 cities-j
Espargos and Preguica. According to the industry survey conducted by the
project team (Annex 9), some 600 persons are employed directly or indirectly
by the international airport.

The economy of Sal Island has two other sources of primary emploYment:
(1) the two salt production facilities and (2) the fish cannery and lobster
fishing facilities. All of the 10 principal enterprises of the ieland were
surveyed by the project team; descriptions of these enterprises are presented
as part of Annex 9.

1. Population Overview. A recent study conducted by an AID team

determined the population on Sal Island to be about 8,000 persons living main-

ly in five communities and dispersed as shown in Table 8.
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Table 8

POPULATION DISPERSION, SAL ISLAND, 1975

Community Population % of'Total
santa Maria 11,500 "'ié;éj,
'Espargos ‘V2,756, -fé&}égﬂ
Preguiéa' _ ‘2;756\ 'v3;;59>
Paiﬁeié; E 600 .55
Pedra Lme 350 _4.40

. Total 7,950 100.00

Sdﬁ:¢eé "Project Review Paper, Cape Verde Desalination and Power," R. R.
S Solem, Bruce Watson, and Kenneth Soares, unpublished, 1976, p. 8.

In an effort to expand upon the information gathered by the PRP analysis

“team, the PP analysis team conducted a random sampling of the population in

. order to gather factual information in reference to the social conditions,

income, expenditures, and other factors. Native volunteers conducted inter-
views of 82 households under the guidance of government officials. Question-
naires used were prepared by a member of the project team. The results of this
random sample are as follows:

The population is very young, with nearly 60% under 17 years of age.
Figure 3 and Table 9 present data from the 41 usable household responses to
this question.

From Figure 3, the team concluded that the job market must be character-
ized by very early entry (if one accepts that some 5,000 persons are employed
or underemployed, as repofted by the Solem, Watson, and Soares team). This
’early entry into the labor force provides little opportunity for full employ-
ment of the population and is one additional reason for the continuing out-~

migration.
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Figure 3

AGE DISTRIBUTION
SAL, ISLAND, 1977

AGE 40-49 (4.63%)

_ALL 50 OR OVER' (7.72%)

| AGE 30-39
(11.58%)
AGE 17-29
. A17.38%)
i | PR
AGE'O'-]‘.G
(587694
] | | | 1
75 50 25 0 25 50 75

Population (Number)
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vaple Y

. AGE DISTRIBUTION, SAL ISLAND, 1977

Projection to

"Age Group  -NO. 1N Sampie ® Or lotal 8,000 Population
_egﬁrffjfj; sy — o
'ﬂﬁé; 17.38. 1,390
30 11.58 927
12 4.63 370 |
9 3.48 278
50-69° | 3.00 247
70 and. over | 3. 1.15 92
Total 259 100. 00 8,000

Source: On-site data gathered by project team.

all of?fhe 82 sample households answered the queétibn.relgting to distri-
'bution of the population by sex. The 82 samples reported a total of 569 person
(én average of 6.93 persons per household), but of these only 489 were indicate:

by sex. Table 10 presents a summary of the distribution by sex resulting from
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‘the sample.
Table 10
POPULATION DISTRIBUTION BY SEX
SAL ISALND, 1977

Projéction to

Classification No. in Sample % of Total 8,000 Population
Total Population 489 100.00 8,000
Male - 265 54.19 4,335
child 144 29.44 2,355
Adult 121 24,75 1,980
' -Female 224 45.81 3,665
‘Child 107 21.89 1,751
Adult 117 23,92 1,914
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If the sample is representative, the male population of Sal Island

drepresents £4.19% of the total and the female population: of 45 Bl% of the

Ctotal,

dé;'~ Income Distribution. The earlierVStudyihy'Solem, Watson, and -Soares

{also indicated that some 2,40u persons are fully employed, 3, 000 are under—

employed, and 250 are unemployed In an industrial survey, the progect team

' contacted all principal industrial/commercial act1v1ties on the 1s1and and

could identify only about 960 full-time employees and 109 part-time employees.

The team also 1dent1f1ed the most prevalent wage levels for employees on

the island of Sal. Details are presented in Annex- b of this report From

the data gathered, it is apparent that the salary range for Sal Island is

about as follows:

Upper - %250 4*$450/month*
Middle 150 -~ 250/month
Lower . 50 - 150/month

On the subject of household income and income distribution within ‘the hous
hold budget, only 31 of the 82 samples were sufficiently complete to be used.
The 31 sampled households reported 208 persons sharing a total reported income
of 174,045 escudos (E) per month or an average of 5,614 E per household (about
$175 per month)., It appears that the random sample touched only the middle-
income group and did not get inputs from the lower-income population. |

The 31 sampled households also reported monthly expenditures per house-

~ hold on food, rent, water, power, medical services, clothing, and‘sohool., The

results are presented in Figure 4 by household and in Figure SAonTa'per'capita
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Figure 4

SAMPLE HOUSEHOLD BUDGET DISTRIBUTION
Average Monthly Household Income of E5,614 ($175)

UNACCOUNTED
25.21%

FOOD 54:53% -
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Figure 5

PER CAPITA ALLOCATION, SAMPLE HOUSEHOLD BUDGET
Average Monthly per Capita Income of EB836.75 ($26,34)

UNACCOUNTED
E210.94
($6.63)
SCHOOL
El2.46
- ($0.40)

CLOTHING
E32.54
($1.02)

 FooD
E456.27
($14.36)

MEDICAL
El4.48
(50.46)
POWER
E37.65
($1.19)

WATER
E33.63 RENT
1.06 '
(% ) E38.74
(81.22)
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3. labor Force. The project team was unable to obtain reliable informa=-
tion on the number of persons at present employed or underemployed on Sal Island.
However, from the age distribution shown in Figure 3 and the reported distribution
by sex as shown in Table 10, it is obvious that, even allowing for very early
entry into the labor force, there are about 4,100 persons classified as "chil-
dren." This means that about 51% of the population is not old enough to work.

To this must be added another 4% over 60 years of age, or 339 persons. Thus,
w§11 over 55% of the population is not capable of employment. The remaining
45% (3,600) probably comprises approximately 1,950 males and 1,650 females of
working age. The industrial survey accounted for 960 fully employed or 27% of.
the estimated labor force, and the balance is either employed elsewhere, under-
employed, or uqemployed. Table 11 éives the labor force profile for Sal Island,

based on the recently gathered information.

Table 11

POPULATION PROJECTION, SAL ISLAND

Classification _ Projection of 8,000 Persons
y Number Percent
Chiléren (under age) 4,106 51.33
Adults over 60 years S 339 4.24
Avaiiabie lebor force 3,555 44.43

Total 8,000 100.00

4. Distribuition of Time. At the household level, the female members are
responsible for the traditional tasks associated with the home, while the male
membérs are household heads-and are, responsible for the provision of fuids and.

'ﬁfébdgfp; the family.' The réndbm'dweliings visited by the project teamx
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Figure

Basis of 12 Hours per Da

UNACCOUNTED -
25,608

60

6

.‘SAHPLE ALLOCATION OF TIME FOR HOUSEHOLD TASKS
Y X 7 Days per Week

FOOD PREPARATION
29.80%

CLOTHING CARE
21.34%



consisted in goneral of a living room, two sleeping arocas, kitchen, ecating
area, courtyard, and bathroom. The female members of the family are responsi-
bile for the upkeep, cleaning, and gencral maintenance of the living quarters
together with other regular chores. An attempt has been made in the random
survey to determine the distribution of time among various tasks by the persons
responsible for the household; out of 82 responses only 31 were usable (38%).
The results of the usable sample are presented in Figure 6. Additional infor-
mation may be found in Annex 8.

5. Health. Very few homes in Sal Island have piped-in water and only
some 300 appear to have electric power. As was indicated earlier in this
report, water is usually brought into the home via a wooden barrel rolled
from the nearest water point. The used water (both gray and brown) is dumped
outside. Since few families have toilet facilities or septic tanks, the human
waste (night waste) usually is disposed of either by dumping into a hole lead-
ing to a septic tank or by using a container which is later emptied into any
open area away from the household. Both op the above systems generate files
(which are plentiful) and serve as breeding places for many diseases.

- It is a fact that an improvement in the water supply and sanitation of a
community can generate interrelated improvements in health, income, and general
social welfare. This project does not intend to use the health benefits as a
means to justify the suggested investment expenditure; nevertheless, there are
many possible health benefits that may well be derived from the water supply and
sanitation portion of this proposed program. The important relationship between

 water and public health is highlighted in the general discussion below.
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Water-rolated diseases that directly affect the health of the population
are relatively widospread and abundant in most developing countries, Sal Island
included. The incidence of these known discases naturally will depend on
the local climate, geography, culture, sanitary habits, sanitary facilities and,
most of all, on the quality and quantity of water available to the population,

The well-known Dr. David J. Bradley, in a research paper entitled "Infec-
tive Disease and Domesti: Water Supplies" edited by the University of Dar es
Salaam and presented in 1971, indicates that there are five principal groups
of water-related diseases:

a. Waterborne Diseases. Water acts only as a passive infecting

agent. All of these diseases algo depend on poor sanitation.

b. Water-Washed Diseases. Lack of water and poor personal hygiene

create conditions favorable for their spread. The intestinal
infections in this group also depend on lack of proper human
waste disposal.

C. Water-Based Diseases. A necessary part of the life cycle of the

infecting agent takes place in an dquatic animal. Some are also
affected by waste disposal. Infections spread other than by
contact with or ingestion of water have been excluded.

d. Diseases with Water-Related Insect Vectors. Infections are spread

by insects that breed in water or bite near it. Adequate piped
supplies may remove population from the biting areas or enabhle
them to dispense with water storage jars where the insects breed.
;ﬁnaffected by waste disposal.

e. Diseases Relatedkto Fecal Disposal and Very Little Affected by

Water More Directly. These are one extreme of a spectrum of -

diseases, mostly water-washed, together with a group of water-
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based type infections likely to be acquired only by eating
uncooked fish or other large aquatic organisms,
Details of these groups of water-related diseases and other information
abstracted from studies by Saunders and Warford appear as part of the material
presented in Annex 8.

6. Medical Services and Health Problems. Sal Island has one "hospital,"

locatad in Esparqgos. This facility has two wards and, at present, seven beds.
One doctor and three nurses are available. There is a smaller facility at the
airport staffed by one nurse and an assistant. No other facilities are avail-
able on the island. Details on medical and hospital services appear in Annex 8.

Typical reported diseases requiring treatement are as follows:

Children

Disease Type

Gastroenteritis
Throat Infections and Colds
Measles

Typhoid

Vitamin-Deficiency

Adults
Gastroenteritis
fregnancy
Vitamin Deficiency
Thrpdﬁ Infection
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Hospital Comment

Waterborne

Common
Epidemic-periodic
Isolated cases

Poor diet

Waterborne
Malnutrition-infant
mortality 90/1,000
at birth

Poor diet

Common



7. Implications of Increase in Availability of Water and Power.

Bacteriological analyses of the Sal Island water supplies are not available.
During the years of Portuguese government, water tests were made, but the
present government does not consider them reliable. Local medical staff on
Sal Island agree that pure, piped-in, potable water would make a tremendous
contribution toward improving the present hqalth standards and in reducing
prevalent diseases. This is further supported by the information presented
earlier in this same section. As proposed at the beginning of this project,
it is the desire of the GOCV to provide each person with 50 liters of pure
water per day and each household with 200 KW of electrical energy per month.
In addition to the chvious be.a=ficial effect of pure water on the general
health of’the population, other'social benefits would be generated by the
prpposeafpgovision of power and water, such as:
| -1 Increased personal bathing and'hetter‘hpdy hygiene.
b.  Improved food preparation hygiene and generally better cooking
conditione.
cf Better laundering methods, resulting in genefal improvements in
the appearance of the people.

d. Better food storage methods--iceboxes, refrigerators, etc.

e, Imp:oved_eating habits through amelioration of the feast or

famine’conditions.
£, Reductlon in time requlred for ba51c household tasks.
vgg_ Enhancement of the role of the female household members by alle-

viatlon of some of ‘the more sordid taske.
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8.. Role of Women. The traditional role of women in Cape Verde is that

generally identified for women on the African mainlaﬁd. It has been shaped in -

the past and continues to be sustained today by the folloﬁing factors:

a.

Physical deterioration associated with repeated droughts. "The

most common causes for malnutrition and undernourishment (women,

*mbthers and young children) were an uncertain food'supply,

eSpeciaily in dryland areas (i.e., the Sahel), particularly at

‘the end of the dry season‘whép.SubpliéS'ran~out; inadequate

national food crop programs; lack of money to buy food; and the_

customary dietary habits of some women., " Y

" Traditions of the dominant Portuglese culture which defined the

role as in the home.

uninterrupted chil?bearing and subsequent child care.

Lack of adequate water and power, directly and ihdifectly relating
to the performance of household chores.

Lack of household aids which would lessen or e;iminate many -hours
of repetitive taskg and possibly free women for a more construc-

tive and creative participation in society.

1/ African Women in Rural Development, Research Trends and Priorities, by Achola

O. Pala, Institute for Development Studies, University of Nairobi, Nairobi, Kenya,
and Ph.D. Candidate, Department of Anthropology, Harvard University, Cambridge,
Mass. 02138, U.S.A., OLC Paper No. 12, December 1976.
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Power /Water vis-a-vis"the Role of Women. The withdrawal of the

,_Portuguese colonial structure in Cape Verde has created a need for productive
‘land healthy participation in all phases of reconstruction by all members of
‘the society. women especially would benefit by the development of technologi-
‘cal resources because of the direct bearing that has to their present tasks ‘
_and role within the home.» An increase in power and safe, piped-in water
'supply would-b
"fa;‘ 'Reduce incidence of waterborne or related diseases, with the
obVious‘improvement in physical well-being.
zibi‘ BReduce the amount of time-consuming, often nonproductive chores.
‘gc.' hPermit reallocation of. time for more creative and qualitative
AactiVities Within the home.

}Any:reallanalysis of the:role;of women requires an extended period of time
far éreater thanipresently:authorised, to reach more substantial and valid
ccnclusions. It iskSuggestedlthat;the sponsor consider undertaking further
research of this kind, |

It also would be beneficial,'and‘highly relevant, to assure that any futur
participants be made aware that present methods of data collection are deficien
in projecting women's roles; "The claim that the formulation of the research
is foreign and does not reflect the aspirations and development practices of
African people." L Any future study should be conducted by host country

agencies, where possible, preceded by careful preparation and analySis of the

'ideSired objectives. 2/

lk-/ Pala, Abstract (based on data collected for an earlier work, "The Role of
" African Women in Rural Development: Research Priorities," Discussion Paper
No. 203, Institute for Development Studies, University of Nairobi, 1974.)

’-/ Ibid.
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;"frurther research concerning women s roles in rural Africa should involve

the following actiVities-S (1) the training of African women and men in the :
techniques of data collection and analySis to reflect the differential rolesﬁ
of men and woemen in their societies, (2) the assembly and syntheSis of -
‘,published and unpublished sources concerning African women in the rural
economies. and (3) the establishment of research priorities in accordance‘With
each- African country s resource capabilities, focusing on key issues of primary
ksignificance for women and their nations.

9. Benefit Incidence. Immediate benefiCiaries of the proposed project are. the

8,000 present residents of sal Island. Estimated progect costs are slightly ovex
$7,970, 000
$33 per resident per year ( 8,000x30

Selection of Sal Island as the site of the proposed project was based on’
the Island s over-all importance to Cape Verde as, (1) the site of much of
. the Republic's small industrial base, and (2) the site of'the'international air-
port, linking the Republic with the rest of the‘world.‘SDue to these advantages
the GOCV strongly believes that Sal Island offers a majorjopportunity for
stimulating economic growth in the Republic; The proposed‘project will provide
the necessary power/water infrastructure to allow for the optimum expansion
of the industrial/commercial sectors. Inequities are inherent in this type
ofv"regional" approach to development in any country. These inequities are
especially apparent in a nation of islands, such as Cape:Verde. The Gocv
development strategy of providing necessary infrastructure for economic growth
implies that investment should be made in those areas with the higher potential,

.i.e,,’Saiszland;
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Although immediate benefiCiaries of the project are the present 8,000

Sal Island residents, several benefits of the proJect can be expected to impact

on the overall population of the Republic. These benefits are discussed below.

‘a.‘

'Subsidy Savings:« Initiation of the proposed project w111 eliminate

jthe present annual GOCV subSidy of $234 000 for production of potable

.water on Sal Island . These savings are expected to be used for economic

:development activities on other islands.

it,Profits‘from prOJect:; Financ1al pro:ections show estimated cumulative
'profits from the proJect of some $7.5 million. These profits are expectea
;to be used for economic development activities on other islands.;

'fiExpan51on of Economic base~> One of the principal goals of the pro-

: posed progect is to establish a basis for continuing economic growth on

Sal Island by providing necessary power/water infrastructure. On the
medium term horizon (next five years) several new or expanded industrial/
commercial activities, all needing reliable and low cost water and energy,
are’plannedifor development. These include new and larger hotel facilities
increased use of the international airport, and development of lobster
export and integrated agriculture operations. These activities are

important to the overall economy of Cape Verde and the GOCV as sources

~of foreign exchange, taxation and employment.

j'Foreign Exchange Earnings: Net foreign exchange earnings from the}above

' activities are estimated at over $4.0 million annually. Present foreign
‘exchange 1s used principally to finance food 1mports. The import bill
for food in 1975 was $10 2 million with corn and beans (dietary staples)
iaccounting for almost 50% of the total. Chronic balance of payment
(difficulties persist.- The nation is caught in the throes of ever-

1ncreasing foreign exchange requirements to meet food 1mports, thus

leaving 1itt1e or: practically nothing to. modernizing activities



including water development and basic infrastructure. During

,the past seven years, the economy has suffered serious economic crises

'due‘tOﬂa prolonged drought To'the extent that excess foreign exchange

earnings are’ available, they can be expected to finance water development

on. other islands as the first step in a move toward agricultural suffi-

ciency in staple food products. Water development‘is the top priority

on the GOCV list of development activities.

»Employment Impact: The new or expanded industrial/commercial activities

on Sal Island over the medium run are expected to directly create well‘
over 150 new jobs. Additionally, employment at the‘proposed water/power
plant will increase by 57 jobs. Average rates of $188/month for each '
job yield an estimated annual payroll of over $450,000. There shouldﬁ
also be some multiplier effects on employment and-economic activity as
supporting businesses spring up or are expanded to service the higher
economic base. ;Increased employment opportunities should have a positive,
sustaining effect on past high migration rates to Sal Island from other
islands in the Republic. Migration potential is discussed below.
Taxation: The GOCV is expected to benefit directly from the expanded
economic output on Sal Island through‘collections of general revenues
raised from import duties and income taxes. To the extent that increased

taxes are assessed, general revenues will be made available for regular

and developmental GOCV programs on Sal and other islands.

Economic Analysis

The limited income of the population on Sal Island is a negative factor

when considering the demand for both the water and power to be produced by the
proposed plant. The project is economically viable, nevertheless, for the

folloming reasons:
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a.

Present-day demand foripure‘water and electric power at the

proposed rates (household water-so 45/m3,'non-household water-

‘$0 90/m ' electr1ca1 power-$0 135KwWH) will enable the proposed
buplant and distribution delivery system to operate at a profit.

%Only through the establishment of the much-needed water/power

infrastructure will the GOCV be able to attract economic 1nvest-

ment on the 1sla"d and assure the future economic growth of sal.

The following analysis reviews the principal economic impacts of . the

proposed activity.

;l.‘ p ct on Households. The project team looked 1nto the effective

demand for both power and water and the following facts were established-

a,

At present, the population'of'Sal Island consumes 90 m per day

“of pure water;and.So m> per day of brackish water; the industrial/

commercial enterprisesyconsume an additional 30 m3 per day of pure
water; Present-day facilities are producing all the water that can
be produced with the existing installations. The available supply
of 120 m3 of pure water and 50 m3 of brackish water por day is not
sufficient, and the population is having to live on an average of
11.25 liters of pure water per person per day. (See Table 3 of

Annex 6.)

The average citizen .on Sal Island is purchasing pure water at

- $2.52 per m3 and brackish water at $2 36. (See Table 3, Annex 6).

At these prices, there is a demand, as. indicated in the preceding

. paragraph. The population of sal Island is g¢pending a total of

$321.30 per day for the available 170 m of combined pure and brackish

water .

‘The proposed pro;ect would provide pure water directly to each

indivzdual household or 1ndustria1/commercia1 installation at the

- 170
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‘ suggested price of $0 45 At the same time, up to 747 m3 of pure :

water could be made available per day.

’~Per capita consumption of water at present levels and prices

indicates that each person on Sal Island averages a daily expenditure 5

of §0. 04 for his or her l7 5 liters of pure and brackish water.,

;From the same. $0 04 pe day at the proposed water price, the individual

could purchase 88 8 liters of water per day (five times as much)

The anticipated water demand under the proposed pro;ect was established

at 50 liters of water per person per day. f‘
The households on Sal Island that were sampled reported an .

average income of $175 per month and an expenditure of $7 35 per month

(4.02% of income) on water for the persons living in the household
(an average of about 6.5 persons per household).k At the proposed
price of water of'$0.45/m3 plus $3.60 for amortization of water con-

nection costs the household budget allocation to purchase five times

L y s
. the volume of«pure.water would increase to §7.65 of 4% more than

present outlay.

; Although a conservative forecast of 50 liters of water per person
per day was made by the project team, it is a known fact that a major
finhibitor to consumption is access. Since,water is_now proposed to
‘be piped'into the households, it.is‘anticipated that consumption
’will be even greater than forecast." | | |

,The effective demand for pcwer is less certain because the lack

of connections to the households has never allowed the market to

develop. The on+Site study indicated that at best there are some

300 households connected to the existing electric power network.

These 300-households consumed in 1976 some 135,246 KWH andipaid
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for this power an average price of $0.142 per KWH, as shown in the
Technical Analysis, Annex 6
f[h,_}The proposed project will connect each of the existing house-f‘

fholds to the power network and, although each homveill consume:the—‘

Vpower;it can afford, 1t is estimated that on an average each house-f

bhold will use no less than 100 KWH per month’ Power rat s,

?posed ($O 135/KWH), will be reduced from the present average house-?
{hold rate of $0 142 on sal Island
rfli,,‘The random sample taken by the proJect team indicated that 4 5% B
| of the average household 1ncome of $175 was used to purchase electric
power, or about $7 87 per month The above average represented only‘
23 households that reported hav1ng electric power installed ’ |
ﬁ;JbThe projected average consumption of lOO KvH per household per €~f :
;imonth at the proposed rate would represent a power bill of about '
‘$13 50 per average household per month’ plus an additional $3 OO for
‘,amortization of power connection costs. At present, the existing
;-allocation in the household budget generated from the random sample
shows about $44.00 per month as "unaccounted," so part of this amount

could be used to cover the additional purchased electric power.

_'2. _Apact on Goverment, Commerxce, and Industry. These activitiesmare
also highly favored by the proposed project., ’ | | | |
~a., The GOCV currently is hav1ng to spend about’ $234,300 (Table 2,
Annex 6) per year to subsidize the existing water/power system on
fTSal Island.f The proposed pro:ect will provide a water/power system
:&that pays for 1tself and shows a yearly profit., Bs a result, the
'}ﬁ;GOCV will be ab1e to invest these subsidy funds in other soc1al pro-

1‘;:grams or in industrial development programs.

72



c.

The exlstlng industrles surveyed (Annex 9) employ some 960

persons but are limlted to sharlng about 30 m3 of water a day

‘available to the commerclal/industrial communlty. Avallablllty of
‘pure, piped-ln water will allow many of them to expand (the exlstlng
fHotel Morabeza and the a1rport, among others). The present pr1ce of

i$2 29 per m3 of water is another factor 1nh1b1t1ng the growth of

‘these actlvities.

The forecast for the proposed pro:ect antlcipates that govern-

Ament, commerclal, and 1ndustrial actiVLtles wlll greatly 1ncrease

their water usage, Detalls of thls forecast are shown in Annex 6.

| At present, these nonhousehold consumers are paylng $2.50 per m3 of

B pure water, the proposed plan ‘will prov1de these consumers with water

‘V'jTat $0 90 per m3 or about one th1rd of the present pr1ce.

' Government lnstallatlons will continue to have electr1c power at

the same price they are now charging themselves ($0.l35/KWH). However,
more power will be available if needed, whereas the generators in-

stalled at present are at their top capaclty.‘

‘ Power rates Wlll be reduced for 1ndustr1a1 and commerclal enter-

{ prises from the present $0.188 per KWH, as shown in Annex 6, to a

proposed $O.l35 per KWH. It is further anticipated that this sector
will greatly increase its power consumptlon, as discussed later in
the section entitled GOCV Indusgtrial Development Plans.

The proposedﬁwater/power system and wastewater treatment and

' 1rr1gat10n will create about 57 new permanent jobs and an annual

'payroll of over $128 000 Thls represents an average of $2'258 a

year. The proposed water/power and treatment irrigation system will

k'be the th1rd largest 51ngle employer on the 1sland, following the

Almlcar Cabral airport fac111ty and tuna cannlng factory.
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.. GOCV_Industrial Development Plans. As has been indicated in an

earlierxsection of this document, the GOCV feels that Sal Island offers one
Aof the major opportunities for stimulating economic growth in the Republic of
Cape Verde._ The island is only six hours flying time from many of the major -
' population centers‘of Europe and the U S A.; should an aggressive tourism
development scheme be implemented, there is ‘a strong possibilitv for the
iisland to become a tourist attraction.

Sal Island is one of the principal communication points between the
: Republic of Cape Verde and the outSide world The well—equipped international
airport located at Sal Island is- a real asset, together with the existing
industrial activities which were surveyed by the project team (Annex 9)

- During tne on-Site research by the proJect team, meetings were held with
several government officials to discuss the industrial development Plans: that
they had in mind after the implementation of this proposed project. The -
fOllOWlng new industrial/commerCial actiVities are scheduled for implementa- |
tion in the next five years-

)'a.“Tourist Hotel Plan- iave been‘completed for a new lSO-room

\

‘5 A tourist hotel on the island, and construction should start 1n 1978.

: *%//, - This hotel will require about 30 m3 of water and about 360 KWH of
- electrical energy per day. It is antiCipated that about 50 persons

o will be employed by the new hotel

bg- Hotel Morabeza. This facility is being expanded by 14 new units
‘ to bring the total capacity up to 60 units.' Additional water and
j power will be required when completed It is forecasted that the
'expanSion w111 represent added demand of 7 m for water and 120 KWH

ﬂ for power per day. The hotel staff Wlll ‘be expanded by another 12

”,} persons.» o
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c. Almicar Cabral Airport It is anticipated that new carriers -

will use the. facxlities, and the forecast calls for ax traffic

rincrease from two Jumbo Jets to six Jumbo Jets per dayv‘FWater . VQV
fneeds at the alrport will be 1ncreased by about 28 m3‘per day, but 3
yno power estimates were available.i The staff would be 1ncreased ;ﬁ‘

.by about 25 persons.

1 d;f Lobster Plant. This plant 15 completed and’ the GOCV is now pf

fsearching for a manager to direct operations. The lobster plant,

hwhen in operation, will use about 250 KWH per day of electric power.

jWater estimates were not yet available. The' lant Wlll employ

.about 40 persons.

e. Agricultural Schemes. This general area. of activity is being

considered on the basis of 75 acres (about 30 hectares) ‘of 1rrigated
land resultlng from the wastewater treatment and irrigatlon system,~
A recent in-depth agricultural study entitled "Irrigation 1n |
kTarrafal Cape Verde," by Mr. Ray Solem, indlcates (pp. 30 34) that
crops such as bananas, Irish potatoes, peppers,‘and onions willﬁglve

a gross return of $6,000 to $12,000 per acre.

f. Hothouse Flowers. Another interesting concept is to establiSh’
| a flower raising and exporting industry using the available treated
wastewater. The Canary Islands have very successfully exploited this
iactivity and are now earning substantial foreign exchange by export-
ing flowers:by air to thebEuropean market.
pANone of the above-mentioned activities are possible unless water and
poﬁef“;re made available. The new activities represent well over 150 new
JObS plus the 57 created by the new water/power plant, or a total of over 200

new Jobs, as an immediate result of this proposed project. At an average rate
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\;of $lBB per job per month, the annual payroll would be over $450,000 a year.u,
'This new payroll would‘have a tremendous impact on the economy of Sal Island“»
e Figure 7 ‘was; prepared to assist in establishing the suggested water and |
’power-rates.l In the: future, as industrial proJects are implemented, the GOCV

’_may vary the price structure along the lines plotted by the curve.Alfﬁ”~" i

| 41’ Internal Rate of Return. The internal economic rate of return for~M§
the power and water system is calculated at. slightly under lO%. Table 12 show'
quantifiable cost,and\benefitgstreamszfor-the calculation.
In;developing;theirateyofjreturnnanalysis the following;costs:andpbenefit:
,weregusedtr,”
| Investment -'Investment costs include the follow1ng~'
| ;’a; ; All initial capital costs of $8,040,000 spread over a fourv
| ?yearzperiod on thetbasis.of the‘implementation>planpand,5
_ $lob,000:in.working.capital (approximately3two:monthls
operation,andtnaintenance*costs).
b. Major-overhauls of’water/power‘plant in operating years
ten, fifteen and twenty. Cost estimates for overhauls are
on 25%-offoriginalhcost_of distillation plants and 25% of
diesel,generators every tenth operating year and 35% of
jo‘,riginalcost of distillation plants in the'fifteenth opera-
Mting year. Overhaul costs are estimated at $372,000 in
Voperating years ten and,twenty andr§468,900 in operating
year fifteen. - | A
¢. . Expansion of household connections for water and power

{n'yea; 1l of the project,in,the'amount of $239,000,
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;;fvidﬁli Return of land ($438, 000) and working capital ($100 000)
e at the end of proJect operating year thirty.
Operation and Maintenance - O&M costs are budgeted at $294 OOO in the firs1
operating year reflecting operations For only one-half of the year, |
$588 000 for operating years two through eight, and $759 000 for remaining
years with the plant operating at full capacity.
Benefits |
Income - Income from power and water sales is estimated at $414 000 in the

first operating year reflecting operation for only one-half of the year,

$829 000 for operating years two through eight, and $l 374,000 for remaining
‘years with sales at full plant capacity.v Aditionally, loans to finance water

: and power connection costs are assumed to be amortized by consumers over the

first five years at the rate of $92 000 per year.

SubSidy - Subsidy represents savings to the GOCV as present water production
on.Sal Island is subsidized by the Government at an annual level of $234 000.
SubSidy also includes the market value of the present government plant at
Santa Maria, estimated at $500 000. |

Surplus Monetary - Surplus monetary benefits result from the general tendency
of consumers to value water/power services’by an amount greater than they may
be asked to pay for these services. For the proposed project these benefits

can be grouped into two categories~ (l) the net savings to consumers of water/

power prices under the proposed pro:ect as opposed to alternative sources,

.-and (2) additional output or business actiVity due to water/power being less

expensive and of higher quality than alternatives.

Only the first category of benefits for industrial/commercial users has

. been estimated The second category of benefits (surplus monetary benefits to

_1household consumers) is discussed below under non-quantified benefits.
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‘\ The first category of benefits to industrial/commercial consumers can
. i . Lo 5
be measured by the difference between proposed power/water prices under the
project and rates paid in the past for: power and water., Post power rates 'h

averaged $. 188/KWH to industrial/commercial consumers while proposed power

ate is $ 135/KWH, resulting in a savings of $ 053/KWH. Applying this savingyff

7to pro;ected power demand of industrial/commercial users yields an - annual :

surplus monetary benefit of $89 000 in operating years three through eight

.and $150 000 ‘in the remaining-operating years. Calculation is shown in
Table 13.

