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INTRODLUCTICN

The economic effects caused by the protound changes that have taken
place tn the Republic of Cuba’s normal international trade relations over the last
five years, together with the expansion of the unjust blockade that the country
has been subjected to for more than 30 years, have prevenled the fulfillment of
the proposed gosls in the 1281 Natinnal Action Pragram concerning the drinking
water supply and sanitation. The objective of this program was to increase the
cuverage of thase services, thereby [Wfilling the agreements reached at the World
suimnit for Children.

The ditticult circumstances deriving from tha sharp reducstion in purchasing
powver, caused by the interruption of lbe normat flow of trade and forms of
enfianced produclion that had developed up to 1989%, have vieided a severe
shoriage of basic resources that are sssential to the developmeant of the drinking
wealer and sanitation sector and for its ongoing stable management. Under these
conditions, there is a hasic two-pait strategy for the sectaor, the first of which is
10 preserve the coverage levels that have baen achieved, taking into account their
effect on the health and quality of life of the population. Tho second part of the
stralegy is to work on the nhjectives concerning the development and expansion
at coverage, which are included in the Nationat Action Plan tor the vear 2000,
during two phases that extend 1o the vear 2004,

Within the framewaork of the Regional Plan for Investment in the
Enviranment and Haalth {PIAS], prepared by thie Pan American Health Qrganization
(PAHQO) pursuant to Resclutian X VI of the XXXV Meeting of the Directing Councit
of the Qrganization, and in respense to the mandate issued by the First [bero-
American Summit of Heads of State and Govarnment, PAHO last yoar requested
the Cuban water supply and sanitation sector authorities to submit a sectoral
study to be evaluated within the PlAS. During the second two wesks of the
month of WMarch 1934, a PAHO delegation visited Cuba. During this visit the
Cuban group prescnted the document Terms of reference and programming of the
work which, based on the PAHC document Moethodological guidelines for the
performance of drinking water and sanitation seciordf anglfyses, would serve as
a basis for the praparation by Cuba of this sectoral study an water and sanitation,
with the collaboration of 8 tearn of experts hired by the Qrganization.

i crder 1o prepare the sectoral study, staustical, palicy, institetional and
legal informatian wwas obtained, along with the pians of ail of the institutions
related to the secior, with the participation of experts in water resources, health,
BCONOMmy and planning, finance and prices, science, technotogy and envirgnment,
educatian, radio and relevision and nongavernmental organizations {(MGQs}. This
effart began during the month of April snd fasted until the month of August. As
a result of these activities, the six warking groups created for this evaluation
presanted the preliminary version.
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During  the secand two weeks of September, the final document, the
Sectoral study of drinking water and saniiation: Regublic of Cuba, was praduced
wilh the participation af PAMO experts.

The study consists of 10 technical chaplers. The fust ssven chapters
describe the physical, geographical and sacioecenaomic characraristics af the
country; the managoment and performance of the drinking waler and sanitation
sector; institutional analysis and legal {ramewark: pians, policias and programs;
a technical analysis of the sanitary infrastructure; managemant and cammunity
participation; and financial analysis. The final three chapters assemble the criticat
issues that have been identfied; ihe slrategies, policies and recommended
actions, and the profiles of priority projects.



EXECUTIVE SUMMARY

The population that enjoys water and sarnitation sarvices has experienced a
progressivi gacling in service guality aver the last five vears. This declineg includes a
reduction in water patability indexes, service continuity and per capita fees collected.
During the same period, the problems have increased as a result of sowerage system
ubstructions and the tengthening uf septic tank claaning cycles. As a result of these
developments, it has become necessary to restore and sustain the qualitative and
gquantitative indicator lovels for the sector thal had been achicved in priov years. |1 s
als0 necessary to continue to extend drinking water and sanitation CovErdge to
localities that need it through projects thatl have a positive impact on the quality of life
of the population in the short and medium term, in accordancn with jurisdictional
priorities. The comprehensive analysis and evaluation of the sector’s institutional,
financial, technical and sacial aspects will serve as a basis tor planning the nationai
development palicies for fhe sector with a view 1o overcoming the lack of caverage
and improving the conditions in which these services are provided.

General overview. The population of Cuba was 10.89 milien inhabilants in
1993, distributed ameng the 14 provinces and the isla de la Juventud spesial
municipality. Oniy three provinces have a population greater than ene millian: Havars,
which is also the vapital of the country, has 2,17 million inhabitants; and Santiago de
Cuba and Hoiguin have 1,02 milliun each. There are pight provinces with populations
that range from Q.51 10 Q.82 million inhabitants and threc with populations from 0.38
o Q.44 milion. Isla de la Juventud has a poputation of (.08 mitkon inhabitants. In
1883 it was estimated that 75.8% of the popuiation was urban and 24.2% of the
papulation rural, which means an urban populaticn of 8.28 million inhabitants and a
rurai population of 2.64 million. The qrowth rate for the peried 1993-2000 has been
astimated a1t 0.8%. Thisg rate has been declining, from 3.37% in 1807 to 1.03% in
1985, and showing a slight increase to 1.11% in 1890, Thea country has sufficiant
surface and ground water resources to respand to watar suppiy needs. In the wastarn
halt of the country most of the waler supply systems capture groundwater, with
disinfccrion as the onty treatment reguirad. In tha eastern half, mest ol the water
supply systems dre fed by surface water treated in drinking water treatmesnt pilants
using sedimentation-filiration-disinfection procedures, Only 21.6% of the wastawater
collected racaives treatment, with the ramainder running off inlo rivers and streams
or to the sea. The recycling of wastewster has only been used in a limited way,
basically with the use of lertilized irrigation ol supsr cdne areas. It is believed that the
treatment of wastewater through the construction of systems for this purpose should
ho supportad in shart and medium tarm pians. in 1383, the coverage of househoid
waler service reached 83.0% in urbar areas and 30.0% in rural areas; the coverage
ot sevwerage systems reached 32.6% and 5.2% of urban and rural sress respectively.
This caverage is assaciated with water supply system and sewerage netwarks, a high
percentage of whose technical conditions are either average or poor, with 30% of
tham needing rehabilitation due to their iong pericd of use and deficient Maintenance.
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The abave has resulted in water supoly service being unreliable: water does not reach
gll ol Lhe planned sites, and there are atso areas that recefve only hourly service.
Similarly, sewerage sorvices suffer ongaing ohstructions and overtlows due 1w
insufficient resources for their operation and maintenance. Inaddition to rhe caverage
lavels indicated, 13.1% of the wiban population and 55.8% of the rural population
raceive water by means of tank trucks or public taps. In addition, 371.8% of the
population of urban areas and 46.8% in rural areas disposs of their waste in septic
tanks or other davices, In the last five years, the impuossibility of maintaining coveragn
levels and expanding them through the implementation of new projects has caused
delays in achicving the goals of rhe Mational Drinking Water Supply and Sanitatian
Action Plan (FANAPSY, The lack of linancial resourcesy, when added to the
impassibility of purchasing products and equipment for the sectar in nearby markets
due tu the prahibitions associated with the economic and commercial blockade that
the country has been subjected 1o, directly affect the completion of this program. In
addition to all af the above, one should note that Cuba, located as it is in the
Caribbean, periodicaliy suffers ihe disastrous effects of trepical storms that sametimes
destroy water supply or sanitation systems, and especially water disinfoctian facilitias,

Management and performance characteristics. The cvalution of the coverage
ot water supply and sanitation sarvices has shown sustained growth since the 19605
that is indicative of the Governmoent’'s palicy to devore its greatest efforts 1o the
acgonomic development of the couniry as well 88 to the satisfaction of tha soctal and
enviranmental needs of the popuiation. During that decade water supply service vwas
increased to more than onc million peaple that did nat hawe . During these years and
untii. 1875 a program was implemented to increase water patability, and was
sustained by reequipping and sxercising better control over operations. Tha training
of hydraulic and sanitary engineers was bagun at the same tims, as well as the
development of the building materials industry, in order 1o respond to program needs.
The results of thase efforts mada i possible for household water supply service to
reach 4.9 million pecple in 1260, doubling the 1260 lavel for this indicator. During
the decade from 1380 ta 1390, the number of beneficiaries increased by 1.6 million
for the water supply system and by 1.2 miilien for sewerape. Especially notable tor
Lhis decade vwas the increase in water sarvice to rural areas, which aiso doubled, rising
trom 250,000 to 55C,000 beneficiaries. The number of towns provided drinking
water sarvice was increased by 343 to 1,098, with the most important results in the
rural community sector. The 584 urban settiements were provided with drinking
weater service through pipe systams, atthough these systems do not cover the entire
papulation. OF the 2,896 rural towns with 200 ar more inhabitants, 800 had access
ta water for human consurnption, through household cannection or public service.
With respeet to sanitation, the number of towns provided with sewerage service
increased between 1980 and 1920 from 106 ta 374. The 584 urban settlements
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were provided santation service hrough sowerags systems, septic tanks or latrines.
O the 2,836 rural towns, only 580 had adequate sanitation service.

institutional analysis and legal framework. The Republic of Cuba has an
inslitutional sfructure to attend 1o the activities raquired by the drinking waier and
sanitation seclor. The State assumas full responsibility for the sentor, a5 well as
responsibilities related 1o the preservation of haalth and the environment, areas that
are claosaly relatad to water and sanitation. The National Institute of Water Resources
{INRRY 15 the rcgulatory institition that represents the scctar to Cuban State and
intereational agencies. Thoe Ministry of Pubiic Health has the responsibility to astablish
requirements for the physical, chemical and bacteriological quality of drinking water,
cantrolling and manitaring these elerments. The National Water Supply and Sewerage
Syslems Burcau, helonging to the National Instituie of Water Rosources, is the
specialized body thal attends to the drinking water and sanitation sector. There is a
provincial water supply and sewerage systems hureau and a provinaial hygiene and
epidemiology center in each of the 14 provincas of the country; similarly, in gach of
the 169 municipalities there are water supphy and sawerage system bureaus and
municipal hygiene and epidemiclogy uniis. These pravincial and municipal institutions
aree part of the governing bodies at these levels. In addition, numerous institutions
and exirasectoral public entitias intaract in 1his sector, contributing necessary
economic, social and environmental elemaents to the sector. The interrelationships
that are generared ameng the institvtions of Lbe sector and the oxtrasectoral
institutions are regulated by procedurss that are officiaily eslabiished in legal
pravisions that specily the powers and rales of gach. Comprehensive and detailed
planning at the national and jurisdictional levels determines the activities necdod for
the manageaiment and developmant of the sector's infrasiructure {or the purpose of
ensuring hygienic and sanilary conditions for the population, industry and services, as
well as the controf and conservation of water and environmental resources. The
execution of projacts of all kinds raquires the grior approval of the appropriate water
and sanitation regulatory agency, with respect to their physical lacation, as well as
the demand for water and the disposal of waste. There is & national infarmation
system, but it naeds o be enhanced and supplemented so that it provides the
elemenils necassary 1o make decisions at the various management iavels of the sactor
ared other extrasectoral agencies., The stale and jurisdictional standards system that
impacts the sector should be updated on the basis of the economic cirgumstances of
the country, which influence the potential for construction projects and access to
technology. Proftessionai statf respurces should be trained in accordance with the
naw system of standards, as well as in managerial and technical activities, The
application of fees to be charged for water supply and sewerage system sarvices
beginning in Qctober 1294 requires the sectar to make an improvement in a relstively
short time. Administrative and financial antivitias, as well as the efficiency of service,
Lilling and coilections, need {0 be strengthened. In the rural sector, the wator supply
and sanitation program has generated community participation, but this program
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needs to be increased given that at the curreni rate of implementing 80 to 20 rural
water supply systems annually, 25 yvears woukd be requirad to resolve the supply and
sanitation problem.  Together with the increase in the pian, it is also necessary m
sxpand community participation not anly iy projeclt construction bul alsu in the
nperation and maintenance of the constructed systems. The decentraiization of roles
and responsibitities toward the provincial and muenicipal water supply ant sewerage
syatem bursaus that began in 1993 requires the sufficient provision of Llechnical,
administrative and tinancial resources at these levels.

Tachnical analysis of tha sector. The deterioration of the guaiity and guantity
¢l the services in recent years has hean significant. There is a large deficit in the
covarage of sanitary infrastructure servicgs, With respect to drinking water, 17.0%
of homes in urban areas ang 70.0% ol hames in rural areas do not have household
connecltions, and with respect to sanitation, 59.6% in urban areas and 94.8% in rural
areas. Projects to address coverages aie nat always camprehansive, with priority
status usually accorded to water supply soluticns and not to sanitation. The
standards for design, construction and guality cantrol require analysis and discussion
in ardes ta update and compleles thern. The quality of the services provided is affecied
by the fallowing factors: deficient conditiun and inadeguate maintenance of the water
supply and sewerage netwark and collector systems; discontinuity of drinking warer
service caused by insufficient pumping equipment stations: insufficient eguipment Lo
gnsure the perfarmance of measurernents and the lack of dizgnostin and detection
techiniques in sources and networks that would contribute to the most efficient
operation of the systems; redaction in the efficiency of watar supply systems and the
effects on the rational use of water caused by high levels of loss; insutficient depots
to 510re irucks, pips and spare parts in ordar to ensure the supply in affected arecas
and the distribution of water by public services; highly intarmittent diginfection of the
water pravided to the population; lack of chemical products used in the treatment of
waler at the supply sources and the insufficient maintenance of treatment plants;
insufficient depots to store trucks to clean sepfic 1anks, and to stare other specialized
cquipment and repltacement parts in order to ensure the cleaning, maintenance and
efflicient operatien of sewesrage and septic tank systems; deficient technical and
opefating conditions in the five existing wastawater treatment plants; deficits in the
devclopmeant of invastment pragrams that make it passitle to continue 1o increase the
coverage of drinking water and sanitation services ta carrespond with the
implementation of priority projects that would ensure sustained ecanomic, social and
environmental development; insufficient number of sewer (reatment systems:
infrequent introduction of alternative systems to eollect and treat liguid wastes
generated by small settlements and the peripheral areas of cities: insofficient
production and introduction of technologies to increase the efficient use of water,
such as low consumption toilets, fittings and stream gauges; the nonexistence of 2
systematic pragram for the transfer of operating and maintenance technalogies and

Wi
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procedures, as wwell as lor the transfer of efficient managerial mathods fo management
utaff,

Sector financing. With the disappearance of socialism and the intensification
af the North American blockade, which has made the normal aceess of the COountry
to international markets very difficull. the supply of the minimum indispensable
TCSOUrces 10 ensure water supply and sanilation services has boon affected over the
bast five yvears. The rnost significant expenditures af Lhe current State budget have
reduced the aliocations to water and sonitation services from $B8.0 million in 1290
t0 82.6 million in 1237, and to 78.6 millien in 1992, The annual investments for tho
nevelopment of infrastructure have also been declining to levels that are 25% ta 30%
of the amaounts allocated live years aga; external financing o complement natinna
efforls has only inciuded the counterpart erganizarion UNICEF, totaling US$ 1.2
Mmillion from 1980 ta 1992 to support waler supply and sanitation programs in rural
areas. Similarly the Ministry of Public Heaith has been the recipient of collabarative
efforts from WHOQ and PAHG that have basically addressed other abjectives, and only
a small part has reached the sector through PAHD s Envireonmental Heaith Frogramn.
A naw economic adjustment program is currently being implemented in the country
in ardor o ensure the employment and income of warkars: maintain the social poais
that have been achieved; facilitate the capture of tinancial capital through the creatian
af semipublic enterprises with fareign capftal; priorilice economic programs that are
capabic of generating new sources of foreign cxehange; continua traditional exporty:
implement strict planning of fuels; expand the possibilities of independent
employment, and transform state agricultural companies, both sugar cane and nan-
sugar caneg, Into production cooperatives, transferring the land in use, The coliection
of & fixed fec for drinking water and sewerage service starting in Octobar 1994 will
permit the self-financing ot the sector and directly influence the understanding that
all users should have regarding the sconomic value of these services. An initial
estimate of the investments reguired has been carried out in ordar to address the
demand lor drinking water and sanitation up to the year 2004, which, although it
does not resohve the total needs for sewerage, would indeed give a large boost to the
sector: tatal financing ot US4 1, 290.0 million is required over the next 10 yvears, with
46.3% targeted to the repair and recovery af existing systems, and 53.7% Llargeled
ta the National Action FProgram (sea table 7.8).

Strategies and recommended actions

institutivnal aspects. The need to enhance the sector’s infarmation systerm has
been evaluated, and the improvements would make it possible to regulate in &
systematic way and with a single criterion the current work and the development that
s possible to achicve. it would also make it possible to improve the process of
reviewing and moniloring the managemant of provingial and municipal entittes. The

Wi
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seclor will rearder and vpdale its sysiem of slandards, which wilt make it possitile for
the process invaolving the design, projeciion, construction and operation of waler
supnly and sanitation sorvice systoms {0 be browght inta ting with the econamic

conditions of the country.

fechnical aspects. The first priority far the sectarad planring at the national and
regional levels will be the rastoration of the service levels reached ar the end of tha
1580s through the program 1o repair and optimize the existing drinking weater anad
santation systerm. The tasks difcoted to this geal of the National Action Pragram and
to the effictent use of water should receive sustained support. At tha same time, tha
process of investing in infrastructure in order to incraase the coverage of the sector
should be undertaken in accordance with the program that has been developed.

Financiafl aspects. The eccnomic readjustment policy thal the government is
conducting, the pricritization of support for the sector in accordance with the funding
avaiiable, tagether with the establishmoent of the fees ta charge for these services,
shoutd he accampanied by ths enhancemeni and modernization of technical and
managearial activities. This will maka it possible to increase the efficisncy ol the
services provided and improve the utiization of financial resotrces.

Social gspects. Thro strengthening of community participation in the activities
undertaken by the sector will be an ossantial ebjective aver the coming yvears. The
rasults achieved in the implementation of rural vwater supply systemns is evidence of
the value of such participation. " The participation of wornen and schoolchildren
ansures the formation of valuational concepts cancerning the managemeni and care
af water supply and sanitation systems, and also concern for water conservation and
the preservalion of water resources. The participation of users, through the payment
of faes for services receivedin order tc rmake the sector selt-tinancing, will alloww users
to form an accurate assessment of the value of water resources.

