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B. Recommenda ': ions. 

grant under Health and Population funds 
Section 104 -- $600,000 

-- Waiver to permit Code 935 procurement of non-U.S. 
manufactured spare parts for present plant 
(see.AnTlc. -- ($100, 000) 

c. Summary Description. 

The project proposed is the renovation of a non-functioning 
desalination plant serving the city of Mindelo on the island 
of Sao Vincente in Cape Verde Islands. In addition to 
providing stand-by equipment and spare parts for the present 
plant, the project will train Cape Verdians in new techniques 
of plant operations and maintenance. 

D. Summary Findings. 

Ren~vation of the desalination plant will produce a more 
efficient and effective desalination unit. The plant can 
ope:o:ate on a sound final:cial basis :1fter being renovated if 
the Cape Verdian government will permit the management of the 
plant to increase water charges. This undertaking will be 
included in the Grant Ag:~eement which will be signed with the 
Government of Cape Verde. 

E. Project Issues. 

None. 

Project Background and Detailed Description. 

A. Background. 

The Cepe Verde Islands became independent on July 12, 1975 
following over 400 years of Portuguese rule. The economic 
outlook upon independence was bleak: the country had experi­
enced eight years of drought which forced it to rely on 
imports for most of its food; water r~sources were extremely 
limited due to the nature of the island's geology; the 
economy, never strong, had been hit by the increase in oil 
prices and there was chronic unemployment. Cape Verde was 
and still is dependent on foreign assistance for virtually 
all of their foreign exchange, all investment, and a portion 
of their recurrent budget. Imports in 1974 were $42 million 
and exports only $2 million; in 1975 there was a balance of 
trade deficit of $31.38 million following export earnings of 
$1. 92 million. 
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The Government of Cape Verde has identified agricultural and 
water resources development as their number one priority. 
Various donors have been asked for assistance and the United 
States, which is recognized as a world leader in desalin3~ion 
technology, has been asked to provide the foreign exchnnre to 
renovate the desalination plant ac Mindclo, the largest city 
and main cO~'lercial center on the islands. 

B.Detailed Description. 

The 2,200 metric ton per day desalination plant at Mindelo on 
Sao Vicente Island supplies fresh water for the city but has 
not beEn operating at its yearly rated capacity for the lack 
of stand-by items such as a boiler and pumps and for the lack 
of spare parts to maintain and repair the rotating equipment. 
Until September 1976, the plant's average daily production of 
fresh water was 943 mt., or about 43% of its rated capacity. 
(Appendix 1). However, the plant is now totally inoperable. 
If stand-bys were available for the more vulnerable pieces of 
equipment and new instruments which will help control 
corrosion were installed, the plant could produce water at 
its original rated capacity (80%) for an extended period of 
time. The aim of this project is to assist the GOCV in this 
effort. 

The renovation of the Mindelo Desalination Plant will help to: 
a. Increase and improve fresh water supply. 
b. Minimize dependence on water imports. 
c. Reduce risks of sickness. 
d. Improve the management and operation. 

If Cape Verde is ever to achieve significant progress towards 
development, a sufficient daily supply of fresh water is 
essential. 

The goal of this project is to provide the populace of Sao 
Vicente Island, primarily the city of Mindelo, with a 
sufficient daily supply of fresh water, and correspondingly 
r~duce the risk of sickness resulting from drinking pulluted 
water. 

The purpose of this project is to renovate the existing 
desalination plant, to introduce sound management and 
technical operating pr~ctices, and to put the plant on a 
proper financial basis. The project will (1) procure stand-by 
equipment, spare parts and instruments; (2) provide short-term 
technical assistance; and (3) provide training for the staff 
who will be operating and maintaining the plant. 
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At the end of a one year period a completely renovated and 
functioning desa1ination.p1ant will have the capacity to 
supply the 45,000 inhabit,::mts of Ninde10 on Sa,; Viccr;te 
Island with 1,500 metric tons (mt) per/day of fresh ~at~r. 
Other oatputs envisioned are: a cadre of trained staff in 
new techniques of plant maintenance and operations; stand-by 
equipment, spare parts and instrum~nts; sound financing for 
plant operations. 