The same procedure can be applied to water consumption.; The differential
between past and proposed water rates is $1 62/m .f Applying this saving to
only increased estimated consumption by industrial/commercial users yields an:
annual surplus monetary benefit of $38, 000 in. the first eight operating years
and $67 000 in remaining operating years.,'Increased estimated water consump-
tion, instead of total consumption, is used in the calculation of annual
.savings to avoid double-counting of benefits as savings to water users for
present consumption have been included in the calculation of the GOCV water
subsidy.,_See’Table 13 for computation. |

;;%Discounting the above stream of benefits and costs.yields an internal
economic;rate of return of slightly under lO%.‘gCertain;non-quantified bene-
.fits~also accrue to the project and would increase.the economic rate of
»return. These benefits are discussed‘below.

Non-quantified Benefits

Industrial/commercial - One part of the sector goal of this progect, as ‘

presented in the Log Frame, is to establish a. baSis for continuing economic
growth on Sal Island’ through development of an assured expandable supply of

pure water and electric energy at costs below present levels and necessitating
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no capital investment by the consumer., In many activities the same output
can’be.produced by substitute sources of power/water, so that net advantages';
are ‘cost savings ‘of the proposed power/water project over substitute sources.'r
These benefits were measured above._ In other activities, however, electriCity/

water is far cheaper or of higher quality, and extra output also results.: the

benefits constttute the net 1ncrease in the profits or output of the activity..

: substitutes are too expensive (high capital and maintenance costs) or too _s,m
, unreliable so that businesses cannot make a profit w1th their use, however, if

costs are cut suffic1ent1y to allow profits, new bu51nesses develop.‘ Example

of potential new or expanded business activities on Sal Island, assuming pro-’
posed water/power 1nfrastructure is in place, include tourist hotels, airports,
ice production, domestic ice re’rigerator production, and reconstructed drv
milk production.

Residential consumers - Total monetary benefits to residential consumers
under this project would be the amount of income households are prepared to

allocate for in-house power and water services. Benfits to households of these

'services are high and include, among others.

:é; ;reduction in time required for basic household tasks (In a typical
o ;fhousehold day about 1 1/4 hours, 2 1/3 hours and 3 1/2 hours are
?';fdevoted 'to’ fetching water, caring for clothing and preparing food,
ffrespectively), | ‘ |
‘:{biif‘better food‘storage;methods (1ceboxes, refrigerator, etc. )i
{jc;i kimproved food preparation hygiene,‘
f,;vd{"“increased personal bathing and body hygiene;
“:e-f’.better laundering methods; and-

‘jf-l‘,better lighting conditions.
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The demand analysis derives housenoira consumption and unit rates ta arrive’
»Yat actual revenues for the utility enterprise, or the direct consumer benefits.

fAdditional amounts over actual billings that residential consumers are willing

fto allocate for proposed water/power serv1ces are extremely difficult to measure
fdue to problems of 1dent1fying separate 1nfluences on household behavior, spec1-
jfying a correct mathemat1cal model of household behavior and randomness in sample
vsurveys. However, given the attractive benefits of in-house water/power services
jand in the case of water, the extremely favorable proposed rate structure
allowing five times as much water as is presently consumed for the same household
tbudget amount, it would appear that surplus monetary benefits are high,

General Health - The project should have positive effects on the general health |
of the population particularly in the incidence of water related diseases. “
Increases in general health can be translated into a more efficient work force

'and 1mproved productivity and scarce health resources devoted in a more optimem

fashion.

Sensitivity Analysis. A sensitivity analysis was madevto determine direct
economic effects of reduced airport demand for power/water assuming disContin-
uance of landings by South African Airways jumbo jets and no increase inylandings'
by other international carriers. Reduced airport demand for power/water results
in an annual decrease in net benefits of $125,000'[direct revenues ($172,000)+ -

‘surplus monetary benefits ($17,000) - cost savings (564,000)], and lowers the

internal economic rate of return to slightly over 8%,
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... vCOSTS

' ECONOMIC'ANALYSISf
($000's)
BENEFITS

' Table 12

o INVEST.

O&M.

.. TOTAL INCOME SUBSIDY

SURPLUS

MONETARY

 TOTAL

- NET

© 569

361

3,371 204

58
88
PO
:jéjé' f759

13-16 759

468 759

el 79
372 759 1,131

2331 - 750

538 759

*P,V. of net benefits at 10% is

569

3,611

11,227

221

of slightly under 10%. ,
To determine internal financial rate of return of the project surplus
monetary benefits are deleted from the benefit stream to arrive at

Internal financial rate of return is

slightly over 7%

3665
i?i?§;
?iS?éi
s

759 .
759

759

460

921
921
875"

!‘.‘x 1’

1,

] ”»’1"

' L]'.’
1,
L

1,

‘financial net benefit amounts.

374;
374 
‘;¥;$741
,374;
374.
)

374

374
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o
24
23
2
234
;é§4f
234
23
234
234
2

234

234

iugdi
ffié7
127
?fizi‘
 };27
217
a7

217
a7

27

217

1,141
1,282

1,282

1,236
1,190
:i;éésf
‘ifaégi
:;;Ség;
1,825

1,825

1,825
1,825

1,82

" BENEFITS

(569)
(3,611)
(2,524)
105

694

648
602
827
6%
'J1,066
598
1,066
194
1,066

1,604

($129,000), thus yielding a.rate o. return



‘Table 13

SURPLUS MONETARY BENEFTITS

Power. .

f Savings
'Current Price/KWH to Industrial/Commercial User:

‘Proposed Price/KWH to Industrial/Commercial User ‘

Savings/KWH to Industrial/Commercial User

Total Savings: erating Years 3-10
KWH Industrial/Commercial Usage
Savings/KwH

Annual Savings
Total Savings: erating Years 11-32
KWH Industr1a1/Commerc1a1 Usage
Savzngs/KWH ‘

Annual Savings

Water

" SavingsaM> 3
.Current Price/M”_to Industrial/Commercial User
Proposed grice/M to Industrial/Commercial User
Savings/M

Total Savings: Operating Years 3-10 :
Addltlonal M® consumption industrial/commercial
Sav1ngs/M

Annual Savings

Total Savings: Operating Years 11-32
Addltlonal M3 consumption 1naustrIaI7commerc1al
Savings/M3

Annual Savings

83

1,685,000

s_89,300

2,825,000

$.053
$_ 149,700
b  —————

$2.52
0.90
$l1.62

23,700
$1.62
$38,400

41,600
$1.62
$67,400
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COSTS

Table 14

ECONOMICfsENSITIVITY ANALYSIS*

'$000's)

BENEFITS

-SURPLUS

NET

YEAR

" INVEST.

O&M ' TOTAL -

INCOME SUBSIDY 

. MONETARY

TOTAL

~BENEFITS

569

3,611

" ges

y"“ 538‘

695.

P

. 569

s s
e
.524 ,’;32§f
o5 o
695 1,067

695 695

695 6

695 = 157

378
749

‘1202
1202
1,202
1,202
1,208

{i{202;

1,202

a7
VSSQEi
24
24
254¥f
234
234 .
24
234
24

234

55
10
110

200
200
doo
e;éodf
200
200

200

.;13047‘

003

Loar
1,001
;11636i
1,63
1636
1,636
#i;gas

a;;sés-
1,636

1,636

(569)
(3,611)
(2,586
(20)
569
523
477
702
569
941
473
941
569
941

1,479

. *P,V. of net beneftis at o-» is $176,000, thus;yieldiné'a rate of return of

“?:félightly over 8%.
-~ To determine financial rate of return of the project surplus monetary

-benefits are deleted from the benefit stream to arrive at net financial

© benefits, amounts.

6% .
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Table 15

ECONOMIC SENSITIVITY ANALYSIS
EFFECTS OF LOWERED AIRPORT DEMAND FOR POWER/WATER

REVENUE EFFFCTS

Water
1. Decrease in demand

Demand analysis shows projected increased annual water consumption at
airport of 10,200 M3 as a result of an increase in jumbo jet traffic 4/day.
Present jumbo jet traffic of 2/day is estimated to account for 3,420 M3
on an annual basis, obtained by multiplying the percentage of South African
Airways landings (730) to total international landings (1,090) by current
airport consumption., Total annual increase in demand equals 13,640 M3.

2. Decrease in revenues.

Decreased consumption 13,640 M3

Unit Price - _$0.90

Decrease in revenue $12,276
——— 3§

-3. . Decrease in surplus monetary benefits

Decreased consumption 10,220 M3

Savings in unit price $1.62

Decrease in benefits $16,556
]

- Power
-1, ‘Decrease in demand

- Demand analysis shows projected increased power consumption for govern-
‘ment, illumiration and airport of 790,800 KWH's. For purposes of this
analysis, it is conservatively assumed that this additional demand is
attributable solely to airport activity associated with increase in jumbo
jet traffic 4/day. Present jumbo jet traffic of 2/day is thus assumed to
consume annually 395,400 KWH's. Total annual decrease in demand equals
1,186,200 KWH's. .

2. Decrease in revenues

Decreased consumption 1,186,200 KWwH's
Unit price S $.135
‘ o $160,137
_—t

3. Decrease in surplus monitarv hanafite e oQe.

- COST EFFECTS

o water . Power
Decrease in consumption 13,640M 1,186,200 KWH's
Unit cost savings $ .79 $.045
‘Total cost savings $10,775 $ 53,379
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, 5:“ ‘?oreign Exchange Impact. Another benef:t resulting from thls prooosed

";project is the impact of foreign exchange.' The short-tern industrial development
vprojects of the GOCV aze basically in the areas of tourism,,export of seafood, ﬁ
'and air transportation. All three of these general areas can be developed given

,,ample supply of both water and power. Once developed, all three areas will be

generators of additional foreighn exchange, resulting in direct a551stance to

the GOCV in its attempts to strengthen 1ts balance of payments p051tion. The ,

‘airport is a service agency of the Gocv with net foreign exchange earnings is

resulting from airport use directly benefitting the central government The

lobster plant and hotel corporation are controlled by the government, thus

. r

facilitatin' control and capture of foreign exchange. GOCV mechanisms also B

exist to capture foreign exchange in businesses where the qovernment is ‘noti.

‘an‘active‘partner;

.a,gifTourism. The GOCV has begun to market shares 1n Hotel Mar, a mixed
'};private (49%) ‘and" government (51%) corporation.j- | ' ’
;The initial targeL of $934 000 div1ded at $458 000 from the private
:sector and $476 000 from the government has already been exceeded.
‘Private sector purchases have approached the $1.5 million mark Country
isources are Angola (s1,120, 000), Cape Verde ($249 000), Holland :
(s62, 000) and Senegal ($31,000) Initial plans are for construction
'of hotels on Sal and Sao Tiago. According to the Minister of Economic
Coordination, construction could begin sometime this year.
The tourist hotel with 150 rooms would serve a 60% occupancy
jon an annual average and conSidering a modest charge of $20 per room,
;the hotel could generate scme $657 000 per year of which 99% would

!be‘foreign exchange.,'The‘foreign:exchange;component of operating .
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'costs would probably be about 30% of the gross; therefore, the
; hotel could produce a net benefit of about $460, 000 per year in-
‘jforeign exchange.. ;7

Phe tourists at the hotel probably would generate an averaae of

Q$lO 00 per person per day of outSide expenses (taxis, beverages,

;shopping, etc ), thus injecting inco the local economy another -
F$328 500 per year. _f
- If the services cost up to 50%, this would still leave a net
_benefit in foreign exchange of over $160 000 per year.

‘ To serve these hotel guests,‘it is estimated that as many as
: _50 persons would be employed by the tourist hotel |

b.  Air Transportation. The Almicar Cabral Airport at present serves

on a scheduled basis two to three foreign planes per day for an :
average of 20 flights per week Of these, 13 flights per week are
B747's belonging to:South African Airways. Non-scheduled airline
stops account for an additional 10% of foreign airport traffic.‘,
These 747's purchase about 1 m3 of water per landing and- suffiCient
fuel to continue to London or Johannesburg. At the Almicar Cabral
Airport, the B747's are charged about $1,300 for landing rights
and the 707's pay about $630 for that priVilege. The present income
for landing rights is about $24,150 per week or. $1 256 000 a year.
The GOCV plans to increase the use of the airport by foreign carriers.
AThey forecast up to six jumbo Jets per night, if they have water and power
1to support them. The additional air traffic would generate an additional
income (landing rights only) of $2 847 000 per year in foreign exchange.
;fg. Two new carriers, Aeroflot and Angolan Airlines, have been added in

,the last nine months., Additionally, many occaSional stops are made by a
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large number of carriers'which‘regularly fly over-head such as the ten

VUruguayan transport planes which began to arrive during the team visit.

Negotiations are continuing with the government aud Pan Am, Air Afrique

KLN, Air France and Swiss Air. SOuth African Airways is negotiating with

*;Varig to prov1de technical servicing for additional Varig planes. The list
j‘ot airline companies with scheduled flights over Cape Verde reads like a
" who's who of international aviation and includes Lan Chile, Iberia, Pan Am,

, Air Afrique KLM, Alitalia, Air France, Swissair, Air Morocco, British .

f Caledonia and Air Cubana.

Additionally, negotiations with ICAO to designate ‘the Almicar Cabral

' Airport as a flight information subregion (FIR) are now in the final stages.

c. New Lobster Plant. The new lobster plant will be gOing "on stream"

some time this year. No estimates or forecasts are available on the
anticipated production,:but all of the finished product will be'
vexported tovEurope. Lobsters wholesaled in Europe are purchased at
about $2 50 to $3 00 per kilo. Live lobsters are- purchased on Sal
kIsland from the fishing fleet at about $l 50 to $l 70 per kilo.
Assuming a small production of only l 000 kilograms per day, the

plant could generate a foreign exchangegcash:flow of well over $650,000

1per»year.
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IV. IMPLEMENTATION PLAN

A, Administrative Arrangements

Once the Project Agreement has been Signed, it is’ suggested that the AID

engineering and administration" firm (E/A firm);:,This firm is;of critical
importance to the project The contracted E/A firm must have special expertise
in desalination plant design and materials specifications, as well as haVing
qualified personnel to handle power plant, power transmission, water distribu-
tion, water treatment, and irrigation systems design. To assure continuity

in overall responsibility for the technical success of the project, it is

further suggested that a single firm be employed for the detailed design of ‘the

final project, preparation of procurement specifications, preparation of bid
packages, ‘and general construction superVision for the GOCV
f2. Detailed specifications for the procurement of‘equipment and technical
services for:
| a. Desalination/power”plant
b, Water distribution and delivery system
fc;’ Power distribution and delivery system
;d; 'Wastewater collection, treatment, and irrigation system
e;‘- Training and operation system
_f;‘ Employee serVice and support system ’
3,f:bThe selected E/A firm Will also have the responSibility of’ preparing
a detailed implementation plan acceptable to- both AID, the GOCV, and the

present plant.,g



B.. Implementation Plan and~PPTNC
The general implementation plan is pased on an estimated total of 48
months elapsed time from signing of the Project Agreement to pro:ect comple-~
vtion.v This may be shortened at a later date if the E/A firm can establish a
shorter implementation plan.‘ Full project completion is to include a one-year
period for start-up, acceptance, testing, operator training, and production
performance evaluation during the equipment warranty period
- rhere will be essentially three pPrincipal phases..
Design o
Construction [
Operational Training
Each phase will require about ‘16 months as shown in the Planned Performance
'Tracking Network Chart (PPTNC) |
1'711.} Design. The E/A firm is- responsible for the detailed deSign of ‘the
fpro;ect, preparation of procurement specifications for major items of equipment,
preparation of the complete bid package for a general construction contractor,
and provision of construction supervision. for the GOCV The E/A firm will also
develop a detailed training program for key personnel and make all arrangements
for training courses in equipment manufacturers' faCilities and appropriate
operating water/power plants. | " " | (T”
During this phase, the equipment bids should be received by the GOCV, which
Wlll be assisted by the E/A firm in the evaluation of all bids, selection of
,suppliers, and the selection of the general contractor.t 5

”-Q2.;V Construction. A delay of a year or more in receipt of all pro:ect

materials is anticipated, with the desalination/power plant being the last
component to arrive. During this hiatus, the GOCV, through the selected
fgeneral construction contractor, will start on survey and construction work

relevant to laying of pipe and power 1ines, construction of" water storage
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fwithlfeeders to individual homes, construction of the wastewater collector,

»_treatement, and irrigation system, as well as the facilities for the emplovee

' 'facilities, and other activities. The general contractor will be responsible
;:ffor the construction .of all plant Site work, installation and start-up of

fequipment, construction of the water and power distribution system complete

‘suppor tsystem. 3

inecessary materials and equipment, both locally available and imported, to

complete the project and place all systems 1n operational conditions. The.

constrvction contractor also will be responszble for hiring local labor to

, "the extent that the required skills are available and to supplement this work

‘force w1th foreign personnel as needed to expeditiously and effic1ently complete

the project



IMPLEMENTATION PLAN

. Time
(Months)

. 4‘0'. '

2;1}}:<Sign Progect Agreement-“q

12Q7goPrepare RFP and E/A Proposal 2.

’,:;Contract E/A ‘,. }il 'Syt
1_4gr',start Training Program o :ég%
,5;' " Project De51gn and Specifications-Bld Pkg. i§ 
cfn.”Purchase Long Lead/Time Items't o roi
v77;y;v5elect Construction Contractor | j;?é
-é.fﬂ Start Construction Plant ' fié;
;é;a- Start Opening of Trenches ;.31 fi5~
F‘iO. Start Employee Support Facilitiece- fiii,
11.‘<Test Switchgear ?iéﬁf
112; Test Lines ;iénY
'13;;,Start,squipment Installation ‘:6;5
:}4L‘ Close Trenches fé4
'lS; Conduct Plant Start-up Acceptance Tests f:'ﬁlzé,f
16. ' Complete Tralnlng Program IZSt*
‘17;t’start on—the-Job Tralning 5291£
‘18; rP1ant and System on Stream ‘3Q?_
fi;;iicomplete Employee Support Facilities ?34‘;
'éoiticonplete Acceptance Tests 1Qéfi
j21;,"l.éorynpiete Construction ‘Aé}ff

22;;fconduct Project Evaluation '4Qlf
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- 3. Operational Training. The third and last lb-month phase w111 begin

when the plant equipment has been installed and is ready for initialuoperation

‘During this period, the plant staff will receive on-thef‘ob training and ff

remain in training until all systems are understood and are operating effectively

‘The E/A firm will prov1de follow-up'maintenance checks for the duration of the

contract. During this phase, the E/A firm will remain on Slte to test and;{i
’ evaluate the total system and the components. Should any funds remain, the E/A
firm will coordinate with the GOCV on the utilization of these funds for
‘additional technical a591stance and training.

.C. Evaluation

- As has been indicated, the last 16 months of the project period involve

full systems utilization and continued on-the-job training of all staff;;:;dg
is recommended that the GOCV retain a reputable consulting engineer:for;thisf
period to evaluate the following: -

a. Plant performance

7h.“‘Personnel performance

é;if Stock control procedures .

d.‘ Adequacy of spare parts and stock items inventory

e. Overall effectiveness of the staffing plans “‘r

The GOCV should set up a system to keep detailed records of water and
'power usage in order to evaluate consumption patterns and trends as’ an aid
in predicting future requirements. Detailed analySis,of consumption patterns;
will also provide the information required to schedule water production‘; |
effectively in order to stabilize the electrical load on the plant andﬁimproye

overall efficiency.
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At ‘the end of the first e1ght-month operating period, the consultant

anwillj:repare a final evaluatlon report with recommendations for 1mprov1ng
f,overall system eff1c1ency. In additlon to techn1ca1 ana1y51s, this report

;also should evaluate the effect1veness of pr1c1ng pollcy and consumer educa-~

1ng the goals of the pro;ect

EE It is further suggested that a year after completlon, an evaluatlon be
conducted by AID or an AID consultant to determlne the pro;ect's 1mpact on
economlc growth, public health, and 1mprovement in the general quallty of

life for the populatlon of Sal Island The information generated from such

an evaluatlon would be of great value to other teams in the future when

”de51gn1ng pro;ects related to the establlshment of a baSIS for economlc‘f

'growth ‘and’ acceptable standards of publlc health

D, Conditions and Covenants

As a condition precedunt to flrst dlsbursement the Gocv shall provide

an oplnlon of counsel acceptable to A I D that a sem1-autonomous public
enterprise has been created to 1nstall and.dperate the desalinated water/power
fac111ty on Sal Island Such oplnlon shall be accompanled by approprlate
by-laws and an organlzatlon chart

| The GOCV shall covenant to earmark surplus revenues generated during the
f1rst‘ten years of the water/power plant's life for allocation to development
act1V1ties f1nanc d by the Gocv Budget Surplus revenues generatel from the
Proyect are deflned as prof1ts determlned in accordance w1th generally accepted

accountlng princ1ples less approprlate general reserves and funds for small

‘capltal 1mprovements and beneflts for employees worklng for the publlc enter-

prise.
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The GOCV shall alsdsoovehahtfthat~water and electric power:oohshhption7fi

'Qby:GOCV facilities within the Sal Island distribution network will be. limited:

solely to water and power produced by the Pro:ect fac111ty, except 1n those

cases when water and power from the Pro:ect fac111ty are not available.,
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SUPOLLLEERTY

Project Title & Number:

PRGJCCT DESIGN SUMMARY

LOGICAL FRAMECIOIK
Cape Verde - Desalination and Power (Sal)

MAKRATIVE SUNMARY

(FIMS'IRU:ﬂON:

OR SUBMITIED.)

THIS IS Art OPT.ONAL
GRM WHICH CAN BE USED AS AN AID

T0 ORGANIZING DATA FOR THE PAR

RLPCRY, IT NEED NQT BE RETAINED

Lifo of Project:

Feen FY___28 to FY, §2
Toto! U.S. Funding__$6,290,000
Dote Prepercd: Apxc i) 1977

PACE !

["OLJECTIVELY VERIFIABLE INDICATCRS

MEANS OF VERIFICATION .

IMPORTANT ASSL+PTIONS

Progrom or Sector Gosi. The teoader objactive to
which this project contribytes:

Establish a basis for evonomic growth
and acceptable standards of public
licalth on Sal lsland, Cape Verde

Impéove public health

1=T

Maozures of Gool Achiuvzmant:

Increased investment, job genes-
ration, and economic development
on Sal Island.

Roduce incidence of water related
dlseases.

Baseline data study of industrial
activities at start and end of
project.

Baseline date study of water related
dissases at start and end of project

Asaunpticns for achioving goal torsars:

Tha presence of abundant and inexpensive
water and power will assist in
developing additional industries.

Availability of more and purer water
for drinking and washing will reduce
disease incidence. Establislment of
& sanltary sewage removal system will
reduce disease incldence. ’
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FROJECT DESIGN SUZNARY
LOGICAL FRAMEWCRK

Projoct Titls & Number: __Cape Verde - Desalination and Power (Sal)

Life of Project:

From FY _ 78 ____toFY___ B2
Toto! U.S. Funding _36.290,000
Date Prepareds, Al 1977

PAGE 2

NARRATIVE SUMMARY

03JECTIVELY VERIFIABLE INDICATCRS

MEANS OF VERIFICATION

IEPORTANT ASSUMPTICHS

Projcct Purpose:

Establish technically and economically
viable watcr/power production system,
water/power distribution and delivery
system, training system, employees
service and support system, and waste-
water trcatment and irrigation system
for the¢ five principal communities

of Santa Maria, Espargos, Preguiga,
Palmeira, and Pedra Lume on the Island
of Sal.

Conditiens thot will indicate gurpose has baon

ochieved: End of projcct status. .

1.

2.

10.

Each of 1,300 households on
Sal Island will have in-house
access to fresh potable water.
Time spent by average family
in pursuit of water reduced
from 1.2 to 0 hours per day.
Unit price to domestic
consumer of water reduced
from $2.52/m3 to $0.45/m3.
Average quality-of drinking
water improved from 1,750 ppm
to less than 100 ppm.
Incidence of impure water-
rclated diseases decrcased at
lecast S0M.

One thousand additional homes
on Sal Island will enjoy at=
home access to electrical
power.

Electrical power rate made
available to all consumers at
$0.135/KWH from present price
range of $0.14 to $0.18/KWH.
Desalination/power infra-
structure and other systems
will generate ample revenue
to pay all costs of operation,
maintenance, loan, sinking
fund, and others and still
show a profit.

irrigation of 75 acres by
using trecated wastewater

from the system.

Generation of over 50 new
permanent jobs on Sal Island.

Survey and cvbscrvation.

Assumptions for achisving purpose:

That the GOCV will enter the
Project Agrccment and will
construct and operate the
system as rccommended.
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AID 102028 (771)
SUPFLEAINT 3

Piaject Titly & Musber:__Cape Verde Desalination and Power (Sal}

PROJECT DESIGN SURMARY
SICAL FRILERSRK

Life of Proect:

From FY _18 s0 FY__02
Totel U.S. Funding_$06-290,000
Date Prezorads: April 1977

PAGE S

NARRATIVE SUMMARY

GUJECTIVELY VERIFIASLE INDICATORS

MEANS OF VERIFICATION

WAFOQRTANT ASSUMPTIONS

Outputs:

1.

3.

Desalination and Power

Water Delivery and Distribution

Design, procure, and install
a seawater desalination
plant with 900 m3/day capacity|
and with an electrical power
gencration capacity of 50,400
KW per day.

Construct foundations, sup-
port buildings, water and
fuel storage tanks, and site
access roads as needed for
such a seawater desalination/
power plant.

b.

Power Delivery and Distribution

Design and construct a fresh-
water delivery and distribu-
tior. systcm originating at
plant site (water/power
plant) and connecting it with
community storage tanks and
then to 1,300 individual
users in the communities of-
Santa Maria, Espargos,
Preguiga, Palmeira, and Pedra
Lume.

Procure nonlocal materials,
technology, and equipment for
the systems.

Dnsign and construct a high-
tension power delivery system
connecting the water/power

plant to five community sub-
stations, one at each of the

Maoniteds o_l Quipus:

Obgervation

Outputs (Continued) :

5.

five locations mentioned.

b. Design and construct a
power distribution system
to provide electric power
t~ <ach of 1,000 house=-
i.ellis in the five
communities.

C. Wire 1,000 homes to re-
ceive the supply of
electrical energy.

Operation and Maintenance

a. Design and implement a
technical training
program for the entire
system staff. :

b. Establish system to

measure, bill, and collect

payments for both water
and power used by consum-
ers.

c¢. Establish water and power
pricing politiss for Sal
Island which would enable
adequate revenue genera-~
tion to support the
operation, maintenance,
loan charges, and other
costs of the project.

Wastewater Treatment and

Irrigation

a. Design and construct a
wastewater collection,
treatment, and irrigation
system for the

Project Reports
Outputs (Continued)

comnunities of Santa Maria,
Espargos, and Prcgquica.

Assumpticns for ochisving outputs:

1. GOCV coopcration in
implementing the
Pproposed program,

2. Determination by GOCV
to establish a watex/
power authority for
Sal Island.
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Projoct Titlo & Mumber:

PROSECT o5

SIS SULLARY

LOCICAL FRASITIRK

Cape Verde - Desalination and Power (Sal)

Life of Project:
Frem FY 7

to FY.82_ .

Taal U.S. Fundirg xiﬁ . 2?9.000

Cate Przperod: AP,

. FASE
HARRATIVE SUMMARY O%JECTIVELY VERIFIAZLE INDICATGRS | MEANS OF VERIFICATION LiPORTANT AS3LMFTICKS +
L:zuts: Impleraniction Terost (Tyse ard Quantity) Azsumztieas for previding irguts:
AD socv

Desalination/Power Plant $3,322,498 $ 258,913 Observation, monitoring by E/A Project monthly status reports, Acceptance by AID and
Water Delivery & Distrib. 1,305,113 477,840{ £iT™ and AID staff. quarterly and yearly reports. GOCV of proposed project.
Power Delivery & Distrib, 806,447 314,974
Training 160,000 33,760
Employces Service & Support 170,754 120,120

Subtotal (includes 10t 5,764,809 1,205,607

contingency)

Sanitary Scwage System 524,200* 221,500
Land, Right of h‘ay,cap.As - _J'_,_'o701 000

Total $6,289,009 $2,4Q 7107

Rounded %o 6,290,000 2,49 8000

*USAID Grant.
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_Cape Verde: - Desalination and 'Power (Sal) Certification Pursuant to
- Section 611(e) of the Foreign Assistance Act of 1961, as Amended -

I, Jim Mahre, U.S.A.I.D, Representative in Cape Verde, do hereby certify
that in my judgment the Republic of Cape Verde will have the financial
and human resources capabilities to implement, maintain and utilize the
subject capital assistance project. This certification takes into
consideration the requirements placed on the Republic of Cape Verde to
maintain and utilize other projects previously financed or assisted by
the United States.

- This judgment is based on the high priority the GOCV has assigned to
water development, in general, and this project, in particular, and the
GOCV's past performance in maintaining and utilizing successfully
assistance provided under A.I.D. projects,

)
L Aok g, \i IL‘ \v,\/\ ‘l\/\?m

' Jim Mahre
\\\

ﬂkl‘;~~"L tiﬁjlqif

" Date

2
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Setrelaria de Estado da Cooperacdo e Planeamenlo
. O SECRETARIO DE ESTADO

Praia. May 21. 1977

Dear Mr. CONROY. -

Concern1ng the project "Dessalinization and Energy" on the
zsland of Sal, Cape Verde, we would like to give expression to the great
value the Government of Cape Verde attaches to this project, which is
seen to be of significant importance for the development of the.island
and of the country.

In the first place we would like to bring forward the specific
character ao the Cape Verde natural conditions: due to the lack of
groundwater in many places and lack of rains during at least 9 months of
the year, in some places industrial production of potable water is a pre=-
requisite for any other (productive) activity. Of course this is not a
favourable condition, but undeniable and therefore fhis type of projects

do have a high priority in our development policy.

In the specific situation of the island of Sal th

The international airport of Sal is in fact the most 1mportant
infrastructural element of the island it is planned to extend its utili .

zation by increasing its use as intermediate stop on intercontinental flight

Mr. Dennis CONROY
Africa Bureau
Agency for International Development

v
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‘Secretaria de Estado da Cooperagdo e Planeamento

;%by increasing the export of fresh lobsters, eventually by exportlng floweraz
fand fresh vegetables and finaly the airport is of 1mportance for the |

idevelopment of tourzsm.

Satfproductzon is another main source of income, but the pro

ﬁlduct1on potentxal 1n fact is much larger than the actual production.

Any growth of these activities, which may benefit the whole

fgCape Verdzan economy, and may attrack cape verdians from other islands,

'gbut also the initiation of new activities - even agriculture is poss1b1e,
ﬁ1s water is available - depend for a large part on an adequate water and
iﬁenergy supply.

As you know the ex18t1ng water supply capac1ty is 1nsuff1c1ent

ffand requires a heavy susidizing from the government as such having a ne

:gatlve impact on the countries economic sztuatlon.

; Seen the con51derat1ons mentloned above, we would like to
express once more the great 1nterest the reallzat1on of the "Dessalznlzatxon

and Energy prOJect has for our country.'