Frinrity projects. On the basis of the comprehansive analysis included in this
report, aleng with the participation of the working team comprised of the various
graups, PAHQ axperts, and regulatory and extrasectorsl agencias, and taking into
account policies, strategies and recommendead actions, 21 project profiles have boon
prepared. Each of these profiles includes a brief description, tha detinition of specilic
prablems, goals and objectives, strateqy, interested partics, geographicai area and
beneficiary groups, current situation and situation upon project completion, ang the
duration and estimate of the investment ctfart. The prajects encompass solutions
that addross infrastructure, maintenance and rehabilitation, technical modernization,
institutional development, sectoral réstructuring, human resaurces development, and
cammunity participation, among athers.

Wil



1. PHYSICAL AND SOCIQECONOMIC CHARACTERISTICS OF THE COUNTRY

1.1 Lecation and fand area

Thie Repubiic of Cuba is logated in the Caribbesn between the 19th and 24th
parallels north latitude and the 74th and 85th parallels west longitude. It is formed
by the Cuban Archipelago, the maost western of the Greater Antilles, with a lang aren
of 116,922 km?; af which 105,006.7 km? consists of the Island of Cuba, #.199.8 m?
La Isig de Ia duventud, and 3,71%.2 m? the 1,800 islets and remaining keys., The
Istand of Cuba has a long and narrow shape: in its widest part it measures 210 km
and at its narrowest il is 32 km; it is 1,200 km long with an average widlh ol some
100 k. its coastline exgesds 5,746 km, distributer nver the northarn and southern
coasls.

1.2 Political and administrative organization

The Republic of Cubais a socialist and democratic state whera power is exerted
cirectly through the Nafional Peaple's Assembly and other organs of the State that
derive from it, in the formyg and according to the standards established by the
Constitution and the laws. The National People’s Assembly is the supreme nrgan of
State powver and tha only body with constitutive and legisialive power in the Republic,
Between sessions, the National People’s Assembly is represented by the Council of
State, which carries out the decisions of the Assembly and fulfills the ather functions
that the Constitution attributes to . 11 is collegial in character and, for domestic and
imernational purposces, it is tha highest representative of the Cuban Siate. The
Cabinet is the maximum executive and administrative organ and canstitutes the
Government of the Republic. The rolg of administering justice is exercised by the
Pecple’s Supreme Tribunal and the other tribunals that the law establishes.

The natignat territory, for politico-administrative purposes, is divided into
provincegs and municipalities, which are local enfities, juridically incarparatad for all
legal purpnses, and prganized politically by law. The provinces are the intermediate
link hetwean the centrai governmeant and the municipal level. Thea munigipalities have
land areas that arc determined by the reguired economic and social relationships af
their populations and have the abitity to meet their minimum local needs.

The provincial and municipal paopla’s assembiies are the highest local argans
of State power in the polilical and administrative jurisdictions into which the nalionat
farritory is divided, and are invested with the highast powear 1o exarcise government
authority. In ordar to prrform their functiens, the municipalities are supported by
1,251 people’s councils constituted in ¢ities, towns, neighborhoods, vilages and rural
areas, which reprasent the jurisdictions where they act and at the same time represant
the argans of the paople’s power at the municipal, provincial and national levais.
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Since 1976, the country has & naw palitical and administrative division that is
comprised of 14 provinges and 1682 municipalities, one of them a speciaf case.

Table 1.1
Municipalities by province

Provinces Wo. of municipslities
Finar dal Rin 11
Habana 14
Ciuadad de Lz Habana 15
Matanzas T4
Cienfusgos (2
Yilla Clara 13
Sancti Syiritns a
Ciego de Avila 10
Camagloy 13
Las Tunas 8
Holguire 14
Granma 13
Santiago de Cuba 9
Guantaname i
518 de la fuventud® 1
Foraf 64

Isba de la Juventud Special Menicipality, which s
dirsctly subordinate to the National Assembly as waell
as the provinces.,

1.3  Population
1.3.1 Population growth

The country’s popuiation has grown in the faliowing manner:
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Tabie 1.2
Papulation growth of Cuba, 1907-1253
(Figures in thousands of inhabitants)

Censts Papulaticn Growth rate
in the period
Total Urban Rural
inhabitanis & inhahitamnts U
1807 20420 8857 43,9 11493 HE.T 3.31
1414 2889.0 12810 44.7 165898.0 0h.3 229
1831 18623 20380 ht.4 18270 43.8 2.61
1943 4778.6 2807.5 545 2171.0 45.4 1.55%
1953 5RZG.0 33:24.3 876 Zb04.4 43,0 211
1950 85651 hi187.8 6015 3381.3 3a.5 2.16
19581 97236 a712.0 Ll L 3.8 1.0 1.14
1994 108257 82&4.1 75.8 2641.6 24.2 096
a Estimated population accarding (o the State Commities on Statisties. December, 1893,
Source: fuba: Population projection, nationai and provincial levels. Period 1893-2000. INSIE,
July 135803

The eslimatled population growih rata tor 1890 was 1.711 %, corresponding to
a hirth rate of 1.76% inhabitants and a martality rate of 0.68% inhabitants. The
annual growth rate per 100 inhabitants has varied, as can bhe seen in the abave table.

1.3.2 Current papwiation and projections through the year 2004

The population of Cuba was estimiated on 31 December 12382 at 10,883,721
inhabitanis (INSIE). As can be seen in tabie 1.3, the declining trend in the population
dynamics of the country is evident.




CEEL AIPT CJISNI CODT-EEE L Poued Sead [enuamd puk euoikes ‘unnosalnd ungendng egqng maNnug
-Byes Yimolb papoako | .

[ Y] SR I -3 Of1E s E'ES R H'HY T HoAL 1 4¢ £ hL -1 pRusAn" B|

aF EM] CiCISIUnp
BETD icy LLsy £ U (BT BEES 8o 6T ¢BLS §aLs a%id  CE.5 0 6'BCE CURUE RN D)
£iT0 TEOLL SDLL S 530 @8E0L 2.801 £2L01 GEM0.  PLE0L OGRDL SOPGL SOEDE  OLTOL LG opathenueyg
B0 PATE: 508 b FIE £ 08E €558 sice WokE  @led LSEC bEQ A'E7A I'sig LR, D
G0 SOl SRIOL G6E0L GES0L UZeCL £SEDL BLG3i FRROL EOEDD LveBi ®VZ0L R'DEOL o
38D L35S 4'9%h GRS TLag <'HPE L S FAFA ] LS LA R 125 515 L0iC RELNY =87
L fAER e 1 QrERH 0LER [FYLE S20H T ol H'58S & HEL 3 ICBL LFLA B Oa¢ lenBewen
el i A0 PLET STiw G oL &lzF 5T TULF  A'ad¢ LO0F  GeER LeRs JfEE sy e R
BSD £LL ETSLl Gz & &9 ek L'45i £08% GUGr IRSF 148F Divh BEYE sy (1auRg
ET- ] Bt gLt 5act LT = BT LR L' Ak H4'%EYy HERE THEE [ 245 [ =1 anfienians
EL'D Erawd B LFR T LFE Faee) 15 aFre R o e 2'BEE £5eg G TER [ XA ErIe E.B.) Bl LA
ELL £ued FELE R HY) £0ED IR 0088 FILE EWID LEED USRS DLED 904 SN TUZIE
2 §IvEl  ZETSE PELET T A0ET TLBIT SPETY O LELEE FGHET  STFIT LFITT SGOET AVmAl RUEEEE] PR P
a0 i 2oL L2 oAt IEED I'3E9 L1 THER o 3+ T 59 AL o I ELEN=4 £
it 5 UWEHSF L s PLES OELS P NN X FErd TAES 'S ds gacky S8Eif TELE oy |&p {Ruly
BQC BA LE NN SE°LL 5511 £2hL SPLL LEML DL LZ°LL gLl il @sdl U W
. BOOT EUGE 2002 LG0T T G861 BGEL 46EL HHbL 5ER ¥ESL ESEL =TT

CLEA

{Iead yaes 1o aunyr Of YSnosyl "ElUCHgeYE JD SpUesnoyl Ul sanBiy
OO oA ¥ wbnoiyl suonialond puR uoneNdod uALING

£l 21981




TLPHYSEICAL AMD SCCIG [CCMORMIC CHAMACTEAIST LS

1.2.3 Classification of the population and urbanization rate

The classification of the urban population is bascd on the official
paramaters fram the 1981 census, i.c. more than 2,000 inhabhitants or the
presence of the following features: water supply 8yslem, Sewerage System,
alectriv puwver, paved strests, educatianal centers, medical care. A new census
has not been taken, and as a result the urban population estimate was
performed on the same settlements that were defined as such in 1381, In
1980 the urban population was estimated at 7,898,000 inhabitants, 73.%% of
the total, and the rural population at 2,794,000, 26.1% of the total, with their
distribution by province as shown in 1able 1.4,

Table 1.4
Urbar and sural popuiation by province, 19290

Frovinge Urben R &l Total

inhebitants % tnhabitarts Yo inhabitents %
Pinar del Rio 4122490 549.0 206088 41.0 BO7REE H.5
La Habana hKOA726 P 146413 220 51139 &.1
C. Habana 2118068 100.0 2112063 198
Matanzas A8TFA30 70.2 128273 208 15703 5.8
Yilla Clara bRL17E 731 218618 269 H12753 7.6
Cinarf uagos ZBAG32 6.8 g8381 3.4 368853 3.4
5. Spintus 207373 88.7 135680 31.3 433063 4.0
C. de Avila 274374 74.4 95604 28,0 A70978 15
Camagliny BE3470 Th2 185705 248 748176 £.0
Lac Tunas 289525 BB 208670 418 498255 4.5
Halbgualn 572563 571 430247 429 1002809 0.4
Granma AR3se3 BE. G 344849 431 FeR400 7.5
Santiago de Cuba 683603 88.4 318515 3.5 1000118 9.4
(iuantanamo %3112 3.6 20703 404 01815 4.7
. Juwrniud 6uaATY 88,2 B7b5  11.4 74133 0.7
foial FR89565 73.9 290900 2E.1 106844056 1000

Source: Demographic Yearbook, Cubia, 1980, IMSIE. April 1932 {Cuba].

The urbanization rate progressed at an annual average ot approximately 1.8%
between 1981 and 1990; the percentage at the national level rose from 89% in 1387
1o 73.66% in 1990 (see tuble 1.5).
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The percentage of the country’s population that was urban in the years 13817,
1988 and 1990 was 69.0%, 72.4% and 73.9% respectively, and it is expected that
by the year 2000 the urban population will he 33.65%.

1.2.4 Classification of the popuiaiion by sex
The total population was 530.3% maie and 49.7% female in 13990,

The toilewing percentages are projected for the future:

1995 2001 2005
Al 50.7 502 B3
Fartale 45,8 494 419.2

1.3.5 Compaosition of the population by age

Table 1.6
Compesition of the papuiation by five-year age groups, 1930

Years Urkan Rured Tatal

inhabitants ! inhabitents % Inhakitants %
0- 4 G3BE0Y F1.h Jo4208 284 Bo2gnoe 8.3
£- 19 K5313G  71.0 227490 £2.4 7BR620 7.3
1014 525473 70.4 221280 296 FAFTRA ERY
1H - 118 Fh4B36  T70.5 318170 295 170005 10.0
20 - 24 319145 27T.B uignza 1R 1148282 10.7
20 - 24 BaAR4EE 75.0 27478 IL.Q 1113946 10.4
a0 - 34 RRFITE 147 1886558 265.3 Fac431 TO
25 -394 B45002 7B.B 174270 242 F18273 g.7
40 - 44 515139 78.7 15608y 233 &71236 £5.3
45 - 48 4hih3s 770 136368 230 h914803 5.5
50 - 54 3896536 TR 1108tE 232 51 &a50 4.5
L& - BY 05020 761 95595  23.9 4006150 3.7
G0 - 64 271069 764 22948 2368 A55017 3
BE v mas F23RFB Fr3 212947 227 26535 B.8
Toial 7Re5s65  73.8 2794000 267 F0RS4468 100.4

Source: Dermographic yearpook, Cuba, 1930, INSIE; Aprid 1387,

The population of working age was 6,398,984, ar 53.8% of the total.
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1.3.6 Migration rate

The internal migration rate of the population, caiculated on the bagiz of the
1870 1981 censuses. viclded a value of 24.6/1000 inhabitants, & rate that rose 1o
24 0/1000 inhabttants in the case of the dispersed population. The internal migration
component in recent years has reached ievels ranging from 17C,000 ta 180,000
individuals migrating on an anrsl basis, from provinces with high hirth rates toward
those wilh fower ratas, where there is the greatest degree of economic develapment
in the country.

Table 1.7
Internal migration rate {1981, 1985, 1230}
{Figures per 1,000 inhabitanis)

Province 1221 1985 1590
Pinar del Hio 1.3 =28 -1.4
La Habana 3.3 0.7 3.4
Ciudad de la Habana 53 (| £.3
Matanzas 1.7 2.5 3.1
Villa Clara 0.3 -1.8 -1.9
Cienfuagos 2.8 3.7 2.9
Sancti Spiritus 1.6 -1.6 2.4
Ciego de Aviia 1.9 4.1 8.9
Camaygiay 4.7 2.7 0.9
Las Tunas 0.7 -2.2
Halguirs ALt -7.9 -3.58
Granma -0.7 -8.0 5.7
Santiano de Cuba -5.2 -5.8 -5.B
Guantdnamn -89 5.3 -&.0
Isla de fa Juventiud 5.5 162 E.1
Souree; Uemographic Yearbook, Cuba, 1950, INSIE; April 1892,

The mavemant of external migrants declined atter 1380, which did not affect
popuiation growth. External rigrations have proceeded at rates of:

1983; 0.4 per 1,000. 1970: 6.6 per 1,000,

1958: 0,7 per 1,000.  1980; 14.€ per 1,000 (Mariel)
1959: 1.8 per 1,000, 1990: €.5 per 1,000.

1960: 8.9 per 1,000

For the projection, the net external migration was estimated at -26,427
between 1990 snd 1895; from 1995 fo 2000 at -30,000; and from the year 2000
to 2005 at -30,000.




1. PRYS CAL AND SCGCIC-ECONCM.C THARACTERIETICE

The migraticen tram rural ™o urban areas genzrated values an the order of
100,00G porsons per year between 1270 and 1281, and this migration had s
consideralle impact on the dechine of the rural population in absolute teérms, as the
movement of the dispersed population and those who lived in tacales with fewer than
200 inhabitants became avident. This flow, which was initially linked to the capital,
has changed with timn, with an incroase first towsrd the provincial capitals, and
currently teward hase urban selllements and municipal sgats.

Y.3.7 Populatian density by province

Tahkle 1.8

Paputlation density by province

Province pop./Km*
finar del Rio 639
la Habona 113.6
Ciudad de ia Habana a013.3
Matarizas 51.4
Yilla Clara vie
Cinfuegos B8.3
Sanct Spintus 4.2
Cirga de Avila 83.7
Camagisy 456.9
Las Tunas 76.68
Holguin 1078
Granrni 85.4
Santiago de Cuba 1621
Guantdnamo 811
Ista da la Juvantucd ac.5
Densivy tor the country 26.5
Sourca: Demographic Yearbook. Cuba. 1290, INSIE: Aprii 1992,

1.3.8 S#ruciture of the settlermnent sysitem by city

The syslem of population settiements is struciured on the basis of the following
political and administrative iavals:

- Ciudad de la Habana
- 12 provingial seats

33 cities of the inlermunicipal fierarchy iformer regional seats with more

than 20,000 inhabitants)
108 urban municipal seats
- 3 rural munictpal seats




{2LURA

The rest of the system 15 cemmmised ot the so-called hase ponphory. which
includes Lhe population that lives in concentrated or scatlered settlemants that lack
any political or administrative structure, This base periphery is comprised ot 420
urban seitlements and some §,000 rural sottlemenis. Somc 13.0% of tho papulatian
af this area resides I logales with more than 200,000; 3.4% in places with {ewer
thin 200 inhabitants; and 8.6% of the peapie live in dispersed sertlemeants.

Table 1.9
Ranking hy papulation range for municipalities
and municipal cities {1981 census)

Fopulation/inhabitant No. of
Fanges municigahbes
> TRODON 14
100000 - HO000 A6
BO00A - 40000 14
40000 - AB00G 12
35000 - 200040 59
< 20000 i s
Table 1.10
Cities, 1950

{Estimated figuras;

populatinniinhabitant rangas No. of cities
= 2000 i
SGG000 - 100000 11
100000 BOCOO 5
BOO00 - 20000 34
20000 - 10000 47
10000 - BOOO 37
L0000 - 2000 12
Source: Population and Dwelings Census, 1981,

Momenclatures of inhabhited places, EEC, 1982,
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1. FlysiCAL AHE Z00Q FoONOAMIC CHARACTERIST C5

Tahlae 7.711
Population af principal cities, 1981-1280
[Estimated figures)

City Population Growth rats |9}
19811990
1981 120
Finar del Rin S6860 124100 2.25
La Habana [capitall 19294372 2112059 0,85
tiatanzas 100813 115466 1.3
Santa Clara 17¥ 23 97188 1.24
Cienfusgos 102721 125000 1.77
Sancl Spiritus 71940 BY3IRAE 1.77F
Ciego da Avila 74280 29018 1.62
Camagdey 245625 288404 1.38
Las Tunas BdB5T 120897 O
Fiolguin 16868943 232770 1.96
Bayamo 100622 128187 215
Eantiago da Cuba FA7274 418721 1.6
Guardarnamea 187250 203311 1.77
Mueva Gerona 31118 1287 2.53
Seource: Uromographic Yearbook, Cuba. 19000 INSIE; April 1982,

1.4 Geography and climaie
1.4.1 Tapagraphy

The topography is varible. The origins of its formations lie in the coexistenue
of muitiplc endogenous and exogenous procesges thal nave intaragted avar severai
geological epochs Lo arrive at the current stnacturas. The country has 4 mountain
svstemns: the Cordiliera de Guaniguanico in the west, the Grupo Guamuaya in the
centar, and the Sierra Maestra and the Grupo Sagua-Barscoa in the east, which
altogether occupy 18,594 km® {17.7%} of the total fand ares. The highest paak is
Fico Real del Turguino, which ts 1,974 m above sea level. The plains reprasent the
masl widespread iapological morphaiogy {approximately 80% of Lthe tatal areal, with
their origins in a variety of processes, rsnging from the typical coastal plain ta fluvial
plairns, where carsic, biegenic and weathering processes have operated, with the
lowesi areas consisting of marshes and coaglal marshes.