One of the main deficiencies of the Ninde10 plant is the lack 
of some vital instruments and the poor location of the 
sensing elements. Without instruments to control t~mperaturc 
and record productivity of both the sea and boiler water, 
corrosion and scaling quickly reduce the capacity and the 
efficiency of the plant. Ar. er.gineer experienced in the 
operation of desalination plants will be provided by the 
project on a TDY basis. The person will assist the plant 
personnel both in installing and rearranging instruments and 
training in instrument maintenance. 

When the renovation of the plant is completed an 
experienced expatriate operator will instruct the local 
operators in the latest techniques of desalination plant 
operations. Much of the new techniques has been developed in 
the last decade by the Office of Saline Water (OSW), but the 
information is not widely disseminated. 

SER/ENGR has developed the above technical assistance and 
training program wfth the assistance of OSW. OSW has also 
provided the names of firms with whom it has contracted for 
similar training programs in the past. 

In addition to the training at the plant, it is proposed that 
the General Manager, SL. Santos, be invited to visit some of 
the desalination plants in the States to observe their 
operation. If an English speaking operator is available, it 
is proposed that h~ be sent to a U.S. instrument school for 
training. All of the major U.S. instrument manufacturers have 
such training schools. . 

A.I.D. will provide $600,000 of which $50,000 will be 
technical assistance, training in U.S. for one general manager 
aqd on-site training; $450,000 for equipment procured in the 
United States, and $100,COO for procurement from foreign 
sources. (See Appendix 2 for detailed breakdown of items.) 
The host country will provide plant personnel, project manager, 
chemicals, operational budget, and required supportive 
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services. These inputs represent approximately 25% of the 
total cost of this project. 

Part III. Project Analysis. 

A. Technical Analysis. 

The plant 'vas originally installed by Babcock-l-lilcoy. (Madrid) 
in ]o .... ? · .. ~n( t:~"' ..... - I·:;ie f.:c·i1ity which includes offices, ':1 

maintenance shop and a chemical laboratory was 43,000,000 
escudos (US $1,720,000 at 1975 exchange rate). The plant is 
located on the eastern sid2 of the port area of Mindelo, on 
the Northeast coast of Sao Vicente IsJand. It produces water 
by the multi flash processes using imported fuel oil as the 
source of eLergy. 

The plant consists of two independent tlains each with its 
own boiler, turbo-generator for power, and a 43 stage 1,100 mt/ 
day distillation unit. 

Since the plan~ only directly services 3,000 of the 6,000 
dwellings on its distribution network, the current demand of 
water from the plant is about 1,500 mt per day. As the present 
brackish wells dry 0 and the water from the other i~lands 
becomes more difficult to pro(ure, the authorities are 
preparing for an anticipated demand of 4,000 mt per day within 
the next five years. As a firs~ step in preparing for the 
larger demand, the city authorities are building two rese~voirs 
with its own funds, each with a cp.pacity to store 400,000 
gallons of water. The Cape Verde Authorities are preparing to 
request financial assistance for a second desalination unit 
with a capacity of 2,000 mt/day from some lending agency and 
has requested assistance from the Dutch Gpvernment for the 
services of a technical team to develop a more comprehensive 
water distribution and sewage syctem. The team has recently 
prepared a first phase interim report. The Cape Verde 
authorities are reportedly negotiating for a loan of $5 million 
for Phase I of the water and sewage distribution system with 
the African Development Bank. 

To meet the anticipated demand of 4,000 mt per day in five 
years as well as meet its present demand fer water, the Nindelo 
Desalination Plant must be renovated. 