"' Sincerely Yours,

State Secretary for ,
Cooperation and Planning -
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Annex 5

INITIAL ENVIRONMENTAL EXAMINATION AND
'PROJECT TEAM ENVIRONMENTAL ASSESSMENT
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CAPE VERDE = - DESALINATION AND POWER (SAL)

Initial Environmental Examination

.beject Location: Cape Verde

Project Title: Desalination And Power (Sal)

Funding Amount: AID Loan '''$5,765,000
AID Grant 525,000
GOCV Grant 2,498,000

Life of Project: Four Years

IEE Prepared By: Richard Ray Solem, AFR/DR/CAWARAP

Date: October 13, 1977

Environmental Action Recommended: Negative Determinatio:

Concurrence:

s Thpmgr W Masch >0,147&

Graham Thompson, AFR/DR/CAWARAP Date

Asgistant Administrator's Decision

" Approve WQ/—_

/

~ Disapprove

; Goleybutcher, AR/AFR - Dat/.(



IMPACT IDENTIFICATION AND EVALUATION FORM

‘}Inpact»
~Identification
g and -
pact Areas and Sub-areas . i/ : -Evaluation &/

A Land Use
1. - Changing the character of the land throuah:

A 1ncreasxng the. populatlon

g Extracting natural resources

J: Land clearlng

Changlng 5011 character

‘°fAlter1ng natural defenses

:Forec1051ng 1mportant uses

f4;‘f:Jeopardlzlng man or hlS works ONG
5. Other factors

: 4pr1nk1er Irrlgatlon w111 result

~din 1ncreased agr1cu1tura1 production

N

B;at;Water Quallty

i;i_jPhy51ca1 state of water . tf':»5N:;'g
2, Chemical and biological states7‘ N
ﬁ.f:eEcological balance | , . S M

‘4. Other factors .

Quality of water consumed will
improve as desalinated water
replaces brackish ground water -
for drinking use.

-1/ Ssee Explanatory Notes for this form.

_vfg/ Use the following symbols: - No environmental impact
_— Little environmental impact

N
L
M - Moderate environmental impact
H
U

- High environmental impact

= Unknown environmental imr.ct
August 1976
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Atmospheric

‘ lvo‘

2.

~Air additives
Ait.pbllutién
' Noise pollution

" Other factors’

D{W,VﬁatﬁrallResourcés .

lv.
2.

Diversion, alterea use of water

Irreversible, inefficient commitments

 Other factors

Lowering of water table due: to

pumping of drinking:waﬁer will be halted.

Cultural

Altering physical symbols
Dilution of cultural traditions

Other factors

- Socioeconomic

Changes in economic/employmgntvpgtternsﬁ,

Changes in population =

‘Changes in cultural patterns

;. Other factors:




Changing a natural environment -

2. Elininating an ecosystem element -

3. .Other factors:

_Possible increase in sewage load:

‘at Espargos and Preguica

- H.'"'General

1.  Incernationai impacts NG

2. Controversxalmpacts SN

4. Other factors . .= . -

"I Other Possible Impacts (not 1isted above

Seeattached Discussion of Impacts.



PROJECT TEAM

ENVIRONMENTAL ASSESSMENT

'vaProJect Description., The principal purposes of the proposed project

are to provide a basis for continued economic growth on Sal‘Island in the'é

Republic of Cape Verde and substantially improve the standard of living and
quality of life for the population by proViding minimum adequate supplies
’of water and electric power throughout the island The major features of the
project include a centralized water and’ power production facility, transmis5ion
lines, and house-to-house distribution systems in the five existinq ponulation
centersryl

rThe production facility will contain multiple diesel: electric driven, p
vapor compression type seawater desalination units, administrative buildings
and facilities, storage building, warehouses, shops, and other maintenance
facilities.~ The. total area of the central plant facility will be approximate-
yly 1.5 hectares Wlth associated roads and other paved areas as shown in the
proposed Site layout drawing of this annex.” The main Slte‘WIll contain a fuel
oil storage facility which will be replenished through an underground line
from the off-loading dock at’ the Port of Palmeira. Seawater will be supplied
to the desalting facility through an underground line from the intake pumps
_located on a pier 150 meters south o% .the plant site.

The main transmiSSion lines for water and power will be laid in under-
ground trenches. Water will be pumped to a major high evaluation storage tank
for gravity distribution to indiVidual head tanks in the major population
centers. The water distribution system to indiVidual users also will be under-
ground. High-voltage power from the main transmiSSion lines will be stepped/

down in voltage at the main distribution pOints for overhead transmiSSion to
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; .

) PALMEIRA 1
; SAL ISLAND\

CAPE VERDE .

SCALE : 1/5000

DESALINATION POWER PLANT

1) ADMIN. 8 CAFETERIA - 4001!\ N
2)FUEL OIL S a 200m
3) RESERVOIR 1000 m?
4) PLANT BLDG. 700 m"
5) SHOP 8 PARTS 700 m"
6) WARZHOUSE 700 m*
T)INTAKE PIER™,

)FUEL OIL INTAKE PIPE
/ 9)PARKING

I0)DELIVERIES \

H)warL L
I2WATER MAIN 8 ELECTRIC LINE

TO DISTRIBUTION SYSTEM

DRAWING NO. I(

N

} SITE PLAN

\ ) 'f_.\




yindividual users. Pipe and "rlmaryﬁtreatment plants for sewage removal will be

f:installed 1n Espargos:4Pregu1ca and.Santa Marla, along w1th .prlnkler egulpment

ffwater/power plant, along w1th layout drawlngs‘of the plant, site, power and,

,1water distrlbution, and sewage removal systems are aiven in the main’ bodv of

glthlf;report..-

*2. ‘Existing Environment. Sal Islandvis~characterized by sandyhrockywlw
terrain with little or no vegetation.: fhe:climate is hot and windy,land there
-has been virtually no rainfall for the past seven to nine years. The island
has approxlmately 8 000 1nhab1tants, w1th most of the 1ndustr1a1 actlvity located
vat the a1rport and the Pedra Lume salt productlon faclllty. All populatlon
{centers are located on the wlndward 51de of the proposed plant 51te.

Natural water resources are limited:to. shallow, bracklsh water (2600 -
5000 ppm) wells. A small quantity of desallnated water 1s made avallable to
the general populatlon at a relatlvely hlgh cost, and 1t must be carrled to the
home in small-slze contalners. ‘Electric power ‘is: not generally available in
.}the,homes.
| The plant s1te 1s generally level and SLtuated adjacent to the coast11ne
”on the 51de of the Port of Palmelra.‘ The ocan bottom falls off rapldly to
‘depths greater than 30 meters south and west of ‘the plant site, affordlng
_access to clean, relatlvely cool seawater feed for ‘the plant and easy dlsposal

.of warm concentrated brlne/coollng water 1n deep water.r‘



i3§gi’Environmental Effects and Analysis of Significance

Desallnatlon/Power Plant. Installatlon and operation of the plant

,'wlll have effects on the exlstlng env1ronment 1n the follow1ng area

ﬂlLand , Essentlally v1rg1n land w1ll be mod1f1ed for commercial

‘The proposed s1te is a relatlvely flat area of ‘rock and sand w1th

. fessentlally ‘no vegetation., The land has no: known benef1c1al uses at the‘
,present tlme. -1t is 51m11ar in character to large areas of coastllne or

the 1sland ‘and has llttle or: no dlscrete esthetlc value in’ comparlson w1th

_other slmllar coastal areas.; Commerclallzatlon of the general area surroundlng
the port ls already 1n the plannlng stage; consequently, 1nstallatlon of the
plant w111 be con51stent w1th ant1c1pated land use in the area.

::b;‘ EEEEE:z Operatlon of the water/power plant will require withdrawal.
of up to 5 343 tons of seawater per day for feed to the desalting plant and for
d1esel englne coollng.p The reject br1ne from: the desaltlng un1ts wlll be dls-
kcharged 1nto the sea. No adverse effects should be ant1c1pated from these

' em1sslons. The constant offshore w1nds w1ll further assure that the emlsslons

bwlll be undetectable over any part of the 1sland

fafjffc}? Noise. The prlmary source of n01se wlll be the d1esel eng1nes. The

plant bulldlng w1ll be de51gned w1th h1gh overhead celllngs and sound obsorb1ng

“}ijlinlngs to keep general plant nolse levels below 70 db Local sources of noise
Te}gw111 be sultably 1nsulated to assure a maxlmum nolse level of 90 db at a distance

:}f;of one meter from the source. Nolse levels 1n adjacent off1ce spaces and other

'”‘"bulldlngs are estlmated to be less than 20 db by v1rtue of the planned layout

i '7°;Because of the prevalllng w1nds, the nolses emanating from the

";lplanteshould be below the background level 1n the town of Palmelra and any

i”ityotherjinhablted sectlon\of the 1sland Local n01se levels 1n the plant bu11d1ng

159



lwill be sufficiently high to’impact on operat:ing personnel for brief periods

deuring their working day.‘ Suitable”ear protection dev1ces Wlll be prov1ded

'_to minimize the effects on’ operating personnel., No other significant effect

‘iis anticipated.~

Fuel Handling. whenever fuel is stored transferred, or otherw1se

Afhandled, the possibility of spills exists. This p0551b111tyvis continuous in

hnature only within the confines of the plant site.f The tank farm will be built

inside a containment wall so that the total 1nventory of fuel Oll will be

confined within the walls in the event " that a11 tanks Simultaneously develop

ruptures. Minor spills in the plant undoubtedly will occuxr from time to

time, but these will havevno adverse effects on}the(surrounding environment.
Transfer of oil from barges'in the port to the tank farm via an under-

ground transfer line will present the pOSSlblllty of contamination of the dock

area and the surrounding water. The transfer line will contain protective

- check valves to prevent back flow.” 0perat1ng procedures will emphasize the

- precautions required to prevent spills and to minimize the effects of equip-

ment failures and personnel errors that would result in oil spills.k The fact

that such fuel transfers will be made only four or five times per year makes

the risks acceptable.

e. Sewage Removal. IXn»tallation of sewage removal and treatmentxcapacity

at Espargos, Preguica and Santa Maria should result in marked improvement of
sanitary conditions in these communities. Disposal of the treated waste water
through sprinkler irrigation will also have a positive effect by enabling agri-

cultural production on fertilegbnow’barren (due'to water) land.



[\

4; Overall Analysis. Thefbeneficial aspects of providing water and.

vpower for.the populatlon and 1ndustry~on Sal Island are dlscussed 1n the deta11ed

‘_description of the pro;ect.n‘Benefits-wrllxaccure’in*ralslng?11v1nq¥standards.

reduc1ng health rlsks, and improv1ng econoch condltlons on the 1sland

It is concluded from the analy51s of env1ronmental'effects glven above that there

w1ll be no 51gn1f1cant adverse effects as a result of the construction and opera=-

; n e ,
utlon of the desallnatlon power plant portlon of the project as proposed

5-lo


http:analysis.of

PROJECT PAPER BT :
CAPE VERDE-DESALINATION 'AND POWER (SAL)

VOLUME II
Annexes 6 7 8 and 9



'UNCLASSIFIED

. DEPARTMENT OF STATE
RGENCY FOR INTERNATIONAL DEVELOPMENT
' WASHINGION, D.C.. 20523

PROJECT PAPER

fCApE VERDE-DESALINATION AND POWER (SAL)ﬁ

‘"Prbposal and Recommendations.
For Review by the

- Executlve Committee for Project Rev1ewf'

by

Project Analysis Team

_VOLUME IT
Annexes 6, 7, 8 and 9

I3



ANNEX - 6"

" Table of ‘Contents

TECHNICAL ANALYSIS

A;p'}Technlcal Analysls

1.
2.
3,
4.
s,

{Potable Water Avallablllty and Consumptlon e
- Groundwater Availability and Consumption tfif

‘Projected Water Requirement

Power Availability and Requirements*,[

Projected Power Requirement

B., Water/Power Technical Overview

1.

2.

3.
4.
5.

.Distillation Processes

Freezing Processes
Membrane Processes
Power Generation

Dual-Purpose Power/Water Produetion}f;

C. . Technology Proposed

1.
N
3.
4.
5.
B

Desalination/Power Plant Subsystem ff :
Desalination/Power Plant Subsystem Design
Water Distribution and Delivery Subsystem
Power Distribution and Delivery Subsystem
Training Needs

Job Descriptions and Suggested Salarles

D. Sanitary Sewage System

Maps?} o

'1
2,V
3.

‘x *® IR

’

Cape Verdek :
Sal Island

‘ Cape Verde—Sal Island Exlsting Water Sources

Draﬁings'i‘

'~:;1;

”2.,

Cape Verde-Ssal Island Proposed Water Dlstributlon C

- System (Schematjc)

Cape Verde-Sal Island Proposed water Dlstributlon

System (Map)

612
‘6-14
;‘ﬁs‘:l‘é
‘-18
6-18
621
622
jééé?;
56223
f5-24
6-24
F5:29:'
639 -
6-42
653
16-65
6-72

’15*1
62
6-7

16-43

6-44

/ b\



A5

9.
10a.
10b.
10c.
lod.
10e.
10f.

11.
12,

13,

14,
15.
16.

17.
18.
19.

20.

21.
22,

Drawings (Continued)

Proposed 6300V Electrical Dlstrlbutlon Map, Sal
Island-Cape Verde

Proposed Single Line Diagram; Sa$f1$land§dape,vérdefﬁ

Allocation of Potable Water"‘

Potable Water Expenditures by GOCV and Populatlon,i;

1977
Water Available to Populatlon, Sal Island

Populatlon Concentration and Water Requlrements
Water Requirement AnaIYSLS
Electric Power Generation, Sal Island

Reported Power Consumption, 1975-1976

Electric Power Expenditures by GOCV and Populatlon,f

1975
Power Requirement Analysis
Capital Cost: Steam-Electric and MSF, Case TA
Capital Cost: Steam-Electric and MSF, Case IB
Capital Cost: Steam-Electric and MSF, Case IC
Capital Cost: Diesel-Electric and VC, Case IIA
Capital Cost: Diesel-Electric and VC, Case IIB
Capital Cost: Diesel-Electric and VC, Case IIC
Water/Power Plant Data Summary
Chemicals and Supplies, Water/Power Plant . .. -
Projected Water Distribution and Deliverya

Water Distribution and Delivery, Full Productlon
(Case IIB) :

Capital Cost Summary: Water Distribugibnfapdif
Delivery R

Capital Cost Summary: Power~DistribﬁtiQn,ahdf
Delivery e

Present Salary Scale, Almicar Cabral*AirpQrtj*
Proposed Salary Scale, Sal Project

Proposed Indirect Staff, Sal Power and Water
Administration

Proposed Direct Staff, Power and Water Plant
Proposed Direct Staff, Power Distribution System’

Proposed Direct Staff, Water Distribution System
ii

;6-55
je—ss

es

6-11

- 6-12
6-13
6-15.
'-"_‘éfls‘

6-16
6-17
6-29
630
6-32
633
6-34
”6-35'
6~ 36
A6f4°

’6;45,

6-54

6-67
6-68

6-69
6-70
6-71
6-71



Figures
' Eji;v besalination/Power Plant at Santa Maria
f!z;- Desalination/Power Plant at Almicar Cabral Airport:
jf3. Pogo Verde and Caretaker House
t;4.t Inside View of Pogo Verde
‘_5; Palmeira Well No. 1
:”6. Garden at Palmeira Well No. 1 7
7. Typical Water Barrel Used in TransportithWétéfp"
8. 300 m3/1 once-Through MSF Dist:illation Plant
\9; 50,000 GPD Vapor Compression Distiller
VIQ;»,Multi-Stage Flash Desalination System
| il,' Vapor Compression Desalination System
} ;12, ﬁétail: Typical Reinforced Concrete Pole
-Vo13. 'Typical Residence Wiring B
14; :Floor Plan of Tvpical Home and Proposedowirihéﬁ

ANNEX 7: FINANCIAL ANALYSIS

Recurrent Budget Analysis and Organizational Plan
Training Needs T L

Employee Service and Support =

Tables
1; Financial Pian summary: Capitati COSTS, “ases .iip

2, Financial Plan Summary: Annual Opotatiog_goots,;;
' Cases IIB and IIBi SR e e

3e¢ Financial Plan Summary: A-nn'ua[lf 'G‘ross‘ Iﬁ:’c‘:vofne‘,*‘cyas"é”‘s IIB

and IIBi

be Flnanclal Plan Summary: Capltal Costs, Wastewater System L

S
c.l%meee e erevn.ltecne and Support Sunnndry

‘1ii‘f

6-19
s-éof
6-25
6-26f
6-48’
6- 5o§
6-51f

7-1
7-11
7-14



Figgres;"

ljfify'Proposed Organizational Plan, National Water ‘and

Power Authority, Republic of Cape Verde 'i:,.,; ‘75;2:
2. Proposed Organizational Plan, Water and Power Fac111ty,: : i
R Palmeira, Sal Island 7-13f
v3.‘ Employee House Floor Plans, Cape Verde-Sal Islandii\A' ;7"16i
4. Water/Power Admlnlstratlon Bulldlng Floor Plan, Cape : ‘:
Verde-Sal Island-Palmeira _ 7-17.
ANNEX 8: SOCIAL: ANALYSIS |
"L:f_Hlstorlcal OverVIew (Q;l"
!..'Emlgratlon B jééét
}. Population Overview 16;57
l. Income Distribution - 8}57
5. . Labor Force . féé?}
6. Distribution of Timeé ;658;
7. Health , 8-8
- 8. Medical Serxvices. and Health Problems B;lé :
9. Impllcatlons of Increase 1n Avallablllty of Water and f,:f
Power 8§l4
_Tables
'elAIiPopulatlon Dispersion, Sal Island, 1975 8-3
2. 'Age Distribution, Sal Island, 1977 ' 8-4
yéll Populatlon Distribution by Sex, Sal Island, 1977 ;' i8;55
4. *RepreSentatlve Salaries and Wages, Sal Island, 1977f' Qé;Si
5. Population Projection, Sal Island T ?tfa‘ ‘Q#?E
6. Diseases Related to Deficiencies in Water Supply or} fé7j;
Sanitation o ;,’ g f87l1
7. Rates of Reductlon of Diseases through- Prov1910n ofir -i'P‘
Potable Water ' -8-12



Figu "’f‘eé |

| Hypothet1ca1 Relations between Village Health and

. Costs of Water Supply Project . 'Bflo‘
. ;Group of Children, Sal Island g 8-15;'
: 31 Chlldren Getting Water for the Household 1§fIS-

ANNEX 9' INDUSTRIAL SURVEY AND POTENTIAL INDUSTRIAL ACTIVITIES

Industrlal Survey of sal’ Island‘ s 9-1
Santa Maria | k 9-1
' Lg,Espargos o ¥T9;7
Pedra Lume ' }‘9—éh
Palmeira 3-10
'-[ Potent1a1 Industry Mini Proflles‘~I.>£"k 3—13
~Case 1: Production of Block Ice -', e 9-13
o Case 2: Production of Domestlc Ice Refrlgerators\ 9f16
‘:1¥‘eCase 3: Production of Reconstltuted Dry Mllk N‘ '9é20
 Pigures -

‘fi.} Fishing Vessels, Sal Island 9-3
‘ é. Hotel Morabeza 5 925
3. Ssalt Pans at Silin du Cap Vert 9-9

4. Small Vessels Used in Transporting Salt out to Be\,ff o
: Loaded on Seagoing Ships R ST R T 9-9
_.S. Shell Oil Company in Palmeira ,I ia_q i Lg‘;‘ 9-10
:;6,‘ Transportation Facilities .yfe?faﬁylgI' ; 9-11

1. Suggested Equipment for Mixing Nonfat Dry Mllk w1th .
Water or Separated Milk S e R 9-22



Annex 6

* TECHNICAL ANALYSIS

/b9



LI,

‘ ,uap,;

Vila Maria Pia
Pombas

SANTO ANTAO
Porto Novo

Tarrafal

SAO VICENTE
BRANCO ©

RASO

1000 miles \
PR SRR ¥
| p—

0 1000 km

| rsscos;’ o

“‘<5

BRAVA <:?

CAPE -VERDE ISLANDS

”INDWARD

Mindelo : .
(t:>SANTA LUZIA V,Gqub,

o Palmeira Pedra Lume

] V11a da Rlbelra Brava

o SNt Santa Marla
.+ - SRO'NICOLAU =~ =

~OA VastAa

| Santo. Antdnio * -

 vila'do Maio™

Sao Fellpe‘




‘@AT.  TaTANRA

oo Lo Preguiga’ 4 pedra Lume .-
e Palme’lrao"‘ ) ’ - Ll B BAPRP

i e -
..~ Espargos -

4/Airport

'OCEAN -



TECHNICAL AND ECONOMIC ANALYSIS

'A;biﬁfechnical Analysis

In the process of conauctlng the f1e1d research for this document, ‘the
team was able to determlne that the GOCV has had - experlence in the field of-
operating water desalination glants and‘dlstrlbutlon»systems. At present,
they operate two plants on Sai‘Island as'well as one at Mindelo on Sao
Vicente Island. The past records of these steam plants indicate that their
operations have been unreliable, sporadic, unde:cepacity, and in general,‘
"poor." The plants have suffered from equipment shortages, lack of proper
maintenance, and in most cases, lack of appropiiate use of chemicals in the
V operating boilers. 1In a nutshell, it may be said that the available plants
are poorly operated or maintained  and the output of potable water is below the
capacity of the installed equipment.

There appear to be no major problems in the area of water deliverg to‘
households or in metering and bill collection. Thus, it is assumed that the

level of general administration is approprlate. f“w

In the area of power generation and_distribution, it appears‘that,the :

generating unit at the airport on Sal Island is operating without difficulty,;;

The proposed water/power technology is new to the GOCV staff. ‘Extensiuei
training and initial supervision will be required to assure the production'
outputs indicated in this paper as well as maintenance of the life span of the

-equlpment.

1. Potable Water Availability and Consumption. Present availability of

potable water on Sal Island for the existing population is on the order of
‘ﬁll 25 llters per person per day. There are two desalination plants in opera-
,tlon on the island: (a) the Almlcar‘Cabral Airport plant with a capacxty of
about 40 m /day and (b) the santa Maria plant, which is rated at 90 m /d, but
i_at best produces 80 m /d. The total output of both plants--120 m /d--serves a
-population of about 8,000 persons plus the local industry, commerce, and

‘government facilities. These plants are plctured in Figures 1 and 2.

The 120 m /d produced by the two plants shown in Figures 1 and 2 are
distributed as presented in Table 1.

N\

) A



Figure 1

Figure 2

DESALINATION/POWER PLANT AT ALMICAR CABRAL AIRPORT

6-4



Table 1
ALLOCAEION OF POTABLE WATER

fLoéétioh - Volume Eer Day
v ;Palme1ra Port Are: ok, 6 m3
‘;fAlrport Facilities 14 m3
Hotel Morabeza ' 191 ?x
f"Populatlon B 96 m3t
= Total Potable Wate: ".“ ¥120 m3

Oh the basis 6f 90 m3/day‘to a population of 8;000, thevdaily per-person
average is about 11.25 liters.

The plant at Santa Maria produces water at an estimated cost of $7.87/m3
or $0.787/liter. This water is subsidized by iue GOCV and sold to the public
at about $2.52/m3 or $0.252/1iter. The GOCV then hauls water from these two
plants to different locations on the island. No data could be obtained on the
production cost of water from the plant at the airport, but it was determined
that all pure water from either plant sold for about 80 escudos/m3 or $2.52/m3.

Table 2 recapitulates the availability of pure water and the cost of this

product to the GOCV and the pbpulation of Sal Island.

Table 2

POTABLE WATER EXPENDITURES
BY GOCV AND POPULATION,

1977
Water Purchased at GOCV‘Subsidy Total Expenditure
L volume (m3) , $2.52/m3 at $5.35/m3 at $7.87/m3
~ Consumer Daily Annual Daily Anaual Daily Annual Daily Annual

Palmeira Port 6 2,190 15.12 5,518.80 32.10 11,716.50 47.22 17,235.30
Airport Hotel 14 5,110 35.28 12,877.20 74.90 27,338.50 110.18 40,215.70

| Morabeza 10 3,650 25.20 9,198.00 53.50 19,527.50 78.70 28,725.50

Population 90 32,850 226.80 82,782.00 481.50 175,747.50 708.30 258,529,.50

Total LZO 43,800 302.40 110,376.00 642.00 234,330.00 944.40 344,706.00
6-5
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‘Pogo Verde.

Froﬁ"Table 2, it is apparent that the population purchases about $226.80

per day’o‘vpure water and it costs the GOCV well over $230,000 a year to
subsldlze the productlon of p?table water on ‘Sal Island.

From the on-site survey conducted by the project team and presented 1n
more detall under the title of Social Analysis, Annex 8, it was determlned that
the households 1n the sample spent an average of E225 74 per month for water -
($7. lO), on a per caplta basis, they expended E33.64 per month on water or
El. 12 per day :$0.035). The $226.80 daily expenditure by the total “population
of 8,000 for potable water shown in Table 2 gives an awerage of about $0.028
per person per day or E0.90 per person per day, Due to the limited population
covered by the sample, the project team agreed that the figures presented in
Table 2 were possibly more nearly accurate, and they will be used later in
this document in establishing the price for water produced by the proposed
desalination plant. :

2. Groundwater Availability and Consunp*ion} Several wells are on the:

island, as shown in Map'3. A brief descrlptlon lS presented below.“«‘”

‘Pogo Verde. This well in the area of the communlty of Pregulga is
the beSt'well on the island. It has a depth of about 17 meters and produces
between‘lB and 25 ms,per day. There is a caretaher and a windmill to pump the
water, which is purchased at well side for about ElS/m3 ($0.472/m3). An aver-
age of three trucks per day are sent to the nearby conmunities, and in town the
water is sold to the consumer at E75/m3 ($2.36/m3). The water is brackish and

is used mostly for washing clothing, cooking, and bathing.

Figures 3 and 4 present the general installation and the inside of

The caretaker at Pogo Verde indicated that about 75% of the average

:dially productlon (18.75 m ) was taken by tLucks to be sold in town and he
j;‘fonlyxsold about 25% of the production (6.25 m ) daily at well side.

Palmeira Well No. 1. This is one of four wells in the area. ‘It is

;13)located on the other side of the road to Palmeira at the site of the home of '
fthe owner, Mr. Herculano Cotao Andrade. The well is about 12 meters deep and

‘”ylelds some 15 drums (55 llters/drum) of ‘brackish water per day.

The well production of 825 liters (.825 m /day) is all used in

;marglnal agrlculture. Figures 5 and 6 are of the ~w~~ ~w==ee S
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Figure 3

POGO VERDE AND CARETAKER HOUSE

Figure 4

* INSIDE VIEW OF POGO VERDE
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Figure 5
PALMEIRA WELL NO. 1

Figure 6
GARDEN AT PALMEIRA WELL NO. 1
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Palmeira Well No. 2. Thiefweiifhas nearly sweet water and is used
by the?pObulation of Palmeira and'the three families living around the well.
This state-owned well sells water to the population at well 51de at E50/
barrel of 55 liters--about E0.90/liter or E90/m3. Each famlly drains three
barrels per day; the balance produced is bought by 1nd1v1duals and hauled to
Palmeira using the type of barrels shown in Figure 7. It is estimated that
some 20 barrels of 55 liters each are sold per day. Total productlon, there-

fore, would be 29 or 30 barrels per day, equivalent to 1.7 m per day.

Figure 7

TYPICAL WATER BARREL USED IN TRANSPORTING WATER

Palmeira Well No. 3. This well is close to the Shell tank farm

and is used exclusively by the armed forces. The persons 1nterv;ewed

indicated that the water produced is brackish.

Terra Boa Well No. 1. Located on a farm at Terra Boa. ThiS”ZOfl

meter-deep well produces brackish water used for irrigatidn*bf’theiemalifr

farm. The well is equipped with a windmill and motor.

Terra Boa Well No. 2. Second garden well in the area of Terra Boa

producing brackish water used for marginal farming. Well" 1s about 18 meters

deep and is equipped with a windmill.

6-10-



Terra Boa Well No. 3.¢ Pr1vate1y owned well about 17 meters deep pro-

duclng;brackish water. On Sundays and holidays, some water is sold to- local

population at well side.

Well Southeast of Preguiga. ‘Siall well used for farming but now

' bractioally dried out. Water produced was brackish.

Santa Maria WelllNo. 1. Another prlvately owned well used. for limlted

agricultural purooses. The well is presently nearly dry. When productlve, the

water is brackish.

It is apparent from the on-slte review that although some nine: wells
’~are in exlstence, only Pogo Verde is really productlve, prov1ding about 25 m3
-;per day, which is consumed by the populatlon. For the purpose of this study,
:,it has been assumed that all other wells produce an equivalent of 25 m3, whlch
"is also consumed by the population, or a total of 50 m3 per day of avallable
groundwater (brackish) .

Table 3 recapitulates the availability and cost of water for the popula-
tion of Sal Island.

'1‘able 3
' WATER AVAILABLE TO POPULATION,'
SAL ISLAND o
Daily ’ S
R - Nol, Unit Price Daily Expense Yearly Cost
_ Type of Water _m3 E 0§ E s E s
“pure  90.0 80.00 2.52 7, 200 00 226.80 2,628,000.00 82,782.00
- Brackish-Well 12.5 15.00 0.48 187. 50  6.00 68,437.50 2,190.00
Brackish-Town _37.5 75.00 2.36 2,812.50 88.50 1,026,562.50 32,302.50

Total ,140.0‘ : ' 10,200.00 321.30 3,723,000.00 117,274.50

Note: All escudos in this study are calculated at ‘the present rate of
‘ 1 dollar = 31.76 escudos.

From Table 3, it is then reasonable to say that the total population of
8,000 persons shares some 140 m3 of water (both pure and brackish) per day or
;Aabout 17.5 liters per day, of which 11.25 liters are pure water and 6.25 liters
~-are brackish water. The average unit price from Table 3 would be E72.85/m3 or

about $2.29/m3 for the combined pure water and brackish water price.
| - e-11
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':113;TlProjected Water Requirements. The GOCV has indicated that it wishes’
to provide every person on Sal’Island with not less than 50 liters of”pﬁre e
water per day for the same amount of money now being spent for water. On the_
basis of this desire, the population will require 400 m3 of pure water per T,f
day and, if possible, this is to be prov1ded to the people for the same amount
of money they now spend on water or less. Present expenditure from Table 3 ls
about $321.30 per day or about $0.04 per person per day, which is equlvalent<
to El.27 per person per day. -

" The island population lives in five communities and is distributed as

shown 1n Table 4, which also presents the desired water allocation for this

populatlon.
: . . Table 4 _
POPULATION CONCENTRATION AND WATER REQUIREMENTS
Proposed
, Population Present Water Available (liters) Water (50 lit/

Community Estimate Pure Brackish Total d/person)
Santa Maria 1,500 16,875 9,375 26,250 75,000
Espargos a 2,750 30,938 17,188 48,126 137,500
Prequiga 2,750 30,938 17,188 48,126 137,500
Palmeira- ' 600 6,750 3,750 10,500 .30,000
Pedra Lume 350 3,938, 2,187 6,125 17,500

Total = 7,950 89,439 49,688 139,127 397,500

‘As‘indicated in Table 4. the GOCV goal of providing each person on Sal
Island with a minimum of 50 liters of pure water per day will require a water
productlon level equlvalent to 397,500 liters or, in round numbers, 400 m3 per

day. '»

There are also some pro;ected increases in water needs for expan51on of
existing industrial or commerc1a1 lnstallatlons as well as for some new '
projects now being implemented. The lndustrlal»and cpmmerc;al demand is pro-

jected at 95,000,liters per day. Table 5 summarizes‘the present and the

612
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A Current Population

iSanfé Maria (1,500)

c.

jgsbargos

(2,750)
(2,750)
(600)
(350)

Prequiga

Palmeira

Pedra Lume
Subtotal

Table 5

' WATER REQUIREMENT ANALYSIS

Daily Liters

o PureA"
“Water

16,875
130,938
30,938
3,038

9,375
,;17;;83
j" ;}i7;1éée
3,750

Brackish ...
Water

+

TQtél@Q
~ Water -

126,250
aa e
714é;i264
153500
75*6;1557

Projected Population
(50 lit/person/day)

Santa Maria (1,500)
(2,750)
(2,750)
(600)
(350)

Espargos
Preguiga
Palmeira
Pedra Lume
Subtotal

Current Industrial and

Commercial

Palmeira Port ;

Airport (2 jumbo'jets/day)

Hotel Morabeza (46 rooMsi
éubtotal

~ Projected Industrial and

Commercial (as pexr GOCV)

Palmeira Port

Airporf (6 jumbo jets/day)

Hotel Morabeza (60 rooms)

New Hotel (150 rooms)
Subtotal

Summary-Projected

Population (B)

Ind. and Commercial (D)

Total Projected

89,439 . 49,688

75,000
- 137,500
137,500

130,000

17,500

397,500

6,000
IZ;OQO g

10,000
30,000

6,000,
. 42,000
17,000,

30,000
+ 95,000

397,500
95,000
492,500

6-13.