The utilization of the topography in terms of agriculture, livestock and vwood
products has been determined by the areas with their morphometric charactaristics.
in certain cases there has been more exploitation than the resources of the land coutd
hear, and on other cceasions the inverse has been the case, so that at prasent certain
changes in these usage patterns are required.

11
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1.4.2 Soils

Cuba iz widsly covered with sails, and there are 10 groupings and 29
tundarmeantal typas as a result of tho various genetic conditions involved in their
formation. Amopng the most widely distributed soil types are ferric, ferrous, darlk,
Fumnic, carcimorphic, Bydromorghic, alluvial sails, etc, Afl of these soils support
various possibilities for the developmeant of agricultural, livestock and forestry
activities, with the latter in particular for arcas with intense processes,

Tahle .12
Productive categories of soils

High Medium Lo

La !lahana Finar del Rio Las Tunas

Ciego de Avila Matanzas Hoiguin
Cianfuggus GEranriig
Yilla Clara Santiago e Cobe
SancTi Splritus Guantinama
Camagley

Source: URNY simerrary Survews, IPF; 1931-1994,

The productivity patterns of the soils affect the results of production, cuiput
and the policy that 1s pursued concerning the proper managemeant of the soil and
improvement of its gualities.

1.4.3 Relevarnt geographical characteristics thalt affect water supply and sanitaiion

The geographical canfiguration of the national territory makes i possible to
generate hydraulic patentiai that is distributed throughout the entire naticnal tervitory
and, although its density is not uniferm, the serviceabls resources by region provide
coverage to the supply necds of the population, industry, livestock industry, and to
a greal exient, irrigalion.

The structura of the hydragraphic network in topographical conditions that ara
for the most part moderats, and the existence of a considerable number of carsic
grquifers, have permitted the develnpment of a hydraubic infrastrecture that is fow in
complexity in a high percentage of cases. The completion of this infrastructure
accarding to plans will make it possgible to fulfill long term demand. However, there
are some regions where laocal geographical conditions make the sopply of water
difficul, as, for example, in:

12
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1. PHYSCAL AND SO0 CCORDWIC CHARMGTERIHILS

PMountainous areag: the southern slope of the Sierra Maestra experignces a
pattern of precipitation betvween 300 and 600 mim during the rainy season (May
e Octoner). The peological formations and topography of this regian have only
permitted the existence of small aguifers, making difficult the consiruction af
adeguate reservoirs 1o satisfy demand.

Coastal areas: in some areas there are problams with saline intrusion, affecting
groundwater. In these casas. water can only bhe supplied with surface water,
whose regulation is sometimes impossibie {Hal areas).

With respect to Hoods, the greatest problems arein flat areas with impermeable
snils, areas with bad drainage and areas Lhat experience fioods duc to seasonal rains
and tropical hurricanes. The northern region of Camagley and Ciego de Avila; north
of Las Tunas; the Vaiie del Cauto {Granma and Halguin}; and the Valle de Guantdnamo
are typical cases. In addition, there are problems with oxcessive salinity of soils and
waler, kasically in the Valle del Caute and the Valle de Guantanamn.

1.4.4 Chmare

The archipelago has a climate with predominantly trapical marine conditions
with a seasonal distribution of precipitation. Solar oxposura is at 2 maximum in the
morths fram Aprit to July with 20 MJ/mn? and at a minimum in December and
January with 12 MJd/m?, with local variations resuiting trom the orograghy. Sclar
expasurs rises 1o a tatal of 2,900 hours of light per yvear alang the coasts and oniy
2,800 haurs in the mauntains,

The annuai average temperature is 25,4° £, with the average daily minimum
valuees and the average maximum daily wvaiues between 20-25 and 25-38° C
respectively. The minimum and maximum valuaes are an the order of 2" and 38% C.
Tha prevailing winds come from the northeast, with local varistions caused by the
pattern of coastal breezes. The most extrame valuas are caused by the passage of
fruntal systems and hurricane disturbances. The average relative humidity is 80%,
with daily variations trom g maximum of 95% i the morning to a minimum of 60%
at noan.

1.4.% Precipitation

The annual average precipitation is 1,37% mm over {wa distinct periods, the
rainy season fror May to Qctober (80%), and the dry season from November 1o Aprif
{20%}. The extrame valuas tor raintall are reached in the eastern area, and are greater
than 2,400 mm annualiy in the Sagua-Baracoa massif and less than 600 mm annually
in Lthe southeast, near the coasl; lhe latter is the most arid region in the couniry.
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Evaparation ranges fram a maximum of 2,300 mm annually in coastal and
interior dareas to g mhinimum af 1,200 mm o annmeally i mountainaus areas. The most
axtreme meteorclogical condikions in the country arg generated by hurricanes and cold
and southern frants, which affect the western halt of the country to the aresatest
axtenl.

1.4.6 Natural disasters

Imrecent yvears, natural disasters hawve been linked to the ooourrence of extreme
metearclogical events, amang them:

Extratropical hurriganes {Faebruary 1392): intensa rains, penetration of the sca
intn the Capital and flonds.

The Starm af the Century [March 1993 tosses totaling on the order of USS
1,000: penetration of the soa info Ciudad de a8 Habana, problems for the
papulaticn and agricuttere in 8 provinces as a result of extensive floads causad
by intanse raing and high velocity winds.

- Trapical depressions {(November 1983): problems causad by intense rains in
the eastarn region of tha country and the loss of more than 100 lives; damage
io the agricubtural and livestock sectors, homes and communicalion channels.

In addition to these situations, there iz the potential for other disasters when
trapicat hurricanes cross the country with thair devastating effects resulting fram high
valacity winds and intense rains, ag well as the possibility of floods caused by the
rains., :

1.4.7 Vegetation and refarestalion

The country has 32 distinct formations of torest plants, thickets, herbaceous
vagetation and vegelation complexes, and thare are more than 6,000 floral species
of which B1% are considared endemic. The current forested area covers 25,817.3
km#* (18% of the total surface aren), a numhber that could rise to 25-30% in
accordance with the reforestation plans that are being carried nut in mountain areas.

1.4.8 Relevant hydrogeolagical characteristics

Some B5% of the national tesritory is composed af highly carsitied calcarecus
formations, which have given rize to open and closed, confined and free aguifers with
high water generating potential, whose waters are approximately 80% axplaited {or
have been evaluated). Some watersheds presant saling intrusion problems. In order
to improve the guality of the groundwater, a broad systom of artificial reservoirs has
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been developed with the appropriate use of special catchments, with which the
expioitabla resources cen be increased in the aress where they are requirad.
Parameluers have been established lo protect important sources that need to be
protected against contamination.

1.4.9 Water resourees

Fotential. The total hydraulic potential of the country has been evaluated at
38.1 km* per vear, consisting of 31.7 km* foir surface water and 6.4 km® for
groundwatar.

Figure 1.1
Total Hydraulic Potential {%)

Graumd
| Surface 18 8% J

| 83-2?"&

Source: INRH Repodt ta the National Peopie's Assembly. INRH; July 1892,

Qf this potential, 23.9 km® per year can be used, consisting of 16.4 km? of
regutated waters, 1.% km® of unregulated water and 6.0 km? of groundwater.
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Figure 1.2
Avegitahie Water Rasources (%)

25.1%
{Graund

68.79%
Reguiated
‘-\1‘_\5‘
8.2%
Linregulated
Source: MWRH Regort To the National Peopie's Assamfbly. INRH; July 1892,
Table 1.713
Available water resources by province, 1993°

Province Total Surface Water Not Groundwakbar

Reauiated

Total Raguiatac
Nacidn 23HE88 76884 16363 FHIT ho54
Pinar del Rio 2487 2200 1700 500 237
La Habhana-C. Habana 24313 F8O Fie 20 1753
Matanzas 2016 70 AT 170 1446
Cianfuagn:s 1501 1155 1100 bb 346
Willa Clara 1108 799 165 34 306
Sanctl Splritus 2087 1269 THOL B Z1R
Ciago da Al 1134 288 244 22 868
Camagley 1863 16826 1504 128 237
tas Tunas 831 800 F20 =14 13
Granma 1528 1724 1564 170 204
Santiago de Cuba TRRT 1060 1000 4] F1i
Guantaoames 33261 2220 3120 140 a1
Isla dm |z Juwventud 325 235 205 20 a0
a DR 104 m?
Source: INEH Repor! Lo the Mational People’s Aasembly. INAH; July 19932,
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_ Avallabiiity. At present because of the hydraulic development that has been
achieved in the country since 1859, it is possible to utilize a volume of 13.2 km? per
year for various purpeses accaording to the following chart:

Figure 1.3
Total Avaifability of Water (%)

3.8%
Microdams
52 H% e
.. Larga dams - R 23.8%
Largs raservors 2.0 g B ' Gmll’l’-f
Ground 4.5 -

Unregulated 1.3
Microdams Q.5

SRR f : C14

Linregulated
Source: AN Report o the Matiagnal Feapde’s Assermbdy. INRH; July 1292

This available potential is distributed according to the following uses:

Figure 1.4
Patential Water Resources (%)

100

BO

gl -

40 --

ag -

Total Irtigation Cther Use Supply (*)

Avaiiabla

(") Coes nat include the dispersed nzel wecior
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The availability of water resources and the demand from users, including the
population, agriculture and industry as a whole, indicate a favorable situation.
However, afficiont management of this resource should be implementad, by
introducing advanced irfigation technigues, the reuse of water and the troafment aied
use ol wastewater for various purposes, with & view fo protecting availatle water

resgurces.

Tahla 1.14
Available water respurces by provinge, 1292°

Province Total Surface Warer Groundwaler
Tuiul Rcgulated Lnraguiatad
Gamxs Microdumy
Nacihi 132808 HiNE. & My mrou FAGRY 4495 2
Finar el Rl 13821 1156,4 HiE.E A2 0 1Hh 2287
La Habara 16068 A18.h AL 5E.3 185 1088.3
Ciudad [Hahana 3330 43.8 203 17.0 G.R PR
Mulanzas 1373.7 163.0 o0 L) B 12107
Cientuagns 4181 7203 G251 ! G4 1RE.S
Wilka Llara T3 R4 490.4 TH. ¥ Bl 135.2
Sanct: Soitus TTdk.1 1134k.h G21.8 231 188.0 Ht.8
Cieyn de Avin 47358 1449.9 27.0 2.1 LR HEA L
Camaguey 14277 1AL GIAS 113.8 171.8 £18.4
1as Tunas ag2.1 290G 133.6 ¥ B 44 3 11
Huluim G033 478.0 384 8 450 4410 a7.3
Granma 14327 N 114005 14.5 244 1031
Sannags de Cuba 716.1 FO7E G070 4.5 G B B3
Guartanamo 2351 2702 1871 #.E R Th.9
Isla Juventud THI k TR 1251 4.2 1.5 22.3
- UM: F0° m?
Source; INRH Feport to 1the Mational People’s Assembly. INRE;  July 1982,

Utifizatian, ©f the volume of water available for use (13.3 km? per year], 70%
is utilized in the brrigation of the primary craps [sugarcane, rice, various crops, citrus
and fruit trees, fodder, grains, coffee and tobaceo}, and the rest for the waler supply
and other uses. Using the hydrawlic intrastructure that has been created, various
ngeds including replenishment, salinity control, aguaculture, water power, and
tourism, ete, arg alspo mat.

At present the country bas 12,000 m? of water per inhabitant per year. This
indigator shows a more positive situation in the provinces of Sancti Spiritus (2.7} and
Ciego de Avila (2.8), and a less favorable situation in the provinces of Holguin {0.8),
Guantanameo (3.6} and Las Tunas and Santiaga de Cuba (0.7). In the utilization of
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watar resaurces, the guaranteed users are the population and industry, and in second
nlace, irrigation,

The pretarred supply to the population ts groundwsater, with this saurce belng
mare impartant in La Ciudad de la Habana and the provinces of Habana, Matanzas and
Cicgo de Aviia because of the abundant existence of carsic aquiters.  For their
supplies the provineas of Holguin, Granma, Santiags and Guantanamo basically rely
on reguiated surface water, 50 that these provincas experience the greatest limitations
in thew supply because of the naed fo construct new sources and deilivary systerms,

Variations in the runaff patiern. The geographical location and the long and
narrowy configuration of Cuba give the island certain peculiarities with respect to its
netwaork af rivers, Amang other features there is a central divide that rung the length
of e couniry and two slopes {narth and sauth). This configuralion mesns that 85 %
of the rivers are less than 40 km in length and have watarsheds under 200 km?. In
addition, the rainfall pattern is charactarized by two annual poriods: the rainy season
(May to Ceotober) with 80% of the precipitation, and the dry season (Novemhber 1o
April] with the remaining 20% of the precipitation. Al of the above means that muost
of the rivers go through a diy perind, and in some cases the flow is complately shut
off. Another significant element are tho droughts that, to a grealer or lesser extent,
reduce surfate and graundwater runaff and correspondingly the availability of water.

1.5 Social characteristics and educational levels

As is well known, Cuba currently faces serious ditticulties of an economic
nature. Despile this, the poputation iz not living in poverty condifians [{0%), since the
country’s respurces are distributed aquitalily to the entire population.  In additian,
medical care and basic education are free, and state-funded weltare covers the basic
needs of families with social problems or of families that have no income.

The progress in education can be seen through a review of the following
indicatars:

Care is provided o 57% of the child population from Q to & years of age
thraugh taaching institutions and in nonformal ways;
Enrotment of 100% of the child populatign from 6§ 10 11 years of age and 93%
of the students from 12 10 14 years of age at the sacondary level;

- The cantinuation of studies for those graduating from the basic secandary fevel
1o the upper middle level is approximatety 929
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Level of residus| illiiaracy is approsxumately 2% io the population from 15 10 49
yvears of age;

Graduation frem the sixth grade of more than 1.5 million adults and more than
F0C0.000 from the ninth grade, out of a population of more than 11 million
inhabitangs;

As of 1924 there were an cstimated 1,400,000 mid-level technicians and
qualitied workers and somie 500,000 higher level warkers who were gualitied
N various specialties,

1.6  Ganearal haalth siwation

The changes thal have taken place in the health status of the population aver
the last three decades are an expression of the high priiity accorded to hoalth by the
Revolutian, and the aftarts it has undertaken in the social sphere and in 1he qualitative
translorrmation its cittzens’ standard of living. In pubiic heaith, a powaertul organization
was daveloped that was siruclured around an exitensive netwark of units that
empioys mare than 300,000 workers and ihat is provided with important
technolagical, medical and nonmedical resources. This system is currently a force
that is capable af fulfilling the targe strategic ohjeclives proposed for the sector by the
highest administrative levels in the country.

Before the wrivmph of the Revolution, the situstion in the seotar was vory poor
and was charactarizes by:

The abisence of a national health system, the iack pf the mast elementary
coordination of the services that did exist, and the fack of vertical programs
that would pursue solutions to the highest priarity problems;

- Quantitative insufficiency of the services and poor aoverags: there were 181
clinics in very vulnerabte conditions in urban areas and there was no rural

medicing; 83% of the physicians and 61.7% of hogpital beds were
concentrated in tha capital;

- Lowe guality of public sarvices in comparisaen with the retatively better quality
of private services. The public health budget was same 20 miliion;

- All the services were curative in nature, and there was na preventive medicing;

- Teaching of medicing that was not responsive 10 sacial necds: cducation of
nhysicians far private practice curative care; there were 8,000 physicians, of
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whom more than 2,000 asbandoned the counley during the initiai vears of Lhe
Revoiution;

in 1288, theo number of university professionals emploved in the Ministry of
Health included the following: 1,103 physicians, 23 stomatologists and 146
pharmacists, 828 nurses and 8732 mid levet technicians;

- Almost total lagk of health statistics;

A large number of peaple, especially chitdren, became il or died every year from
intectious diseases such ag poliomyelitis, malaria, diphtherig, tuberculosis,
tetanus and Jastrogntaritis, acute diarrheal disesses were the third most
frequent cause of death in the country among all age groups;

infant mortality greater than 60 por thousand live births in the first year; lite
expeclancy less than 55 yvears;

- There was anly onc blood hank and only ane schooi of medicing which, as of
1355, graduated arcund 302 physicians per year, many of whom migrated
because of 8 lack of work: arpund 80 nurses were graduated on an annual
basis.

Since the garly 1960s, programs have been impiemented to lighl infectious
diseases, which at that time were important causes of disease and death.
Poligmyelitis was eradicated in 1863, malaria in 1968 and diphtheariain 1971, The
pragrams ta fight diarrheal diseagses, eradicate malaria, conirol tuberculosis and
increase frmunization generated successaful  rasults  through  their  continual
arganizaticnal enhancement, cammunity participation, the support of commonity
arganizations and health education. AB of these effarts togetiher with the introducrion
of new research techniques, new drugs, vaccines, ete., made possible 8 sustained
reduction in these digeases, which today constitute only 1.5% of tatal deaths, The
gxparience scquired n implementing thase pregrams, the introduction of now vacoings
and iechnical diagnoses that are anticipated in the coming vears, and the
unprecedented increase in the coverage af activitics that facilitate the expansion of
comprehensive medical care provided by family physicians and nurses should ensure
even more notable results expressad in the reduction morbidity and mortality fram
infectious diseases.