B. Economic Analysis. 

Alternatives to renovating the Mindelo Plant would be 
construtting a new plant or importing water from other islands. 
Preliminary cost estimates for the construction of a new plant 
1s approximately $3.0 million. The cost· of importing water 
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from other islands is not known but must be carried by sailing 
dhows and is not a reliable source for a city of 45,000 people. 
Althour,h the I enovation might also appear to be weak (sep. 
Appendix 3) from a financial point of view, the socio-economic 
benefits to be gained far outweight its cost. 

The primary socio-economic benefits to be derived from the 
renovation of the Mindelo plant are: 

quality wate'~ 
reduced risk ;. illness; 
steady employ~ent for the plant's workers; 
reduced fuel oil consumption; 
reduced transportation cost; an~ 
reduced water prices in the long run. 

The s~condary benefits that may arise from this project are 
the incentives it should give merchants and industries to 
inves t. Mindelo 's good harbor, dry cliu:ate and loca tion on 
the sea route from Africa to North and Central America has 
traditionally been a ship stopover for fuel and provisions. 
The Cape Verde Government plans to develop S30 Vicente ~ith 
heavy industries. The present plans are to install a ship 
building facility, encouraJe the growth of the fishing 
industry, expand its ship servicing facilities, and install 
a refinery. 

The absence of an adequate supply of fLesh water is not only 
a serious health hazard to the gro~ing population but it is 
also 'an impediment to the expansion of the island's industry 
and the total economic development of the country. 

C. Financial Analysis. 

The financial situation of the MinJelo desalination plant has 
been deteriorating progressively because of cost increases 
for fuel, salaries, services, maintenance, spare parts, 
cnemicals, and other primary or manufactured materinls. In 
spite of these increases JAIDA continues to sell ~ater to the 
public for $0.83 a c~bic meter, a price which was established 
more than three years ago. The cost of production today is 
$2.06 per cubic meter. 

The management of the l-tindelo plant has petitioned the 
Ministry ot Agriculture and Water either for a rate adjustment 
or for higher subsidies. I~ order to reduce the present 
deficit, and as a first step toward the resolution of the 
deteriorating financial Jituation, JAIDA proposes an increase 
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in the price of water, based upon the following levels of 
usage: 

up to 5 cubic meters 
from 6 to 10 cubic meters 
more than 10 cubic meters 

The management has also proposed that JAIDA 
all customs duties on imports. 

$1.17 pet cm. 
$1. 50 per cm. 
$2.17 pet" cm. 
be ~x~mpted from 

The cash flow table. Appendix 3, shows the present operating 
receipts and expenditures and t~e anticipated receipts and 
expenditur~s when the new rates become effective in 1977. 
The management i£ depreciating the plant in seven years from 
1~~2. The plant pays no taxes, and the government pays for 
t: _ imported fuel oil and the local currency short-falls. 

When the plant is renovated to produce at its rated capacity 
and efficiency, along '-lith the proposed increase in the price 
of water, it should sho'-l a small profit by 1978 as indicated 
in the cash flow table. 

D. Environmental Assessment. 

Negative Determination: 

The project renovates an existing plant which produces fresh 
water from the sea. The raw materials for the plant are sea 
water and fuel oil for the boilers. The only discharge is a 
somewhat more salt concentrated sea water back into the sea 
and the combustion gases from the oil fir.ed boilers. By 
renovating the boilers there will be lesti particulate and 
noxious gases produced by the boilers. There are no hazardous 
materials used in the distilation process for fresh water. A 
small amount of sulfuric acid is used to slightly ac~dify the 
water but this is neutralized by cal!stir. soda before it is 
discharged into the sea. This acid-~ase treatment simply add 
traces of sulphate and sodium ions to the large amount 
naturally present in sea water. 