';?S;OOQ;;‘
137,500
17,500 .
;397;500*'

6,000
14,000
10,000
30,000

6,000
42,000

17,000

130,000
195,000

5397;5b9:;'
95,000
492,500

139,127

% of
Total -

18.86

34.60
34.60
7.54
4.40
100.00

18.86
34.60
34.60
7.54
4.40
100.00

20.00
46.66
33.34
100.00

6.31
44.21
17.89
31.59

100.00

80.71
19.29
100.00
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antlclpated water demand. The total'watér demand from the proposed desalina-
tlon plant is established at 492 500 llters per day or, in round numbers, 500
m /day. Thls plant outpu. is over three and one half tlmes the present volume

of‘water available on Sal Islard. From years 11 to 40, the water demand is

forecasted at about 750 m>/day.

" 4. Power Availability and Requirements. Present availability of elec-

tric power on Sal Island ‘for the existing population is on the order of about
350.73 KWH/day. Table 6 outlines the present electric power situation.

During the on-site research, it was possible to obtain the power consump-
tion figqures for 1975 and tﬁe first two quarters of 1976 as reported by the
airport facility and the Santa Maria facility. Table 7 recapitulates these
data for 1975 and the first half of 1976. |

‘The present cost of producing this power ranges upward from abou£ $0.142
KWH at the airport facility to $0.22 KWH at other less-efficient installations.
This power is'sold'at about $0.188 KWH to industrial/commercial enterprises,
$0.135 to the government installations, and at about $0.142 to domestic
consumers. Table 8 presents the expenditures by GOCV and inhabitants of Sal

Island on electric power.

The overall average price for power as shown in Table 8 is‘equivalen£ £o
$0.142 per KWH or E4.52, and the GOCV apparent1y~iSfmakiﬁgca'Sm31lkprofit o

equivalent to $0.007 per KwH.

The project team was told by a government rep:esentatiVélthat on ‘Mindelo

| the average household pays E150 per month for power. This information is in

conflict with the data gathered in the survey. According to the random
samples taken, the average household pays about E252 per month. (See Annex 8,
"Social Analysis.") Assuming that the given figure of E150 for power per
month per household is correct, then on the basis of E4.52/KWH, the.average
household today is using about 33.18 KWH per month. Appiying this to the
total domestic monthly consumption of 10,667 KWH, based on the 1975 figures

(Table 7), this means there are 320 homes using power on the island.

5. Projected Power Requirement. The GOCV has indicated that it wishes

to provide every household on Sal Island with between 100 and 200 KWH of
electric power per month. It also indicated that the power bill should not

be more than E150 a month, which is what the government claims each houschold

6-14



Table 6
ELECTRIC:POWER CENERATION, SAL ISLAND

‘Electric Power

Location Generating Equipment _ installea capacity
Alrport Two 440 KW generators (only one in opera-.
" ~tion) , 880 Kw
-One standby generator for landing strip ‘
and emergency, 150 KW : 150 KW
Qﬁe additional 440 KW generator .on order-
not delivered A R
Pedra Lume Two generators, each rated dt,lSOTKW“ 300 KW
' One standby generator at 100 KW 100 ¥W
Santa Maria  One 90 KW generator using 25 KW internal
o operation 65 KW
Morabéza One 20 KW geneyrator for use of the hotel . 20 XW
Palmeira TWo 250'Kwigengrators at Shell tank farm
C for their internal use » 500 KW
Total 2,015 KW
Table 7
REPORTED POWER CONSUMPTION, 1975-1976
(in kilowatt-hours)
Industry & Gov't., Airport,
Commexrce Illumination Domestic Total
1975
lst Quarter 78,756 419,765 28,189 526,710
2nd Quarter 74,743 433,384 29,683 537,810
3rd Quarter 56,295 426,817 34,778 517,890
4th Quarter 53,761 362,445 35,364 451,570
“Total 263,555 1,642,411 128,014 2,033,980
1976
‘1st ‘Quarter 79,961 349,765 33,534 463,260
'2nd Quarter 106,530 327,038 34,102 467,670
- Total 186,491 676,803 67,636 930,930
6-15
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Table 8

ELECTRIC POWER. EXPENDITURES BY
GOCV AND POPULATION, 1975

‘Industry & - ) »
- Commerce - _Government Domestic: Total -
Monthly 21,962 136,867 10,667 169,496
 Yearly 263 544f 1,642,404 126,004 2,033,952
f7Sales ‘Price per KuH i g | | ’_ - ,v, R
' Escudos ‘:iiﬁldb f 428 4.50. S
Dollars "ffbgiés 0.135 .o. 14z~~‘
_ Monthly Bill i | R
Escudos 131,772 585,791 4,001 765,564
. Dollars | 4 129 *];3,4774 1 515 24,121
~ Yearly Bill o B S S
Escudos 1,581;264 7,029, 4897 . 576,018 ' 9,186,771
Dollars 49,546 221,725 = 18,177 289,448

now spends on an average per month. To provide every household on-the'island
- with a mlnlmum of 100 KWH per month, the following amount of addltlonal power
waould be needed:

300 households (presently using 33.18 KWH/mo.)

need 66.82 KWH/mo. additional power to reach

100 KWH/mo. 20,046 KWH/mo.

1,000 households (no power at pfesent) need

100 KWH/mo. 100,000 KWH/mo.

Total estimated additional power needed for

domestic use 120,046 KwH/mo.

This ie equivalent to 4,001 KWH/day in addition to other present consumption.

The GOCV also plans or is implementing projects to expand or establish
new governmental, industrial, and commercial activities requiring additional
electrical power. The total demand, current [lus projected increase, that the
proposed power generating plant will need to supply is about 14,865 KWH per
day, as shown in Table 9. Thus, implementation of this project will increase

the amount of electric power available by a factor of 2.9.

6-16
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Table 9
POWER REQUIREMENT ANALYSIS

Item

VCurrent Consumgtlon (19762

Domestlc o R
Government, Alrpozt and Illum;natlon
Industrial and Commerc1a1 ‘
Subtotal
Projected Domestic. ‘
300 Houses at 66.82 KWH/mo.
1,000 Houses atElod‘KWH/mo.
Present Domestic -
Subtotal

Projected Government, etc.

Future Growth
Present
Subtotal

Projected Industry and Commerce -

New or ExXpansion

Morabeza Hotel

New Hotel

Pedra Lume
- Lobster Plant

Others - Not Identified
Present

Subtotal

Summary Projected Power Requirements
(B +C + D)

Domestic
Government, Airport, and Illumination
Industrial and Commercial

Total

6-17
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3,708.50
'1,021.86
.5,100.96

668.19

'3,333.33

~ 370.60

4,372.12

2,166.67

3,708.50

5,875.17

120.00
360.00
700.00
250.00
2,166.67

1,021.86

4,618.53

4,372.12
5,875.17

4,618.53

14,865.82

%-of.
fotal

7.27
72.70

20.03
/100,00

15.28
76.24

8.48

100.00

36.88

_63.12

100.00

2.59

7.79 .

15.16
5.42
46.92

22,12

100.00

29.41
39.52

31.07

100.00
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B. Wéter/waer Technical Overview

Over the past 25 years, significant advancés’have been made in distilla-~
tion, freezing, and membrane'tedhnoloby for both sea and brackish water desal-
ination. However, although some newer processes project potentially better
overéllveconomics for a given situation, jonly commercially proven equipment
should be qonsidered viable for use by developing nations. The general state
of the ért is discussed below to give some indication of the alternatives

considered in arriving at the technology proposed for this project.

1. Distillation Processes. In the commercial market, the oldest desali-

nation technology involves evaporation or distillation type processes. Single,
double, and triple effect submerged-tube seawater evaporators came into large-
scale use for seagoing vessels during World War II. Heat-transfer coefficients
were low and scale formation was a constant problem. The postwar period saw

the introduction of multi-stage flash distillation (MSF), which has now almost

completely replaced submerged-tube evaporators for large-scale distillation.

A typical installation is presented as Figure 8.

At the present time, a 2-5 MGD plant can be constructed and placed in
operation at the user's site for about $3.50 per daily gallon in the continen-
tal U.S.A., somewhat more in the Virgin Islands and Puerto Rico, and up to
$6.00 per daily gallon in Saudi Arabia. This is for a plant with a nominal

performance ratio of 10 pounds of product water per pound of steam.

Vapor compression distillation (VC) is a process used throughout the

world for smaller demands and is second, in number of units, only to MSF.
Specific energy requirements for this process are very low, but its full poten-
tial has never been exploited in large-scale land-based desalting. The
mechanical energy of a vapor compressor is used, thus eliminatina the need for
a boiler to produce steam. With recent fuel cost escalations, VC's high
process efficiency is attractive enough to promote the development of larger,
more efficient and reliable vapor compressors. Thc growing market for
medium-size (up to 900 m3/d) vapor compression plants is spurring the industry
to accelerated efforts in this area. Capital costs range between $3.00 and
$4.00 per GPD, FOB vendor's plant. A representative installation appears as

Figure 9 of this document.

Over the past 12 years, the continuing refinement of the multiple-effect,

vertical-tube, falling-film (VITME) process also promises lower specific
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energy consumpticn per unit of capital cost. However, it is not yet widely
accepted commercially. A few enhanced-tube VTME plants have been constructed,
notably in the Virgin Islands and the U.S.S.R. The process %s new enough so
that design errors are still being made. Capital and operating costs are |
still evpected to be lower than MSF. The plants are considered to be very . ' .
stable in operation and reliable. In large plants (above 20,000 m3/d), ov¢ré'[
all costs are projected to be as much as 20% lower than MSF. The margin -
diminishes at lower capacities. Performance ratios up to 15 to 1 are att§iné,f:

able, if so dictated by fuel costs.

The combination of the vapor compression cycle with the vértical-tube
evaporator (VC/VIME) has been explored in the conceptual design stage and
because of its very high energy efficiency could well be the preferred
distillation-type plant in the not too distant‘future. Increased market demand
and continued escalation in fuel costs could be the controlling factors in V

accelerating commercial acceptance.

Similar in overall concept to the VTME multiple-effect design is the

newer horizontal-tube multiple-effect distillation process (HTME). Because

of its flexibility, this process has good potential for dual-purpose power/
water plants in the future, although commercial experience is limited at this

time.

The inherent advantage of solar distillation is its ability to use radi-

ation from the sun as a free source of energy. In the simplest form, solar
distillation systems use a black-bottomed shallow basin filled with saline
water, covered with transparent material, vapor sealed and fully insulated to
minimize heat loss to the surroundings. Under ideal conditions, such a still
can produce up to 50 tons per hectare per day. Capital costs of approximately
$40/m2 are estimated, bringing vhe installed cost of a 500 t/d unit up to
$4,228,000. However, maintenance costs are unpredictable and there is no

experience with installations larger than 50 t/d.

2. Freezing Frocesses. Freecze-desalting processes are based on the fact

that individual icc crystals formed in the partial freezing of a saline wateyr
feed completely rcijcct salt and can be melted to form pure water after

separation from the salt brine. From an energy standpoint, freezing processes
are superior to distillation in that only 15% of the energy transfef required

to produce a pound of steam is required to produce a pound of ice. However,
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these processes are less well developed at this time and their full commerc1al

potential has not yet been realized.

Projections indicate capital costs in the rangc of $3.00 a gallon in

large 51zes (5 MGD), with a power consumption of about 40 KWH per l 000 qallons
of product.water.k

3.i Membrane Processes. The first successful membrane desalting plants

were based on the electrodialy51s (ED) process, which selectively removes salts
- from saline solution in their ionic form. In general, power consumption is
directly proportional to the ionic content (salinity) of the feed water.
Commercial applications, therefore, have been for treatment of brackish waters
with relatively low salinity. Currently, two-stage ED plants are successfully
desalting seawater in pilot plant tests, and further improvements could bring

this process to the commercial market for seawater desalting in the future.

Reverse osmosis (RO) is the\newest developmentlin desalting which can be
classified as commercialized. Presently, the worldwide capacity in brackish
water desalting is growing rapidly. An expanding market and a highly competi-
tive industry should assure the long-term viability of RO for brackish water
desalting. Energy costs, as for ED, are generally proportional to the
salinity of the reject brine. Only pressure energy is required, since there
is no phase change or electrically induced ion movement. However, careful
attention to feed pretreatment is necessary to prevent membrane fouling and
deterioration, and its application for seawater desalting is not yet fully

commercialized.

Capital costs for each process on seawater are projected to be $2.00 to

$3.00 per daily gallon for the basic plant.

4. Power Generation. With the rapidiy increasing cost of fossil fuels,

it has become popular to consider solar, geothermal, and wind energy for both
power generation and special desalination applications. While progress in
their development is being made, the equipment currently available must be
considered experimental. Power production from these energy sources, there-~
fore, was dropped from further consideration for this project. Given the
logistics problems for the Republic of Cape Verde and the lack of local fuel
resources, only oil could be considered as a viable source of energy, despite

its delivered cost.
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Power cycles considered were limited to medium-pressure steam turbine

generatbrs‘(with exhaust steam for desalination) and diesel power generation.

Gross cdﬁparisons between the steam turbine cycle and the diesel cycle

normally would indicate a preference for the diesel plant in power-only produc-
tion. The nominal heat rate (based on fuel input) for small-capacity, medium-
pressure steam turbine generating plants is approximately 15,000 Btu/KWH as

compared'with 10,000 Btu/KWH required by a diesel generator. Even with

relatively inefficient back-pressure turbines, capital costs of basic equipment»

t-3ilers and turbo-generators vs. diesel generators) 'show the steam system -

some 25% higher at the 2-2.5 MW level.

5. Dual-Purpose Power/Water Productlon. There are three basic scheme '

combinations which can be considered as hav1ng synerglstlc possibllltles for

energy cost reduction:

(i) steam power production, with turblne exhaust steam
condensed by, and therefore supplylng heat to, MSF . or ME
distillation plants | '

(ii)  diesel power production, with electrically driven vaper ‘

| compression distillation

(iii) diesel power production, with vapor-phase waste heat

recovery supplying heat to MSF or ME distillation plants
Site and labor sharing is, of course, a common benefit.

The last scheme is the most economical because distillation heat energy
supply is essentially free. However, even with optimum distillation technol-~
ogy, no more than 0.018 m3 of water per KWH of generator output would be
obtainable (vs. the 0.03 m3/ WH required for the lowest water/power case

studied for Sal). Therefore, this approach had to be discarded.

The water/power cycle most applicable to the particular requirements for
Sal then had to be determined through detailed comparative analyses of the
steam/MSF and diesel/VC schemes, based on the best water/power demand informa-

tion available.
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C. Technology Proposed

1. Desalination/Pewer Plant Subsystem. For reasons of long operating
experience,. the only desalting technology recommended for‘coﬁsideration is
either: o

o once~-through MSF, with maximum temperature about 95 Cc - 100 C, o1
° single-~effect VC, with maximum temperature about 95° Cc - 100 C.

Seawater pretreatment with continuous ac1d injectlon can permit higher :

temperatures {allowing greater energy economy in some cases) or long. perlods
without cleaning. However, due to its history of corrosion damage, the prob o
lem of supply and price uncertainty, plus potentlal personnel hazards, ac1d ‘

treatment is definitely not recommended.
The two basic water/power cases considered in this study are as follows:

Case I - a medium-pressure boiler, supplying a Backépressure steam
turbine for power generation, and. a multi-stage flash (MSF)
desalination system operating on exhaust steam from the

turbine (Figure 10).

CaseeII - diesel engine power generation with an electrically driven

vapor compression (VC) desalination system (Figure 11)

To compare these two cases in light of the flexibility desired for
future expansion, three diff.rent water/power demand situations were defined
and complete cost estimates were developed fcr each. On the basis of costs

alone, diesel electric/vapor compression desalting is clearly preferable.

‘Even if the cost advantage had not been so pronounced, the operational flexi-

bility of the diesel/VC system would have been a significant factor favoring

the choice of this system.

The water/power demand situations studied were as follows:

Subcase A This subcase was based on the project team's best estimate

of firm water/power demand at completion of the project

assuming commercial projects now in the active planning
stage are actually completed. The estimated external consump-
tion under these conditions was 500 m3/d of water and 14,000

KWH/d of electricity.

Subcase B It was assumed that watcr demand could increase through

greater individual use from 50 to 75 lpd, given a reasonably
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low cost of production and, therefore, selling price.
Because of bractical limits on purchasing power, no signifi-
cant use of electrical appliances could be predicted. ‘

ternal demand, therefore, was set at 750 m (d of water anc
14,000 KWH/d of electricity.

‘s&seasé/c. This subcase was developed to evaluate the effect on produc~
tion costs should water demand again rise at an unspecified
future time to 1000 m3/d. Again, power demand was considered
to be relatively inflexible and was estimated to remaip at
14,000 KwH/d for production cost estimating.

A . Tt should be noted that the installed capacity for power generation in
all cases was set at a sufficiently high level to allow for redundancy.

Suboptimum Scheme - Case I. In analyzing Case IA (dual-purpose steam and
MSF), it becomes evident that the optimum dual-purpose plant can only obtain
under a baseload condition. The Sal Island project does not meet this criter-
ion since the new water/power plant will be the total system and will be

required to react to total system demand.

Seeondly, with rising water demand (Cases IB and IC), the installation of
more water capacity will "de-optimize" the system. The added inflexibility

‘of this dual-purpose system becomes quite evident.

For example, a typical daily power demand curve is shown in Appendix 6.
Since turbine steam flow is directly proportional to the power output, it is
evident that the exhaust steam available to the MSF desalting plant could
fluctuate widely over a 24-hour period. An MSF plant cannot operate effec-
tively with a fluctuating steam supply. (The multiple-effect (ME) processes
are more flexible in this particular regard, but as referred to earlier, were
excluded from consideration because currently commercialized designs do not
have the extensive operating experience of MSF.) Provisions, therefore, were
included in the conceptual design to pass excess exhaust steam to a dump

condenser or to rrovide additional steam as required directly from the boiler.

In either case, the overall efficiency of the system is adversely
affected, and, therefore, a true dual-purpose water/power system does not

meet the demand conditions for Sal Island.
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Optimum Scheme - Case II. In the diesé; electric/vapor compression

desalination scheme, water and power production are not only independent, but

each is individually the most economical of energy use.

On the other hand, the Case I system supplies the MSF plants with low-
cost heat from the turbine generator exhaust, while the vapor compression ‘
plant requirés relatively high-cost electrical energy. Also, diesel fuél (gac
oil currently estimated at $155.00 per ton) is almost 50% more expensive than
the bunker 'C' fuel oil ($110.00 per ton) usable in boilers.

Thus, the choice of technology to be recommended for Sal Island was by
no means obvious. A complete cost comparison for each case studied at the.
éeyeral~water/power demand situations is included as Tables 10 a, b,'c, d, e;
and £. Tables 11 and 12 present the chemicals and supplies reqnired in each
case.

It may be seen that at the estimated demand iﬂ all subcases, the diesel
electric/vapor compression desalination system (Case II) is the lowest-cost
system from both capital and operating cost standpoints. However, under any
forseeable circumstance, the total water/power production costs are the lowest
for Case 1II.

Subjectively, the Cape Verdians are historically much more familiar with
diesel engines (motor vehicles and boats) than with boilers and steam B
turbines. Therefore, the operational skills required to keep the plant operéﬂ
ating efficiently are more easily obtainable for a diesel installation. Ini;
fact, power generation at the port city of Mindelo is by diesel engine. ‘The -
GOCV has also indicated a preference for diesel power on Sal Island; it also‘
can point to very successful operation of two vapor compression desalination
plants at the airport on Sal Island. These factors, combined with lower costs
and expansion flexibility, led to the choice of the Case II system for this‘

project.

2. Desalination/Power Plant Subsystem Design (see Figure 1ll). The

:principal elements of the Case IIB design are as follows:

(a) 3 each 700 KW diesel generators
(Typical: Fairbanks-Morse, Model 38 Dl/a)
Fuel -.gas oil, HV 10,960 kcal/kg
S.G. 60/60F 0.825 |
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Table 10a

CAPITAL COST
-- STEAM~ELECTRIC AND MSF -
CASE IA
o 4 Cost ($) o ?w?;},@
Items o [T AID - Gocv AID . GOCV .
Eqﬁipment - CIF Mindelo o
© 2 ea. WT boilers, 29 kg/em’, 316°C,
11.4 t/h, c/w deaerator and feed E R :5
system , ’ 385,000 - L0100 -
2 ea. turbo~-generators, 1250 KW | 391,000 - "fifing ‘%
2 ea, once~thru MSF distribution - ."Ptlgf ;;
plants, 300 t/d, PR 5.5 715,000 - 1000 -
3 ea, 50% intake pumps, screens & 2 33:M§: f”
chlorination ' 19,500 - - 100~ -
Maintenance and lab. equipment 175,000 - '31061 i;
Remote instrumentation S 20,000 - '11166; Z
Chemical feeding equipment 5,000 - 100- -
Facility switchgear ' 139,000 - 516@ -
5 years' spare parts at 10% « 184,950 - ‘ ~160; ,;
Subtotal . 34,450 - S1000 -
Site Work e o B
Equipment installation (25%Lles§“f R ek
spares) 46,781~ 115,594 . .75 25,
Grading : iy - .n5,0003*:.‘;;1'}uipd.
Plant offices, 150 m> . 13,500 9,000 ' 75 - 25
Plant bldg. & control room, 700 n’ 65,625 21,875 60 40
Werkshop and stores, 700 m? A 7,000 63,000 1007 90
Fuel tanks, 5 at 200 m° | 58,500 6,500 - 90 10
Intake pier and pump house . 12,500 12;500; , SOV-:H<Sbj
Subtotal o 03,906 233,469 68 .. 32
Management i - ;.‘
Technical assistance (AID) o , ’ 50,000 - ‘100  f;'-
Engineering at 14% (less tech. asst.)’ .- ’ 388,056 - leO’ -
Subtotal : 438,056 - 100 -
Total, Equip., Site and Management 2,976,412 233,469 93 ’7
Contingency (10%) _ ‘ 297,641 23,347
Total Capital Cost 3,274,053_ 256,816 93 1
AID & GOCV Total Cost 3,530.869
Years
1-10 11-40
Amortization (AID) .02 65,481 .051 166,976
~ 'Sinking Fund (Equip.) .02 40,689 .02 40,689
.. (AID) Plant Annual Cost 106,170 207,665
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Table 10b

CAPITAL COST
STEAM=-ELECTRIC AND MSF
CASE IB
Lo . ’ o ' Cost ($) - SRR YN
Items ' , AID .. GOCV: . ! AID::GOCV

Equipment = CIF Mindelo

2 ea. WP boilers, 2t kg/cm , 316° C,

/94

11.4 t/h, o/w deaerator and feed :

system
2 ea. turbo-generators, 1250 KW

3 ea. once-thru MSF dist. plants,

1,072,500

300 t/d4, PR 5.5 .
3 ea. 50% intake pumps, screens T
and chlorinator 29,250
‘Maintenance and lab. equipment ' i75,boo
Rehote instrumentation 24,000
Chemical feeding equipment 6,000
Facility switchgear ' 166,800
5 years' spare parts at 10% 224 955,

Subtotal 2 474 505
Site Work
Equipment installatlon (25% lessefg
spares) 421,791
Grading . ;.i; ;iyi'
Plant offices, 150 m® >;;132500
Plantzbuildings and contrel fooh,f V”' 'f“
700 m 65 625[
Workshop and stores, 700 m2 ; 7, 000
Fuel tanks, 5 at 200 m> 58,500
Intake pier and pump house ;, 12,500

Subtotal | 578,916
Management ;
Technical assistance (AID) s ...~ 50,000
Engineering at 14% (less tech asst ) vl 463,665

Subtotal e 513,665

Total Equip., Site and Manéthehﬁf? 3,567,086

Contingency (10%) , 356,708

Total Capital Cost 3,923,794
AID and GOCV Total Cost
Years
1-10 11-40
Amortization (AID) .02 78,475 .051 200,113
Sinking Fund (Equip.) .02 49,490 .02 49,490
AID Plant Annual Cost 127,965 249,603
6-30
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Table 10c

CAPITAL COST
STEAM=-LLECTRIC AND MSF

CASE IC
Cost (S) .
Items BB ®W  AD  @w
EQgipment - CIF Mindelo v '
2 ea. WT boilers, 29 kg/cmé, 316°C,.
11.4 t/h, c/w deaerator and feed R . _ .
system ~N1385,900’ L QOOf : -
2 ea. turbo-generators, 1250 KW :uxééiﬁbébifi ﬂffldoﬁ,:fje
4 ea. once-thru MSF dist. plants, UVFFGQQT'. ‘ R
300 t/d, PR 5.5 1,430,000 -
3 ea. 50% intake pumps, screens 3 ;:¥i o -
and chlorination 39,000 - 100 =
Maintenance and lab. equipment ,175,060 - ‘,iOéi;t”“éf
Remote instrumentation . 28,000 - _‘iidoigﬂfﬁ;
Chemical feeding equipment ‘ 7,000 - *f'16§;‘j  f
Facility switchgear | 194,600 - 10 -
5 years' spare parts at 10% 264,960 - " foid6f:; -
Subtotal : | 2,914,560 - 100 -
Site Work
Equipment installation (25% le
spares) : SR .~ 496,800 - - 165,600 . . :/5 .25
Grading o g ii;ziéf,_:'vi’ S,Obofflﬂ - @~idd‘
Plant offices, 150 m’ , i §i3;500  | QQ;OOO' a 75 25
Plantzbuildings and control;?o¢ﬁiﬂ ,‘;f“ B E | ; |
700 m R 65,625 21,875 60 40
Workshop and stores, 700 m2 e ~-7,000 63,000 10 90
Fuel tanks, 5 at 200 m> . X . 58,500 6,500 90 10
Intake pier and pump hoﬁsé Ql‘ f-ﬂ? - .12,500 12,500 50 650 ‘
Subtctal S 653,925 283,475 70 30 -
Management o
Technical assistance (AID) o R 50,000 - ;100" -
Engineering at 14% (less tech. asét:Y' - 539,274 - 100 jl;f;
Subtotal | . 589,274 - 100 - -
Total Equip., Site and Management o 4,157,759 283;475n ; 93~}¢,(1 )
Contingency (10%) o - 415,776 . - 23;348 f{;§;:x! f:fQ7]
Total Capital Cost 4,573,535 311,823 93 7
AID and GOCV Total Cost : }1_,‘885,3'58'{,
Years
; 1-10 11-40
Amortization (AID) .02 91,470 .051 233,250
Sinking Fund (Equip.) .02 58,291 .02 58,291
AID Plant Annual Cost 149,761 291,541
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Table 10d

AID Plant Annual Cost 95,097

6-32

CAPITAL COST
DIESEL-ELECTRIC AND VC
* ' CASE IIA
7 Cost ()

Items ~ AID Gocv, AID  Gocv

Equipment - CIF Mindelo .

3’éa. diesel-generators, 700 KXW L ; 523;000 - 100 -

2 ea. VC distillation plants at 300 t/d 640,000 - 100 -

3 ea. 50% intake pumps, screens and S j;f e

chlorination 16,500 - ‘100 -

Maintenance and lab. equipment 175;600 - 'iab‘ <

- Remote instrumentation ' 20,000 - ‘ibo =

Cﬁemical feeding equipment 5,000 - ‘Iébf ‘;i

Facility switchgear 139,000 - iobi -

5 years' spare parts at 10% 152,350 - 100° =
Subtotal b 1,675,850 - 100 -

Site Work

Equipment installation (25% less . L

spares) 285,700 95,200  75. 25

Grading - 5,000 0 100

Plant offices, 150 m’ 13,500 9,000 75 25

Plantzbuildings and control room,. o 3 i

700 m 65,625 21,875 60 40

Workshop and stores, 700 m> 7,000 63,000 10 90

Fuel tanks, 5 at 200 m> 58, 500 6,500 90 10

Intake pier and pump house 12,500 12,500 50 50
Subtotal 442,825 213,075 68 32

Management ’>

Technical assistance (AID) 50,000 - 190‘7"f¥f

Engineering at 14% (less tech. asst.) 326,445 - 100 -

_ Subtotal | 376,445 - 100 -
Total Equip., Site and Management 2,495,120 213,075 92 ’ 8 
Contingency (10%) 249,512 21,308 , .