At the beginning ot the 1870s our public heaith systern identified the population
group of wamen and children as deserving of the highest prierity for medical care,
The maternal and child program is an example of the potential generated by uniting
all of the efforts of the health system with extrasectoral support. This programis also
the result of efforts by political authorities and the Government to accord it priority
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status in the attainment of a strategic objective that made it possibic o reduce intant
rgrtality by 90% in its first decade and by o similar tigure in its second decade, an
extraardinary achievemant. The program is currently consolidared: mare than 2,600
pedigtricians, neonatologists and gynecoiogists/obslelricizns work in the program, and
rore thare 1,800 dare trained as residents in these three speciatties. Linked to them
there are also family docicrs, 7,769 pediatric nurses, 1,476 neanatal physicians and
2,085 obstetrictans. The service nelwork covering the entire country, including
pediatric and neonatal intensive therapy clinics, special perinatology care, the
development of child cardiac surgery, labaraicrias for the prenatal deleclion of birth
detects, among other developments, constitittes & strang base tar the provision of
high quality care and advanced technolagy. All of these efforts, fogether with
promation, prevention, curative and rehabiftation activities provided by [amily
physicians and noerses shiould ensure the ongaing impravemeant of the health indicators
foe this priority population group.

At the end of the 19805, Cuba impiamented an approach that focused an
health activities in the field. The Famiily Physician Plan was hased on the work of
health workors cornmitted to family health care in city neighbarhoods, in rural
Communities or in areas with dispersed populations.  Equipped and located in
physician’s attices that cover defined territorial areas, these medical personne! deal
with the health problems of peaple and tamilies, investigate the epidemiociogical profiie
of the community in which they works and live, carry out heaktth promotion activites,
and work 1o inculcate healthy habits in the population. Within 1he broader framework
of health, the family physician’s oftice {including the nurse] is the basic cell of aciivity
of the poiychnics in urban areas, and of the hospitals in rural areas, where attempts
gre being made 1o fink the capacities of the secondary and tertiary care invels, Ar
prosent, mare than 22,000 physicians are working in this plan, with coverage
provided to 90.1 % of the poputation of the country.

The etfective implementation of these programs, in addition to the other
positive ransformatons ithat have taken place in Cuban society, including the active
and organized participation of the community, have {ed 1o the changes in the health
situation of the population. Noncommunicable diseases and accidents currently
cunstitute the leading causes of death in aur country, and their reguction has became
the higheast priority strategic ohjective in order 1o achieve new transformaticns in the
health situation that corrsgpand 1o the level ot development of our public healih
system.
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Table 1.16
Leading causes of death in all ages
1963-1965, 1970, 1980, 1950 and 15932

Gauses MNumbar of deaths
i983-196% 197G 1280 191490 18995

art dieRase AR b3 T 16303 2121 2173V
|"|I']H||H?|HII‘. e asn1R FA LA aan 1rdary 1380 140543
Cerebrovascula: disearas LE EThE BA0T 016 fal s
Acadarts 200 elaliye] WA ] L1437 hTh
Iifivenza and pRauriens T AL KTy SIS 3a47
Discases of the arterias, artericles sod copillorics R b TEEd b KM R
Suiopie ad suelf inflictaed e aries 1% 1011 2003 AR 13443
Thabetae rmellitus 240 217 1021 2EH 1269
Bronzhitis, amphyeama and asthme ] 1C7FD fas 10710 118/
Circhapsis angd otlbar chronic deeases o Lthe v T3 bl ) Lol A& 1604 7
Carlain peinatal difreaRas ROR 1Y I 1284 a4 b

a Prowigitnal

, Nat armeong the (eading causes of death.

Source: Mational Bureau of Statistics, MINGAP

Table 1.17
Number of daaths per 104,000 inhabitants

CaAUBAE 1263-1565 157¢ 1950 183G AR
Heart disepas 1d2.4 a4, 15 166,7 2003 128.6
talignant nocoplasre Ly 4 49549 106, 1285 138.5
Cerebravaseuior diseases g8 G013 [ELrpic Gh, 7 &0.3
Acoidennty g8 an, 1 38,40 42,0 31.C
Infhaenzs and pranmonia 8.8 de ne 30,3 40,
liisrAzas of the arariss, artericles and capllarees 224 b 23,k q 20,4
Snicide and selif-inflizted injuries 1.0 1. 2t .4 20.2 1.5
Diabetes mallitua 12,3 4.4 11.1 21,8 FL)
Zronchitiz, Bmphysema and aslbema 3.B 129 oA 16,1 19,7
Cirrhoais and othar chrone diseoses oF the livar .8 41 - | 0.4 L I
Ceraln peringte! dizeaasy &a,1 41.4 44 T, 2]

* Provisional

. Mol among the leading causes of dearh,

Source: Mationzt Bureau of Statshecs, MIMSAPR

Grouping the activities designed to cornbat these causes of death is perfectly
pussible, since they have common precursar and conditioning factors that can be
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modifiad it one addresses the following intervention levels or planes:
14 Changes in lifestyte (promotion)

2} Control of the environment and the elimination aof risk factors (prevention)

3 Preservation of life through the timely diagnosis and treatment of disease, in
ardsr to prevent complications and maintain the chranic patient in a state of
FECOWOEY

4y Treat limitations and sequelae in order to eliminate ar reduce them to the

minimum possible level, and incorporaie the patient into the fulfillment af his
social, wark and emational ife rehabilitation)

Each of those faur tlevels of action envisages a complex system of activities that,
the public health sector, other state sactars and the society as a whale should carry
out, which will bring as a result an increase in the prospects and guality of lifa of the
poputarion,

The significant transformations that hhave accurred in the health status of the
popuiation and the extraordinary achievernents entailed in the reduction of indinators,
reveal the impartanr ground that has bean covered and the advanced position of the
country at the international level as a result of its develgpment in this sphere. What
i5 novy required is a redefinition of the objectives in order to cansciidate what has
been achinved and to cantinue the developreent toward grealer objectives in the
improvernent af the heatth of the population. For this purpose, ettarts, pricrities and
activities should be reardered to concentrale on the vast scientific, technolagical and
human potential af the health systam with respect 1o the principal stralegic dirgctions
1hal should be properly identificd.

Chief among the progress that has besn achisved is the increass in life
expectancy at birth and the increase in live births in bealth institutions, as well as tho
reduction in infant mortality 1o a rate of 9.4 per 1,000 live births in 1993, the lowest
in Latin America and comparatle €0 that of many developed countries.
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Table 1.18
Life expactancy at birth by sax,
1955-19956
Perind Mien Wormnan Both Sexes
19851260 1 L. 61.8
1907-TH66E 83.3 6¥.a 88,1
TA86R-1970 GeR 7.3 GH B
1971-19750 Hy.3 72,6 0.9
18976 1980 7.1 4.9 ¥2.8
1981 1986 1.4 75.2 Pt
TH8E-1990 73.b Fi 76,2
1991-1905 73.9 Fr.G 5.7

. Estimate for the five year poriod

SoUICH: State Cormmittee of Sratistics, MINSAF,
1986 and 1930 Annual Report.

Tanle 1.189
Selected indicators en the birth rate,
1863-1993
Years Tatal live hirths Birth rate per Live births In heaklth
1.000 inhabitants inatitutions
Member ¥
1563 250244 35,1 164398 63.7
1865 267611 24.3 124177 T35
1970 237018 270 276826 21.5
1875 192941 20.8 130366 oYy
1A80 138900 147 134830 a8.5
1985 THE2067 18.1 178937 98.8
1950 1866608 17.8 186254 558
185 173896 146.3 173455 G995
1882 157348 14.5 1570581 99.9
15593 122232 138 151885 99,85
. Prowvisional
Snurea: Mational Burssu of Statistics, MINSAF
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Table 1.20
Infant mortality by province
1975, 1980, 1885, 1930 ang 1993
iRate per 1,000 live firths)

Province 1875 1980 1985 1a80 1853
Finar del Rio 31.5 207 14.9 8.3 2.2
La Habana 251 T8.0 183 9.8 0.1
Ciudad Habona 24.1 17.2 a0 16.0 .0
Matanzas 230 14,4 14.5 12.0 11.3
viila Clara 18.8 8.4 18.3 7.8 0.6
Cienfuegos 262 18.3 17,0 9.9 7.3
Sancti Spiritus 20.3 19.0 18.6 7.7 832
iego de Avila 261 20.8 - 1.6 10.7
Camaglay 31.2 1.9 ThY 11.4 0.2
Las Tunss 4.5 22.5 1.9 14.2 3.6
Halguir 41,2 19.58 1.8 12.0 7.6
Granmz 26,8 22.4 19.4q 13.8 11.3
Santiago e Cuba 28,9 15.9 1G.4 11.4 9.4
Guantianame 29.8 i 18.9 10,8 1.8
lsla de fa Jueventad b 8.8 a7 10,4 10.8
Total 27.B 18.6 TH.B 10,7 9.4
* Provisional
Bourge; Matignal Bureans of Statistics, MINSAR,
Tabhle 1.21
Salected indicators of mortality
in chitdren under 5, 1969-1993
(Rate per 1,000 live births)
Yaars Wlartality in Mortality in children % children
infants undar 'l undei 5 years surviving to b
year” {TMM " YEBRrS
1989 G467 h3i.H 2
1975 27.5 32.8 ag.7
1980 19.6 24.3 ar.a
18985 18.5 147 98.qQ
19090 10.7 13.2 a38.7
1981 190.7 13.4 ag.7
1952 102 13.1 as .7
1993 2.4 12.2 v .8
- Frovigional
Source: Mational Bureau of Statistics, MINSAP
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To this point cholers cases hava not been reported in Cuha; however, the
country is not exernpt from the risk of introduction af this disease which, it it shoutd
oueur, would create a complex situation barh from the health and gconomic poinl of

viawvy,

in 1982, the Ministry of Public Health drafted the principal lines of action tu
achieve the godls, abjectives and dirccrives to imprave the heaith of the Cuban
population through the year 2000. The general directives are designet 1o girengthen
and enhance the systam as a wholg; the specific directives encourage actions with
a direct effact on the causes of dissass and death that they have been designad 1o
reduce, among which are thosa related to the waler and sanitation sector. Armong the
principat goals 1o oe atfained are the [ollowing:

Table 1.22
Megsures of heaith indicators

Goal 154907 1833" 182385 2000
To reduce intant mortality

irate per 1,000 live kirthsi 10.7 9.4 10.0 2.0
To reduce mortality in children

under 5 years (per 1,000 live 13.2 12.2 12.10 A RL
Lirths} TMML

To reduce preschool martality 7.0 5.9 6.4 5.0
(-4

1o achieve a decling in tha
moratity rate from diarrhesl

diseases in:
- childven under 1 year 0.5 0.3 0.4 0.3
- ghildren under & (] 0.3 0.5 0.4
- B5 - 74 yuary g.5 h.O 5.3
- cholera casss

" Levels that have been achisvad.

Source: OPD and the National Actian Progrant.

1.7 Economic characteristics

in the economic sphere, Cuba is confronting one of the most complex situatiaons
that it has faced in the last 30 years., The transformatians that have taken place in
the political and ecanomic arenas in the countries that were ity normal trading parinars
have had repercussians af any entirely different order on the availlability of resources
for production and consumptian and for the generation of forgign exchange.
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Between 1359 and 1983, the Cuban evonorny was able 1o maintain sustainod
growth: the per capita GOPF grow an average of 2.1% on un annual basis (surpassing
the average for Latin America as a whoic, which was 1.8%}; industrial productian
during this period grew around 4% annually on average, agricuiture grew 2.9%, and
labar productivity 2%. Al of tha following were thus possible: tha development of
the fochnical nfrastructure of the country; the generation of electricity and
transmission networks; the development of roads, railreads, ports, warehouses of all
types, and technical transportation infrastructure; the mechanization of agricuiture,
COnstruction, mining, work in ports and warehouses, the sugar cane harvest and othar
productive activities; the development of thoe marchant and Hishing fleets, aviatian and
the airport network, the mechanical industry and the steel industry; the growth of the
taxtile, electronics, the building materials industries: Lhe increase in geolngical
ifarmation on soils; the extraction of oif and nickel, the genetic bases of the ivestock
industry; the development of citrus production and other areas. All of this RrOQress
is & leglament to the enarmous ettorts that bave been made over more than 3
decades in aslablishing the foundations of a wruly strong and comprehensive econarmy.
Evan mare important have been the efforis to davelop human capital, which are
addressed in other chapters.

The abrupt disappearance of fundamental external, commercial and financial
relationships and the hardening of the policy imposed by the North Arnerican
governmeni caused Lhe practical disappearance of the toundations of the Cuban
economic model.  In addition to the limitations on oblaining fuel, raw materials,
replacemant parts and other supplies, markets and financing mechanisms, have bean
added very adverse climatic conditions, especially a pattern of precipitation and severe
temiperatures, which have had axtremely unfavorable ropernussions on agriculturs in
general. Tho onergatic intensity of gur production is in general high as a result of the
technology to which we have had access and which trade relations with and fuei
supply guarantees by thea former USSR have made possibie. To these limitations can
be added the unfavorable price ratias betwsaen Cuban exports and oil imports.

These adverse Taciors hiave resubted o

- High underutilizaticn of capacities in the textile, manufacturing and maechanics
indugtries, among athers;

- A whole set of investments and programs were ot able ta he fully utilized,
temporarily ar definitively, because they were conceived abn the basis of marke!
characteriztics that were ditterent than current rmarket tactors:;

- Transpartation has been affected considerably, especially of passengers,

causing great difficulties for the population and alse affecting the necessary
wark disciphing;
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- The supply of durable consumer goods has been practically elimunated since
1991 and food and ather consumer gonds have all become subiject to the
raticning systern, which befare anty exisied for a group of basic products;

The scarcity of fuel alsce aiffecis the generation of electricity and does not
parmit the efficient wtilizetion of agriculieral machinery and irrigation,
complicating the cultivation, transportation and preservation of products. In
industry, tha stability of processes has bhean affected, with all of thn
implications that this entaiis;

The lack of financial resaurces and specific supplies has afferted the
maintenance and replacement of the basic means of lhe coundry, dlready
avidant as an impartant proklem ta ke resolved in the mediom taerm.

In comparison with 1239, the last year with rnore or less normal conditions,
and in accardance with the assumptions af the current ecanomic model, production
was roduced considerably, espaecislly praduction for domestic consumption. Impores
declined nearly 70%, exports 50%, the gross investment of capital by something
mare than 60%, and consumption has been reduced approximately 30%. Sogist
consumption has been proritized, and it declined approximately 13%. Another
significant alement of economic policy began in 195% with state miervention into
CONSUrner prices, quarantesing the availabiiity of basic products. Wages have
increased af an average rate of approximately 1% in recent years. The exchangs rate
for the Cuban peso in rglation to ather currencies, which is sat by the State, is
currently being studied in arder 0 adjust it 1o prices on the international markeal and
tn oroer te determine the real cost of our products in fareign exchange. The Cuban
response 10 these tremendodus difficulties has been 1o accept reality and do everything
possible 1o preserve the basic victories of the revolution and bring a new dynamism
to the economy on ifs own foundations.

aAmong the measures taken to contront the crisis are the follgwing:
- To facilitate the implernentation ef economic adjustment with equity, which has
guaranteed the income and [cbs of the workers in the first phase, and a

distribidion of available cansumer goods in the most egalitarian way possible;

- To maintain as far as possible the achievemernts in education, public health and
ather social programs;

To facilitate the generation of financial resourcas thraugh the creation of

semipublic enterpriges with foreign capital and ai! kinds of modalitics, in variqus
sactors of the aconomy;
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- To accord priority status to'economic pragrams that are capahle af ganerating
news sources of foreiga exchange or repiacing imports: taurism, biotechnofogrzal
praduction and food production;

- To continue with traditional exports such as sugar, nigkel, (ishing, tobacco,
citrus fruits and athers;

- To implemant strict planning for fuels, the application of conservation meastres
and the implemeantation of a program to develop natiornal sources, with the
participation of foreign companies in Lhe exploration and application of new
techniques (o extract qil;

To expand the poputation’s potential for independent wark, such as service
alternativas and employment alternatives:

To transform state agricultural, sugar cane and non-sugar cane companias into
production cooperatives {UBPC), transferring the land in use. Nearly 2,600
cooperatives of this type have been formed in less than a year which, together
with some 1,200 agricultural and livestock production cooperatives that
previously had been established, should facilitate the organization of the most
effentive production under the existing canditions of scarce supply, In todal,
with Lhe three modalities of cooperatives, including the credit and service
cooperativas, the country currontly has some 8,000 cooperatives and some 4
million hectares that comprise nearly 70% af the agriculturai area of the
country.

In the aconomic realm. the measures that have been applied hove made it
possible to rearient developrent toward lower capital and energy intensiva activities
in sectors such as tourism that arc basad on 2 high grawth potential in their markets
and natural resources or on high-technciopy preduction in the biomedical area, where
the scignlific infrastructure that has been created and the already well developed
health system provide comparative advantages. In addition, inthe sphere of economic
planning thore has hean a meodification of work methods, with the progressive
adoption of systems for aliocating resourges in mare decentralized ways, with greater
commercial agtonamy and more indirect planning imethods.

Mareover, although the palicy to guarantes amployment and ingome 10 workers
has been an important cohesive factor in confronting the necessary ecanamic
adjustment, thie policy cannet be maintained indsfinitely becsuse its financing has
been carriad out throtegh monetary issuance that already surpasses Lolarable Bimits.
In gddition, the excess personnel levels distort costs, impeds the rational organization
of production and generate budget subsidies. Annual State expenditures have reached
more than 14,000 million pesaos in the 1980s. Given the stagnation of productive
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activity because af a lack of raw materials and supplies. there has bean a consrdarahle
reduction in revenues, entailing a tripling of the budgetary defizit. The anticipated
deficit for 1994 is 3,245, 5 milion pesos (Legal Decree No. 148 concerning the 19594
Stale Budget).

The foregoing means that the measures that have been implemented to date
have to ba supplemantad and intensified. Among othar measures, a decision has bean
miade to procesd with a progressive cleanup of intornal finances. To this end a sarias
of measures has been announced, inciuding a rise in the prices of cigarettes, tobacco,
dloohalic bevarages, gasoline, electricity, air, rad and inter-city bus transportation; the
establishment of fees for waler supply and scwoerage system service; shifting the st
of workers” dining roams; and other measwres.  Degisions werge atsae made o
confiscate the property of thase who obtaingd i illegally from the State; reduce the
budart deficit; praograssively rastructure praductive capacities and employrment; and
affect the ingtitutivnal reorganization of the central management entities of the State.
Together with zll of the above, work is proceeding on the implemeantation of naw
planning cencepts and modeis for managing the economy which, while maintaining
the egsence of the socialist economic moedel, will make it possible to adjust the
approaches that have been used 1o accord with the cbhjective changes that are taking
place in the country.