The following impact and identification form indicates there 
is a positive environmentdl impact. 
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Icpact 
Hent! i'i :!.'.ion 
DJld 
E~'1l1 u···' . ... I .. . ....... ~ 

A. lAUD USE 
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Part IV. Implementation Arrangements. 

There are two parts to the implementation of the project. The first is 
the procurement of the spare parts and stand-by equipment. This ~ill 
be <"lone by a purchasing ngency such as the AJro-Ar.1erican Purchasing 
Center who will also arrange for the export, packing and shipping. 
Since the plant is located in a part of the world where it is difficult 
to communicate and ship, it is important that the correct spare parts be 
procured. For thi; reason the contract with ~ny purchasing agent will 
include the followi1g: 

"Specifications and awards must be approved by the Office of 
Engineering, AIDN, \-.'ashington, D.C. 20523". 

The second part concerns the arrangements for the technical assistance 
and training program. For the technical assistance, the procedure used 
by the Office of Saline Water will be followed. The office has a list 
of small firms \.hich specializes in showing operators the latest 
techniques in operating desalination plants. These techniques \.ere 
developed from studies financed by OSW. A firm will be selected to 
provide an engineer whose specialty is equipment and instruments to 
assist in the renovation and a second engineer or operator to assist in 
the operation of the renovated plant. It is estimated that each 
engineer will be at the plarit fOT a period not to exceed three months. 

To acquaint him with the operations of similar plants in the U.S., 
General Manager SGntos will be invited to visit. the plants sponsored by 
OSW. SERf IT throUGh a PIofp will make the necessary arrangements for 
Sr. Santos visit and for the training of an English speaking operator 
in instrument maintenan.ce. All instrument companies have training 
courses and will train participants for a normal fee. 
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APPENDIX' 1 

resa1ination Plant Minde10 

Production Record for 1975-76 

Jnr.uJry 1975 
F('bru3T), 
t'.1tch 
Apr.1l 
Hay 
J'Jnc 
Joly 
N.1!:ust 
~tcC'.J.:!t 
Cctober 
liovcnbcr 
b!ccr:ber 
.)all\1;1 r y 19; 6 
lrcbruary 
!!arch 
April 
Hay 

34,15[, metric tons 
20,GC~ 
29,42C 
30,3~4 
39,126 
31,336 
27,769 
23.£.98 
)2.542 
23.098 
28. (·~9 
~J.578 
:!:!,501 
21.622 
26.141 
24,963 
2~.3S1 

}lIEL 01 L -----

1,56.0:)0 metric tons 
)'0,000' 
~Ge,COO 
1,51,000 
S53,OO~ 

1,34,000 
4n ,00(' 
369,196 
t.es,1 e9 
:J91.1.3!. 
'.22 t ~(.O 
42~.J!l9 
361.!l30 
381,!l37 
1,15,916 
419.4i4 
390.113 

. Average for i975 - 943 metric tons per day. 



- 13 -
APPENDIX 2 

Detailed Breakdown of Items 

ITEM FOREIGN EXCIIlINGE 

New Boiler - 13.5 tons/hr. stearn 
21 Kg/Cm2 at 4000 C 

Spare Parts for present boilers 
Brine Recycle turbo pump - new 
Spare Parts for present brine turbo pump 
Condensate pump and motor 
Boiler ~eed water pump & motor 
Boiler deaerated feed water pump & motor 
Water distillate pump & motor 
Brine blow-down pump & mctor 
Ra,'l sea, "ia ter pump & motor 
Spare parts for present raw sea water pump 
Turbine for turbo-alterna~or 
Spare parts for present turbo alternator 
Alternator-Kw 100; KVA-125 
Laboratory equipment -
Steel steam valves 
Brass steam valves 
Steel Check valves 
6 Fisher level control type 2502-249 
2 II Butterfly valves type 9500 
2 II 7611 valves - 8" 
2 II Pressure transmitter 
2 Nood'vard USG Regulators 
2 Leeds & Northrup Pn meters & probes 
2 II " II Monitors 
1 n II II Recorder (two points) 
6 n II II Conductivity meters 
6 n n II n probes 
2 Honeywell flow transmitter 
2 n temp. .. 
2 n Diff. n 

2·M. Roy Mete~ing pumps with motors 
Misp. & spare electric motors & electric measuring 
equl.pment. 