Total Capital Cost 2,744,632 234,383 92 . 8

AID and GOCV Total Cost 2,979,015

L Years
1-1 11-40
Amortization (AID) .02 '59,580 .051 151,929
Sinking Fund (Equip.) .02 35,517 .02 33,517
185,446



QTable 10e
CAPITAL COST

DIESEL-ELECTRIC AND VC

CASE IIB
| Cost ($) . Ll

gggiphent - CIF Mindelo
3 ea. diesel—éenerators, 700 KW 528,000 - i;fidé ‘;
3 ea. VC distillation plants at 300-t/d 960,000 ~ 10 -
3 ea. 50% intake pumps, screens and : :}L\QL ff
chlorination 19,500 - .+100 -
Maintenance and lab, equipment . 175,000 - ‘_flbb ﬁ
Remote instrumentation 24,000 - ‘; ldb fQ
Chemical feeding equipment 6,006 - |   106 -
Facility switchgear 166,800 - lidb -
5 years' spare parts at 10%"‘~ 187,930 - '  1§9 -

Subtotal - 2,067,230 - . 10 -
Site Work
Equipment installation (25§f1e95'; : ; PR o
spares) e 352,400 117,500 75 25
Grading L. 5,000 - 100
Plant offices, 150 m’ 13,50 9,000 75 25
Plant buildings and control room, EEA
700 m2 ’ 65,625 21,875 60 40
Workshop and stores, 700 m2 ~f7,060 63,000 10 ‘50
Fuel tanks, 5 at 200 m° 58,500 6,500 90 10
Intake pier and pump house 12,500 12,500 50 vlsd

Subtotal 509,525 235,375 68 ‘32
Management
Technical assistance (AID) S 50,000 - _ldQ":w -
Engineering at 14% (less tech. asst.) 393,698 - "7l69fﬂ”‘V41

Subtotal : 443,698 - - 100 -

Total Equip., Site and Management 3,020,453 235,375 23 7

Contingency (10%) 302,045 23,538 ‘

Total Capital Cost 3,322,498 258,913 93 7
AID and GOCV Total Cost 3,581,411
Years
1-10 11-40
Amortization (AID) .02 66,449 .051 169,447
Sinking Fund (Equip.) .02 41,344 .02 41,344
ATD Plant Annual Cost 107,793 210,791
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CAPITAL COST
DIESEL~ELECTRIC AND VC

CASE I1IC
l;’
s , Cost ($) : 2 -
"Items ; ' - AID GOCV AID GOCV .
Equipment - CIF Mindelo -
3 ea. diesel-generators, 700 xw ‘ t_"~f, 528 000. . :;< 100
4 ea. VC distillation plants at 300 t/d ‘ Le 100

3 ea. 50% intake pumps, screen’ e"* u

chlorination . ; 19d5°0‘ S ;idba
Maintenance and lab. equipment 175 000; ‘ f;1 fiébi
Remote instrumentation ‘ : 28 000f Lf“;ﬁ “10c
Chemical feeding equipment = - 7 000; ';a-?
Facility switchgear : ; f 194,600j ii:f
5 years' spare parts at 10$-“7‘ 223,2105 Poa

Subtotal : L ,455,310°

Site Work

Equipment installation (25% les‘ A TR S B

spares) S 413,900 - 138,000 " 75 ° 25
: PR I ~*1"‘: 5,000  fT;4‘3J‘T1q§f;

o ooo_;7:y75f¢?f’?5"f

Grading ,
Plant offices, 150 m“

Plant buildings and control roon

2

700 m2 G {65 625 ;€"£1;875' 60 40
Workshop and stores, 700 m® 'ff /7,000 63,000 10 90
Fuel tanks, 5 at 200 m> 58,50, 6,500 90 - 10
Intake pier and pump houSe_ﬂﬁjzr L12 SOJ : 12,509 50 . ,50« 

Subtotal R 571,025 255,875 60 . 31
Management ,

Technical assistance (AID) 50,000 - - V 100 ‘f‘, -
Engineering at 14% (less tech;”aégt.) 459,509 - 160 »7>1-jf:
Subtotal R 509,509 - 00 -
Total Equip., Site and Management 3,535,844 255,875 93 7
Contingency (10%) 353,584 25,588 ,_i

Total .Capital Cost /889,428 281,463 93 7
AID and GOCV Total Cost 4,170,891
scars
1-10 11-40
Amortization (AID) .02 77,788 .051 198,360
Sinking Fund (Equip.) .02 49,106 .02 49,106
AID Plant Annual Cost 126,804 247,466
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Item

A.

plant & Capacity Data

Steam & MSF

Diesel & VC

Installed Water Capacity
Water Plant Factor
Available Water

In-House Water Consumption
Anticipated Water Demand
Rescerve Water Capacity
Installed Power Capacity
Installed Power Capacity
Power Availability Factor
Available Power

In-House Power Consumption
Anticipated Powcer Demand
Recerve Power Capacity

Plant Opcrating Costs

Fuel, Bunker C at $110/T

Fuel, Gas 0il at $155/T

Chemicals & Supplics

Labor (Inc. 40% G.A.)
Subtotal

plant Annual Costs

(AID Capital Only)
Amortization (Ycars 1-10)
Amortization (Years 11-40)
Plant Operating Cost (B)
Sinking Fund (Ycars 1-40)
Total Annual {Ycars 1-190)
Total Annual (Years 11-40)

Unit Plant Costs

Annual Water Export

Annual Power Export

Power Frce-Water Cost
(1-10)

Water Free-Power Cost
(1-10)

Power Frece-Water Cost
(11-40)

Water Free-rower Cost
(11-40)

" Units

none
ngne
mg/d

L 3
m3/d
m3/d
m3/d
m3/d

KW
Kwi/d
%
KWH/4
KwH/d
KWH/4A
KwH/d

$/¥r
S/Yr
$/¥Yr
$/¥Yr
$/¥Yr

S/Yr
S/Yr
$/Yr
$/¥r
$/Yr
S/Yr

m3/Yr
KWH/Yr
$/m3
$/KuWH
$/m3

$/KuH

Table 11

WATER/POWER PLANT DATA SUMMARY

Steam & MSF

-~ Case
IA

.yes
- no

600

83
498

498.

2,500
60,000
83
49,800
3,240
14,000
32,560

460,098
52,812
96,482

609,392

65,481
166,976
609,392

40,689
715,562
817,057

181,770

5,110,000
3.94
0.14

4.50

0.16

Case
IB

yes

no
900
83
747
747
2,500
60,000
83
49,800
3,930
14,000
31,870

492,400
69,963
96,482

658,845

78,475
200,113
658,845

49,490
786,810
908,448

272,655

5,110,000
2.89
0.15

3.33

0.18

Case
IC

yes
no

.83
996

- 2,500
50,400
83
49,800
4,620
14,000
31,180

524,680
89,614
96,482

710,776

91,470
233,250
710,776

58,291
860,537

1,002,317

363,540
5,110,000
2.37

0.17

1,200

. 996

. mo’
yes

- 600 -
830

“a98
498

2,100
50,400

41,832
11,770
14,000
16,062

350,400
29,366
96,482

476,248

59,580
151,929
476,248

35,517
571,345
663,694

181,770

5,110,000
"3.14
0.11

S 3.65

Diesel :

i

II B

no

yes
900
83
747

747

2,100
50,400

41,832
16,915
14,000
10,917

420,480
38,446
96,482

555,408

66,449
169,447
555,408

41,344
663,201
766,199

272,655

5,110,000
2.43
-0.13

2.81

0.15

490,569
47,692
96,482

634,734

77,788
198,360
634,734

49,106
761,628
882,200

363,540
5,110,000

2.10

2.43

;io°i7;w;

Case IIB
i . & iii
Full Lower P/W Pres.
Capacity Water Cap. Level
no no no
yes yes yes
900 900 900
83 54 19
747 486 171
747 486 171
- 261 729
2,100 2,100 2,100
50,400 50,400 50,400
83 100 33
41,832 50,400 16,632
16,915 11,940 4,760
24.917 14,000 5,100
- 24,460 6,772
587,365 351.3é6 134,087
42,946 33,946 27,701
96,482 - 96,482 96,482
726,793 481,814 258,270
66,449 66,449 66,449
169,447 169,447 169,447
726,793 431,814 258,270
41,344 41,344 41,344
834,586 529,607 366,063
937,584 692,605 469,061
272,655 179,762 62,415
9,094,705 5,110,900 1,861,500
3.06 3,20 5.86
0.0S 0.12 0.20
3.44 3.76 7.51
0.10 0.25

'7V0,14z E
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Item

Chemicals

Scale Inhibitors
Chlorine

Boiler Treatment
Cleaning Chemica-_

Subtotal

Supplies & Matcrials

At 1% of Direct Capital
Cost P/W Plant and
Equipment Installation

Total Chemicals and Supplies

9¢-9

$/Xr

$/¥r
$/¥Yr

sy

Table 12
CHEMTCALS AND SUPPLIES. WATER/POWER PLANT

Steam and MSI* - -

Case
IA

18,000
1,000
7,500
2,500

29,000

‘.231812; ”

52,812

Case.
IB

27,000
1,500
7,500
5,000

41,0C0

28,963

69,963

.. Case

IC

36,000
2,000
10,000
7,500
55,500

34,114

89,614

Dicsel and VC

' Case Case
_IIA IIB
- 8,250 12,250
500 750 -
1.000 1,250
9,750 14,250
19,616 - 24,196
29,366 - . 38,446 .

47,692 -

Case IIB
i T i1 FEE
. Case Full - Lower P/W_ Pres.
I1IC Capacity Water Cap. Level
16,500 16,500 8,250 2,805
1,000 - 1,000 - 500 200
1,500 0l 71,000 500
19,000 18,750 .. 9,750 3,505
28,6920 . .24,196 24,196 24,196
~42,946 33,945 27,701



(b)

(e)

*Materlals of constructlon '

No. of cyiinders ' 6

BHP/cyl ' 170 at 720 rpm
SFC at 100% load , 0.237 kg/KWH
Heat to coolant at 100$ - 539,784 kcal/h

| Seawater flow at 100% and 7 5 rise ; 74,970 kg/h
Generator output , o 460" 3-phase 50 Hz pf - 0.8

Engine, generator, and all accessories and controls pre-

‘assembled on common bedplate. Each unlt equlpped with thermo-

statlcally controlled seawater-cooled jacket water and lub-o0il

coolers, speed governor, voltage regulator and all instrcuments

and safety devices for reliable, hazard-free.operation. Five

years®' spare parts.

900 m3/d total capacity motor-driven VC distillation plants:

(minimum 3 units)

Specific power consumptioni~ ‘2OYRWﬁ)h3- :~

Compression type n,' i cenﬁxifugali

Maximum evaporating tempeféﬁﬁtef« 1000c "~ . |

}Feed treatment K POlY?hOBPhate'orkcarboxylic~
polymer

Maximum brine CF 2 *f”i  _

Make=-up heat;,f,“, electric immersion heatefs

Evapcraticnje]”.j“ ciimbing or spray film |

tyq;cis'f enclosed, 380° 3 phase |

50 Hz

:ijompressor monel or SS
“;jHeat exchangers e nonferrous
ifShell igj,aj;-.;'V"’ nonferrous or couted steel
e}Plpes and’ valve bodies nonferrous
7G"Pump 1nternals and valve trim monel or SS

iEach unlt to be preassembled on baseplate, completed with all
fvchemical closing equipment, controls and instruments for safe

_;and reliable operation. Five years' spare parts

3 each 20 HP vertical intake pumps

- Capacity (ea.) 175 m3/h
© Total head C 20 m

;g';6%37;e1
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Motor enclosed ,380v 3 phase
50 Hz '
,Materials of constructlon ‘V f*,!;fn monel or SS
TComplete with motor controllers and ammeters plus five years'
rspares.,‘

lectrical switchgear
‘AiPrimerf (4260V) 1000 kva transformers, generator parallel
- controls, metering, . feeders, etc. .
fSecondary (200/380V): 1200A feeders to dlstlllatlon plants,
: miscellaneous to various facilities
Motor control center: 3 ea. 25 HP product water booster pumg

. 3.ea. 20 HP seawater intake pumps and miscellaneous

‘(e) Plant maintenance shop equipment

Lathe (1), drill presses (3), grinder (2), power saw (1),
pipe threading machine (1), welders (2) , oxy-acetylene equ...c...
(2), service air compressors (2), jackhammers (2), plus all. ,f
necessary accessories o

" Power tools (air or electric): wrenches (4), drills (4)';7;;

grinders (4), plus all accessories ‘ - ,‘

Hydraulic tools: jacks (4), wheel-pullers (4),vplus,e¢oessories‘

Diesel engine maintenance tools and equipment; ' 2 full sets as

recommended by suppliers FE I '

Hand tools (general): 4 sets--wrenches (plpe, box, open-end,
adjustable, socket), drill bits (metal, wood, masonry, etc. ),
hammers (sledge, ball-peen, etc.), screwdriver (slot, Phllllps,
etc.), hack saws, shears, punches, wedges, cold chisels, etc.

Machine shop instruments: 2 sets micrometers, feeler gauges,
scribing sets, calipers, scales

Instrumentation test equipment and tools: 2 sets

Stock of general maintenance supplies: gasket, materials,
packing, asbestos sheeting, nuts, bolts, washers, screws, bar'
stock, plate, welding rods, brazing and solder stock, wire, |

rope, compounds, cements, etc.

,,ikf) - Laboratory equipment and fixtures

Sinks, cabinets, benches, counters, drying racks,’desks,;cnairs,

and tools

'V, 6738



Vacuum pump, air compressor, hot water heater, still or
deionizer, drying oven, muffle.furnace, refrigerator aﬁd
propane gas system ,

. Analytical balance and beam scales
 Spectrophotometer, cOnductivitybmeter, 1abzpn meteES)fﬁiéidé
 scope

" Hot plates, Stirrers (magnetlc ‘and mechanlcal, shaker);'if”ﬁ

Automatic burettes, pipette sets, thermometers, hydrometers\
Dessicators, crucibles, funnels, vacuum flasks ,
Elasks, cylinders, beakers, reagent bottles, test tubes, watch -
glasses, glass and rubber tubing, corks, stirring rods,
filter papers, Bunsen burners, pinch clamps, support stands
and holders, tongs
Réagénts and indicators for following determinations:
' PH (colorimetric)
chloride
total hardness
calcium
sulfate
chloxine
alkalinity
total iron
total copper -
chromium (hexavalent)

phosphate

3. Water Distribution and Delivery Subsystem. The Government of Cape

Verde is desirous of constructing a distribution system on Sal Island to
distribﬁte potable water produced by a desalination water plant to be
coﬂstructed on the island. This system is to serve the five existing majox
communities and the international airport located on the island. This section_
of the report outlines the proposed system and the estimated construction,

maintenance, and operational costs.

a. Existing Water Systems. Reliable water systems are almost non-

existent on the island. The existing water supply consists of two desalina-
tion plants at the airport and one at Santa Maria. All three of these units

operate below their design capacity because of the need for major maintenance.
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Therelié'no distribution system from:these'ﬁnits'to serve the communities.
The water from these units is trucked to the various communities, and the‘
péople carry the water to their homes in buckets. The existing wells produce :
a brackish water which is used by the people as necessary. Salt water is 1'_
qséd £or'sanitary needs and is obtained locally. However, seawater is distrib%'
utedAat Paimeira, portions of Espargos, and at the airport from the'saltwatéri*

subply line to the airport's desalination plants.

b. Requirements of Proposed Distribution System. The proposed

distribution system is designed to transport the 750 tons of potable water per

‘ddy produced by the desalination plant to the five existing communities and

the airport. The average daily capacity'to be available to each community and

the airport is showri in Table 13.

Table 13
PROJECTED WATER DISTRIBUTION.AND DELIVERY -

P;djécted Distributio

Loéétibn SR (m3/d)
Almicar Cabral Airport. B 65
Espargos 205
Palmeira 45
Pedra Lume 25
Preguiga ”:205',
Santa Maria “ *29§f>
750

As shown in Table 5, if the present-day population of Sal Island increases

?'its average daily consumption to 50 liters per person, domestic water require-
ments will total 397.5 m3/day. The water desalination plant will be capable
~of ‘delivering approximately 750 m3/day, as indicated in Table 11 (Case IIB);
<consequent1y, the balance of 352.5 m3/day will be available for industrial/

commercial use and future growth, as presented in Table 14.

640



Table 14

WATER DISTRIBUTION AND DELIVERY,
- “FULL PRODUCTION (CASE }IB)

Demand at ‘ Available for

, urfent 50 Lit./Person/Day Ind. Use or Future
Location ~ Population (m3/d) , Growth (m3/4)
Airport - - 65.0
Espargos 2,750 137.5 67.5
Palmeira 600 30,0 15.0
Pedra Lume 30 s 7.5
Preguiga 2,750 1375 67.5
Santa Maria ;ngg ‘ _75.0 ;ég;g

Total 7,950 ‘ 397.5 352.5

Of the 352.5 m3/d balance, 30 m3 are presently being used by industry/
commerce and projections of new activities call for this consumption to

increase to about 95 m3/day within the next year.

Other requirements are that the system is to be designed to provide
between 2 and 4 kg/cm at the house tap with a velocity in the water mains of
less than 1.2 m/sec. and that the system shall include a storage capacity of
’ 3
8,000 m™,

c. Proposed System. The proposed system will consist of a 1,000 m3

storage reservoir at the desalination plant site to receive the discharge

from the plant. Water will be pumped from the reservoir at Palmeira to a
6,000 m3 storage reservoir located on Morro Curral north of the community of
Preguig¢a. The five communities and the airport will be fed by gravity from
the reservoir. An additional 1,000 m3 storage reservoir will be located north

of Santa Maria on the road to the airport.

The distribution system is designed for a peak flow of two times the aver-

age daily requirements. An eight-inch water main is required from the plant
site to the storage on Morro Curral. A six-inch water main will be installed
along established roads which will provide service to Palmeira, Pregquiga,
Espargos, and the airport. The distribution mains within the communities will

consist of four-inch mains.
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Because of the low elevation of Palmeira and Pedra Lume, pressure regu-

latlng valves will be used to control high pressure. The storage reservoir

;north of Santa Maria will be used to control pressure to Santa Maria.

The house servxce wlll consxst of 3/4-1nch ‘pipe.

The pumps at the plant s1te wlll be controlled by the water level in the

reservoir on Morro Curral.f An altltude valve will be utlllzed to prevent»

overflowlng the reservoir north of Santa Maria.
The system is delineated‘on Drawings No. 1 and 2.

d. Estimated Cost. .- The estlmated costs are basea on tne use or

materials manufactured in the U S. A. and deliv~-ed: to Sal Island and the
maximum use of local labor to perform the work of constructing the- system.
The estlmated costs are based on- current prices; should the project be delayeﬂla
for an extensive period of time, a review of these cost should be consldered |

A summary of the capital cost is presented in Table 15.

~ €. Maintenance and Operatlon. The maintenance- and operatlng -

responsxbllltles consist of the following:

_Operation of the pumping station and controls

Operation of reservoirs R i
‘Operatlon of altitude valves and’ pump reaulatlna valves -
Installatlon of new water malns':T*

‘Installation of new serv1ce connectlons

Repairs to water malns and water ‘services

fﬁerformance of this work will require a foreman and a crew of three
persons.1 The foreman should have mechanical ability with a knowledge of pipe-
line hydraulics, pump and electrical motor operation, and electrical controls.
The crew members should have mechanical abilities with knowledge of pipe‘
installations and service connections. All details of operation and mainte- -
nance tasks and staff, as well as needed payroll, are discussed in another -

section of thls document

4. Power D1str1butlon and Delivery Subsystem. Thiswsuhsvstemihasfthreeﬁ

ba51c elements 1n its design, as follows:
*ig a‘.v1 Power distribution
~'b.  Power delivery

Cc. House wiring
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Item
Pump Station
Water Main

Storage Reservoirs

Community Distribution

Individual Services (1300) ¢

Engineering (14%)
Subtotal

Contingency (10%)I~'-
Total Capital;CoSE,

'1-10 11-40

Table 15

CAPITAL COST SUMMARY -
«WATER DISTRIBUTION AND DELIVERY

“AID

Cost

'$ 15,360

- 555,000
68,400
199,200
202,800

145,706

$1,186,466
118,647

$1,305,113

Years

"% of
Total

54
80
33
74

.72 N
100

73

Amortlzatlon (AID) '.02
Operating Cost (Labor)
" Total Annual :

$26,102  .051
16,119
$42,221

645"

$66, 560
16,119
$az,679

a3a000

feoevn L
Totalf,x

Cost

'*s 12 960.fj
136,920
© 136,800
69,720
X 3:78'009;}T51

27

43,440

'§477.840.

°54s
e

2
iié

27
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The power distribution and dellvery subsystem will take available power
for export from the desalination/power plant bus at 6,300V, 3-phase, 50 HZ
primary and distribute underground with direct burial 15 KV cable (laid in ’
the same trench with the water line where practlcable) to load-center sub- :
stations located in buildings at Palmelra, Pregulga,,Pedra Lume, the‘alrport

’

and Santa Maria.

Voltage from substatlons w111 be 220/380V, 3—phase,”4-w1re underground
to nearest concrete pole(s) and then ‘e aerlal along village street on :
concrete poles to serve street llghts and residential buildings at 220v, 2-_.,
wire, l-phase and commercxal/lndustrlal buildings at 220/380V, 3-wire, 3-phase‘ﬁh
w1th aerial service drops (some commerc1al/1ndustr1al loads will requlre underé‘

ground service from poles). Street lights are supplied and installed on
these same poles. '

Service to typical residences will conSLSt of four 40-watt lamp bulbs 1n~;
the ceiling of each of 1,000 homes to be w1red, plus four convenience outletsiy-
per home, located to prov1de 220V serv1ce for refrlgerator, iron, radio ‘
(stereo), and mlscellaneous appliances. Each lighting fixture is to be ,
switched. Maln service to each residence is to be complete with main serv1cef;:

device and two-circuit load center.

Once installed and operative, the electrical delivery system is expectedfa‘

to be relatively maintenance free, since it is a static-element system. Each

homeowner will assume responsibility for operation and maintenance of the ‘
residential system once installed. Service calls should be limited to routlne

new-service calls and emergency calls of a routine nature. Close liaison w1ll

be maintained with large load users to assure minimal problems with the power

delivery subsystem. Such operations and maintenance will be under the direct
charge of a power system supervisor -and a foreman supported by three crew
members, w1th service vehlcles to fac111tate pole setting and routine mainte-

hance and repalrs.

j The three ba51c elements maklng up this subsystem may be descrlbed as .

.follows

ar~1Power Distribution

~ Power taken from water/power plant bus 1n Palmelra.
~ 6300V, DELTA, -phase,'3-w1re, 50 HZ system.

- Dlstrlbutlon underground w1th dlrect bur1al cable.




b.

_ - Interfaced with exlstlng alrport 1260 KVA power plant, to ffﬂ“

remain as standby power source for Espargos, Sea Water, shell
and Alrport Water Plaant Intake substations. S
- pblstributed to substations at strategic locations (15*4{}
”lvlllages and other load centers) to be housed in building

f’i“structures.

’f'ingh material cost items (switchgear, substations and cable),

Q,low maintenance.

em_All material imported to Cape Verde.u

‘F'fnlghly skilled journeymen requlred to 1nstall electrlcal

,equlpment.

- Unskilled labor required to open trenches (36 km total esti-,:

mate) and backfill.

~ Cable splices made direct‘nnderéronnd;eterQ"i,Q;kﬁ;

Power Delivery

- From substations strategically‘located.
- 200/380v, 3-phase, 4-wire, 50 HZ.

'~ Distribution aerially on concrete poles (Flgure 12), copper

conductors, consisting of:
Neutral conductor (top position)‘
Street lighting (220V) o
80-watt lamps (presently used) - :
125-watt lamps (presently ased)fp'
Phase conductor A | -
Phase conductor B

Phase conductor C

e Supplement existing systems in Santa Maria, Espargos,

Pregquicga.

-= New systems in Palmeira and Pedra Lume.

- Concrete poles on nominal 10 m centers, _
~ Concrete poles may be fabricated locally,in Cape Verde

(otherwise, best source is Portugal).

= 1Includes 2-wire (220V, l-phase) aerial cut-in to residences,

and 3 or 4-wire (220/380V, 3-phase) aerial or underground

-~ cut-ins to industrial/commercial facilities.

- 6-47
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Figure 12

DETAIL
TYPICAL REINFORCED CONCRETE POLE
(For Village Aerial Distribution, 220/380V)

. NEUTRAL
% STREET LTG
PHASE A

| CONDUCTORS. ‘ON ' INSULATORS '
PHASE B

“99

PHASE 'C

L ' NOTE - EXISTING CAPE VERDE CONCRETE POLES FOR

. ~."AERIAL 220/380V DISTRIBUTION SCHEME IN VILLAGES
ARE SIMILAR TO THIS DETAIL, ALL REPORTED TO BE
MADE IN PORTUGAL. INVESTIGATION REVEALED THESE
MAY BE MADE IN CAPE VERDE. CREOSUTED WOOD
POLES ARE NOT USED DUE TO EXPENSE AND UNAVAIL-
o ABILITY.
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Skilled journeymen requlred to install, low malntenance._
All material (except poss;bly concrete poles) lmported ke
Cape Verde.

No layout prepared thls repc ~(to be preparcd at flnal

de51gn from exlstlng plans and v1llage maps)

Ca 3House Wiring

3 .pServ1ce into house from 2-w1re aerlal drop 220V, 1-phase,

if#lO AWG (4mm ), as per Flgures l3}and 14.
‘leghtnlng arrester on servzce mast.

,Maln switch and fuse.
“Meter (watt~hour).

Load center, circuit breaker type

nghtlng circuit (153)
Power circuit (20A)

,nghtlng branch circuit wiring #14 AWG (1 5 mm ) for

4 lights (40W each)
4 switches (for llghts)

Power branch circuit w1r1ng #12 AWG (2 5 mm ) for receptacles

~ (20A rating):

Refrigerator
Iron

'Radio
Other

All wiring exposed on wall on:insulators, PVC jacketed, 2- .

‘ conductor.

1, 000 homes included in program. 8

' All new 6300V primary distribution will be underground, with cable of

1/3C conflguratlon for direct burial, to a desired depth not to exceed 1 meter.

Where - practicable, water and power lines may be installed in same open ditch.

Evidence is that (given relatively inexpensive labor) underground distribution

is no more costly than aerial distribution (given the expense of poles).

Aerial primary distribution would be:affected by the salty atmosphere of Sal

Island.‘ There are no existing aerial distribution power lines on sal Island.

To respond to the desire of Cape Verde officials to retain the present

alrport power generatlng facility as a standby power source durlng new power
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2.7

plant outages, provisions are made for 1aterlock1ng automatically the new '

power plant feeder to the airport bus ln the alrport powerhouse, to facllltate ‘

automatic source transfer.

The Espargos, Pregulga, Lomba . Branca, Water Plant Intake (for alrport), .
Sea Water Intake (Espargos) and Shell 0il Pumplng Faclllty substatlons are |
reused, and existing feeders from the airport bus are reconnected through new

manually operated transfer switches to the new power plant source.

The cost estimate for the electrical power subsystem installation
includes electrical feeders from water/power plant bus and switchgear. Plant
switchgear requirements have been coordinated and the cost estimate prepared

as a separate item for inclusion in the plant budget.

The - feeder (main) from Palmeira to the switching station at Espargos is

. sized with enough ampacity to accommodate the total 2100 KVA output of the

installed plant generators. This exceeds the nominal 600 KVA power available
for export from the new power plant, thereby permitting the distribution
system to absorb any reasonable future load growth.

Operations and maintenance for the electrical distribution system should”
be integrated with the water/power authority for Sal Island. Personnel
should be local Cape Verdians, ideally chosen from the workmen used for
idstallation. Evidently there is a nucleus of trained personnel operating the

existing airport electrical system. Apparently there is also a staff oper- -

ating and maintaining the power delivery systems for Espargos and Santa Maria,

including some system for meter reading and collection procedures. Technical
skills required would be knowledge of high-voltage (6300V) switchgear, sub-
stations and cable; low-voltage distribution systems (220/380V); house wiring
techniques and procedures, and maintaining and servicing plant generating
units, including anticipated sophisticated automatic plant instrumentation
and control systems to interface the water/power generation to peak load/
reserve capabilities. The power system supervisor should be an electrical
engineer, or at least an engineering technician, supported by a hands-on
electrician foreman capable of doing field work and by a minimum of three
helpers. Also needed are a minimum of three vehicles--one crane truck for
concrete, pole setting and two pick-up trucks. The cost of the vehicles is
not included in this cost estimate. Plant shop tools may be utilized for

maintenance. The life expectancy of the system is nominally 40 years,
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Since it is a static system w1th no mov1ng parts. Obsolescence before 40
years would result from load (KVA) growth exceeding designed and installed
capacities. It is estimated that operation, maintenance, and replacement ‘
should be funded at 1% per annum of total initial capital investment for the

electrical delivery system.

Capital cost of the entire subsystem is presented in Table 16, which
follows. Complete engineering drawings of the power subsystem are presented

as DraWings No. 3 and 4.

5. Training Needs. A total of seven different training needs have. been

identified by the project team, as follows.

a. Utility Management, Planning and PolioiesJ'
b. Water and Power Distribution |
c. Principles and Practices of Seawater Distillation
l d. Principles and Practices of Diesei Power Generation
.. e. Instrumentation and Controls
f. Chemical Analysis for Scale and Water Quality Control

g. Shift Supervision in Power and Water Plant

This section will review each of the above training needs, indicating
number of persons to be trained, suggested type of training, possible location

of training program, and estimated cost.

a. Utility Management, Planning and Policies

Suggested Courses J General Administration

Financial Management
Policy Making
Decision Making

Technical Planning

Participants S Executive Director

Assistant Director for Administra-
tion
Assistant Director for Engineering
Total-6 personS;v Assistant Director for Finance
- - General Manager =~ Sal

Plant Superintendent - Sal
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Item,

- Power Distribution - -

Power DeliVéiy
House Wiring
Engineering (14%) -
Subtotal
Contingency (10%)

pS=9

Amortization (AID)
Operating Cost (Labor)
Total Annual

Total Capital Cost f?

CAPITAL COST SUMMARY

Table 16

POWER DISTRIBUTION AND DELIVERY -

_AID

GOCv

o % of

Unskilled
Labor

Cost

$503,600

49,500
90,000
90,034

70 $733,134°
73,313
" $806,447

Years -

. Total
78
4
- 50

10Qf';_g
2

12

$ 71,800
8,000

. " 20,000

1-10

- 11-40

.02

$16,128
_16,119
$32,247

.051  $41,128

16,119
$57,247

"Skilled
Labor
$ 66,540
50,000
70,000

- $186,540
- 18,654
$205,194

$138,340
58,000 .

90,000

$286,340
. .28,634
$314,974

Total = of -To

:;géff;,
50

28"

28

‘Total
641,940
107,500
180,000
90,034
$1,019,474
101,947
$1,121,421
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Course Location

U.S.A.

Canary .Islands '

Estimated Cost

U.S.A.

Canary 1s1ands

Total Estlmated Cost

3 - 4 month special course: ac..

Georgza Tech or sxmllar

1nstitutlon

(‘To also include field trlps to K‘_J

fWest and U.S. Virgin Islands

" water/power plants and seiected -

i_ 1nd1vidual power /water utllitles

1n the area

fismonth v1s1t1ng Cablldo Insulares
‘z,and other . plants at Gran Canaria('

‘T?Lazarote, and Fuerteventura

'Trainlng fee at $2,000/week for 6

nersons for 13 weeks 826, QOO

fTravel to U S., six persons 9,000

-Per dlem - 13 weeks at

$30/day, 6 persons 16,380
$51,380

Per diem - 4 weeks at
$30/day, 6 persons 5,040
Internal travei at $200
per person 1,200
$ 6,240
$57,620

.Water and Power Dlstrlbutlon .

Suggested Courses

>articipants

Total-4 persons:

6-57

Operation and Maintenance Systems
 Preventive Maintenance

" Repair Scheduling

Customer Services
Billing and Collection

General Accounting

General Manager - Sal
Water Distribution Supervisor
Power Distribution Supervisor

Administrative Manager

22k



Course Location

Portugal .

‘Mindelo:

Estimated Cost

. Portugal

Mindelo’

‘Total Estimated Cost

2-month program at municipal water

and _bower dig trlbutlon organlza-

tions in that country

51 month worklng at JAIDA tj

B for 4 persons for 8

f~weeks ,
Per dlem - 8 weeks, 4

persons at $30/day

Travel at $600 per person -

Per dlem at $12/day for f 

4 weeks;a4lpersonsw.,,f

c;@'Prlneiples and Practices of Seawater Distillation

ASuggested Courses

pirticipants’

©.TPotal-4 persons

6-58

Process Design and Control

Mechanical Design

Components and Materials

Tralnlng fee at’ $400/weeki

§ 3,200

6,720

12,400 -
©$12,320

1,344
200

$ 1,544
$13,864

Chemistry of Scale and Corrosion

Trouble Shooting and Maintenance;jﬁ

Procedures

Specific Equipment FamiliariZationt

for Operation and Maintenance . .

Assistant Director for Engineering

Plant Superintendent

Chemist

Operations Maintenance Supervisor


http:Chemistry.of

Course Location

U.S.A. '-2-month spec1al course at Georgia
‘ Tech or. 51m11ar institution to
_lnclude v151ts to selected manu-
;facturers of plants, pumps,
,;icontrols, and instrumentation
‘i;month at representative manufac-
"?turlng facilities of the spec1f1c
>J?dlst111atlon equlpment to be
'J{;supplled
-U.S.A.ior Other . f 2'weeks at an operating facility
presently using the specifié

distillation equipment to be =

supplied
yEstimated Cost .
~U.s.a., . Tfaining fee at $2,000/week, 4
persons for 8 weeks $16,000

“Travel to U S.A., 4 persons 6,000
Per diem-8 weeks at $30/ -

L day, 4 persons 6,?26
Lo ) ;;;7;;;
n;U;S,A;‘ R " per diem-4 weeks for 4 R
o . . persons at‘$30/day v $ 3,360
U.S.A. travel at $200/ ]
person ‘ | 800
. S 4;160
U.S.A. or Other - Travel at $500/person in =~ -
S U.S;A. for 4 persons -+ $-2,000
J ?er}diem at $30/day for |
g 4 pérSons, 2 weeks 1,680
$ 3,680
Total Estimated Cost $36,560

’(q_zﬁ'ﬁ



f}?)pl

«fd;~'Principles and Practices of Diesel Power Generation

Suggested Courses

‘Participants

 Total-4 éerSons»H

Course Locat:.on

U S A.,

U.S.A. or Other.