With respect to the activities in which the State has been associated with
foreign campaniegs, there has been a vary significant ravival ot tourism, and also a very
promising rengwal of il exploration and extraction. The oxports aof citrus fruits and
biopharmaceutical products is grawing, and there are good prospeacis for the expart
of steel, cement and nickel, amang others.

This is the context for the daveiopment of the policies and activns addressing
the water and sanitation sector that are fully describad in other sections of this
dacument.
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Cuba in the Carnitbbean
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Cuba: political-administrative division

Map 1.2
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2. MANAGEMENT AND PERFORMANCE CHARACTERISTICS

2.1 Ewvolution af the sector

The coverage of water and sanitation servicas showed sustained growth from
the beginning ot the 7960s: between 1960 and 1370, water sarvice was increased
by more than ona million paople. During that period and until 1975, 8 program to
improve watar potability was carried out, and in 1980, househald water service
reached 4.9 million people, double the population served in 1260.

During the decade from 1980 to 1920 thare was an increase aof 1.6 million
reople bansfiting from water supply systems and sn incresse of 1.2 million peoplo
provided sewerage sarvices., Quring this dacade there was &;

- Coubling of nousehold watar service in the rural sector, which grewe from
250,000 1o 850,008 paople sarved;

Increasze in the number of towns provided drinking watler, which grew from 128
to 343 towns, mainly in rural sattlements;

- Bealization of important axpansions in the water and sanitation systems in all
the provincial capital sitias;

- Increase in the number of settlements with sewerage services, which grew fram
106 vo 374 snttlements.,

During the three-year period from 1880 to 1983, household water service
decraased fram 83.0% to 81.1%, and sanitation sarvice changed slightly from 29.1%
to 40.4%. There are significant scciors of the population that depend on ather I .
gppropriate farms of servige that area mairdy present in rural areas: the manuai .
vehicuiar transpart of water and the use ot latrines,
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Table 2.1
Evoluticgn af the sector
ifigures in thiousands}

Year Popufation Fopulation with service %
Total Urhan Hural Brinking water Sanitation

% oh Urban Rural Urbarn Aural

15960 8.71 3.45 bEB 278 41.3 £5.0° £49.0

1950 8.57 518 a0.2 338 355 FANL ar.o

1980 .71 6.7 890 34t 31.0 PN B0 g8E6.9 2.2

19910 10,60 F.8Z f3m 278 26.2 Bs.6 YF.B Y& 682

1993 T 83 .27 ThT 2L 243 04,2 #3.0 05,6 id.2

: Only includes housshold cannections.

Mote: The information on the rural seetor was incorporated into the Statistical Syatem in 1880,

Sources: Fopulation - Institute of Demaographics and the Census, Sate Committes on Statistics.
Coverage - National institute ot wWater Hesources. Natonal Aclion Program.

2.2 Aspects of health that are related to the sector

Sanitation harriers against communicalle diseases, such as acute diarrhes,
typhaid fever and others, were achieved rather effectively in the 1280s thraegh the
provision of adequate drinking waier and sanitation services. At the end ol this
decades thase services began to suffer g progressive deterioration in their oparation as
a result of the sconomic situation in the country. There was a drop in the water
potability, interruptions in the operations of treatment instailations and faitures in the
maintenance of sewesrage and saptic tTanks. As a result, there have been changes in
maorbidity and moertality from communicable diseases over the last four years, with
rising trends both in the number of cases and in their rates.

The number of medical consultations faor AQD is high throughout the country,
mainly i adults. On an annual basis, these disgases consume iMpPartant rgsources
that must be devoled Lo their care, and also atfect the praductive levels of the
population.
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Table 2.4
Incidence of water bome disaasss
1989-1993
Disease Mo, of cases

138 19490 1997 1992 199.3°
Tyohout fever 48 T 100 b3 2he
Bagzillary dysantery 288 2058 450 175
Amebic dysentery 356 475 824 1860
Ersonteries {subtotall £id i g84 1388 1839
Viral hepatitis A 2570 EE34 19563 21180 14160
ADDE EBB31R TO82633 1175872 1095275 1115618

* Frowvisiogal
h ARD: Acute diarrheal disease [medical consultatianst

Source; Mational Buicauw of Statistics, MINSAP.

Table 2.3
Moerbidities from water borne disgases
1890-1283
{figures per 100,000 inhahitantsi

Disease 1990 1881 1992 1803
Typhoid fever .5 R {1L.5 2.0
RBacillary dysentury 3.0 2.0 1.0 1.6
Amebic dysentery an 4.0 9.0 1h.2
Rysanteries isub-total) 6.0 &8.0 14.0 16.8
Hepalitis A 50,0 1900 1900 110.0
AL 100.2 1153 Q1.2 192.3

2 Provisional

" {ases seen in consultations

" Ratas par 100,000 inhabitants

Source: Wational Burgau of Statistics. MINSAP
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2.3 Coverage and access to water and sanitation services

2 3.1 Access o wWater service

The foliowing chart indicales the coverage levels for the avvess of the
popufation ta drinking water by type of service as of Decemier 1985

Table 2.4
Drinking watar supply, 1993
ftigures in millicns of inhiabitants]

SeCLor Tatal puopulatian Papulation with coversge of drinkioyg water? Withouk
drinking

inhabitants %h Approprinte service Dialioiunt Tatal —
Burvice with YBIViCE

nome publlc &AEY oiel wErviLa
oonFfnGt, ARTVIGE ALCOLE
Urban L 787 [T 10,14 a6 G2 0.0 HLO b.d
Rural R G3 24,3 2402 238 x2.7 Ta.0 1.0 430 17.0
Talal 1082 TR G0 1453 LN 5495 a8 21.b B.O
Sourcy: Mationa! Instiiute of Water Resourcas

{1 the population supglied, 25.1% receive deficient service caused by the
condition of the installations, and 8.5% do not have adequate access to drinking
wiater.

2.3.2 Aerass to sanfitation service

Sowerage service caverage extends to 39% of the population. Somea 37% of
the population does not have sanitation services of their scrvicns are inadeguate.

Tahie 2.5
Sanitation sarvices, 1993
(figures in milliens of inhabitants)

Sentar Toral populaden % of population wrih sanitation service Fopulati
ol
inhiabitants " Appropiare serdce Inadsquata Tatal withodrt
s uticns with sEryicE
Bewerage Tanks and  Totat RFViCE e
latlrines
Lirban .27 - 1 3.8 BE.8 B0 552 a4
Rural 2GR e I R 458.0 52.0 20,0 TZ0 AED
1 akel 10,32 Lo Y 39 ah.2 74.2 2TE Ay 9.4
Source; Naticrial Instiute of YWater Resources
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2.4  Avagilability of water

The water resources that are avaitable in tho cauntry amount to 13.28 cubic
heciometars per year, 66% of which are of surface origin and the remainder
groundwveater. In 1923, 5,328 Hm® [40%) of the available poteniial was used: 1,345
Mm® of wwaler was used 1o supply the populatian, representing 10.1% and 25.2%,
respactively, of the available and utilized watar resources.

Table 2.6
Availability and use of water resources, 1993

Avdlablo water resources Velumes of water utiized IHm{year!
Total Surfoc Graumd Fustal IrAgatlan Fopulation Incuatry Gthier
Hm* ! year ') [t
& Ha ¥ " W % W %
PARROA G 24 53279 3aE0.2 5% 13449 kb 4T00 A T4ae 3
Source: HWatianal Institute of Watar Besaurces,
Table 2.7

Availability and use by consumer and type of source, 1993

Whninr rm ol vy Suriarmn walns
L0 1, =
Boailatna Ly A vailahh: WElliznl
Inrigy Fop. Il Qiher Tornd hrig. Pop.  Indis. Hhwr Trtml
et AbTh D Pa7.C 9934 1ER4 A 13317 ETRR R SAPIG owt 4 wuid 1183 30947
u - oo 16,5 2.0 5.7 0.8 W38 16o.6 2. EWY 2. 1.3 3.7
Source: Burcau of wWater Ltilization. Marional Inetitwie of VWater Resources.

2.5 Quality of service and quality of product.
2.5.1 Comtinuity

The mean fimes of water service, which had been raised in the decade from
1980 to 1980 from 12.3 tu 15.1 hours per day, show a conttnuous decline, This is
dua to twa causes: interrugtions in pumping (90.2% of the supply is provided by
pumping and the rest by gravity] as a result of the geterioration of equipment and
energy tailures: the ather causal factor is the increase in water iosses resulting from
the reduction in network mainienance.
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2.5.2 Water treatmeiii

Soma 92% of the volume of water proviged by the vwater supply systems 5
from groundwater and only reguires disinfection.
chlorine gas and hypochlorite installations. Mosi of the surface water captured ior
supply is treated in 49 drinking waler treatment plants, where i i5 subjected to
complete treatrnent: floccutation, sedimantation, filtralion and final disinfecrian.

The quality aof the walier supplied has serlously declined in recent years, mainly
as o result of the reduction in chiering and alurminum sulfate sugplies.

Table 2.5

MNational lavel, 1888-1983
(figures in millions of cubic meters]

Relationship between water provided and treated water.

Diginfection is effecied in 230

¥ear Water suppliad Treated water % Chlorinatlon Condinuity (%)
19488 1242.6 az2.4 ]
1889 1294.5 88.5 RO.B
19960 1264.0 Eh.4 827
1991 T34 Y =22.6 764
1682 13500 PR 71.4
15073 T376.2 Ga.5 §1.0
Source: Matianal Insgtitute of Waler Resources,
Tahia 2.9
Supply af chlorine gas and aluminum sulfate
for waier rreatment, 1988-1993
fAnnual supply in MT)
Product 15688 1989 1290 1991 1992 1993
Chioring gas 3504 28RK3 1914 2245 2224 1688
Aluminum sulfate 4834 3742 3983 2P0 1632 730
Snurce: Mational Institute of Water Resources.,

In 1893, only 62.5% of the wrial volume of water supplied was treated, and
the continuity of chlorination instaliation aperations was 581%. These figures reflact
a serious drop in the delivery of water of potable quality, vaused by growing
inadeguacias in the supply of chemical products and the deterioration of instaliatians.
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2.h 3 Treated wastowator

The wastewater collected by the 384 existing sewerage systems 15 purificd in
five plants angd 564 siabilization ponds. 10 14933, of 502.4 million cubic meters
colfected in sewerage systems, 108.5 million cubic meters {21.6%) received
treatment; the rest was channeled o the sea or into surface watarcourses, The
principal problem with the operation of the purification instaliations is linked tu the
reaquipping of the freatment plants, an the one band, and the restoration of
monitaring of the operaticn and maintenance oi these installstions and the five
hurdred constracted lagoens on the ather. Tabie 2,10 indicataes the evalution of the
parcentages of wastewater wweated in recant years,

Tahble 2.10
Discharged and treated wastewater
Trends at the natianal level for the years 1988, 1992, 1983

Yagar Discharged water Treatad watar
M1 yaar %o M*iygar %%
198H 4859786 1060 BE005.0 201
19482 ABFGIT .S 100 11458 .1 3.8
1983 5024581 .4 160 138624.¢ £1.68
Source: Mational Insiitute of Watar Resourcaes.

2.6 Data on administrative and financial managemant

- NG macromeasurcment and micromeasurement paiicias have been defined at
the national level; only & few cities have minimum covarages of users with
measurgment regords;

- Datailed studies on water that is not accounted far have not been carried out;
in the existing distribation systems it is estmated that this percentage ranges
betweeaen 30% ana 440%:;

- There is no well structurad jurisdictienal paticy; beginning with the manth of
October of this year, a process of jurisdiclional gollgctions will be initiated at
the national level;

The current expenses of the water supply and sgwerage systems, including the
cost of tank truck and septic tank cleaning services, weatre some $73.6 million

in 1893:;
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im 1994, revenues al a level of $40,3 mition should be produced wilh the
incarparation of the tixed rate in the last guarler of the year. Beginning next
year, these revenues will reach $130 million, which means that, affer expenses
and depreciation, profit margins ot betwean 30 and 40 millien annually will be
ahla to he genarated;

The current number ot workers ermploved in the management, operation and
maintanance of thae water supply and sowerage systems is 17,200 paople; of
thesa, 4b6 have university degrees,

The ratio between the number of workers in the secior and the number of users
with drinking water and sewerage service in the years 1338 and 1383 is
reflected in the following tatle:

Table 2.11
Water and sanitation services: user/ eamplaoyéae ratio

Year Poputation wilh drinking Populstion with Taral Ma. UsersS
weler serine SOWBrAGD EOrViGe uAEra" Employed rMplcyERE
Population Mo, users Fopulatoen Mo, users (= 1,000}
ix 1.0001 [x 7.0000 ix 1,00 (i 1.000}
HRE-1- Hpal, 2 1988.7 Ry R G333 21200 &4 144
1993 FBED, 3 ALY R RE AL b S Ia1- A 24473 1 L 133
" Croes not include the wsers of public services, nor the users of tank cleaniong servicas,
Sgurce: MNational Institute of Water Hesources,
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d. INSTITUTIONAL ANALYSIS

3.1 Structure and institutional refationships
3.1.1 Agencies of the sector

The country has an institutional structure that enables it to implemant the
aclivities necdad to operate the drinking water and sanitation sectos, and to generate
the dynamics necessary for its growth and development. The complex system of
relationships thatl has been established is the resuit of the improvemnent af the Cuban
State that began in 1876, aithough there wern impartant developrments in this sector
in previous years.

The State assumes full responsibility far the sector, as well as for all matters
related to the praservetion of heaalth and the protection of tha enviranment, elemenls
that are closely related to the sector. The agencies responsibie far managing the
sector are the National Instilute of Water Resaurces and the Ministry of Puldic Health.

Nationaf lnstitute of Water Resources. The 1989 Legal Decree 114 establishes
the functions of the Netional Institute of Water Hesources, including in them the
leadership of the water and sanitation sector, which amounts to standardizing and
cantrolling the sector's activities.  In this regard, the institution acts through the
National Water and Sewerage Systems Bureau, which is @ specialized agency
dedicated 1o the oversight of the water and sanitation soectar.

The principal functions assignad to this Burgau ara:

- Te propuse development policy for water supply and sewerage system
activities, coordinating and controlling the exscution of approves plans;

. Tu vontrol the placement and development of water supply and sewerage

systems in order to provide for appropriate decision-making, as well as o
generate information and evatuations for consideration and decision at the
Guwernment level:

To systematically artand to the materials reguired for the sectar to functian,
balancing imported resaurces with domastically produced resourcas that are
centralty allocated for this purpose;

Tu provide technical advisory services ta fulfill the standards astablished for the
activity and coordinate all imatiers concerning the development policy of the
sentor.
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The water supply and sewerage syslem bureaus at the provinciat and municipal
ievels are subordinated administratively 1o the administrative caouncils of provineal and
municipal governments and, in the methodological area, to the national agencies.

Mirtistry of Public Meafth. This Ministry is legally responsible for setting the
requirernents for the physical, chemical and hacreriolagicat quality of drindkong water,
as well for the control and meonitering of compliance with thase requiraments and for
tha quality of Hquid wastes. The Mygiene, Epidemiclogy and Microbinlogy Area of the
Ministry dirccts the country’s health policy through two national administrative
ggencies, the Mational Bursau of Epidemmialogy, National Environraantal Health Bureau,
and the Health Trends and Analysis Unit.  The Hygieneg, Epidemiology and
Microhialoegy Area waorks directly with sanitation activities and has four research
institutas,

Tha principal functions of the Mygienc, Epidemiology and Microbioloagy Area are:

To parform state sanitary inspections (5S51s) at the varicug levels of the
subsystern.  The ohjertive of the inspection is ta enforce and contral
compliance with sanitary provisions and provisions aimed at fighting epidemics
that are designed to prevent and eliminale environimental poliution, clean up
work and educational canditions of the population, and control the organization
and application of sanitary standards that are intendad to pravent and reduce
disease and othar health prablams;

Ta tmpart education in mid-level lechnical schouls and mndical schools, train
speciatists and master’s students in environmental and occupational health;

To undertake stadies and research reiated to snvironmental snd sanitation
cloanup;

To coordinate with the staff members responsible for the protection of the
environment at the various levels, cleanup, the water supply, the dispnsal of
fguid waste, the collection of solid waste, street cleaning, phvsical planning,
Taurism and ather activities.

There are 14 pravincial hygiene and spidemiology centers in the country, a
spectal municipal center on Isla de la Juventud and 168 municipal centers ar units
with coverage of health and entomology iaboraturies for the antire national territory.
The Family Physician Pian that was created at the end of the 19805 consists of
establishing properly equipped physician’s offices in specific arzas of city
neighborhaods, rural commuitities and dispersed poputation areaz. These offices
constitute  the basic cells tor the conwol of hygienic, epidemiological and
environmentz! conditions.
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Figure b
General organizational chart for the operation of the water and sanitation secior
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3.1.2 Extresectors! agencies

The extrasectoral agencies that affect the real operational dynamics of the
sactar ai the various jurisdictional levels contribute the necessary elements retated to
aconomic, social and anvirgnmental matters through economic planning, physical
planning, financial mechanisms, materials production activities, constructive elamants
and equipment, project activity and applied research projects, construction activity,
the supply of technical materiai, slandardization and quality control, environmentai
management, scientific research, professional and technical training and the
prevention of natural disasters. The interrelationships that have developed amang the
above elements and the secinral agencies are regulated by procedures that are
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uificially established through a variety of iegal provisions that specity the powers and
furctions of cach institution.  These intorrelationships are developed not onty at the
national level, bui they reccive concrele expression at the jurisdictional levels
iprovinces and municipalities!.

al

4)

a8

Fconamic planning. The Ministry of Econamy and Planning provides leadarship
in cconomic planning, which is based on a mode! of centralized relatinnships
concerning material and financial batances, This Ministry is responsible for
directing and applying Stale and Government paolicy to the planning function,
and amony its principal roles and powers is to propose fundamental directives
for the development of the national economy, evaluate ang approve
investments and prepare their malerial balances. I addition, the Ministry
callabarates with the agencies in the development of the propoesed State
budgel. Due to the current sconamic situation, financial planning and the
balance of resources have undergone a certain decentralization for specific
prinritized activities such as tourism, bistechnology, eto.