Hardware, pipe and spray nozzles for 
decarbonator 
Sea Freight 

2 Desalination Engineers for 
3 months each 

Sub Total 

2 Participants fro Cape Verde for 1 mo. ea. 
Sub Total 

Procurement Services (7% of $550,000) 

Grand Total 

$150,000 
80,000 
20,000 
12,000 

4,000 
5,000 
5,000 
8,000 
5,000 
8,000 
2,000 

12,000 
6,000 
8,000 

20,000 
50,000 
25,000 

6,000 
5,000 
3,500 
4,500 
1,500 
2,500 

700 
800 

1,500 
1,500 
1,000 
2,000 
2,000 
2,000 
1,500 

10,000 

20,000 
'25 000 __ L--

511,000 

35,000 
15,000 
50,000 
38,500 

$599,500 
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Foreign Source Procurement 

Spare parts and tubes tor b~ilers 

Spare parts for brine turbo-pumps 

Spare parts for the raw sea water pump 

Spare parts for the turbo-alternator 

ROUGHLY $96,000 

APPENDIX 2 

$79,000 

$10,000 

$ 2,000 

$ 5,000 
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<r'D '~20'281 ',72' PROJ EeT DESIGN SUMMARY 
i:::i LOGICAL FRA"'£WO~K 
§ 
< PrOI~C' T"I~ 8o', .L, ..• Rl'nU·/.lt!.on of Cc,;;1lIn.'t10n Plant - n55-0004 

Life of Pro,ect: 
F",", rv 1"977 11)77 I" ry 

TOlol U. S F ... ..,d ~g ~tC·O.l!~0 
DOle Prepared: 91 !.~L ______ _ 

-------_ .. - _. -----_. - --.. --- --._-- ._-----..---_._-----------------
_______ '_i_,'_h'_R_,'_' ,_,_!_ .• _" ....... .- .-. I " '_i " __ I._I_l_'-:-'-:-'_i_l--:f _·,_i_i'_: ,_:/_,1_1 I_I _'_li_U_I..:C_,'_'_O_h'_'>_-t-______ M..:l..;"_I ... l5::....:0..:r__..v..:l..:h'_' ... 1..;1;:C.:,.A;.;T;.;I..:O:.;.Il..:-____ --1 _________ ''''_P..:O..;R;..T;..A_ .. _T_/....:,5.:.SJ.:.-'''_p ... T_.;:C:.;.~'..:" S-=-__ 

Program or Seclor Goal: The brO~d~;-~b,"~~;l0 -;;ieo\ures of Goal Ach, ... eme,," Assumptions for ach,e",..,ggool .argeu: 

.... ich th,S prolect contra bu'"'' 
To provlt!(' th(' popIl1ar'" of ~Ir,,!.'ln ""Ith H .. ""lIr.'9 of ,~oal "chl['v('m['nt cnn be Goal lIchiev('m('nt is verified when the 1. GOCV price policies Io"ill be 
a sufficient daily supply of potable obtained by comparing the amount of Desalination Plant in Hindelo is conducive to fresh wate: 
fresh water, and correspon<lln~ly reduce "fresh water on the island and sick- capable of meeting the 1.500 mt. per production and affordable to 
the risk of illness r •• ",dt Irw. from I nt'S'! in thc bas(' ye.,r ""lth the day requirement. the urban poor. 
drinking brackioh ant! polluteJ water. supply in succeeding time period. 

PrOject Purpose: 

To renovate an existin h desalination 

I lant, and to introduce sOllnd manage­
ent and technicDI operating practices 

and proper financial procedures. 