';3Estimafed“éééff=

L 6-60

Diesel Engine Design

Application and Controivof“DiéséJ

Engines

_Generator Design

Application and Control of Generators

Components and Materials

Trouble Shooting and Maintenance
Procedures

Specific Eguipment Familiarization

for bperation and Maintenance

A551stant Dlrector for Englneerlng

fPlant Superintendent
fElectrlcal Engineer

‘Operations and Maintenance. Supervisor

2-month specific course at Georgia

- = Tech or similar institution to

‘include visits to selected manu-
- facturers of engines, generators,

7 and subcomponents

-1 month at representative manu-

facturers of specific engine and

generator to be supplied

2 weeks at an operating facility
“]guéihg specific equipment to be

. ‘supplied

‘qTfaihing fee at $2,000/week

' for-4 persons, 8 weeks $16,000
Travel to U.S.A., 4 persons 6,000
Per diem-8 weeks at $30/day, ’
4 persons 6,720
$28 720‘



U.S.A. fPer diem-4 weeks for 4

_persons at $30/day nﬁ$T3}360'
U S.A. travel at $200/
- ;person ‘;ffnyObﬂ
S s 4,160
‘U.S.A. or Other: - LTravel at $500/person }k

jf 1n U S A.:for 4 persons ‘7$12;QQO”
_-Per dlem at $30/daytfor ﬂf e

1,680

' 4 persons, 2 weeks,&_fiﬂi'7
: $ 3,680
‘Total Estimated Cost $36,560
e}E?Instrumentation and Control
;,Suggested Courses ‘ Theory of Instrumentation and Control

Practice for Instrumentation and
Control Calibration
Repair and Maintenance of Instrumen-

tation and Controls

‘Participants = . - -f', Operation and Maintenance Supervisor

Electrzcal Engineer

Total-3<personsﬂ o Instrument and Electr1cal Techn1c1an

Course Location
Portugal or Spain 2 weeks at a technical trade school

Canary Islands - 2 weeks of on-site practice at

selected water/power facility

, Estlmated Cost

Portugal or Spaln f\" Training fee at $200/week for ?lu
2 weeks : . [ $ 400
Travel at $300 per person "
for 3 persons ' i “;f. | j71'éoo
‘Per dlem at $30/day, ;
persons for 2 weeks ,f | 1,260
L : ;z,sgg.

}Zééélff

A 930



Canary Islands

‘Potal Estimated Cost

_Travel at $200/person for; S

fPer dlem at $30/day,

Training fee at $200/week
for 2 weeks $ 400

3. persons - 'ﬂ"fébO“ﬁ.ﬁ

Persons for 2 weeks'fea': 1,260
‘ - §2,260 ,
54,820

juggested éourses

Participants

;‘Total—4 person

Course Location

. Portugal

Mlndelo

Estlmated Cost

ﬁ'Portugal

;fQ};Chemical Analysis for Scale and Water Quality Control

CUtility Laboratory Equlpment and n
Management

Report Writing and Practlces

Wet and Solid Analytical Procedure
and Aoparatus Specific to.

~ Facility Requirements ..

: eQuality Control

~ft‘Data Analysis, Diagnosis and*Treaté

~ment Prescription

o Chemical Feeding and Process Clean-

6~62

‘ing Procedures

“Assistant Director’ for Engineeringi

Plant Superlntendent - Sal
Chemlst s

Instrument and Electrlcal Techn1c1an

,2-week tralnlng program at techn1cal

trade school

'1 month on-the-job tralnlng at JAIDA

Training fee at $300/week for 4
persons for 2 weeks $ 600:f
Travel to Portugalvat $300 .

per person for 4 persons rj\i}QGO;
Per diem at $30/day for 4 = fﬁh
' persons, 2 weeks (T~_,f »j:1,680

83,480



Mindelo Travel at $50/person-for‘
4 persons | :
Per diem at $12/day ‘per. .

persoﬁ for 4 weéks

“Total‘Estimated Cost

Suggested Courses

‘Participants

Total-srpersong-

Course Location -

Cosal
~ ‘Mindelo

e

:7Estimated Cost

-p Sal

. Mindelo

o gal o

Same as above

Same as above.

“QfShift Supervision in Power and"water'PIant*pp‘:
quntjdémpbnenﬁ Familiarization
‘Plant System Familiarization
f0perational Planning

' Data Gathering and Use

Distribution Network Water

Distribution Network Power

On-Job Training at Mindelo

Operation and Maintenance

Supervisor

shift Supervisors (4) ;1 "

- l-month initial with engineers '

from U.S.A. °

l-month on-the-job training at '
- JaIpa e

l-month on-the-job tralnlng at
proposed plant

Per diem at $12/day per person,‘
4 weeks, 5 persons ' 81, 680
1»1,680'
- 1,680
$5,040

Total Estimated Cost $5,040

- 6-63
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‘2.  Water Power Distribution

3

4

5. Instrumentation & Control
,6 .

7

/. Supervision P/W Plant

TRAINING SUMMARY: ESTIMATED COST-AID

1, Utillty Management, Planning and Pollc1es - ‘ $ 57,620

e © 13,864
3. Principles and Practices of Seawatertblstillatlon'ﬁ 36,560
\ 36,560
5. Instrumentatlon and Control - - 4,820
6. Chemical Analy51s for Scale and Water Quality Control 5,024

2, Water and Power Distribution

4. Princlples and Practices of Diesel Power Genera:((.}f

——————

Total” $159,488

Rounded +o- S1AN .NNN

7. Shift Supervision Power and water Plant B 5,040

-30 persons - average $5 333/person tralned

403 man-weeks of training.-'average $397/man-week of trainlng - total

e 'v"21-10 11_40_,._1
Amortization (AID) . .02 3,200 .051 8,160 -

AINING NEEDS: 'GOCV COST - SALARIES.

AT Average
Total Salary :
anpower ($/Man-~ Total

'Program . Persons ‘;WkstZ(Man-Wks.) Week) Cost

21 126 90 $11,340
13 52 80 4,160

15 60 . 80 4,800
15 - éd‘ﬁ 80 4,800
4 12 e 1,08
T e 2,380
13 es s 5,200
'fiifé§1‘f,fj;4Q3ff ?ii;aai 533,760

1. Utility Management

- Seawater Distillation

. Diesel Power Generation

« Chemical Analysis

Total

S R
‘,Owluyjbﬁ W B &b v
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6. .Job Descriptions and Suggested Salaries. Key position descriptions
and required qualifications are as follows: R

Executive Director o Administrative background (5 years

minimum)
o Bu51ness experience (utlllty manage-

: ment preferred)

‘0 Engineering-degree (M.E./{bﬁEJ%{dﬁ?f

E.E.) LR

Assistant Directordfer\ o Engineering degree (M.E., Ch.E.,
Engineering - C.E., or E.E.)
o Project engineering experience

Planning and economic analysis

Assistant axrector for o Business administration or economics
Admlnistration degree '
o Personnel management experience‘
‘ (utility preferred) | ‘
" Assistant Diredtdr_ferx o Business and/or accounting degrees
' fFinancer - o Financial management experlence ,;"
(utility preferred)
‘General Manager -.Sal - o Administrative background

J Business experience (utility;ﬁanage?
ment preferred) ";dv f“

o Business administration,Qr'eagiaeer—
ing degree e

"s;?iaﬁ£75ﬁ§eriﬁﬁeﬁdeatﬁ‘*f o Engineering degree or equlvalent
(marine, M.E., E.E. )
‘o Utility 0 & M experlence (5 years ‘
minimum) ‘

o Broad knowledge of thermo—electric
processes and equipment, including
theory and practice of heat trans-
fer, hydraulics, mechanical trans-
mission; electrical power generation,
switching and distribution; chemical
treatment

.?_{%MggagerijrfAdm;pistra;ien ; o Business administration, personnel,

‘accounting experience and training

5-65
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féieptrical Engineer

Electrical engineering degree
Project engineering experience (1-

2 years)

- Utility O & M experience preferred

Marine or power plant supervisory
experience (5 years minimum)

Trades training and experience:

-diesel engine O & M, electric power

generation and distribution, fitting
and machining, pipefitting, welding,
instrument maintenance, electrical '
maintenance, and chemical feeding
and control

Utility O & M experience preferred

Industrial or full degree in

"analytical or physical chemistry

o

o

. Plant Operation and‘_f;fﬂgf; o
- . 'Maintenance SuperviSorg;;a,g"
i o

hentse o
o

o

7&*WAtefjsyggem]supérGiso@} o
o

‘uPBWerfSyEtem'SuperVisorf:n_‘; o
)

'1-2 years process control experience

preferred
Appropriate supervisory experience
Trades training and experience:

Plumbing/pipefitting, welding,

Vehicle and field equipment mainte-

nance
Appropriate supervisory experience
Trades training and experience:
electrical, mechanical fitting,
welding, vehicle and field equipment

maintenance

Salaries presently paid at Almicar Cabral Airport were used as a basis

for draw1ng up the proposed salary scale for the Sal Island project. (See

“persons needed in'each positien in Tables

‘,Tables 17 and 18.) Labor costs are itemized by positions and by number of

19-22.
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Table 17
PRESENT SALARY SCALE

" ALMICAR CABRAL AIRPORT
- (Selected Positions)

Position

Director S
Deputy Director (Tech.)
Ar Traffic Officer
Communications Technician
Mechanic, Telecomunication
Mechanic, Radio

Mechanic, Electrical
Mechanic, Diesel

Trade Helper (Mech.)
Administrative Manager
Secretary

Janitor

Note: US$l = E31.76.

Salary in Escudos

Salary in Dollars

Monthly Annual

Annual-

13,900 166,800
10,400 . 124,800
10,400 - 124,800
8,000 96,000

6,800 . - 81,600

5,600 67,200
6,800 - 81,600
5,000 60,000
4,200 49,200
18,700 104,400

14,100 49,200

3,300, 39,500

eer

Monthly

437
327
327
252
214
176 -

214.
18
129
273

129.

103 .

5,251
3,929

3,929

3!0?4f;
2,569
2,569
| ﬁ;iéé?ﬁf
Conses
1,266
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Position

Sal General Manager
Plant Superintendent

Electrical Engineer

Chemist

Water System Supervisor

Power System Supervisor

Diesel Mechanic

Shift Supervisor
Administrative Manager
Water System Foreman

Power System Foreman

Fitter and Welder
Bookkeeper
Personnel Clerk
Motor Pool Mechanic
Shift Operator
‘Toolkeeper

Service and Collection

Secretary
Warehouseman

Metér Reader

Trade Helper (Tech.)

Laborer - Janitor

. Note: USSL = E31.76.

~ Table 18

PROPOSED SALARY SCALE

'SAL PROJECT

Salary in Escudos .

‘Salary in Dollar

Monthly

Annual

Monthly. | ‘Annual -
15,000 . 180,000
13,500 162,000 ;
12,000 144,000 .
Plant Operation and Maintgnancék N :ié;OoO :  3144i°°°;.‘,~
| - 10,000 120,000
10,000 120,000
10,600 120,000
9,000 108,000
9,000 ,f%¢8,696],~

472
425
378

378

8,000~‘,,’ltgs;onﬁgfgtj}'

8,000 96,000

) 8,000 ' 96,000 °
Instrument and Electricaliieéh;g ﬂB}QQ0;' v?f §6;00Q"a

7,000 84,000
5,000 60,000
5,000 60,000
'fs,ooo 60,000
5,000 60,000
5,000 60,000
4,000 48,000

4,000 48,000

4,000 48,000
3,500 42,000

3,500 42,000
3,000 36.000

6-68 "

252
252
220”

158
158

158
158
158
125
 125: ‘
125
o
110
e

315
a5
T3315f
’”"233%
283

5,664
5,100
4,536

4,536
3,780
453i789t
3,39
3,024,
3,024
3,024
3,024
- 2,644

1,89
1,896
1,896
1,89
1,89
1,500
1,500
1,500 .
‘1,320

11,320
1 .10R7 ¢



Table 19

. PROPOSED INDIRECT STAFF .
SAL POWER AND WATER ADMINISTRATION

- No. Monthly Rate Total Payroll (US$)
Pogition - - Needed Escudos Dollars Monthly Annual

Mahagement

' General Manac

.

15,000 472 472 5,664
| . _4,000 125 125 1,500
Subtotal - . 19,000 597 . 597 . 7,le4

Secretary

STE

Adm. and Financial

4,000 128 125 1,500

5,000 158 36 3,792
4,000 125 375 4,500
<£;qoo* ‘125 ,125 . 1,500
swe  we me aes
3,500 110 220 2,640
3,000 94 188 2,256

2,137 25,644

Administrative Managéf:)i;”
- Secretary : |
Personnel Clerk
Bookkeeper ; :
Service and Collec. Clé:k"fﬁ:
Motor Pool Mechanic L
Warehouseman
Meter Reade;
Trade Helper (Mech.)
Laborer ~ Janitor
Subtotal

NN R W N R e

'-.>
o

Total Indirect staff '

[

2,734 32,808

Income from 40% of Direct
Staff Costs

a. Power/Water Plant - 27,566
b. Water System ' 4,605
c. Power System R 4,605

Total Income . 36,776
Less Indirect Staff Cost 32,808

Reserve General Adm. Fund L
for W/P Authority 3,968

:6-69;:
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Positiont

P/W Plant superintendentbh;
Electrical En91n3er.fﬂ"“'

Chemist

Op. and Maint. Supv.

Diesel Mechanic
Shift Supervisor
Fitter and Welder

Instrument and Elec.

Technician
Tool Keeper
Shift Operator
Trade Helper
Secretary
Laborer - Janitor

Total P/W Plant

Add 40% for Gen. Adm.
- Total Annual Cost P/Wff

Table 20

PROPOSED DIRECT STAFF
POWER AND WATER PLANT

No.

Monthly Rate

Total Payroll (uss$)

Dollars

Monthly

Labor

NN e e

WoH TN e

 Needed Escudos

13,500
12,000
10,000
12,000
9,000
9,000
7,000
8,000.

5,000
5,000

3,500

4,Q00

- 3,000

425
378

315
283 3;:ff
2207

282
158
158

110'r17.;
125
;'94;>;,f5f

425

378
35
378
566

282
'3, 743
-2, 297

252
jf;iéa |
632
660

~i252;

Annual

5;100'
4,536

3,780 -

6,792
13,584

5i280'

3,024

1, 896 g
‘"7 584

7,920
1,500

3,384

68,916

27,566

96,482



. _Table 21
- ' PROPOSED DIRECT STAFF

. POWER DISTRIBUTION SYSTEM

: . NO. ‘

Total Payroll (USS$)

o ; Monthly .Rate
Positibnf * 2Needed"Escudos . Dollars Monthly Annual
Powefuéféfém'Supv{f ! 10,000 315 315.00 3,780
‘Bower System Foreman 1 8,000 252 252.00 3,024
Secretary 172 4,000 125 62.50 750
Trade Helper (Tech.) 3 3,500 . '110 330.00 3,960
Total Power System 5-1/2 11,514
Add 40% for Gen. Adm. | _4,605
Total Annual Cost -
Power System Labor $16,119

Table 22

PROPOSED DIRECT STAFF
WATER DISTRIBUTION SYSTE

. No. Monthly Rate Total Payroll (USS)
Position Needed Escudos Dollars Monthly Annual
Water System Supv. ~ 1l 10,000 315 315.00 3,780
Water System Foreman 1 8,000 252 252.00 3,024
Secretary 172 4,000 125 62.50 750
Trade Helper (Tech.) = 3 3,500 110 330.00 3,960
Total Water System 5-1/2 | 959.50 11,514
Add 40% for Gen. Adm. o 4,605
Total Annual Cost o R
- Water System Labor ;’lsfl}g,{
en

29V



D. Sanltary Scwape bystcm

1. Ovegy_lgg.~ Devclopment of a potable watcr system to
supply the populatlon and commerclal needs of bal Island re-;g
qulres attent1on to 1ts dlsposal after usc.V Thc basic use of -
the water be1ng d1str1buted is for drlnklng,'cooklng and otheri
s;mllar uses., The use of salt water for flushlng t011ets andl
other sanitary devices will be contlnued. :

The disposal of the used potable water can c¢reate a health
hazard if not-properly treated. Furthermore, tne‘treated
used-water can be used to irrigate land for farmlng uses. Sarl
Island can ill afford to waste any desalinated water 1f 1t 1s ﬁf
feasible to use it for irrigation purposes. e
The combined communities of Espargos and Pcrguica,'and'tne_‘ﬁ
community of Santa Maria, arec of sufficient size to subpcrt,n

a sanitary sewage system. The system proposed would‘consist>

of collection sewers, a used-water trcatment plant and a spray
irrigation system for the treated used-water. The proposed o
treatment plants are package activated sludge type. Approx1-;
mately flfty acres of land could be irrigated at two cent1m1-
les per day at Espargos and Perguicaqyand twenty—f1ve acres at
Santa Maria. Thls is based on approxlmately n1nety percent ofuf“
the water be1ng rcturned to the treatment system., The estlmated
cost of ‘the systcm 1s based on the use of u. S_A. manufactured f,f
materials dclivered to Sal Island and the'maXimum use of localr
labor to perform the work of constructlng the system. The Es-
timates are based on. current pr1ces. Should the prOJect be
delayed for an cxtens1ve perlod of t1me a review of these costs o

should be considcred. _"

PN



Material Labor

Esparges-Perguica
Collection System:
12,400 M - 6-inch sewer $208,300 $l04,200- "
Treatment Plant 108,000 36,000
Irrigation System o 54,000 18,300

Total Espargos- Pergulca* $370,300 ' $159 30
Santa Maria
Collection Syste
3500 M - 6-inch sewers $58,800 " $30, 000
Treatment Plant 72,000 L 24 OOOﬂ‘* !
Invigatlon System _ _23,100 ~ ’__Q_QQQ;

Total Santa Marla $153,900 §§g_ggg

Total ' $524,200 $221,500
Total Labor and Materlals $7455700

2. Maintenancg_and OperationE‘

fesponsibilities consist of the’follbwing

operation of the treatment plant
operation.of the 1rr1gat10n systems
installation of new collectlon scwers

installation of new scwer connectlons

Tﬁefmaintenance andw§§éféti“ge

repairs to collcctlon sewers and house services

The staff requircd to perform this work 1ncludes a System Super- =

~intendent, a Plant Superintendent with a,crew.of three persons,

and a Collection Sewer Forman with a erew40f three persons. The

System Superlntcndcnt should have gcneral knowledgc of sewerage

‘Asystems, and ‘the Plant Superlnterdent should have mechanical

f,ab111ty with a knowledge of sewerage tneatment, pump and electrical
‘motor operation‘and"electrical‘controls.V'The Collcction Sewer
- Forman should have mechanical ability and knowledge of sewer

systems. The crew members should have mechanical abilities with

knowledge of plpc installation and serv1ce connectlons.


http:operation.of

Sy

fab

‘3,>v

(2) -

(3)

(4)
(5)
(6)
(7)

(8)

Santa:Marla Sew_ge System

Paramcters -

JFExlst1ng elevated tank and”dlstrlbutlon system to.be used:

1fof sea water;for to11ets

f;Sewage from tolletskto be treated 1n pr1vate septlc tanks.‘

;f—‘Commun1ty sept1c tanks w1ll be c0nstructcd for famllles

‘;w1thout toilets ) Lpien

-_New sweet water d1str1but1on system. :

- New used sweet water collectlon system.‘:,
‘= New treatment plant for used sweet water.[;
- Discharge to be used for 1rrxgat10n. -

- Good soil must be . hauled dina

;4&’&4 |

6. THEC '//{’,45@ 2’”’"/04‘/
(/c- 7 Ad)



4. Espargos/Preguica_Sewage System

Parameters

(1) iExxstxng elevated tanks and distribution systeh‘for tomletsa

(2)';Sewage from t011ets to be disposed into. prlvafe septxc tankér
(3) New. sweet water distribution system.;}f%m§

(4jrvNew treatment plant for used sweet water.g

(5) fbxscharge to be used for 1rr1gat10n.f1\ ;

(6) ;Terra Boa soil adequate for support of plant growth.

. ‘ "'/"&'[A 87'9//( et ’é
-‘_--_.'.;._;..;.;. ce L 46 Al

G zZmnyony

e SUmA PR G B riws et me Smsemure = e meas e

e 5[:‘] u..aa wcm- w.anuz TREAVINENT
Bod s ek o g

D /.1.'.‘# vudrrf 7-,4~,<

£EIL ,w.é//v /lNE Cor r.éC.r!OM
U_r,gu 4//&67‘ WA TER

(/220 SAL o/‘ U m‘D .5;4/(7‘ mnz-z

””"" \\ liecurca - «'.5///1%0
| | 6-75

AN



de. Pglmciraand Pedra LEES_§EEEEE_§¥EEEE§

Parameters o
Palmeira 30m3/day - o Pedra Lume 175m3/day

It is suggested ‘that the use

"”weet“Water b”id1spos:l 1nt’:i
: DT T u‘r,}",‘e

communlty sept1c tanks.k‘Thf ; 1 Tow 1m
tanks could be des1gned to . also handle toilet: wa+er
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‘B, Einsnolal Analysis
This section presents "the finansial plan for the proposed

project and shows in detail the inputs and outputs anticipated.
Additionally the financial viability of the proposed project
vwill be reviewed to determine if the present population of Sal
Island and the GOCV are capable of assuming the financial re-,
‘sponsibility and the operational and maintenance costs of the
| proposed system.

1.. Financial plan
" Detailed breakdowns for each component of the proposed water
- power system appear in Annen 6 of this document. The detailed pli
1s so lengthy that only a summary is offered here, but each
component of the proposed system is identified and marked so
’the reader may refer to the detail in the corresponding o ‘
section. In calculating the proposed project, nine alternative
engineering solutions were considered for the water/poder ;W”‘
plant; two of these were selected and proposed. The two "
alternatives are for the same identical water/power plant, but
in Case IIB the plant 1is producing the projected volume of p
water and power estimated for years 3-10 and in Case IIBi the
csame plant is at full capacity, as pro;ected for the demand |
l:anticipated for years 11-32. Capital costs are also shown
r/for the waste water system, R e | p

| The summarie that follow in Tables 3-6 recapitulate the |

.financial plan for the proposed proaect.



Table : 1

FINANCIAL PLAN SU"MARX
CAFITAL COSTS, CA3ES 1B AYD VIEf

Item | ATD
A Hater/Pover Plant |
 Equtpaent CIF Mindelo v2 067 230iT J
2. SiteWork 509’5253
3. Mansgement e

=]
®

I

Sy
*

W

4+ Contingency (10%) 392&.45
Subtotal 3,322,498

!kuuu;lHJdudlauusuxsunleniiazz;
l. Water Di stribution

2. Water Delivery

. t R
3. Managemen 20 ‘m
4o Contingency (10%) e
Subtotal - 1,305,113

Eb_sx;_iaizibntign_eag_Eglizgzy

1. Power Distribution | '503 600;

2. Power Delivery 49 500.7,;
3. House Wiring f‘ 9owd'
4o lansgement ‘v7}  90 »034
5« Contingency (10%) 23..313
Subtotal . 806,447
Iraining L 160,000

EhnlmﬁuuLéhxxisﬁ_ﬂnd_§uppgn$ - 170,751 -

Vand & Rj ghts of Way

Exigt C tal Assets to be S

Incorpora.ted in Power Distri. & =
bution Network o

Total Capital Investment o
(A +B +C 4D 4E +F 4G) EERA $5 76/.,809

Tntal Project (AID + GOCV)

g ¢8 040,416

[o]
(@]
‘s
<

|

#1295,

. 23.538
258,913

am. e

,n: 58 ooo
o go,ooo

28,634
314,97,

33,760
120,120
438,000
632,000

i,fisz 215 6o7f;}-
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Table

2

FINANCIAL PLAN SUMMARY:

ANNUAL OPERATIXC COSTS, CASES IIb AND IIBi

A Operation & Maintenance

2

3.
be

Se.

. Water/ pouer plé.ht

 Water dist. & del'y.
viEbuer dist. & del'y
 ﬂen. administration

Fuel (Gas/oil €$155/T)
Chemicals & Supplies
Total

B, Depreciation &

Amortization

" Depreciable property &

" intangibles*

11B

B 68,9165j;
11 514€ {j

11 514,1 

36,778
420,480
38,446
$587,648

$230,000

IIEL |

$ 68,926
11 51435
1,5
36,78

587,365

42,946
$759,033

$ 62,916
11;514‘ :

11,514
36,778
420,480
38,446
$587,648

e $23o oooA
: S TO

: bt

P

R
1B

“TIBf

¥ 68 916:

11 514
11,514:
36,778
587,365
42,948
$759,033

$230,000
T0
£306,000

#Based on a thirty year plant life, exclusion of land as non-depreciable

and allowances for major plant overhauls in the 10th, 15th, and 20th

operating years plus capital investment in year 1l for expansion of

household connections.

Intangibles include technical assistancs,

training costs, etc. and are also amortized over thirty years.

‘Fc}\[



o Table 3
FII\ANCIAL PLAN SUMMARY: -
“ ANNUAL GROSS ‘INCOME CASES IIB AND IIE:L :

o o . Yem:a..llQ" Years 11-32
Item. a s LB IRy

A. PFProduction Capacity

. Water:: ‘900 m3/day at 83% , , . .
Factor for 365 days om? 272,655 272,655

Power: 50,400 KWH/day at

83% Availability Factor o o

for 365 days KU 15,268,680 15,268,680
. . | R e it

Water:

Domestic

Ind,, Comm,, and Gov. P

 Subtotal ik 1, .
- W same s

C. Aunval Tncome (Gross)
Domestic at $0.45/m3 $65,289 ; ‘ 99,027
Ind., Comm,., and Gov. at ' : :
¥0.90/m’ ~  s AT 47333
A1 at 30.135/0H S 732,490; 1,22n,7%
ot 628,98 1,37,L4

o

* ' Annual Gross Incoms

15V



Table 4
FINANCIAL PLAN SUIMARY:
_CAPITAL COSTS, YASTEVWATER SYSTEM

Tep -

Oo].lection ' System = “
T&Gatmant Flant
Irfigation'&ystem

 Subtotal
B, Santa Maria
" Collection System
Treatment Eiant
Irrigation System
Subtotadl

 Total Capital Costs

D

~$208,300
108,000
—242000

370,300

58,800
72,000

23,300

153,900
$524,200

$104,200

36,000
159,500

30,000

| SR43000

62,000

$221,500

¥ %)



"2, Financial VIEbility

An income statement for the project ie presented in Tatle 7 below,

Key assumptions underlying the 1ncome statement are discussed
iﬁ the following section.
a. The proposed prioe of $0.45/MJ for pure desalinated

water on tap in each household ie 5.08 times less that the
| present price of $2.29 for oombined pure and brackish vater,.
It 15 also0 5.6 times less than the present pure water price
fand 5.2/, times less than the prize of brackish water sold in
,tewn. Nondomestic water consumers will pay 90.90/M3.

| be The price of electric power will remain the same,fef?ﬂf
a1l GOCV facilities and the Almicar Cabral Airport, The‘eiectfie
peWer rate for domestic consumers will be reduced from’tﬁe'
present $0.142/KWH to the proposed $0.135/KWH (about 4.9%),
and the industrial/commercial rate will be reduced from the
present $0,188 to the proposed $0,135/KWH,

Ce Output of the proposed water/power plant is estimatedrei
very conservatlvely at 83% of capacity, with ample power genera—
tion reserve. Sales of water and power are based on analysis

.ef denand presented in Annex 6, For years 3-10, water pro-
‘dﬁetien is estimated at 54% of operating capacity or 486M3/day,
ﬁhile povwer generation for sale is projected at 36% of avail-
eblevaWer cap acity of 14,000 Kil/ day. For years 11-32, the

'”pléht is assumed to te performing at capacity‘(BB%)‘with water



output of 7, /day and electricity generation for sale of
some 25 000 KWH/day,
d. All yearly costs for depreciation, amortization, ‘power
distribution and delivery, water distribution: and deliVetx,
operation and maintenance, staff training, and employee
.services and supnort have been included in.the-financial
stetements.
| '_::?e;, Additional plant outlays for major overhauls of equip-’
v'ment and expansion of water and power hookups for eonsumers v _,q S
‘hewe been included in the projected financial statements. - |
| Analysis of the projected financial statements for the élf
"waten/pouer operations reveels a pattern similiar to most
developing utility enterprises. During the first eight years
of operation when the waten/pouer plant is operating at 1ess
‘than full capacity, annual revenues of $830,000 are just
- sufficient to cover both operations and maintgenance costs
f($588 OOO/annum) and heavyfixed costs of depreciation i
;f($23o ooo year) -,.: associated with the large initial investment in .
_;plant.k_Net income is approximately elO 000 annually over the firstﬁt
"feight years of Operations. Over the last twenty-two years of ’
‘fsoperations, annual revenues are estimated to inc"ease to 01 374,000?}
;:Tas the plant 15 assumed to be then operating at full capacity (83p)
QﬁfThese revenues are more than adequate to finance estimated ﬁ”;ib‘
ﬁ;}annual operations and maintenance costs of $759 000 and depreci-
iffation charges fluctuating between $230 OOO and o306 000.

7-17
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"E]Average annual profits over the last twenty-two years of the project

mare‘ estinated at $320,000, Cumuletive profits over the 1ife of Fhe

[’?project are estimated at approximately b7.5 million, These profits,

less a 10% set aside for establishment of a general reserve and

~ oreation of special funds for betterment of working conditions ana

small capital investments, are to revert too the central government.

A special covenant is proposed requiring the GOCV to reinvest profits

‘less the appropriate reserves and funds in water and power development

'ﬂon other islands. h.

As the government, including the Almicar Cabral Airport will be

“the largest consumer of power and water from the project, a detailed

review of bucgetary and payment procedures and records was made to

; determine the GOCV's payment record, A.budgetary system exists to

allow for funds for payment of power and uater costs ‘and payments

,are ‘effected in a satisfactory manner, |

~ Analysis of the pro forma financial statements at the ‘viiL

projected production and sales levels, indicates that revenue

requirements are sufficient and that prospects of project financial

viability appear reasonable.

Implementation of the project will also have another

‘direct impact on the GOCV finances. At present the GOCV is

subsidizing the production of potable water on Sal Island at

eliminated once ‘the proposed project is on stream :iThe pro-
posed project will operate with no subsidy thus resultingi:n e

cost saving to the GOCV of c234,000/&ear.; These cost savings,



togetner with profitable operations of the water/power plant
as shown In the financial statements, “produce an internal ,.'
ufinancial rate of return on the project of slightly over. 7%.
(See Economic Analysis. for calculation).

A seneitiv:ty analyeis was made to- determine dire‘t";

finanoial and economic effects of reduce“’demandnfor.