This Ministry evaluatas and approves the proposed invesiments in the sector
that are generated by the jurisdictional governmants and endorsed by the
Matlional Institute of Water Rescurcas. The proposals are generated pursuant
1o Decree N°G, Regulation of the lavastmenl Process, which regulates the
relationships betyween the entities that participate in tha process. in order to
suppart these relationships, there are regutated relationships between the
Natianal Bank of Cuba, the Ministry of Finance and Valuation and the Mirastry
ot Econurny and Planning.

Physical pianing. Physical planning, an activity undertaken by the Institute of
Physical Planning and its naticnhai netwaork, makes it possible to establish spatial
frammeworks and temparary heorizons for the proposal of solutions te drinking
water supply and sanitation praoblems thraogh some of its basic instruiments,
master plans for human and municipal settlements and the process of [ocsing
investments al the micro tevel. The masiar plans, conceived as basic
ingredients ot the jurisdictional managemont process, are supported on four
tundamental axes: the long-term prognosis, ongoing planning, the
comprehensive nature of the solutions, and institutional and  citizen
participation,

ttis in this context that the interests of the sector are included and the outhnes
of the new nelworks and the location ¢f installations are conditioned., In
addition, priorities are astablished in order 1o respond to the new invastments
and to enhanca the current sysfems. The process of locating investments at
the micra leval is impilermmented by consulting with all institutions that are related
ta the invesiment in guestion, This process allaws the various alements of the
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sactor to express thoir appraval or call attention to the ways in which their
nterests may be affected and, if it is their awn investrment, 1o be paverned by
the regulations that are established for this purpose.

financiaf mechanisms.  The financial machanisms are implementad hy the
Ministry of Finance and Prices the regulatary agency for this activity. Through
this agency, the guiding figures are established in a centratized manners in order
to salisfy the current financial nesds that are anticipated for a group of
activities, including sector activities. The acrivities are disaggregated by the
administrative councils of the territories inte various specific activities. | the
praparation of these figures, local agencies intervene by contributing the
necessary eiements. [n addition, 8 monitoring table has been established that
migkes it possible to maintain control of the destinatian of financial resources
that have been allocated and to develop new needs. Moreaver, in the
development of methodulugies reiated to financial aspects, rates, etc.,
represcntatives of this Minislry and the Natianal Institute of Water Resourges
participated in a coordinaied manner,

The production of meterials, construciion eiermants and equipment. The activily
of praducing materials, construction alements and equipment is basically carried
aurt vy the Construction Matarials Industry Ministyy, the Basic industry Ministry
(production of chemical products! and the Sidero Mechanical industry Ministry.
The objective of the currant pattern of relationships is (1o produce the necessary
physicai eélements required by the sactar and to this end the necessary equilibria
are mairitained between these institutions and the Winistry of Planning and
Economy. In addition, for the produclion of elements that contain scarce
components, the investment agency of the sactar allocates its own resources
ar the resources of angther institution that is a direct beneticiary of the
mvestment, in order 1o obtain the necessary assurances to produce those
alamants. AL presarit, the production of matertals is canstrainad by the fack of
imparted ravy materials, which are inaccessible because of a lack of financing.
Annex B.1 details the buiiding materials industries that are related o the seclor
and their annual production capatities.

Profect achivity and appiiod research. in all stages of this activity, various state
agencies and vompanies play a relg, amaong which are included ths
comprahensive project campanies of the Ministry af Caonstruction, the
cormpanigs attacheaed 1o the National Instituie of Water Resources and the
companies and entities tinked to provincisl government bodies. Usually, project
activity and applied research are regulaled in accordance with the provisions of
the Regulatian concerning tha Investment Process and should contribule
studies, plans, reparts and other tcchnical and financial documents, in order 1o
ensure the sfficiency and timely implementation of the invastment and s
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placermeant into aperation.  In the development of the projecrs and appliad
research, there are mechanisms to obtain the nacessary information from the
varigus entities that have it, aither fram those concernad with tha managennant
ot the jurisdiction, or from agencies concernad with the supply of materiais,
equipment and other items.  Project activity and applied research have the
reguired requlatary Irameweork, which has been developed with the participation
of the variaus institutions on the basis of national experience and necassary
information from the intornational realm.

Construction Activity. The construction projects refated 1o the Sector are
carried cut through the Ministry of Construction, which has 31 brigades for the
construction of ywater suppiy systermns, sawerage systerns, treatment plants and
drinking water plants. in addition, there are cantractor cempanias in the
jurisdictions thar are subordinated ta local grovernments.  The Hegulation
concerning the nvestment Process clearly defines the Ministry's roles and
POWEIS CONCeMMIing constructian activity, from the first moment of conception
of the praojects up through their completion; this Regofation ensures the
necegsary interrelalivnships between the builder and the investor, the project
developer and the supplier,

Supply of technical meterial, The supply of technical material for water supply
and sewerage systems is carried out through the National Institute of Water
resources, the regulatary agency, and through other agencies of the national
etunomy. The Institute prepares plans for importing eouipmeant, spare parts
and specialized parts for these sysiems and in turn controls  their
implementation. One of the agency’s entities is the Compafia Cubatidraulica,
a trading company whose fundamental function is to impart and distribute
specialized resources far this hydraulic activity. In addition, other impaorting and
distributton companies participate in the supply of matarials to the sector.

Standardization and guaiity controf. The National Office of Standards, which
is under the Ministry of Planning and Economy, assgists the various agenciss in
the development aof their standardization plans, including the preparation of
documents and measures for impiernenting their contents, fraining ana the
necessary research. Annex B.2 provides a detailed account of state standards
and the hranches in the country with respact ta the various arsas and activilies
of secior.

Environmental management and scientific research. Overall leadership in the
areas of environmeantal policy and scientific research is the responsibility of the
Ministry of Science, Technology and Environment. Environmenta! management,
understood as State and social action in general that pramates the sustainahle
use of naturai respurces and the protection of the environment, is includad in
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arvintegral way in the activity of the sectar. Such environmental IEanagemans
mchudes planned activities for the conservation or transfarmation of resourLes;
systematic strugole against the causes and conditions that contaminate or
damage these resources; the application ot pertinent preventive moasures: and
rehabilitation when necegssary. Environmental protection mesasures must ha
ncluded in every invesrment project that is implementod, as well as in all tand
management activities. inaddition, fully valid requirements are nstablished for
the agencios of the sector 1o incorporate scientific advances and technigues in
the solution of problems related to this sphere, and to establish adequate
monitering systems in order to ansure compliance with pertinent standards and
medsures,

Given the transectoral character af environmental management, the latter is
designad in a systemic way by integrating various subsystems into those
pertaining to specific areas of grolection. in this particuiar case, the Terrestrigl
Waters Protection Subsystam, a responsibility of the National Institute of Wates
Resources, is particularly important, encompassing both the protection and
raticnat use of surface and ground waters, and the application of protective
measures (0 their watersheds. There is also the Hurnan Sattlernents Protection
Subsystem, the responsibility of the Ministry of Public Health, which
grcompasses the protection and claanup of thae rural and urban environment.

Scientific research is organized into scientific and techrical programs in & broad
network that encompasses practically all of the agencies of the country,
through Science and Technical Units and other modalities that bring together
resgarchers and resourcas to work on topics of intergst tor the development of
the national ecanomy, In Cuba there are 7 basic research canters that are
linked to the sector, whase activitias are datailed in Annex B.3.

Praofessional and technical vaining. There are ¢lose relationships between the
Ministry of Higher Education, the Ministry o1 Fducation and thie Ministry of
Public Health, which are respansible for the education of professionsis and
technicians. The objectives of the relationships are the projection and analysis
of arinual training plans for spacialized intermediate and higher education; the
preparation of professicnal profliies and curricuia for specialized intermediate and
higher aducation; the placement of graduatles from upper and mid & !
technical schools, an activity that is {ed by the Ministry of Economy :
Flanning and the Ministry of Labor and Social Security; and graduare-le
education and techinical trainino,

Frevention of natural disasters. The Cwil Defense is a2 systeam of resources

which, under the leadership of the Armed Forcas Ministry, involves all of the
agencies of central state management, local governments and other institutions
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ant nongavormrmaoenial organizations that arn dedicated 1o preventing the
polential eliecls of nalurzgl disasters or extreme silustions by gcting in an
organired manner whan such emeargencies accur. These structuras, through
their various Invets, develop ganeral amnd specific plans that are controlled and
iested in theoretical and practicsl wavys according to an established schedule.

The Civil Defense chiefs of the various agenries are the presidents of the
defense councils, and are in charge of implementing the disaster relicf plans o
respond 1o any situations that may arise. For exampie, there is g hurricane and
gxcassive rain plan that guides the health protection af the evacuated
population with raspecl Lo drinking vater and the disposal of hguid and solid
wiaste, In addition, woaork is progeeding on a plan 1o restore damaged sector
installations that are lozared in vulnerabla areas.

3.2 PFlanning and information
3.2.1 Planning

Sectoral planning is perfermed an the basis of municipal and provingcial demands
that are cxpressed through their administrative councils in coordination with 1he
provingial water supply and sewerage system bureaus, Once endorsed by the
jurisdictional and national agencies, these proposed plans {investmants and current
expenditures) are presented to the Ministry of Econcmy and Planning for s analysis
and incorporation into the Economic Plan. Once this plan is approved by the Malional
Assembly, tha budget is channeled through the Ministry of Finance and Prices through
the provincial and municipal administrative councils, whicl are responsible for their
execution through their agencies, in this case the provingial and municipal water
supply and sewerage sysiem bureaus.

3.2.2 Information

The current infarmation system dees not fulfill alf the requirements of the
various external users and of users within tha sector itself. There is & systematic
inforrmation system that generates data fram thr provincial water supply and sewerage
sysatem burgaus that cellects the principal management indicators on an annual basis.
This system is inadequate, because of both the number of indicators and their
frequency. With respect ta the infarmation issued o the sector by the agencies of tho
Ministry of Pubtlic Heazlih through established systems, thete have been some
ingdequaciaes that are currently being improved on. In general there are limitations
with regard to comiputer procassing capability.
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3.3 Human resources
3.3.1 Human resources who particivate in the sector

The work force employved by the provincial waler supply and sewearagse sysien
hureaus, assisted by the administrative councils, which perfarm IManagemant,
aperarions and system maintenance activities, reached a level of 17,200 workers at
the end of 1993, This figure exceeds the number of employees in 1985 by 33%. The
tallowing table provides the staffing structure with respect ta the number and
percentages of professianals, technicians, administrative staft and workers.

Table 3.1
Fersonnel waorking in the management, operation and maintenance of the water
supply and sanitation systems by occupational catagory

Pravinces Taisd Ciractore Acimin. Prot. Tuh, Labor Syis,
“inar dal Rin 1E84 i bz ] a0 1147 zh
l.a Habang 13789 an 49 (] 33 1124 Y
Ciudad e i Habana RAST M L3 281 an7 3067 BH7
Matenzas TR 25 A5 az £ Hae ar
Villa {larg f4F ' ar xe dE L Ead; a8
Ciunluegos L7 =] 25 27 14 az 457 B0
Bancti Splstus 42z 15 18 1h =5 FALE ah
Clazn ar Awla 2B2 13 HA 11 15 203 10
CAamagloy 77 26 45 H 41 LAk L3
Lz Tunas ey 13 13 I ? 147 11
Holguin BIC 40 a3 7 40 B2l i
Granma 151% 41 15 nn A8 1224 a2
Sonlivgo de Cuba 1763 av k) a4 Pt 1264 148
SGuantanzmo BilG 20 41 22 158 G4k S¥-
'zla de la Juvantuc 217 2 & 2 2000 &
Narions! Totar 7L G iMGA LA Ry 12U 7837
Sirusiore (9] Moo o g ) 4 A H
Source: Statistical Bulletin, INRH 1993,

In addition, in the health sector 17,800 workers are employed in the Hygiene
and Epidemiology Network, of which 31.5% are professional and technical. Of these
employees, 10,100 work in ongoing vactor cantral activities.
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receiving apprapriale training courses for 18 months, these workers become hygiens
and epidemialagy technicians.  In the engineering field, the Instituto Suporior
Palytécnico Jusé Antonio Echeverria (ISPJAE) in Havana this year begdan Lo offer a
graduate program in Sanitary Engineering in the School of Chemical Engineering, and
a graduate program in Hydraulic Engineering in the Schoo! of Civil Enginesring, which
will tako two vears,

Each year through tho Rinistry of Foreign Investment and Economic
Collahoration specialization programs {at the mastars level] are offered in Sanitary
Engineering, Water Managament and Cuality and other programs of interest in which
na mare than 10 engineers from the sector participate, given that thay are offered by
Dutch institutes of igher learning. Frofessicnal impravemeant programs are organized
in the provinces with the mast specialized personne! with a view to disserninaling Lhe
new technologies. The INRH organizes between 2 and 3 courses af this type per year.
Marny professionals participate every year in these forms of graduate-level education,
although these programs are insuffictent for the sector and especially for professionais
wha work directly inoperations and maintenance and in sanitary engineening aclivilies.

With regard to the preparation of technicians and guatified warknors, there are
18 training schaols in the Ministry of Construction that affer short training courses far
masons, carpenters, plumbers, mechanics and crane operatars in all of the provinces,
with the exception of Pinar del Rlo, Havana and Matanzas., These schoals are fed by
those who have been demobilized from military service or whose work is connected
weith them. The provincial and municipal administrations erganize training courses that
they can conduct themselves with their awn resources on their job sites.
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Table 3.4
Number of higher education centers
affering speciafizations in the sector

Fravinces Total Viinistry of Ministry of
Higher Education Public Heaith

Finar cei filo 2 1

Lz Habama ] -

Ciudad de la |iabana 3 z 1

Matanzas 2 |

Villa Clara 3 2 1

Cirnfusyns p 1

Sanctr Spiritus 2 1

Ciego de Avila b L

Cormaginey 2 T

Las Tunas 2 1

[ lelguin 3 2 T

£ranrma 2 1

Santiage de Cuba 3 2 1

Guantdnano 3 p) 1

Isla de is Juverniud 1

Tiefa! 34 8 i2
Sourca: Ministry of Higher Educalion and hlinstry of Public Healh.
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Table 3.5
Mumber of technical and profassional teaching centars
where specialties related o the sector are studied

Provinces Total Minietry of Wlinistry of
Education Public Heaith
Pinar de! Ric (2] 4
La Habana 7 4 3
Ciudad de la Habana Ao 18 12
Matanzag g b 4
Villa Clara 7 b 2
Cienfuegos 7 & *
Sanrti Spiritus 4 | 3
Ciegn de Avila 7 5 s
Camagiey 12 2 4
Las Tunas & 3 2
Holguin Ty 13 7
Granma 7 & 2
Santiago de Cubs 13 10 3
Guantdnameo g 3 2z
lsla de la Juventud 1 1
FToraf Fa8 a7 a2
Source: Ministry of Education aed Ministry of Public Health

3.3.3 Genera! considerations

Frofessions! fraining. o all of the higher education centers in the country,
graduate courses are grganized in various subjects, but they da not cover all at the
elements that are specifically ot interest to the secior. Al present, graduate-lovel
academic training is required in order ta fulfill the reguiraments for a sanitary engineer
wha s not rained in the country. It is necessary ia work an this issue &t the national
fevel and to seek methods of international coopergtion. |n order to generate such
cooparation the PAHO centers of excellence shauwld be considered, which offer
specializatian courses to personnal who work in sanitary engineering. Thase centars
include the Pan American Center for Sanitary Engineearing of Lima, Peru {CEPIS], the
Center for Human Ecolegy and Mealth (ECQY, and other speciatization centers such as
the Mexican Institute of Environmental Technology (HMTAY and the Center for
Environmental Sanitation Technology (CETESB! in Sao Pauln Hrazil. In addition 1o
other informarion resources, the Pan American MNebwork for Information and
Documentalion in Sanitary Enginaering and the Enviranmental Sciences are used.
However, thars are currently significant financial limitations that are ongaing barriers
to the timely arrival of information to interesied personnel, limiting salf study, which
constitites aone of the most important forms of professicnal improvement.
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Cf the elements that have been analyzed, the planning af a comprehensive and
comptete professional improvement and training program thal corresponds with the
introduction of newinsiallation operations and maintenanae technologies, projects and
oiher aspocts of sanitary engineering would be very useful, in arder to achieve the
angoing and systematic improvemeant ot statl regources, Within the develapment
programs, it s considered fundamental to offnr basie courses, seminars, graduate
courses, technical training, bibliographic updales, technical journats and ather
methodologics dirnetad to sector workers, Managaement staff require special emphasis
in their technical preparation and i administrative sciences in order to rgise the
afficiency and quality of their rnanagemeant with a view to optinizing sector outpul.
Weaknesses are can be seen in the managerial arga gihven that many directors nead
to update their skills in modern leadership and management lechnigues. In the
managerial arega, courses are reguired that address topics in tinance, acocounting,
critical case analysia, commercial organizalion and uther areas. There are schoois in
Uwe region with broad experience in management courses, such as the Instituto
Centroamericano de Administracitn de Emprasas (iINCAE). Coordination and financing
are required in arder to achieve the participation in these activitios of technicians from
all ever the country.

Gther considerations

- There are some 1,518 workers in managerial positions in the water and
saritation seclor. For the mostl parl they gre university graduates with an
avorage tenure in the pasition of tive years or moare.

- The managers cennected 1o ithe HMygiens and Epidemictogy MNetwork are
physicians, usually bhave morg than four years in their positions and ihair
average age is 40 years.

- With respect to staff turnover and wage incantives, the Ministry of Labor and
Sociat Security, at the request of the sector’s reguiatory agency, has recently
approved the ingorporation of higher paving jobks in order to improve the
relatianship betweaen the wages of technicians and managament personneai and
the corresponding wages of other sectors. Howevear, working conditions and
professional incentives, which are inadegquate, siilf need 1o bhe improved.