I 

o ... 
I 

Outputs: 

1. A completely renovated and 
fun~tioning desalination plant. 

2. A properly trainer! staff in new 
techniqucs of plant ~anaKe~ent 
ma int('n<lnce and opt'rat lon, 

3. Inventory of shclf items. 

4. Sound financing of plant, 

Inpull: 

'U.S. - (1) $50,000 for t .. chnical assis­
tance and traininK in ~,S, for one 
C:cncral ~anav, .. r om.! tloiO Plant 
Opet"<Itors in cOlmtr},; (2) $450,000 
Cor equip~~nt procur~rn~nt in ~.S,; 
()) $100.000 f~r pro~urcmcnt from 
Coreign sources. 

Host Count ry - Plant I'l'ro:or.lll'l. Proj ect 
HanaKcr, c1u."",lcals, 
operatlnK buJRct and 
supporting services. 

Cond,tion> that will indicate purpo>e has been 
achieved: End of project status, 

The existing desalination plant is 
with fully trained staff equipped 
and operating. 

Magnitude of Outp ... ts: 

1. One renovated plant producing 
at maximum capacity (80%) 

2. One trained General Hanager, 
Two Plant Enp.ineers. 

3. Available stand-by equipment. 

Implementation Target (Type and Quantity) 

(See document) 

Report from A.I.D. Office. 

1. Periodic assessment of plant 
operations. 

2. Review of water production and 
persor.nel records. 

3. Routine inventory chec~. 

4. Hajor reduction water imports. 

Auumptionl fo, achieving purpas.: 

1. GOCV delegate sufficient 
authority and provide support 
in planning and icplecenting 
this project. 

AssumptIon' for ach,ewlng oulput" 

1. Personnel to operate and 
caintain plant are available 
for training. 

2. Spare parts can be procur~d. 

Allumploonl for provid,ng inputs: 

1. Funding ia available on a 
tic:ely bash. 
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ANNEX B 

Procurement Source Waiver 

Problem: Request for procurement source waiver from Geogrnphic Code 000 
(U.S. only) to Geographic Code 935 (Special Free World). 

A. Cooperating Country: Cape Verde 

B. Authorizing Document: Project Paper 

C. Project: Renovation of Desalination Plant 

D. Nature of Funding: Project Grant 

E. Description of Goods: Non-U.S. manufactured spare parts for: 
boilers ($79,000), brine turbo-pumps 
($10,000) raw sea '~'ater pump ($2,000) and 
the turbo-alternator ($5,000). 

F. Approximate Total Value: $96,000 

G. Probable Source: France or Spain 

Discussion: A waiver of procurement source and origin requirements in 
Handbook 15 for grant funded comnl0dities is r~commended to Code 935 for 
the above equipment. The spare parts will be used in the renovation and 
maintenance of the desalination plant at Minde10 on Sao Vicente Island. 

The plant has two com~tete evaporating lines each with its own boiler, 
turbine generator, pumps, etc. When a boiler or one of the rotating 
pieces of equipment is down for repair the line stops producing water 
until a spare part is imported from a European supplier. If spare parts 
were available the plant could continue producing water while the repairs 
are made. 

Since this project proposes to renovate an existing plant the spare parts 
will have to be procured from ~he original suppliers of the equipment. 
The new stand-bys to be provided under the project such as a boiler, 
turb,)-generator and instruments can be procured in the U. S. but the spare 
parts for the existing plant will have to' be procured from European 
suppliers. 

Primary Justification: A.I.D. Handbook 15 establishes as a criterion for 
the waiver of.A.I.D.'s source requirements the non-availability of an 
essential commodity from eligible sources. The subject equipment 
essential to this A.I.D.-financed project, is not available from the 
authorized source and non-A.I.D. foreign exchange is not available for 
the purpose. 
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Recommendation: For reasons stated above it is recommended that you 
conclude that procurement from the sources requested above is necessary 
to the attainment of U.S. foreign policy objectives and the objectives of 
the Foreign Assistance Prosram. 

APPROVED: 

DISAPPROVED: 

DATE: 