,water at the airport assuming discontinuanceiof!landingswhyig
:South African Airways Jumbo jets and no inorease in landingsi
by other jumbo jets. (See Economio-Analysis for discussion, |
,assumptiona and oalculations). ‘The analysis shows that estimated
annual cash flow diminishes by a net. $108 000, lowering the,. o
-internal fiuancial rate of return slightly more than one point
from zust over 7% to Just over 6%,

During the first eight years of operation, annual revenues
‘are not sufficient to cover both cperationspand maintenance costs
and heavy depreciation charges. Net‘losseslapproximate $100, 000 -
annually over the first eight uears of operation, Profitability
brightens in the remaining years of operations with plant "’ ,
running at full capacity (83P)o Cumulative profits at the. end of
the proaect are estimated at about $4.3 million. The sensitivity
‘analysis, faking into account reduced demand for power/water at-

the airport shOWs that the proaect is still financiallv viable,

o /}617“
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Table .5

INCOME STATEMENT

(80007s) '

_ EXPENSES e
0 DEP'N TOTLL OPERATING INCOME:

om0 oms
7 238 997 e
w oo 9 36 1,065 9
182 L 06 1,065 309
2 Lm0 9
BRI % sy
2 LM e a6 Lok -
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Most countries or minicipalities requiring seawater distillation
for expanding needs for potalle water take advantage of the econ-
omic synergism obtainable v combining with power generation,
Since each product is produced on the same site, it is only lo-
glcal that management and operation of the facility also be under
the same administrative roof, e.g., Kuwait's and Qatar's Ministries.
of Electricity and Yater, Curacao's 'and the Virgin Islands' vater
and Power Authorities, and Las Palmas' muicipally owned facilities,
For the proposed Sal facility, it is the opinion of the design
team that such undivided responsiblilty be an absolute precondition
to project recommendation. Equally ecritical to project success
will be the quality and continuity of employment of key staff,
both administrative and technical. Care in selection of personnel,
coupled with the training program proposed later in this section
and presented in detail in Annex 6, should bs a good beginning,
Nevertheless, there is considerable concern that the increasing

& strong temptation to emigrate, particularly if better salary,
benefits and/or career expectations are offered,

GOCV and design team personnel have discussed (and hereby
recommend) an ; organizational approach which could provide flex~
ibllity to offer counter-inducements. This plan is comprised of
the following elements:

0 Establishment of independent water and power authorities

to operate as entirely'self-supporting entities, reporting
%o a Board of Directors but with Planning and policy
directed by the Minister of Economie Coordination (MEC).

©  Authorization for all persomnel administration (hiring,

promotion, promotion, termination, salaries) to be handled
independently of Civil Service regulations,

© FProvision of tangible benefits (e.g., partially subsidized

housing with modern amenities such as plumbing, kitchen

appliances, etc.). These are presented in more detail

in Anmex 7.
The proposed indopendent entities (Figure 1) would be responsible
to the MEC under article 1/ of final draft of public enterprise
. decree. This article gives the Minister the authority to define
the role of the public utility, give general guidance to the
Board, app rove utility's by-laws and order inspections and inqui-
ries. The proposed organization for Sal Island (Figure 2) is
intended to provide complete coverage of all O&M requirements
for production, distribution, revenue collection, and personal
administration. If so desired by the GOCV, the wastewater removal,
treatment, and irrigation system



Figure 1

. PROPOSED ORGANIZATIONAL PLAN
NATIONAL WATER AND FOWER AUTHORITY
-+ REPUBLIC OF CAPE VERDE

- wmdey, o
B s S et S T
o S SR N
!
PRATA WATER/ ! MINDELO wA'rEa/ | . SAL ISLAND WATER/
~ FOWER" CO. | FOWER €0, ' | WER CO.
, . BOARD OF DIRECTORS : BOARD OF DIRECTORS BOARD OF DIRECTORS
l :
o
. PLANT PLANT PLANT
| »MANAGEMENT NANAGEMENT " | MANAGEMENT

The dotted line represents the MEC's authority under Article 14
of the draft decree. This article would appear to give the MEC‘
.ybroad policy responsibllities. Company management would be able
_;ito administer 1ts assets zreely; collect revenues ana nav all
34¢£proper costs, borroa “u“ds wlth gudrantee of MEC ana 1ncrease 1ts

f‘ capital accounts.» Rroflts of the pabllc compaqy uoule revert to

'tf*the central’ government.



Pigure 2 -
.PROPOSED ORGANIZATIONAL PLAN.

WATER AND POWER FACILITY
PALMEIRA, SAL ISLAND

GENERAL MANAGER
SAL WATER & POWER

£ 1-L

ca0 &

AUTHORITY
ADMINISTRATIVE | PLANT WATER SYSTEM | PowER sysTem |
MANAGER SUPERINTENDENT SUPERVISOR SUPERVISOR
s
S ELECTRICAL FOREMAN FOREMAN | -
CHEMIST [ ENGINEER | -~ . | :
MOTOR ‘WAREHOUSE | . "0&M : - N
POOL 2 ) SUPERVISOR
(3
SHIFT MECHANICS FITTER INST. & TO0L GENERAL
SUPRRVISORS (242) & WELDER ELECTRICIAN XEEPER | -LABOR
(4) (2+2) (141) (141) - 3)
SHIFT ' o
OPERATORS
4)
Personnel Distribution
e ) Management ‘ :
l o I . I I Administration and Pinanca ' 16
' . : Power and Water Production = -2
JANITOR PERSONNEL CUSTOMER SERVICE BOOKKEEPING METER Water Distribution LRy
(1) {1) & COLLECTION (3) & BILLING (2) READERS (2) motal




it could be tntallammcenarated fron the syster.

GOCV officials who are aware of current O&M pe¥sonnel attitudes have
stated that turnover of key personnel could be limited by a combination of
selectlve, moderate salary increases and the development of an esprlt de

corps inherent in a lean, efficient, and self-supporting organizational: unlt

The national organization (Figqure 1) probably should be located in Sac
’Vlcente, which is also the site of the JAIDA admlnlstratlon, the older 2, 200
‘*m /4 distillation plant, and its planned expansion (Mindelo 'B',. 6, 000 m /d
‘and 5=-10 MW). Some of the more obvious benefits derived from a. natlonal e
“authority are:
© Coordination of national‘project'planning:forgallflelande‘nifh?,
Centralization of purchasing of consumables for greater economy.
O ‘Centralization of personnel and salary admlnlstratlon to avoid
interisland competition. LRI R
o Mobilization of skilled engineering and fxnancial expert;se as

required for specific problems.

The proposed organization for Sal Island is intended to provide complete

coverage of all OsM requirements for production, distribution, revenue collec—

tion, and personnel administration.

Figure 2 delineates the organization that is proposed for Sal Island
"Full details, including 1nd1v1dual job descrlptlons, salary scale, and number

of employees, are presented in Annex 6.

Training Needs
‘ Seven different training needs have been identified by the project team

and technlcal staff. These training needs are as follows:

Utlllty management planning and policies.

Water and power distribution.

Principles and practices of seawater distillation.
Principles and practices of diesel power generation.
Instrumentation and control.

Chemical analysis for scale and water quality control;

Shift supervision power and water plant.

As previously indicated, a training program has been de51gned A

descr;ptlon of the training program and a dela:led cosr breakdown are

?)iﬁka



presented in danex 6. Thé Tequired training gogram represents an additiona:
cost of $160,0u0 for AID and $33,760 by the COGV.

gééloyee Service and Shépbrt'
The better-tralned staff members presently in Cape Verde: generally are
seeklng other employment away from Cape Verde. If the GOCV plans to retain

thls well-trained staff as proposed, it needs to initiate a series of

selective tangible benefits for the permanent staff.

This project proposes to build 20 homes for the use of the key perxsonnel
:which would include modern amenities (i.e., plumbing, kitchen, appliances,.

electric power, and other facilities).

Housing. Single-family housing will be provided for 20 employees. These
‘houses will include two to three bedrooms, kitchen, bath, living ioom, and
storage room. The kitchen will contain a stove, sink, refrigerator, and
cabinets. The bath will include a commode, sink, and shower. A septic tank
will be provided for sanitary treatment. Figure 3 presents the floor ﬁlan'for

a typical house as proposed.

Company Store. A general store will be provided at Palmeira. It will

be stocked with food, clothing, medical supplies, fuel and other simple items
needed by employees. A cold storage locker will ke provided to allow storage

fox stock perishables. The store will be operated under lease but‘supervised

by the water/power authority and will be nonprofit.

Medical Service. A first aid room will be included in:the’edministration

building for use by a nurse. She will administer first aid and will be

assisted by a medical doctor for major medical needs.

Administration. The administration building has bheen erpanded to- house

_some of these support services. Figure 4 presents the floor plan of the

proposed administration building.

Transportation (Vehicle Pool). Twelve vehicles are neceded to support the

water/power plant, water system, power system, meter reading, billing,
customer services, and other functions. These vehicles are also included in

the proposed project. A 15 -zeat rini-bus also is included to be used if

7-1 5



Figure 3
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‘fhéédéd in collectiny and returning employees; otheri¥se, it will be used

- during normal maintenance and operation activities.

o .Table 6 presents a summary of the costs for the items under Employee
‘?Sérvice'and Support. Total capital costs'are $170,751 for AID and $120,120°
:fgb: the Gocv.

7-18
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AL
20 single-famlly homes as per typlcal
‘ house plan, complete kitchen w;th &

C.

55Table 6

EMPLOYEE SERVICE AND SUPPORT SUMMARY

“Item

Housing

Administration Building

 am

. stove, sink, refrigerator, and cablnet

' at $7,000 per unit s ss,ooo‘

355 m® building to house administra-

tive offices of W/P systenm
Vehicle Pool - CIF Mindelo

W/P Plant Subsystem:

Pickup truck
Forklift

. Power Subsystem:

Winch truck

Pickup truck
Water Subsystem:

Pickup truck

1-1/2 ton flatbed truck
General Service: S

Mini-bus

2 motor bikes

2 cars, admlnlstratlve use«

Total (A + B +C)
Engineering, 14% (A + B)
Subtotal

.- Contingency, 10%

Grand Total
AID (59%) GOCV (41%)

. 16,800

'°fff4 140
;16 1oo?

10,005

4,240

4,140
8,855

16,670
yilijS
‘8,280

$136,165
19,063
155,228
15,523
$170,75 J

| $.84,000  $140,000.

4,140
16,100

10,005
4,140

4,140
8,855

6,670

1,035

o 8,280
§109,200 $245,365
19,063
109,200 264,428

120,120 $290,871
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SOCIAL ANALYSIS

VilThe‘majority of fheAiﬁhagitants of sal Island aré:lo¢ated in the central
eastéﬁest section of the island. This concentration is directly related to:'
the location of the islands' principal industry, the Almicar Cabral Interna-
tionél Airport. Near the airport are located the two principal cities =--
Espargos and Preguiga. " According to the industry survey conducted by the
project team (Annex 9), some 600 persons are employed directly or indirectiy'

by the international airport.

The economy of Sal Island has two other sources of primary employment:
(1) the two salt production facilities.and.(Z) the fish cannery and lobster
fishing facilities. All of the 10 principal enterprises of the island were
surveyed by the project team; descriptions of these enterprises are presented

as part of Annex 9.

1. Historical Overview, The Cape Verde Archipelago apparently was

visited by Arab sailors during the 12th century, but was not discovered and
claimed by the Crown of Portugal until 1456 when a Portuguese vessel was ship-
wrecked on the island of Boa Vista. The Portuguese colonized the Cape Verde
Islands and for the following 300 years used the archipelago as a way station
for Portuguese ships. The slave trédersbused the Cape Veérde Islands as a
staging point for the ships on the triangular route Europe, Africa, South
America. As long as the slave trade flourished, the Cape Verde Islands pros-
pered, but by the 19th century, the archipelago had been facing economic
depression for some time. To further aggravate this condition, the islands
suffered cyclical droughts and epidemics. According to local records, the
drought (the Sahel and belt) was recorded as far back as 1580. Typical

entries in local records read as follows:

1685 - 1689 400 dead - Island Sao Tiago
1773 - 1775 28,000 dead - total archipelago
1830 - 1833 30,000 dead - total archipelago
1850 - 1865 il,OOO dead - cholera

1940 - 1945 | 30,000 dead - total archipelago

Following the emancipation of the slaves on Cape Verde in 1875, a steady

" emigration of the free population started to. take place. These emigrants



W

went. mainly to the United States, Brazil, and Senegal. Later, others went to

Holland, Prance, and Italy. The omigration was still in progress at thv‘turn

of the century, w1th some of tho peopln of the archipelago going to Anqola.~f
Gulnea, Mozambique, and Portugal

vrly in 1960, the liberation movement started in most of the Portuguese

’terr‘ ories in mainland Africa. As a result of this movement,.there developed

an informal bond or alliance between Cape Verde and Guinea-Bissau. - Independ-

ence followed, and in 1975 Cape Verde emerged as a nation.

',»2. Emigration. The project team tried to determine, while on Sal the ,
number of inhabitants who had family or relatives living in the United States,‘
but no reliable information was obtained. Later a contact was made with

representatives of the Cape Verde colony living in the state of Massachusetts,

‘and the following information was provided

It is estimated that there are 275,000 to 300,000 Cape Verdians living in

_the state of Massachusetts. At present, when they arrive in Massachusetts,

they tend to move into the Roxbury section\ovaoston, where there are some

6,000 Cape Verdians in residence. The 1argest'5ingle colony (descendents of
Cape Verdians) consists of some 17,000 persons living in New Bedford,
Massachusetts. The team was 1nformed that between 80 and 90 visas are issued

each month to Citizens of Cape Verde.

Soc1al securlty and other financial assistance.from the U.S. Cape Verde
colony to families still on the islands continues to play an important
economic role. In 1975, it was estimated that about $6 million per year was
sent by the U.S. relatives to the families on Cape Verde. Approximately
$960,000 per year is paid by Social Security, Veterans Administration, and
other government agencies to Cape Verde residents. These benefits are
received by approximately 700 persons in the Cape Verde Islands and the

Azores._

'3. Population Overview. As was indicated earlier in this sectlon, the,

Portuguese populated the archipelago, including sal Island. A recent study
conducted by an AID team determined the population on Sal Island to be about
8,000 persons living mainly in five communlties and dispersed as presented ‘
in Table 1. (B E |

82



5: Table 1

POPULATION DISPERSION,
' *SAL ISLAND, 1975

'Communiti» f _Population % 0f . Total

=Santa Marla .~ 1,500 18.87

’Espargos o 2,7SQ

Prequiga 2;756E

Palmeira | 600 !

Pedra Lumei . 350 f.4146
Total 7,950 ' 100 ."oo‘

Source: "Pro:ect Rev1ew Paper, Cape Verde Desalination and Power,"
‘ R. R. Solem, Bruce Watson, and Kennette Soares, unpubllshed,
1976, p. 8.

The Portuguese who' came to the Cape Verde’Islands,during the years of
the colony were‘mainly soldiers and administfators. They also imported slaves
from Africa, and the present population is basically a mix of these two basic
groups. There is some interisland movement of population, usually directly
influenced by the availability of work. During the planting and harvesting

seasons, members of the population of Sal Island will move to Sao Nicolau or
other islands to work for a period of time and then return to their home

island. This movement is-es lmated at about 500 to 1,000 persons per year.
Theﬁmain problem faced by the inhabitants is the continuing drought which,
in turn, forces them to import nearly all food products from the other

lslands or from the mainland.

The team decided to conduct a simple random sampiing of the population
in urder to gather factual information in reference to the social conditions,
income, expenditures, and other factors. Interviews were conducted by native
volunteers under the guidance of government officials; the questionnaires
were prepared by the project team. The results of the survey are discussed
in this section, but the team recognizes that this sample is not statistical-
ly correct nor was it gathered under the methodologlcal guidelines utilized

in gatherlng census data.

The total sample covered 82 households on the island in three

‘communities--Santa Maria, Espargos, and Preguiga.t Iﬁ4mény ihStances the(t

8-3
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resulting'questionnaires were considered void or unusable because the replies
were 1ncoherent, obViously in error, or Simply not legible. The caveats
concerning the sample survey data always should be considered in reading: this

section.

1thin the sampled households, 41

On the subject of dge. distribution'“

questionnaires were. usable (50" fia total‘of 82) The results- were pro;ected,

for a total population of 8 000;(roundedifrom 7 950) as presented in Table 2."

The AID team of Solem, Watson, and Soares indicated that "50% of the S
pPopulation is 15 years of age or younger,"'and this appears to be true in the
random sample as presented in Table 2. If these figures are presented ‘
graphically, the resulting "pyramid" has a nontraditional configuration. (See
Figure $ in the main body of this report.) -

Table 2

AGE DISTRIBUTION,
SAL ISLAND, 1977

L Lo - Projection to
Age Group No. .in Samgle N % of Total 8,000 Population

0-16 - o "'L52} 58.69 1,696
17-29 45’ 17 38 1,390
30-39 30 11.58 927
40-49 12 4.63 370
50-59 9 iF 48 278"
60-69 lgf ‘3, 09 ﬁéﬁfﬁ
70 and over ,;;é; 1. 15 ;;ggi
Total 7259]7i ,?1oo oo ;;ooo§;

t,séﬁfce-' On-s1te data gathered by pro;ect team.fjl_‘

From Table 2 the team concluded that the Job market must be characterized

by very early entry if some 5,000 persons are employed or underemployed, as

:‘reported by the Solem, Watsor,, and Soares team. This early entry into the

labor force provides little opportunity for full employment of the population

and is one additional reason for the continuing out-migration.



All of the 82 sample households answered the question relating to ‘
' distributlon of the population by sex. The 82 samples reported a total of" 569
persons (an average of 6.93 persons per household), but of these only 489 were
indlcated by sex. Table 3 presents a summary of the distribution by sex V

resulting from the random sample.

Table 3

POPULATION DISTRIBUTION
BY SEX, SAL ISLAND, 1977

AR S o o , - Projection to
Classification. = - - No. in.Sample - . % of Total.‘ 8,000 Population

Total Population 489 100 oo;"' 8,000
Male 265 54.19 4,335
chila 44 29.44 2,355
Awule 121 24.75 1,9
st 24 e

CAdule a7 23,92 1,914

If the sample is representatlve, the male population of Sal Island
represents 54.17% of the total and the female population is 45 81% of the -
total. Dot s '

- 4. Income Distribution. The earller study by Solem, Watson and Soares

1ndicated that some 2,400 persons were fully employed, 3,000 were under-
employed and 250 were unemployed. In an industrial survey, the project team
contacted all principal industrial/commercial activities on the island and
could identify only about 960 full-time employees and 109 part-time employees.
In the process of gathering this information, the team also identified the
most prevalent wage levels for employees on the island of Sal. Table 4

presents this informacion.
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Table 4

REPRESENTATIVE SALARIES AND>WAGES,,

position

at Almicar Cabral Airport:
Director

Deputf Director (Technical)
Communications Technician .
Mechanic-Telecommunicatio
Mechanic-Diesel '
Trade Heljer (Mechaniqal)
Secretary |
Janitor

Driver

Nurse/Social Service
Stone Mason | fA
Carpepter.(pr Class)

At Other Locations: 5(iﬁﬁékf9)i

Salt cdllector :
Mechanic

Welder

Cook

Water .

Cleaning Staff

From Samples of 82‘Hoﬁséh§lasg

Sailor

Taxi Drivér
Radio Mechanic
Receptionist
Teacher

House Maid
Store Clerk

Fisherman

SAL ISLAND, 1977

" Monthly Salary or Wage.

. "Escudos  Dollars
13,900 437
10,400 327
;8,000 © 252

6,800 - 214
5,000 158
4,100 129
4,100 129
3,300 103
4,100 129
6,000 188
3,800 119
4,200 132
1,760 55
2,860 90
2,640 83
3,500 - 110
2,000 63
1,500 48
2,000 63
3,000 95
5,800 182
3,700 116
3,000 95
1,500 48
2,300 73
4,700 148



From Table 4, it is apparent that the salary range for Sal Island 12
: aboutwgs follows.

. Upper $250-$450/month
Middle. . 150- 250/month
Lower o 150-d‘50/month

On the subject of household income and income distrlbutlon within the‘h
household budget, only 31 of the 82 samples were suff1c1ently complete to be
used. _The 31 sampled households ‘reported 208 persons sharing a total reportedf
income of 174, 045 escudos (E) per month or an average of 5,614 E per hn usehold:
(about $175 per month)., It appears that the random sample touched only che‘ 4

middle-income group and did not get 1nputs from the lower-lncome popalation.

5. Labor Force. The project team was unable to obtain reliable 1nfurma-
tion on the number of persons at present employed or underemployed on Sal |
Island. However, from the age distribution shown in Table 2 and the reported
distribution by sex as shown 1n Table 3, it is obvious that, even allowing for
very early entry into the labor force, there are about 4,100 persons classi-
fied as "children." Consequently, about 51% of the population is not old
enough to work. To this, one mist add another 4% over 60 years of age, or 339
persons. Thus, well over 55% of the population is not.capable of employment.
The remaining 45%, 3,600, probably comprises approximately 1,950 maiss and
1,650 females of working age. The industrial survey accounted for 960 fully
employed or 27% of the estimated labor force, and the balance is either
employed elsewhere, underemployed, or unemployed. ‘Table 5 presents the labor

force profile for Sal Island, based on thé recently gathered information. -

Table 5
POPULATION PROJECTION, SAL ISLAND

Projection to 8,000 Persons

Classification Number Percent
¢ —— A ———
Children (under age) ; 4,106 51.33
Adults over 60 years 339 4.24
Available labor force - 3,555 44.43
Total . 8,000 100.00
8~7



It is also apparént from on-site observation that most females (about.
3,665 persons or 45,81% of the population) are not gainfully employed.
They are usually occupied in such traditional pursuits as continuous child-
bearing, house chores, fetching water or fuel, and other similar activities
If one considers the available labor force of 3,555 and'thg female avefage
of 45.81% or 1,629 persons is deducted, that only Leavesfl,926 men in the
labor force of whom 960 are presently fully employed, éccording tqlthé_ |

industry survey prese.ted in Annex 9.

6. Dlstrlbutlon of Time. At the household level, the female members

are responsible for the traditional tasks associated with the home, whlle the
male members are household heads and are responsible for the provision of
funds and food for the family. The random dwellings visited by the project
team consisted in general of a living room, two sleeping areas, kitchen,
eating area, courtyard, and bathroom. The female members of the family are
responsible for the upkeep, cleaning, and general maintenance of the living
quarters togéther with other regular chores. An attempt was made in the
random survey to determine the distribution of time among various tasks by -
the persons responsible for the household; out of 82 responses, only 31 were.:

usable (38%).

According to the information gathered from the random sample,kthejfjﬁiﬁéi‘fl

houéehold day is divided as follows:

Hours “‘Activities '
3.58 Preparing food
2.56 - Ca:ing for clothing
0.56 o ’ | Shopping
1,00 e " Cleaning house
1.23 : Fetching water ’
12.00 ' Eating, sleeping, and nigﬁﬁﬁimé
3.07 Unaccounted o
24.00

7; ﬁeélth. Very few homes in Sal Island have piped-in water and only."
some 300 appear to have electric power. As was indicated earlier in this :
report, water is usually brcught into the home via a wooden barrel rolled
from the nearest water point. The used water (both gray and brown) is dumped

outside. Since few families have toilet facilities or septic tanks, the

6-8
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human waste (night waste) usually is disposed of either by dumping into a '
hole leading to a septic tank or by using a container which is later emptied
into any open area away from the,household. Both of the above systems
generate flies (which are plentifui) and-serve‘as breeding places for many :

diseases.

It is a fact that an'improvement'in the water. suppiy and sanitation ofaa
communlty can generate. 1nterrelated improvements in health, income, and
general social welfare. This project does not intend to use the health bene-
. fits as a means to justify the suggested investment expenditures; nevertheless,»
‘there are many possible health benefits that may well be derived from the

water supply and sanitation portion of this proposed program.

ﬁater-related'diseases that directly affect the health of the population
are relatively widespread and abundant in most developing countries; Sal
Island is not an exception. The incidence of these known diseases will depend
on the local climate, geography, culture, sanitary habits, sanitary facilities
and, most of all, on the quality and quantity of water available to the popula-

tion.

The well-known Dr. David J. Bradley, in a research paper entitled

"Infectlve Disease and Domestic Water Supplies" edited by the University of
Dar es Salaam and presented in 1971, indicates that there are five pr1nc1pal

groups of water~-related diseases:

Wwaterborne Diseases. Water acts only as a passive 1nfect1ng agent.

All'of these diseases also depend on poor sanitation.

Water-Washed Diseases. Lack of water and poor personal hygiene
create conditions favorable for their spread. The intestinal infections in

this group also depend on lack of proper human waste disposal.

Water-Based Diseases. A necessary part of the life cycle of the

infecting agent takes place in an aquatic animal. Some are also affected by
waste disposal. Infections spread other than by contact with or ingestion of

water have been excluded.

Diseases with Water-Related Insect Vectors. Infections are spread

by insects that breed in water or bite near it. Adequate piped supplies may
remove population from the biting areas or enable them to dispense with water

storage jars where the insects breed. Unaffected by waste disposal.

8-9
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Discases Related to Fecal Disposal and Very Little Affected by Water

More Directly. These are one extreme of a spectrum of diseases, mostly water-

washed, together with a group of water-based type infections likely to be
acquired only by eating uncooked fish or other large aquatic organisms.

A research report on village water suppiy, conducted by the team of
Saunders and Warford, summarizes these water-related diseases as shown in
Table 6. The same study also indicates that water-related diseases would be
gréatly reduced if pure, potable water were provided. Table 7 presents the

expected rates of reduction given in the study.

Another interesting point discussed 1n the Saunders-Warford study is the ;
relation between village health and the cost of supplylng pure water. This.
hypothetical relatlonshlp was delineated. by the research team as shown in
Figure 1.

Figure 1
-HYPOTHETICAL RELATIONS BETWEEN VILLAGE
HEALTH AND COSTS OF WATER SUPPLY PROJECT

100

A,B=hcalth siates
a=expenditure
x,y=health levels attained

Index of Health State =

8 fe-

Expenditure

 Sbﬁrce:‘,Saunde:étand Warford, p. 115.:
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Table 6

DISEASE! RELATED TO DEFICIENCIES
IN WA™'"R SUPPLY OR SANITATION

Group . ‘ Diseases

Waterborne Diseases = :Cholera
‘ _myphoid
" Leptospirosis
" Giardiasis
Amoebiasis— E/
Infectious hepatitis

Water-Washed Diseases Scabies
Skin sepsis
Yaws
Leprosy
Lice and typhus
Trachoma
Conjunctivitis
Bacillary dysentery
Salmonellosis ,
Enterovirus diarrheas
Paratyphoid fever
Ascariasis
Trichuriasis
Whipworm
(Enterobius)
Hookworm
(Ankylostoma)

‘Water-Based Diseases Urinary schistosomiasis
' e Rectal schistosomiasis
Dracunculosis (guinea
worm)

water-Related.vectors Yellow fever
oo Dengue plus dengue

hemorrhagic fever
West-Nile and Rift
vValley fever
Arbovirus encephalitides
Bancroftion filariasis
Malaria&
onchocerciasisC/ /
Sleeping sickness™

"“Fecal Disposal Diseases Hookworm (Necator)
Clonorchiasis
Diphyllobothriasis
Fasciolopsiasis
Paragonimiasis

Route
Leavin
Man@/

Route.
Entering.
,Maa‘

o

-

My OOW2 d:O{OfJﬁ'ﬂ mMmamm
- "

m

- | =]

mog MM oW Ow

'S

00000 ONAWYAAN 0O0OO0WOO

©

B mosquito

w

mosquito

mosquito
mosquito
mosquito
mosquito
Similium £fly
tsetse

U oW ow

P

Fish

Fish

Edible plant
Crayfish-

=~ P = feces; O = oral; U = urine; P = percutaneous; C = cutaneous;

'B = bite; N = nose; S = sputum.
b/

Though sometimes waterborne, more often water washed.

E/Unus.ual for domestic water to affect these much.

Source: Robert J. Saunders and Jeremy J. Warford, Village Water Supply,
Economics and Policy in the Developing World, the John: Hopkins University

Press, Baltimore, Md., 1976, p. 32.
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Table 7

RATES OF REDUCTION OF DISEASES
THROUGH PROVISION OF POTABLE WATER

Diseases

- Typhoid

Paratyphoid and other Salmonella diseases
Bacillary dysentery ‘-

Amebiasis

Dysentery, unspecified

Louseborne typhus

Urinary schistosomiasis

Intestinal schistosomiasis
Schistosomiasis, ﬁnspecified

Ascariasis

Guinea-worm infestation

Louseborne relapsing fever

.Leptospirosis

Yaws

‘Trachoma

Trypanosomiasis (T. gambiense)
Trypanosomiasis, unspecified

Scabies

Inflammatory eye diseéses

Otitis externa

Dental caries :
Gastroenteritis (age 4 weeks to 2 years) ~:

Gastroenteritis (over 2 years)

Skin and subcutaneous infections

Chronic skin (leg) ulcer
Diarrhea of the newborn

Tinea

'Source:  Saunders and Wagfp:d,7pQ'll4.;:
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40
o
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80
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0
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" " 'In conducting this research, the project team also noted that the -

quanti£y of water used by individuals has been found to be associated with -

the ih6idence and- prevalence of several of the disecases common to the popula-
tion of less-developed countries and the "rural poor." Thc World Health
Ofgan;zation (WHO) , in its "Community Water Supply and Sewage Disposal in
Developing Countries," Statistics Report, Vol. 26, No. 11, has indicated
that there are great variations in the amount of water consumed, but always
reports higher consumption in the case of water béing available through a
Yhouse qonnection." It is apparent that the relative convenience (nearness)
of a water tap influences the health of water users because (a) they tend to

consume more water and (b) the water is less likely-to be contaminated.

The study by Messrs. Saunders and Warford concludes with the following
observation on health-related benefits: "A review of twenty-eight empirical
studies that examine the relation between the quality and quantity of water
consumed, sanitary facilities, and the level of various water and sanitation-
associated diseases, provides some evidence that more and better water and

better sanitary facilities are associated with better health."

8. Medical Services and Health Problems. Sal Island has one "hospiﬁal,?

located in Espargos. This facility has two wards and, at present, seven beds.
One doctor and three nurses are available. There is a smaller facility at
the airport staffed by one nurse and an assistant. No other facilities are

available on the island.

All medical services are free, including medications. The Espargos
hospital reports caring for 30 to 40 patients per day. Typical diseases

requiring treatment are:

Children
Disease Type ‘ Hospital Comment
Gastroenteritis S Waterborne
Throat Infections andlqolds Common
Measles = “T Epidemic-periodic
Typhoid j Isolated cases
Vitamin Deficiency . Poor diet
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“Adults

. pisease Type ' Hospital Comment
Géétroentéritis . Waterborne ‘
Pregnancy . Malnutrition-infant mortallty f 

"1 '90/1,000 at birth
Vitamin'Deficiency Poor diet
Throat Infection A Common

9. Implications of Increase in Availability of Water and Power.

 Bacteriological analyses of the Sal Island water supplies are not available.
During the years of Portuguese government, water tests were made, but present
government does not consider them reliable. Local medical staff on Sal
Island agree that pure, piped-in potable water would make a tremendous
contribution toward improving the present health standards and in reducing
prevalent diseases. This is further supported by the information presented
earlier in this same section. As proposed at the beginning of this project,
it is the desire of the GOCV to provide each person with 50 liters of pure

water per day and each household with 100 KW of electrical energy per month.

In addition to the obvious beneficial effect of purc water on the general
health of the population, other social benefits would be generated by the

proposed provision of power and water, such as:

o 1Increased personal bathing and better body hyglene.

o Improved food preparation hygiene and generally better cooklng
conditions. ‘ N : E

‘0 Better laundering methods, resulting in genéral imprQQéméhtsiin’
the appearance of the people. - A ﬁ

o .Better food storage methods--iceboxes,vrefrigeratbrs,?etq.

o Improved eating habits through amelioration of the preseht‘"feaﬁt
or famine” conditions. ‘

o Reduction in time required for basic household tasks.

0 Enhancement of the role of the feﬁale household members by

alleviation of some of the more sordid tasks.