- The laborer workforee is not stable because of the nature of the work itself and
because these individuals try ta inprove their position, given that they do not
have sufficient incentives in comparisaon with ather sectors,

- The coun!ry is consideraed ¢ have suftictent professionals and technicians in all

the specialties in order 1o address the basic needs of the sactor, as well as to
provide advisory services to other countries in design and construction.
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3.4 Legal aspects
3.4.1 Supreme organs of the people’s power and the lagal vecrees 1they Issue

tn the judicial sphere at the naiional level the Law has rmaximum regulalory
autharity, and it is through the Law that the Stale exprassas its will. The power 10
approve, modify or repeal laws and submit them to the priar considaration of the
peapie when it considers this proper, 5 Whe purview of the National People’s
Assambly, the only argan with constitetive and leqislative power i the Repubbic. K
it also the prorogative of the National Assombly to decide on the constitutionality ot
tavvs, legal detrees and other general provisions and o revoka, wholly or partly, the
leqgal decreas promulgated Dy the Councit of State. The lavws, except for lhose
cuncerning the reform of the Constitution, are approved by a simpile voting majority
and entar into effect on the date slated by the law itself and its publication in the
Ofticial Journal.

The Council of State is the grgan of the Assembly that represents it hetweon
sossions, intervals during which it issues hegal decrees and provides general and
mandatary interpretations ta current [aws if necessary. These legal decrees have the
sama standing a5 the layws passed by the National Assembly. Howover, tho Counci
af State must inform the Assembly of the approval of these decrees and the Council
of State can revoke them or madify them.

the Council of Ministers or Cabinet is the maximum executive and
administrative organ and constitutes the Govarnment ot the Republic, It is the
Cabinet's role, armong other functions, 1o carry out the laws and agreements af the
Mational Assembly and the legat decraes of the Council of Stale and, if necessary, 10
issue the carresponding regulations. The Cabinet also tssues dacrees and provisions
on lagal bases and in compliance with current laws and controls their implementation.
it's rale is therefore executive in nature and nat legisiative,

3.4.2 Locaf organs of the people’s power

The local organs of the peopls’s power arg estabhshed it the poiitico-
admimstrative jurisdictions into which the national territory is divided, JOne must note
that, given that the country is formed inle provinces and municipalities that ara legally
incorporated, thare are municipal and pravingial people’s assemblies. However, tho
Constlilution points out that the Law can establish other divisions, so that Lhe
formation of other local assemblies is accordingly possibie. These iocal organs enjoy
the highast authority tar the exercise of state functions in their respective jurisdictions,
in which thoy perform government functions for the purpose of which local
administrations are constitured ta direct local financial, production and service eniities.
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The administrative bodes established by provingial and municipal people’s assemblies
tunction on a coliegial basis and their composition, membership, powers and functions
are estabiished by law.

The assemblies have the power to issue decisions on administrative matters
relating to their territarial jurisdiction within the framework of the constitution and
other applicable lavw, The asseinblies are supported in their functions by the peopie’s
cauntils that are canstituted in cities, towns, neighborhoads, villages and rural areas
as representatives of the local argans, and are comprised of delegales that are elected
n electoral districts, with their organization and functions regulated by Lawe.

3.4.3 State Adminisirativa Agencigs and racent raforms

Subardinated to the Cabinet are the siate administrative agencies, which ars
respongitle for the various departments, offices and general activities in the
socigecanamic hife of the country. The chiets of these agencies have the power to
issue rasoiutions, instructions and other pravisions that are mandatory in nature within
Lheir spherz of influance,

Amaong the legal reforms thal have affected the regulation of the sectar, the
elevation to constitutional standing of environmental protection should be noted first.
Article 27 of the Conslitution establishes that:

"The State prolecis the environment and natural resources of tho country. |t
racognizes the close relativnshig of the environment with sustainable economic
ard social developmant in order to make hurnan iite more rational and to cnsure
the survival, well-being and safety of current and future generations. The
caompatent organs have the power 1o implement this policy.”

On 10 January 1281, Law N°33 concerning the Protaction of the Environment
and the Rational Use of Matural Resources ywas pramulgated as & legal framework that
esrablishes the hasic princigles tor the conservation, protestion, improveament and
ranslormation of the environment sand the rational use of natural resources, in
accordance with the comprehensive development policy for the country. Based on
this law, Legal Decrea No, 138 cancerning Terrestrial YWaters was promulgated, and
the Cahinet is develaping the final version of the correspanding regulatians for final
approvat.  Arlicle 124 of Law N33 empovvers the Cabinel Lo issue suppiemenial
provisions that regulate compliance with specific measuras.

At the inslitutional level, the entities that participate directly in the sector are
the National Institute of Water Resources and the Ministry of Public Health, whase
functions and legal framework were described above. The reorganization of the
centrab administrative agencies pursuant o Legal Decres Mo, 147 of 21 April 1954
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ratifies the powaers and functions of the INRH and MINSAP with regard to the waler
and sanitation seclor.

The principal structural changes that are important 1o the weaier and sanitation
cector have taken place in the extrasectoral sod global agencies, in the Tirst place
there ig the Ministry of Scienge, Technolagy and the Environmant which, pursuant 1o
iegal Dmeree No.o 147, is choarged with formudating cnvironmental policy and
monitaring compliance with it. 1 is also responsible for integrating dutivities to protect
waler resources in their interaction with elements such as the atmospheare, humanr
settlements, soil and forest resources, among others, which with this Ministry arc
vieywed (rom Lthe global parspective of susiainable development, even if there ars
sectoral agencies that are related to thase alements.

Substantial changes are glsa being introduced into the agencies responsible for
economic proejections and shysical planning. For exampie, the Central Planning Board
i5 changing 1o the Ministry of Econoemy and Planning, to which have bean added the
functions of the former State Committess on Statistics and Standardization,  In
addition, national offices arg being greated for this purpose that are atiached to the
new Ministry, and which alsn incorporate same of the powars and functions aof the
State Committee on Technical and Waterial Supply. A new agency, knowin as the
Ministry of Finange and Prices, has been formed from the former twe state comumilleas
that weare responsible for these functions.

Itis important o menticn thal on § August 1384 Law N7 3 conierning the Tax
System was promuigated, which establishes a tax an public sarvices that is assessed
an entities that provide such services and that includes, therefore, those that pravide
water and sanitation services.

3.4.4 Rerirlations concerninig infractions

The Regulativns cancerning Administrative Infractions or Violations are
addressed in Legal Decree N"92 of 25 December 1387, which constitutns the basic
legislation coneerning persanal infractions, Such infractions are defined as infractions
of lagal standards or provisions that are not socially harmtul bacauss of the limited
importance of their results, and which are dealt with in an administrative manner. in
this vein, the grealesi gap is ssen 1o be the absence of standards for institutiona
vialations, which woutd be particularly effective in this area if they could groperly
sgnctian carporations with higher and mare severe panalties.

In addition (2 fines, the current requlations anticipate sanctions that impaose an
abligation to act in such & way -as 3 hinder ongaing illegal behavior or toe reguire
activities that restore things fo theoir condition priar to the viclation; definitive or
temporary suspension of acovities; the modification of hcenses, permits or
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concessions granted in accardance with current legisiation; and the seizure of the
instruments or effects of the violaton. This standard oniy cantains the general
regulations pertaining to infraclions and ot the standardized behaviors as such, naor
the applicable sanctions in every case, areas that are addressed by various decroes
issued by the Cabinet. These docrses correspond to variaus spheras: in the case of
terrestrial waters, the regulations concerning intractions have yet ta ho promulgated,
and the fincs thart this proposed Decree envisages range from 20 1o 50 pesos.

3.4.5 Mechanisms 1o ensure compliance with the provisions

As @ mechanism to ensure the mos! effective compliance with the prevailing
standards, inspection by the state has been instituted, which is regulated in general
by Decree No. 100, which, for both water resources and public heatth, supporting
inspection regulations have been issued that are applicable 1o the sector. In order o
carry out these inspections the agencies have stalls of professional and temparary
inspectars whose aclivities encompass the moniloring of compliance with all current
izgislation that is appticable 1o the sector. The measures recommended by (hese
Imspeciors reguire strict compliance according (o the stated terms. Thoso our at
vempliance, in accordange with the severity ot the finding, can be disciplined by their
Superiofrs up the chain of command, material respensibility can be applied to them,
they can be sanctioned administratively, and they may even be subject to the criminal
code, a8 may bhe the casec.

tn additian, Article 1594 of the Penal Code {Crimes against Community Satety,
the chapter on Crimes against Public Health) includes the crime of contarninating the
wiater and the air, and imposes sanctions of up 1o 3 year of incarceration or fines. The
ared af infractians is also addressed in penal legislation, through inclusion as onlawful
the crime identified as "Noncompliance witih obligations caused by 1the commission of
viglations."

3.4.6 Legislative prospects

As was indicated above, the Ministry of Science, Technology and the
Erwvironmeant is being created as the entity that formulatas envirgnmeantal policy,
including policy congerning water resources. The development that has taken place
indicates the nead to reform the Law concerning the Pratection of the Enviranment by
vpdating it to address recent trends in this area. The changes that are made wiil
transcend the water and sanitation seclor, not anly pecause they will contain expross
refarences ta water as a resaurca, but aign through the introduction of concepts and
principles such as a cautionary approach. proceduras for the evaluation af
environmental impacts, and finanoal mechanisms to incentivize or deincentivize
various activities that have envirgnmential impacis. As a result of the new law and
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itz supplemental provisions, there may alse be changes to tho body of current
adminisirative sanctions.

3.4.7 Considerations

The change process that the couniry is axperiencing will result in a raviaw of
current legislation, including logisiation concerning water and sanitation.  H is
iecessary keep in mind that both Legal Deeree N°54 concerning Basic Sanitary
Provisions and Legal Decree 138 concerning Terrestrial VWaters, have been issued in
support of and as supplemeantal standards to the Law concerning the Protection of the
Environment. The iegislation that regulates the sector shoult be adapted to current
needs. | i necessary (0 review legislation in relation 1o prevailing technical
standards, madify it in accardance with currently applicatile technical requirements,
and promulgate new legal provisions whose objectives are:

To clearly define the purviaw af the s{ate entities that intervens in the sector,
in order ta avaid the duplication af functions;

- To define new torms of atate arganization, including changes in the economic
and planning sactors that affect the water ana sanitation sector,;

To regulate existing faws in order to define their scope of application: tor
axample, the Regulation concerning tegal Decree NPT38 un Terrestrial Waters,

in addition, it is recommeanded that a systematic compilation by subjeci matter
be carried out on all ministerigl resolutions and laws that affect the sentor, and which
may sarve as a basis for analysis and possibis modifications and additions.

As was staled above, the country has laws that are designed to presarve the
environment and water regsources and a staff of inspectors wha monitor strict
compliance with current legislatian. Howewvar, there are obstacies to the fulfillment
ol certain areas, given that the iegislative structure of the sector has not yet hsan
completed and a process of reviewing current legislation should begin, in addition to
strengthening the monitoring and contral mechaniems in this area. Finally, there is
definitely a neaed ta study the entire legal framework that regulates the sector and
adagt it to the nevy lrends in siate organization and sustainabia developmeant policias.
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3.4.2 fegaf provisions that regulate the sector

Among the laves, dooress and requlations that comprise the legal framework of
the sector, the following should be noied:

Constitution of the Repubiic of Cuba

"Law concerning the Protection of the Enviranment and the Rational Use of
Natural Resources”™ (Law No. 33, 7 Ociober 7987, This law establishes the
basic principles for the c¢onservation, protection, improvemeant and
transtormation of the environment and the rational use af natural resources, as
wiell as the organization of -such protective measures. The law defines what iy
understeod by terrestrial watars, soils, mineral resources, maring resourcas,
tiora and fauna, air, agriceltural and livesiock resources, hurman settiements,
scoenic and tourist resources. [t prohibits the extraction of sand from beaches
ared of the isiand foundanaen. |t astablishas that actions or omissions that do
not canstitute crimes relatad to environmental protection shall b addrossad
with administrative fines and, if need be, with measures that include
withholding, saerifice, distribution, seizure, reshipment, restoration of damages
and other actions.

- "Law concermng Public Heahth” (Law N°4{§, 13 July 7883). This law
astabttshes the basic principles {or the regutation of social relationships in the
fietd of public health, 1o assist in ensuring the implementation of hesallh
promotion, diseass prevantion, restoration of haaith, the social rehatilitation of
patients and social welfare, 1 provides that the MINSAF will direct science and
technical acrivities into the health area, and it establishes the requirennants and
procedures for issuing valid documents that govern the social security araa.
The lavw eslablishes that it is the responsibility of the MINSAF to conduct state
heaith inspeactions and the contral of environmental heaalth, with respect o
puollution prevention and the control of air, sail and water quality.

“Law concerning Terrestrial Waters” (Legal Decree N°I38, 1 Jufy 19834, The
ohiective of this lavw is to develop the basic principles established in Article 27
of the Constitution of the Republic and the Law ¢angerning the Protaction ot
the Environment and the Rational Use of Natural Resaurces, with respect to
tarrestrial waters, both surface and ground.

- Legal Decree No. 260/27, T March 1927, This iaw modifies Dacres 258713,
which providas for the regulation of mineral and medicinal bathys and waters,
astablishing @ new version,  Frem this point forward this regulation will be
understood as the version established in this Decree.
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"Basic Health Pravisions® {Legal Decree No. 54,82, 23 Aprit 7882). This law
astablishas requlalions and controls to prevent the contamination of watars
used for human consumptian, as well as the requirsments that water supply
and sewerage systems neod to maet in ordar to fultill minimum potability
conditions. |t aiso addressas the body of administrative infracticns astablished
in this Legal Decres with administrative measures and fines.

Hecree No. 100/82, 28 January T882. This law provides for statn inspestions,
consisting of the control of cempdiance with the prevailing legal provisians and
standards that is carricd aut by centrai state administrative entities within Lheir
own gystems or in the exercise of their reguiatary functions, ar by local
government bBodies. the latter through their administrative agoencics, with
respect to administrative, production and sarvice astivities.

Decrec No. 2244/58, 20 November 1855, This law modifies parayraphs 6 and
9 of artivle 3, chapter | of Decres 674/14, Health Ordinances, with raspect to
the conditiong that should be met by watar tanks and pipe fittings or conduils
far drinking water containars.

Decree No. 3T132/05, 28 Septernber 1855, This law modifies paragraph 6 of
article 3 of Decree 674/14, Health Qrdinances, providing a new versian, in the
sense that water tanks will be provided with manholes for cleaning purposes
with the nacessary dimensionsg for men to enter without difficulty, and whose
metallic covers will have another smaller opening that can be casily apened ftor
periodic inspaction.

Decree No. 1274/41, 7 May 7947, This law provides for the regulation af the
bottling and sale of watar and other heveranes. 11 repesdls Decree 1440722,

Decree 1128/38, 25 May 71938, This law expands article 3 of Decrea 624/14,
Health Qrdinances, in order to regulate the construction of water tanks and
raintanks that provide for the supply of water to homes.

Hesolutions:

Resolistion No. 67 of 20 April 1884 of the Ministry of Public Heafth. This
resolution approves and puts into effect the requirements for the physical,
chemicai and bacterialogical quality of drinking water, which were daveloped
on the basis of the heslth guality of water far consumption. It establishas the
bases that govern the quality of water fur consumption that is delivered by any
pubiic, individual or special water sysiem.
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Resolution Mo, 64 of 4 June 1884 of the Foaod Iodustry Ministry.  This
resolution assigns responsibility to the Science and Technical Buresu of this
Ministry for the crientation, voordination and control of the work needed to
gchicvr the proper use and disposal of induslrial waters and other polluting
wasles resulting from food production. In addition, with respecl to
anvironmental proteciion within the sphere of productrion, it astablishas the
dutics and functions ot other organizational units that participate in this activity.

Hesofution No. 245 of 26 May 7888 of the Ministry of Canstruction. This
resolution defings the projecls that are to be executed far the first time, and
rehabilitatian, repair and racanstruction prajects for water supply or sewerage
system networks in urhan areas in order to define the responsibilities af the
MICONS.

Resolution Nu. A5 of 12 Aprit 1880 of the Nationa! fnstirure of Warer
Resourges.  This resolutian prohibits drilling for the purpose of hydraalic
uiilization, the overflow ar demiping of wastes or any kind of potlutant in both
rural and urban areas, astablishing the mandatory nature ot prior authorization
by the provincial bergau of water resources.

Resaiution Na. 67 of 185 May 1830 of rthe National Institute of Water
Resources. This resalution prahibity the execution of any public work or projent
in the arsa of the Vento watershed that is designed to capture, derive, dam,
drain off or infiltrate terrestrial waters whose praject daocumentation has nat
beean revigvwad from the beginning and approved by the National Insiitute of
Warer Resources,

Resciution No. 12 of 09 Aprif 1997 of the National Institute of Weter
Hesources. This resolution requires the authgrization of the President of the
INRH far the utiization of any valume of dammed waters or vaters generated
by damming, in dams that arg in gperalicn or are planned as & sourge of supply
e the popuiation or industry.

Resoiution No. 45 of 78 October 1887 of the Natfopal Institute of Water
Resources. This resolution approves and puts inte effect the water
cansumption indexes for the noneagricultural sector of the gconomy.

Resolution N°25 of 27 Octeber 7533 of the National Insiitute of Water
Aesources. Regulation concerning the State Inspeclion of Water Resources.
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3.5 National infrastructure to support the sectar

The country has an infrastructure of industry, construction, scientific regearch,
prajact research and applied research that supporis the sector, and which to a greatl
extent responds o the growth and consolidation prospacis for this activity.

3.5.1 indusiry

Existing industries are grouped intn the jurisdictian of various ministries of the
natinnal economy, with the fundamental industries generating production {or the
sector: the Construction Materials ladustry Ministry {MIMC] is concerned with the
production of pipes and conneactiong of aill types, the productian of sand silica, limea
hydrate and athier materials; the Hasic industry Ministry (MINBAS) is conzerned with
e production of chlgrine gas, eodivum hypachlerite and aluminuem gulfate, among
ather materials; the Sidaro-Mechanical and Electronics Indusery Ministry (IMINSIME] is
concerned with the production of water pumps of various types, matars, valves,
plastic pipes, windmills, fittings, connections, grafts, regulators, etc.; and the Ministry
af Canstruction (MICONS) is concerned with the producrtion of air valves in specialized
workshaps, Currently, industry an g national level is deeply affected by the fack of
imported ravw materials that are needed for Lheir production. Annex B 1. provides 4
detail of the industries related to the sector and their production capacities.