Figures 2 and 3 are indicative of the way of life on Sal Island.
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GROUP OF CHILDREN, SAL ISLAND
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Figure 3
CHILDREN GETTING WATER FOR THE HOUSEHOLD
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Annex 9

. INDUSTRIAL SURVEY AND
'POTENTIAL INDUSTRIAL ACTIVITIES



INDUSTRIAL SURVEY OF SAL ISLAND

Santa‘ﬁaria-

Companhla de Fomento Cape Verde (CFCV) - This company‘produces’salt‘from»

seawater through solar evaporatlon. It was establlshed on Sal Island on.or:

about 1827, and the same Portuguese family has‘been in this business all these;
years. They employ 80 persons full time and an additional 40 persons when then

ship is being loaded with the export salt. They produce 1,000 metric tons per}

month and could produce more, but the demand is not that high.. The ship.
formerly came in every month to load, but now it only comes in every two
months and takes 2,000 tons of salt. The salt is transported to Zaire, where

‘1t is sold locally and a small portlon is refined for table salt. 1In Zalre,

f_there is a fair demand foz thls type of unreflned salt for use in Saltlng meat,

;and food for preservxng.

- The 80 full-tlme employees are pald about 80 escudos a day (Uss$2.52).

J‘The laborer s output is measured in wheelbarrows of salt (given size); th1s 1s,

,fsalt that is collected from the “salt pan " - Each worker is paid by the numberf‘

' of wheelbarrows he fills per day. A good worker earns hlS 80 escudos in

about six hours.

The salt is bagged in 18 kg bags (plastlc materlal) at the time the Shlp
is about to arrive. The bags are then stored in a small warehouse. When the
jshlptarrlves, all salt gathering is stopped and the 80 employees, plus 40
]additional persons, are used in bagging and carrying bags. The 18 kg bags are
1oarried to the barges and then from there to the ship. The salt collectors
(62 persons) are all male. Of the 40 part-time help, as many as 50% may be

female.

The supervisors and long-time employees (over 15 years of service) are

provided with houses by the company.

Not counting the office staff, the monthly payroll is about $4,294. To
this must be added the additional 40 persons every two months for bagging and
:loading. The loading people can load about 500 tons per day and are employed

about four days every two months to do this.
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.ﬁéftiéulars on the 80 full-time employees are as follows:

R Average Average R

Type of .~  ~  No. Salary/Day Monthly/Salary Monthly Payroll -
Salt Collector 62 80  2.52 . 1,760  55.41 16‘9’ 120 3,4 2,
Mechanic 4 410" 2,860  90.05 11,440 360.20
Welder - 1 00 3.78 2,640 8312 2,640
Carpenter 3 0 . “»ft;‘_3 78 2,640 83.12 7,920°
Helper 4“0 i1, .89 1,320 41 se‘:{ s, zao‘ 4
Office 6 WAL -.,N A CoNa N A.‘; Cnaas o NaAL

Total 80 o 136,400 © 4,294.34°

The company has a garage, a blacksmlth shop, and a carpentry shop. It
has no water supply and only one electrlc outlet to: run the “welding machlne.:’
No water or power is used by the process and what llttle 1s needed is purchased

from the local plant.

‘Nascimento e Cia. This local plant flshes and processes tuna flsh and G

also .produce fertilizer as a by—product : Company 1s?Portuguese and has been.ln

business since about 1925.

(1) Fishing Fleet. They have four flshlng boats, but only two are 1n
use at present. Each boat has a crew of 12 persons, 1nclud1ng the captaln and
the cook. The ship first fishes for bait using nets. Once the llve balt 1s
gathered, the ship continues to the usual 1ocatlon of the tuna. lee balt 1sif
thrown overboard until the tuna are attracted to the ship, then all the crew i
fishes using poles with two-meter lines and unbaited hooks. In about 45 3‘utji
minutes they can usually pull out 1-1/2 metric tons of tuna. When the Shlp has

a full load of between four and five tons, it heads back to the port. The :{,‘

fleet currently employs 25 persons during the fishing season.

Several of the ships used by the fishing fleet appear in Figure 1.

(2) Cannery. The cannery imports sheet metal and produces its own

‘T;:cans of assorted sizes, from the smallest (sardine can) to a large 2-1/2 kg

hf can - The tuna brought in by the fishing fleet is “ben opened and cleaned; the
{iﬁymeat-ls cooked and then packed into cans by hand. It is packed either in
ﬂyffoil or in water. The cannery operates only about six months out of the year.

2 It has a staff of 25 persons of whom four are male and 21 are female. -They

are paid an average of 5 escudos per hour or about 40 escudos per day ($1.26

per eight-hour day).
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‘Figure 1
FISHING VEJSELS, SAL ISLAND

There are 10 addltlonal persons at the cannery who take care of the

?shlp repalrs, plant maintenance, and other duties. They are paid on a month-

1y basis.

' The cannery also purchases tuna from other local fishermen at about
_ES/kg. However, the plant is limited to five tons of tuna per day. If it
'recelves five tons from the company's boat, it cannot handle more and must

‘throw live tuna back to the sea.

(3)° Fertilizexr. This is a one-person operation producing about-a’
half ton a day of fertilizer. About 10% of the tuna, by weight, is'used in
vfertlllzer production. The heads, tails, bones, and innards are sun dried,

‘bagged, and exported to Portugal for agricultural use.

o Number Employed Average Salary (E/Day)
Type of Work Full Time Part Time Full Time Part Time
Fishing Fleet 25 - 90 -
:Cannery . - 25 - 40
Maintenance - 10 : = ‘ ’ 100 : -
Fertilizer R, lj<‘¢;!‘ L 5~  _i°: ‘ Y 80 -

Total 36 o2s

- No water or power data were made available at this interview.
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Lobster Fishing. This group is operated by a local person and in reality

is the joint effort of two small operations. Between them they have a total
of five fishing boats. The first group of three boats uses only lobster traps

and the second group with two boats uses only divers.

(1)  Lobster Traps.  The three boats involved customarily lay'out‘ '

traps at a depth of 100 to 150 meters. The traps are left underwater for about

one week and then pulled out. The catch is about 20 to 25 kg per week. Thek
trap is rebaited and again dropped for another week. Each of these ships |
will average 500 to 700 kg per week of lobster from the 25 to 30 traps they
harvest. Thls type of boat w111 use four to five persons, SO about 12 to 15 -

persons are employed 1n thls aCtLVLty.

’;1(2) Dlvers. The two boats used in gathering lobster through dlvers
are dlffereht from the ones u51ng traps. Each boat with an air compressor ‘
will have five divers. The diver goes down to . about 25 meters, wearing a
rubber suit and an air hose (no helmet). He then gathers the lobsters, placing
them in a sack which goes topside when full. A good diver in season can make

up to about 12,000 escudos per month.

After the lobsters are caught, they are brought into Santa Maria and

“held in a holding tank. Once 500 or 600 kg are available, the lobsters are
s~packed in cardboard cases and are flown to Lisbon alive. A carton of lobster
;.will‘weigh 25 kg net. The lobster buyer pays E60/kg to the ship crews, who
f‘must pay for fuel and food. The boat is provided by the owner {buyer) . A1,7
77boat with divers carries a crew of seven persons, so the two diver boats have

3?3 crew of 14 persons. There is no lobster fishing from July to October.

Average Salary

Type of Boat No. of Crew No. of Boats Employment (E,'hay)
Trap 5 3 15 857
Diver 7 2 14 857

ASsumlng E857 per day in season and a nine-month season, the annual o

;fedally average is then down to E642 per day for the whole year.

They identified no water or power usage.

Morabeza Hotel. This hotel was constructed in 1971 by a Belgian

gentleman, and his wife is the person in charge of the operation of the estab-
lishment. They currently have 46 rooms available and are building 14 more
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1<nnitsito bring the total up to 60 units. The hotel has a contract with
.South African Airways (SAA). and with SAFAIR (South African Air Cargo) to
Jhouse their crews. Up to January 15, 1977, they received daily one cockpxt
and one cabin crew. This represents four persons in the cockpit and 18 in '
the,cabin of a Boeing 747, which is what SAA flies in daily. At the time of
the project team's visit, SAA was changing only the cockpit crew and the ',
cabin crew was continuing to London or Johannesburg. By the spring of 1977,
_ SAA was to resume the old schedule of changing both crews at Sal Island.
Figure 2 shows part of Hotel Morabeza.

’vi“The hotel operates now with an average occupancy of 50%. “A typxcal room
rents. for about 400 escudos per day; therefore, at 50% capaclty, the estlmated
7income is about 9,200 escudos per day.

Morabeza Hotel produces its own power; its equlpment con51sts of two »
generators at 11 KW each, one generator capable of 6 xw, and another of 25 Kw
capacity. The equipment is not compatlblﬁ, SO max1mum productxon is llmlted
to 25 KWH. |

At present, they purchase water from the Santa Marla plant, abcut lO tons

:per day at a price of 100 escudos for the fxrst 150 tons ‘and 120 escudos per

ton for additional water.

 Their monthly water bill iszas follows:

lO tons/day x 15° days at ElOO/ton ‘ o E15,000

10 tons/day % 15 days at E120/ton o E18,000

| E33,000
Figure 2

...TEL MORABEZA
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4 evaporator that 1s being lmported

(,_, Pid
}

‘~ATherefore, water is costing the hotel about E100 per ton ($3.46/ton or

.$0.346/1iter).

In the future, the hotel. w111 produce ltS own water by uslng a solar

rﬁThls unlt w111 generate up to 12 tons ver

day in clear weather and 8 tons per day 1n bad weather.

- The hotel employs 16 persons and an addltlonal 15 persons- are used when
the constructlon of new unlts 1s 1n process. The average monthly wage is
E2,000 ‘for general help and E3 500 for the maintenance superv1sor, cooks, and
administrative staff.: The,cleanlng staff gets about El,500 a month.

No. Average Salary Total Average

Type of wOrk Employed (E/Month) (E/Month)
Management and Offlce 2 3,500 7,000
Maintenance ‘1 3,500 3,500
Cook 1 3,500 3,500
Service 8 2,000 16,000
Cleaning 4 1,500 6,000

Total 16 o 36,000

The administrative staff, maintenance man, and cook are provided with -

housing and meals. The service and cleaning crews get one meal.

Eventually, the hotel will expand to 100 rooms. They plan to purchase

power if it is available under the present level of E5.50.

Water/Pcwer Plant. This is a government enterprise built to provide

power and water through a steam process. The plant is four years old and
employs eight persons. The capacity of the plant is 90 tons per day of
water and up to 150 KW from the steam turbine. 1In reality, it can produce
only about 80 tons per day of water and generate about 60 KW. The cost of
water is established at well over E200 per ton ($6.29/ton or $0.629/liter),
and the power is estimated to cost well over E5 per KWH (50.1574/KwWH) .

The plant has a 160-ton reserve tank and a 17-ton tower tank. A

distribution system is installed, but it is not in use.
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No. Average Salary Total;Average

gyge‘ofﬁwOrk Employed (E/Month) ‘ (E/Month) _
Mechanic 6 3,000 ‘ 18,000
Supervisor , 2 3,500 - . . 7,000
| 8 o 25,000
B
Espargos '

Almicar Cabral Airport. The landing stripﬁbf ﬁh@ airpo:t:is about 1 km

lohg,lat an altitude of about 218 foet above seayléveI, and it can accommodate
up to four jumbo jets (747's) at one time. The usual frequency is about two
Bdeing 747's per night from South African Airways. The airport is eight

years old, but the terminal is only six years old. The airport is the single
largest employer in Sal and the single largest source of revenue. Reported
employment is 600 persons, including the catering facility, fuel pumping,

generator, water plant, and all support facilities.

. The water plant at the airport was manufactured in Italy and it is abbutf
one year old. This plant is capable of producing up to 40 tons per day, but'
~ at present it supplies a demand of only about 18 to 20 tons per day.

The airport facility and staff use 100 tons per week or 14.28 tons per
day, and the balance of about 30 tons per week i: sold to the public. The

staff price for water is E62 per ton, and that for outsiders is E80 per ton.

‘Each 747 will take close to one ton of water at the time it is refueled :

at the airport. The following airlines come into the airport:

Comgénx Frequenc Aircraft Service

TA?““’ ‘ 3 planes/week 707 & one 747 Fuel
 SAA' “ﬁ : .- 2 to 3 planes/night 747 Fuel and water f
SR (up to 5) P
~ Varig 1 per month 707 ' Fuel and water
Aerovias ‘ :

Argentinas 3/week 707 . Fuel and water
SAFAIR 3/month C-130 Fuel and water
TACV 4/day Convair Fuel

4/day Islander Fuel

The 707's pay about E20,000 for landing rights and the 747's about
E40,000. There are no landing charges for TACV aircraft.
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The air. termlnal also houses the post office and a bank. No information

was avallable on type of employment and salarles..

Hotel Atlantico. ThlS is- a converted m111tary establlshment now belng

used as a 30-room motel. It was orlglnally further down: the street, where 1t1

first opened in 1928, After 1ndependence, it moved into the old mllltary

' compound, where it has now been for about one year. The o0ld barracks were re-

furbished and converted into a 30-room motel/hotel. Rooms rent for about
E480 per day ($15,ll)."Theyfdraw water and power from the airport facility.
The occupancy rate is about 60%. Most of the'occupancy consists of one-night

stops for persons in tran51t to Lisbon.

. The local government officials eat at the hotel and have a special rate. .
The airplane crews usually stay at the Morabeza Hotel.; Employmentqlshzo
persons.

Pedra Lume

Salin du Cap Vert. . Thls is a large French-owned salt producer located

in the crater of an extlnct volcano in Pedra Lume. The company is over 100
years old; the tunnel 1nto the volcano was built in 1836 by the company.

They produce the best salt on the island, using brine at about 30% solution
which is on the ground inside the volcano. They produce about 1,000 tons perhk
month and it is all shipped to Zaire. The crate is about 900 meters in ‘

diameter and about two thirds of the area is presently in evaporating pans.

Eighty persons are employed, and Pedra Lume has a population of about
368 persons. The local power plant has twe generators rated at 150 XKW each,
but only one is in operation. It also has an old 100 KW generator as a stand-
by. Power is provided to the 80 households, a. -1l as 5 liters per day of
pure water per person, free of charge. The houses belong to the company and

are leased at low rent to the people.

A company truck travels each day to Espargos and buys water at the alr-
port plant. A load of water also comes in from Pago Verde for washlng and

cleaning.

The product 1s exported 1n 18 kg bags through the port,. whlch has the

[?'largest crane . (lO tons) on the 1sland.
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72'At the top of the old.volcano‘érater the salt pans look as shown in

Figﬁrei3; At the bay the saltyis‘transported in small company ves#els as

shown in Figure 4.

Figure 3 v
.- 'SALT PANS AT SALIN DU CAP VERT

Figure 4

SMALL VESSELS USED IN TRANSPORTING
SALT OUT TO BE LOADED ON SEAGOING SHIPS
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Palmeira

Shell 0il Company of Cape Verde., This is the only oil distribution

campany on Sal Island. It receives about two tankers per month which carry.
only jet fuel. Other fuels, i.e., gasoline, diesel, kerosene, all are
received in 55-gallon drums. The installation has a total of seven tanks,
plus a pumping station to carry fuel through a pipeline to the airport and

seawater for sanitary purposes. The fuel laboratory (quality control) is at

the airport. They employ about 90 persons. They have their own generators

(two generators, 250 XKW eaéh), but all the power is used in support of their
operation.

~ Shell also has a facility at the port to handle fuel from the tankers.
The underwater line runs from the four marker buoys'to the plant. No informa-
tion was available on employment levels and salaries. Figure 5 shows the

Shell installation in Palmeira.

Figure 5 1
SHELL OIL COMPANY IN PALMEIRA 
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Mr. A. Figueredo. This gentleman from the Azores has the only public

transportation service available. He is in the following activities: (1)
transportation, (2) service station, (3) fishing fleet, (4) mechanical- '
carpentry shop, and (5) cinder block plant. |

(1) Transportation. Mr. Figueredo has two dump trucks and two -

buseé, The buses run from Espargos to Santa Maria once a day and they als
make two or three trips per night for the airplane crews and traneit ‘v
passengers. This activipy employs four d;ivers and the trucks employ twokj
more for a total-of six drivers. One of the trucks appeérs in Figure 6; which

was taken in the Palt.«ira port area.

(2)  service Station. This Shell service station sells gasoline,

diesel, kerosene, and oil. One person is emploved here.

Figure 6 ;
‘TRANSPORTATION FACILITIES
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(3) vFishing Fleet. The fleet has three boats used for fishing for

lobétets,:,They use traps and lobsters are exported by air to Lisbon.

Fiftein persons arc cmployed in this activity.

:(4) Mechanical-Carpentry Shop. This service is probably the only -

one available in the area. Two mechanics and three carpenters are employed.

(5) Cinder Block Plant. The installation is capable of producing
800 to 1,000 blocks per day and is the only such plant on the island. It

employs three persons when in operation.

The Figueredo activities employ a total of 30 petSbnS. o

The 10 companies presented below employ 960'persons or 40% of the reported
employed population or 2,400. They also use 109 of the 3,000 underemployed-
persons (3.6%). Together, these 10 activities account for 18.9% of the avail-

“able work force of 5,650 persons. No figures were available from government

services and other activities.

Employment Survey Sumnary .

Enterprise | Full Time  Part Time ‘ EQEELZ
Companhia de Fomento Cape,yégdg‘ ‘ﬁt[fBO, N 40 viébi
Nascimento e Cia. Rt  'f_ ; 7;3éUf 25 ‘ U61 
Lobster Fishing S | B -ﬁ';‘ 29 - 29‘
Morabeza Hotel B Liié': 15 f.%31
Water/Power Plant o . ~ ‘Vé 3 - k ;}3]
Almicar Cabral Airport f606 : ”y?if T]QOO'
Hotel Atlantico {izoi‘ '\-f; e  20
Salin du Cap Vert e 8o - ’77 80
Shell 0il Co. of Cape Verde ' 90 -‘f .“ 90’
Figueredo _30 ;:_: 30

Total 960 109 1,069
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POTENTIAL INDUSTRY-MINI PROFILE

Case 1
‘Production of Block Ice

A. General Evaluation

Ice making is highly suited for a developing counﬁry as this type of
activity is one where the market is least affected by unfavorable economic
conditions and where the demand consistently increases with the growth of the
population. Since the ice industry also plays a major role in the develop-
ment of a nation's fishing industry, this type of business should play a vital
part in the socioeconomic program of the Government of -Sal Island in its

desire to attain some level of self-sufficiency in food production.

It was observed while on site that the locally produced fish are not
gdequately supplied with ice, resulting in either a high percentage of spoil-
age or the need to eat the total daily catch regardless of volume. Due to
lack of water and powef, no ice is available on Sal Island. However, once
this is resolved, as proposed by this document, the manufacture of block ice

will be a viable enterprise.

It is well worth noting that Sal Island has no ice-making facility to
serve its 8,000 inhabitants and the small fishing fleet that operates from
the island. This condition should place the potential ice-plant owner in a

very favorable position, since he would have a locked-in market.

B. Product Description

Block ice t»n be purchased at a daily average rate of 100 blocks of 300-

pound crystal-clear ice.

C. Market Aspects

1. Users. Potential of 1,300 households, restaurants, hotels, stores,

airport, and fishing vessels.

2. Sales Channels and Methods. Initially the product will be sold by

door-to-door (route) salespersons who will purchase at wholesale price from
the producer and retail to households. It is possible that the plant owner

may wish to establish his own distribution sales system.
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xfthls time on. the island.

3 Geographlcal Extent of Market. The five communities of Sal Island

.fwould be ‘the total potential market.

' *,4 ComEetltlon. Competition should not pose a serlous problem and

U~could be controlled by the GOCV in its industrial promotlon plans.

"7‘5.f Market Need for Plant. The geographlcal features and hot cllmate of

.fSal Island create a "ready-made" demand for ice. No plant is 1n existence at

.
6. 'Possible Plant Site. It is economlcally advantageous for the plant

to be adjacent to the water/power plant, so there can be a central faclllty
for support and maintenance as well as supply of water and power at the off-
peak hours. ‘The suggested plant site is also near the two largest communitie
of Espargos-Preguiga and the port of Palmeira.

D. Production Requirements

1. Raw Materials. Basic materials needed are pure water supplied by

the desalination plant, salt locally produced, and ammonia to be imported.

2. Annual Capacity. 100 blocks of ice at 300 pounds per block to be

produced 300 days per year. Total output 30,000 blocks of ice, 300 poundS‘

each.

3. Machinery and Equipment

Ammonia compressor and connections,

Electric equipment

Freezing and storage room equipmentt‘

Ice-making equipment '

Ammonia condenser, liquid recelver and connectlng tank

Rubber conveyor

4. ‘Manpower Requirements

Direct Labor

Machine operator
Assistant operator
Laborer

N ooy W W
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Indirect Labor

Plant supervisor
Foreman,; shift

Maintenance

Admiﬁistrative
Manager
Clerk

Jéhitqr7w

Salesman/driver

Helper

motal 29 persons

o jw t.,,l s s 1‘%_“';‘3:

*!C(lh)-ui‘h‘

0

E.  E§tiﬁ£ted'Ca§ital'Requireménts

Tf ,fFixedn¢épi£al
Land
'Building ‘
" Machines & Equipment

Furniture & Fixtures

F. Load on Power/Water System

‘ 15 m3 of water per day
15 XW per hour load

N.A.

$75,000

50,000
5,000

$70,000
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POTENTIAL INDUSTRY-MINI-PROFILE

- Case 2
Productlon of Domestic Ice Refrigerators

General Evaluatlon

The manufacture ot domestic 1ce rerrlgerators was a boomlng 1ndustry in
many . of the developed nations up to World War II.‘ Theuflrst ice refrigerators
in general use were the lift-1lid type. Both‘food,and,ice were placed in the
box by means of a door or 1lid located ;njthe'tOp of the unit. This model
evolved to the top-icer type where the ice_Wasvplaced in a separate compart-
ment at the top of the unit through a door at the front of the box. This unit
also had a single or double door for the food compartment. Several different
models evolved later and were manufactured in mass by such companies as:
Beldihg-Hall; Bohn Refrigerator Company, Crystal Refrigerator Company, White=-
Steel Refrigerator, Herrick Refrigerator Company, Jewett Refrigerator Company,‘
Grand Rapids Refrigerator Company, McCray Refrigerator, North Star Refrigera-

tor Company, and others too many to mention,

The technology is well known and was proven to be very successful for a
great number of years while electric power was not available to all communi-
ties in the U.S.A. or the purchasing power of the population was too low to

allow for the purchase of electric appliances.

‘The study conducted on Sal Island assumed that "at best" 40% of the

vpopulation would be able eventually to afford an electric refrigerator. At

least 60% of the households on Sal Island (780 households) would be potential
buyers of domestic ice refrigerators plus many of the poor households on the

other 11 islands in the Republic of Cape Verde.

A small-scale manufacturer of domestic ice refrigerators could well serve

'the local population as well as the balance of the country.

- 'Product Description

Outer Case. The outer case of these traditional-type ice refrlgerators

.1s of wood. The most used species are ash, oak, fir, and spruce, in some

cases, pine is used. In most cases, a wood panel construction is used.‘t‘,,:5

Clearance is left for the panels to expand and contract. Some manufacturers
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used,metal outer cases such as porcelain enamel on steel, baked white enamel
on steel, sheet steel zinc plated with a white baked enamel surface, and

white opal glass and monel metal.

»'wall Construction. Several types of wall construction were employed

Withivaryino types of insulation materials. A typical wall would be compoSed
of a wood case, insulating paper, mlneral wool, 1nsulat1ng paper, wood,
.insulating paper, dead air space, 1nsu1at1ng paper, dead air space, and porce-'f

lain or metal lining.

Linings. The lining is probably the most 1mportant part of the lcep

refrigerator. The lining material needs to have a smooth, hard, and preferably

white surface. The following linings were in common,use-;ﬂ

' Baked white porcelain on sheet iron
Solid porcelain
Solid stone
White opal glass
Galvanized iron = -
Enamel on steel
Wood
Ceramic tile
Rust-resistant metal

Cement

Market Aspects
l.‘ Users. Potential‘of over 1,000 households on: Sal*Island'and up’to '

250 000 populatlon on the other 11 1slands, as well as restaurants, hotels, -

stores, and others.

2; Sales Channels and Methods. Initially the product would be sold at

the plant and possibly by means of one door-to-door salesman on Sal Island.

Later, it would be desirable to have agents on the other islands.

3. Geographic Extent of Market. The five communities on sal Island

~ ‘would be the initial market. At a later date, all 12 islands could be served.

4. Competition. Competition should not pose a serious problem and

*:fcould be controlled by the GOCV in 1ts 1ndustr1al promotion plans.
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5. Market Need for Plant. The geographical features and hot climate of

Sal Island create a "ready-made" demand for food preservation and cool water
(drinks). No ice refrigerators are now in existence or available on the
island at this time. '

6. Possible Plant Site.'(The”"indUStrial zone" now being considered by -
the GOCV on sal Island. | |

Production Requirements

. 1., Raw Materials. Basic raw materials will vary depending on the type

of ice refrigerators selected for production.

2. Annual Capacity. 100 units per year (twqiperAWéek)

3. 'Machinery and Equipment

Woodworking tools and machines

 Sheet metal bending and forming equipment
Welding and soldering equipment,ﬁ
Pipe bending equipment ‘
Enameling kiln or paint booth -

General machine tools

4. Manpower Requirements

Direct Labor

Machine operator

Assistant operator ; \:;;5f‘
Laborer ' ‘""!£!fj

Indirect Labor

Plant supervisor ]1f;
Shift foreman 2
Maintenance ;ééﬂ
6

Administrative '3:f
Manager 111 
Clerk 3
Janitor Fg?f
féf.
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Sales

Salesman
Driver

Helper
Toﬁai

Estimated Capital Requirement

Fixed Capital-
‘Land
Euilding
" Machines & Equipment

. Furniture & Fixtures

Load on Pdwer/Water System

2 m2 of water per day

10 KW per hour load

2
2:

37 persons’’

N.A.
$20,00¢C

- 70,00¢

7,00¢

. $97,00¢
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POTENTIAL INDUSTRY-~-MINI PROFILE

( e .‘
Production of Reconstituted Dry Mllk

A. General Evaluatlon

Reconstmtuted dry milk is well suited to the needs of developlng
countries. This product has both storage and use advantages. In terms of
storage, dry milk requires: no refrigeration, and therefore loss from
refrigeration failures cannot result; no milk storage equipment; and, minimum
storage space; In terms of usage, dry milk possesses the following advan-
tages; economy of purchase; low handling costs; uniformity of product; mini-
mum daily variation in quality of finished product; uniform flavcr and
texture; available year round; all of each day's requirements of reconsti-

tuted dry milk may be prepared in one operation.

In addition, dry milk, espe01ally nonfat dry milk, is an economical
source of protein, lactose, B v1tam1ns, calclum, and other essential nutrlents5~

for human ‘development.

Reconstltuted dry milk can be prepared daily in amounts necessary for

,'daxly household and business consumptlon and thereby ellmlnate the need for

~,jstorage equipment for fluid milk.

The household and business consumers generally will consume each day s

‘purchase immediately, or, as a result of improved household and commerc1al

refrigeration facilities, be able to store the product for a short while.

Reconstituted dry milk can be produced from water or separated milk.
Once Sal's water problems are resolved, as proposed by this document, the use

of water in the reconstitution process will present no problem. Water is

preferable to separated milk, as the storage requirements are minimal.

B. ' Product Description

Reconstituted dry milk to be purchased at an average daiiyvrate Of;l,200

- quarts (300 gallons).

C. Market Aspects

1. Users. Potentialfcffi;jOO‘hbuééhp;dé{efeeteﬁfants}gHcte;s,f
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"2, sales Channels and Methods. Several distribution systems are

feasible: plant-operated delivery system to individual household and comme;
cial. consumers; independent delivery system, where salespersons purchase at
wholesale price from producer and sell at retail price to consumers; plant-

operated facility where consumers pick up their day's order.

3. Geographical Extent of Market. The five communities of Sal_lslandf

would be the total potential market.

4. Comgetition. Competltlon is not viewed as a serious problem and
could be controlled by the GOCV in its industrial promotion plans.

5. Market Need for Plant. Concern for the well be1ng and nutritional

needs of the Sal population indicates the need for thls proposed productlon

facility. No plant is in existence at this time on the island.

6. Possible Plant Site. Tdeally, the plant would be situated adJacent

to or near the water/power plant. This area also would be near the two:.'_;."‘T
largest sal communities, which probably would be the two largest market seg-

ments,

D.  Production Requirements

1. Raw Materials. Basic materlals needed are dry mllk, whlch w111 be

-lmported, and pure water supplied by the desallnatlon plant., It'1s essentia]
that the water used be low in mlnerals, bacterla, sedlment, and chemlcal
1nh1b1tors.

2. Annual Capacity. - 1,200 quarts (300 gallons) of: reconstltuted dry

milk .to be produced 300 days per year. Total da11y output of 3, 600 quarts
(900 gallons).

3. Machinery and Equipment. The necessary equlpment can be assembled

from parts found in most dairy plants. Those items not avallable 1n Cape

Verde most probably could be purchased second hand from nelghborlng countrles.

See Figure 7 for suggested system. 1In addition to the lllustrated equip-
ment, a facility for heating the water (60°-90 F) and storlng the final
product until purchase (refrigeration) is necessary. Milk containers (plastic

- bags involve less upkeep than reusable glass containers) are also required.
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Figure 7

. SUGGESTED EQUIPMENT FOR MIXING NONFAT
DRY MILK WITH WATER OR SEPARATED MILK |

.} SEPARATED
| '

R g
| [
: [

L

o Wheh‘nonfat_dry milk is produced, the vat of the blending equipment
shown°in‘the‘diagram is filled to the desired level with water or fluid dairy
products. The pump is started and the outlet valve adjusted to start circula-
tion. The outlet valve is throttled to create a slight negative pressure at
fhe dry milk inlet tee. Nonfat dry milk is poured into the hopper fast enough
for blending into the liquid. In the batch method, the water or £fluid dairy
products may be placed in the mix vat and the nonfat dry milk sifted slowly
onto the surface of the liquid at the point of greatest agitation. The temper-
ature of the liquid in the vat should not be above 90°F when nonfat dry milk

is incorporated.

For best results, the tee shown below the stainless stee;,ﬁbppetfshould be
1/2" larger in diameter than the sanitary line. The diétéﬁééjbét@ééﬁ?tﬁe tee

and pump should be as short as possible.

Source: American Dry Milk Institute.. -
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4. Manpower Requirements

Jirect Labor

" Machine Operator ;
Assistanﬁ'opera#of;”: R
Laborer o

‘ndirect Labor

' Plant Supervisor ﬁflj
Shift Foreman f*if
Maintenance ;?2;5
Administrative S
Managef 1
Clerk =3
Janitor s :?l?
fign,
Salesperson/Drivei',:,, j”S
Helper ' | -.,ii;f
Total | RN 32jnerscns“"
E. Estimated Capital Requirements
Fixed Capital
Land . N.AL
Building $15,000 -
Machines and Equipment 25,000j
Furniture and Fixtures 7,000
Total $47,000

F. Load on Power/Water System

Water. The table below illustrates the quantities of water necessary
to reconstitute nonfat dry milk to various solids levels. To produce 300
gallons of reconstituted milk per day at a SOlldS content of 11.0%,

approxmmately 280 gallons of water per day are necessary.
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QUANTITIES OF WATER TO RECONSTITUTE 100 LBS
. OF NONFAT DRY MILK* TO VARIOUS SOLIDS LEVELS

s
. Content

o Reconstituted Milk
' Percent

Lbs. " Gals.

110
als
12,0

97¢ 113.0
15924 107.5
882 101.75
844 97.5"
808 1 93.5

- *Based on 3% moisture in nonfat dry milk.

| Source:. ‘American Dry Milk Institute.
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