3.5.2 Construction

The construction activity in the sector is basically carried aut through the
Ministry of Canstruction, which consists of 21 brigades thal carry cut water supply
and sewerage systemn projects on conduits and principal netwarks angd 10 brigacdes
that specialize in the construction of soiid waste and water treatment plants, Thay
alsa participate in the construction of secior projacis, from the tarntonal level to the
rmunicipal level and other suhjurisdictions up o the provincial water supply znd
sewerage systom bureaus, cxeapt in the provincea of Havana, which possesses a water
supply and sewerapge construction contractor. . The National Institie of Water
Resaurces, through the Drilting and Construction Caompany thal is organized into
pravincial entities, carries out the consfruction af wells. |n the current situation, these
constrection entities are not warking at full capacilty, and some of them arc inactive.

3.5.3 Projects and applied research

The country hias a broad nerwark 1o kmplement prajects and applied research
0N the water supply and sanitation system that is basically concentrated in tho system
of the Mational institute af Water Resources, The water supply and sewerage bureau
of the City of Havana has g projects department. The Ministry of Construction alsg
carrigg out urbanization projects with smaller water supply and sewerage system
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netwarks, and other companies tram other agencies also carry out water supply ani
S&NITatlion projects.

Applied research studies thydrologic, hydrogesiogical and topographical) are
basically carried cut by the Research and Projects Uinion of tha INRH and other antities
in smaller nwribers in the fistd of lopagraphy, This aclivity is also seriously affected
as a rasult of the depresscd lavel of investiment in the sector. Part of this wirk force
15 alsa devored 1o planning projects in the Lounisin sector,
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4. PLANS, POLICIES AND PROGRAMS

4.1  Plans snd programs

For more than 30 yvears and especially since the 1ast decade, »a st of plans and
programs that are national in character have been implemanted that establish the
ohjectives o achieve with respect to warer and sanitation. These programs and goals
are listad below,

Imerngtional Conforence of Mar def Plata. The integration of Cubis into these
proajects that ted o the International Decade for Brinking Water and Environmental
Health had an important effect on the goals and activities that weare plannaed and
carried out in tho sectar in the 1980s.

Hydradlic Program. This program was approved by the Government in 1985
and made it possible to specify thr objectives to achieve thraugh the yvear 2000 in the
field of water resources. Within this initiative the following goais were set for the
wator and sanitation sectar:

- To achieve a coverage level of 20% of the urban population with household
cannections to the water supply system:

- To ensure 100% disinfection [chlorination) of the water supplied 1o
popuiation, as a way 1o achieve a susiained reduction of morbidity from ac:
diarrheal diseases;

- Toincrease the hours of service of waler supply systems to a fevel of no fawer
than 20 hours per day on average.

Ta reach s coverage fevel of 85% of the urban papulation wilh sgwerage
service, ensuring the treatment af wastes at {2ast at the primary level;

- Reduce the losses from water supply systems to a maximum level of 204%;

- Provide waler supgly and sevwerage svstem gperation and supply entities wilh
the human rescurces and materials necessary for thiz activity.

Mational Action Pragram. This program wwag developed to fuifill the goals of Lthe
World Sumimit for Children and is being implemeanted within the framework ot a
process to adapt the national economy to the international context. It was motivated
by the profaund changes that have ccourred in the econumies that used to constitute
Cuba’s regular inlernational trading partners. This National Action Program has the
tollavweing general objectives:
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Ta help consolidate and imprave the health levels that have heon attained with
respoct ta maternal and child care;

Ta support the expansian of drinking vwater and basic sanitation covorage so as
to cover the entire population of the country,

To help develop a nonformal initfal education pragram for chitdeen from O 1o b
years of age;

To pramate the astablishment of an educational communication prograrm that
ig national it scope and centared on oaspects of health, hygiene, nutrition,
physical-affective development and social relations (Edugation for Life):

To attend to the prevention and educatianal needs of minars with saczial
probigms.

With respact to the goals established far the water and sanitation sactor, there

i5 a change in and further specification of the gbjectives thal ware proposed in 1885,
ay foliows:

70

Drinking water:
11 Urtan sector

Ta expand the caverage of household connections by 1.5 milon people,
increasing the coverage from 83% ta 95%. Ensure public service to the
remaining 2% of the popuiation (0.4 million people);

- To reduce the current levels of water Insses by 10% in 40 citiss and
repair na fess than 100 km of pipes per year by applying reconstruction
technologies.

2) Rural sector
- Toincrease by 260,000 penple the rural settiement population that has
housshold water connectians {increase tn coverage from B2.7% to

70%);

- Fo ncrease by 76,000 people Lhe rural settlement population that has
public services (increage in coverage from 25.8% to 30%);

- Taeincrease by 125,000 people the dispersed population with household
connections {increase in coverage from 18% to 20%!;
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T increase by 460,000 the people wiih public services (increase in
coverane from 29,3% 1o 50%) and with easy acoess hy 130,000 people
fincrcase in covarage from 25%.7% to 30%) in dispersed rural arcas.

Sanitation:
1y Urban sector

To increase by 0.9 militon the people provided sewerage sarvico
increase in coverage from 32,.1% to 50%) and maintain septic ank and
sanitary fatring service for 50% ot the urhan papulatian.

2) Rural secior

To increase by 100,000 the people provided sewerage service in tho
rural settlement population {ingrease in coverage from 3.2% to 15%);

To increase by 105,000 ithe peopla provided septic tank and latrine
services in the raral settlermnent population (856% coverage);

- To increase by 345,000 the people provided with sanitary latrine service
in the dispersed rurai populanon {100% coverage),

National Program an the Envirormment and Develvpment (PNMAD).  This
program includes a sof of proposals, tapics and activitias that link the anvironmant and
development, comprising 2 viable plan for the environmeantat policy of the country, and
which can serve as a raterance for current and future naticnal activities that should
bz promotad by tha Mational System far the Environment., The policies ot the water
angd sanitation sector are includead in this program.

With the objective of drafting the development strategy ta follow for the
country's vater systems, a series of plans have been prepared that are premised on
a prognosis of systematic and propontional growth of the various branches of the
hydraulic economy. One of the topics that has bean anatyzed concerns the supply to
the population, ndustry, livestock production and taurisim, ag well as the removal and
treatment of their solicd wastes.

These projects are described within the systematic planning frameawark
developed by the Institute of Water Resources with the objective of propuosing a
hydraulic development, water sanitation and hydreelectric sirategy for the country, on
the basis of the directives outlined by the Government (o respond 1o the aconomic and
social development programs that have bgen appraved. At the same time, thase
projects ensure the preservation and rarional usc of water resources.
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Public hreafth. Plans and national programs have bean designed in the area of

public health that make it possible to imprave the sanitary and hygienic condition of
the country and enhance the epideriolegical surveillance svstem. The following are
inciudead in those plans and programs:

i3

Comprehensive Eavironmontal Health Plan (FIHA), The objective of this plan
is Lo improve ihe sanitary and hygienic condition af thea country, with an
emphasgis on the provinciai capitals and on certain clased centers that are of
acanaomic, political and sacial importance. The spocific objectives of the Flan
include the foellowing:

- To achieve a sufficient water supply in quantity and quality;

- To achieve the proper treabment and final disposal of lguid waste,
Te achieve the efficient collectian and $inal disposal ot solird waste;

- T apply controt measures in arder to reduce infestation from vectors;
To disseminate broad and detailed information to the population in order
to implement envitonmental health activities;

- Ta increase environmental surveillancs activities and implement current
healih legistation;

- To train the human yesources necessary Lo Emprove environmeantal health.

The struggle against leptospirosis is especially important because of the number
of cases raported in 1983 (1,446 cases, a rate of 0,12 par 1,000 inhabitants},
the highest figure reported in recent years, basically the result of the increass
in the movemeant of large nembers of people to agricultural areas, increasing tha
risk of exposure 12 this disease. |In addition, there is not an adequate supply of
vaccines for immunization.

The tundamental straiagic approach of this plan is the conceptian tat all
actions that are undertaken shaouid iead to a strengthening of decisions at the
local level with the broad participation of the seciors, communities, groups and
individoeals i the task of premeting individual and celiective haalth saotivitias.
This approach is closely linked ta enviranmeantal canservation and protection
and 1o the rational use of natural resources N relation to sustainabie
gdevelecpment,

Sanitary controf progrom for wager: The sanitary contral of water implies the
realization of state sanitary inspection activitias and the monitoring at
installations where water of four ievels of qualily is handled, used ar
distributed. Thease water quality ievels correspond to the specific purposes the
water is used for:

&) Water for human consuraption (drinking water}. Sanitary contraol of
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water supply systems is carried out as established in the prevailing
Cuban standards. The principal activities to immplement are:

Fartodic inspections of Ihe sources of supply, storage tanks and
conduits;

Pariodic sampling of the water for bactearivlogical and physical chemical
dnaiysis of the sources of supply, storage tanks, conduits and
distribution networks:

in the case of cortamination problems or the lack of chiforine, the
NECESSHMY Measures 0 resoive the situation are taken.

Water for recreationat or sports use. The sanitary control of water for
recreational or sports uso in swimming paols and at beaches,
internationigl or national tourist hotels, social clups, public baaches,
camping sites, sports centers, etc. as established in current Cuban
standards in force. The principal activities implemented are;

Fariodic inspecticns of the beaches and swimming pools fo confirm
compliancn with the requirements established in the standards;

Periodic sampling af the water at beaches, in swimming pools, rivers and
dams for bacteriological anaiysis;

in case of contamination, swinmming pools are emptied, cleaned and
disinfected:

Sampling of water for ghysical-chemical anaiysis in stages of
classification or whon contamination is suspected at beaches and dams

and in rivarg,

Watar used in hemadislysis. Thea principal measures taken in the sanitary
control of this water are the follewing:

Monihly inspesctions of the hemodialysis units of gach hospital;

Fariodic sampling of water for physical-chamical and bactericlogical
andlysis.

Program fo Control intesitinal Parasiism:  Despite the sociceconomic and
ciltural transformations that began with the victory of the Revalution, certain
ecelogical situations persist in Cuba that keep the problem of intestinal
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parasitisim at a vertain level of importance. This means that itis necassary and
teasibte 1o focus control efiorts specifically on & group of helminths and
protozaans that are considered medically important through a program £o
control intestingl parasitism in the Iang ang medium torm. Thea general objactive
of the program is to reduce infestation from intesiinal pargsites i the
pomuation under 15 years oid, the most vulnerable group that oresents the
highest mfection rates. The program has the following spacific objectives:

- Toreduce the pravalanca of the (ellowing hedminths in chifdren undzr 18
yeary of gage:
- T i hivra
. N americanus
A, fumnbricoid

- Ta reduce the prevalence of the follovnng protozaans in children under
15 years of age.
LAl Aistolvlic
. G farnbliz

- To implement and systematize research, instructional and educsation
activities that sarve as a foundation o optimize the program.

The strategy to fallow is based on;

- Frevention of infection through envirocnmental sanitation, tood congrol
and hygiena, and health aeducation with the active participation of the
GOMMUNiy;

- Location of cases through active and passive searchas and contralied
treatment; health education provided by individual family physicians and
group nstruction to those infected with parasites and thase with whom
they live.

Given the papulation’s capacity le change its hahits and customs tavoring the
transmission of intestinal parasites, the incorporation of the family dootor is
aspecially important to the proposed program implementation strategy, bocause
this innovative primary care model provides the potential of working to prevent
infectian.

Actien Plan o fight chofvra: Chelsra cases have not been reported in the
country ta this point, Although a program as such has not been eslablished to
fight against this disease, there is an Action Plan to prevent its introduction.
This Plan is coardinated by the Civil Defense, and olher agencies such as Public
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Heaith, the Commission on the Enviranment, the National institute of Warter
Resourcas, ete,, participate in it.  This plan consists of environmental and
clinical monitaring of Vifria cholerae, which is tracked by the National Institute
of Hygiene, Epidemniolagy and Microbiclogy and the Pedro Kourl Institute,
raspectively. The following activitics are implemented:

Analysis of fecal samples (¢ search for choleraic vilirio in foreigners from
endemic countrics with acute diarrheal disease, and analysis of samples
trom populations affected by outbreaks aof diarrheat disease;
surveillance of hidrobiological foods and liguid wastes,
Survey of the avaitability of drugs and other resources;

- Cngoing training of participating personnel.

4.2 Policies
£.2.1 Teehnical aspects

Standardization. The Nationa!l Office of Standards, of the Ministry af Econamy
and Planning, cdarries aut the policy of the country with respect to sector
standardization. These standards are classitied as: Siate (national in scapet, and dred
{applicable to & given sector of the national economy}. Thera is a consultation procsess
wills interested agancias in order to approve thern, The principat sector standards are
related 1o the following activities:

Water quality,

- Sanitary profection of water sourees,
Projects and applisd research,
Cesign, consiruction anog assembly,

- Materials and products,

Hydraulic instatlations,
Fegulation of the investment process,

Certain standards need to be updated, adapled and complated.

Praotaction of watersheds and water. Prolacung watershads is a national palicy.
Given that water canstitutes a tundamental element in a watarshed, therg is a netwark
o monitor vwater quality that is operated by fhe National institute of Wator Besources,
an agency Lhat has the responsibility for monitoring terrestrial waters. I addition,
there are programs coordinatad with other agencigs that are directed to ihe
refarestation af wataersheds and rivers, the territorial managament of these areas, eic.
in addition, variaus entities and agencies intervens in pohoy decisions, such gs the
Institute of Phiysical Flanning, the Ministry of Fublic Health, the Ministry of Science,
Toehnotfagy and Enviranmant, ihe Ministry of Agricutture, the Bugar Minisiry and uther
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agencies that participate to a iesser extant,

Rehabifitation and ophimization of existing water supply and sewerage systems.
With respect to tha repair of drinking water pipes, an interna! overlap technology of
German origin has been introduced into the country with cement mortar applied under
pressure (ZMAL, and the domestic manufacture of eguipment for this purpose has
been achieved. The application aof this techneiogy ig currently being affected by
lirnitations of & financial nature on the impertation of companents that are fundamental
to fts use. With regard to optimization, the country has had specific experience,
basically in the City of Havana, where existing water supply systems have heen
compleled and interconnected.

Monitaring and contral o waler guality. The national palicy is to ensure thal
the water provided to the poputation meets the guality standards that have been
established. The policy is impiemanted through the monitoring and control that s
parformed by the foliowing agencies:

- INAH: Monitaring and contral of water guality at water squrces.

- Frovincial water supply and sewnrage system bureaus: contral of water nuality
IN wWater supply systems.

- MINSAP: Frovincial and municipal hygiene and epidemioctogy centers,

There is a surveillance network that deals with the pariadic monitering of water
sources and distribution netwarks at the focal level. In addition, there are research
centers that undertake studies 1o prevent possilile impacts un sources of supply that
arce caused by anthropogenelic contaminations.

Ratronal use of water. There is a national policy that is designad to encourage
the rational use of water through the control of water losges and reusc. The control
of water losses is eftected through a preventive maintenance program, macro and
micromeasurement, standards and a struclure at the various levals of water supphy
and sewwerage systern activities,

Macromeasurement of waler mains and channgls has been insufficiont,
dependent as it has heen on portable eguipment and instantangous Measurements.
Micromeasurement in the domesric sectar is limited to Havana City and Varaderg. In
the state sector, some cities such as Ciudad de |la Habana, Sanliago de Cuba, Pinar
del Riv and Matanzas use micromeasurement. With regard 1o reuse, only limitod
rasults have been achieved.

fifentitication and selection ot sector profects. tn the 1970s a working group
of Cuban and Sovier specialists was created in order to develop a hydraulic
development plan for the entire country that vwas knuwn as the Genearal Flan [or Warer
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and Agrarian Resaurces for the Rapublic of Cuba. Suhsequently, in a second siage
af the work, specific regional pians were deveioped that concluded at the end of the
1980s, and sarved as & basis for the dovealopment of five-year plans that are translated
into annual plans. While attending to local requests and verifying Lheir vompatibility
with these regional plans, mvestment propesals for the sector are approved and
implemented.

4.2.2 Economy and finances

Nationeal policy is directed to cieaning up internal finances and achioving maore
efficient management through fees charged to the rosidantial and state sectors. Afler
many years whaon for all practicable purposes fees were not collectad, a program to
irnplement a vollection system for water and sewerage service for the residential
sector has been 52t up to begin in the fourth quarter of 1994, The collection of fees
from the state, social and commercial sectors began praviously and is currently being
expanded, in addition ta other services that are provided. With respect to the cost
systermn, the system that is currently in effect should be enhanced so that it serves as
an instrument of measurement and control.

it is the intention of the country tou set the water supply and sawerage system
gntities on the road to self-financing in national currency. Under the current canditions
of financial limitations, the State allocates the assential minimum in fareign exchange
Tor an activity on the basis of an analysis of priorities and availabilities that is aimed
ar seeking other sources of external financing that will make it possible to undertake
the investments that are planned for the water and sanitation sector.

4.2.3 Education

The country’s educstional policy is based on a set of fundamental pringiples
where the Cuban State, with the participation and the support of polilical
arganizations and the people, is rasponsible for structuring and operating the National
Eduration System. The principles that govern aducation are:

- Universal character of education
Combination of waork and study
Participation of the entire society in the tasks of educating people.

Instruction that is free and provided by laypeople

CQualified sector personnel are trained in higher education centers and technical
and professional education centers {(see tables 3.4 and 2.8}, In the decade [rom 1280
{2 18920, vwark was done o introduce the envirgnmental dimenzsisn in threg ways:

- Envirarimeantal aducation ¢f teaching peisoinat
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- A focus on environmental content in the curriculurn;
- Developmeanl of cutside tgaching and extracurricutar activities.

4.2.4 Technical scientific development

The Ministry of Science, Technology and the Environment is the agency in
charge of palicy that governs the develapment of the scientific and techinical research
secinr. This ministry approvas research ropics that, as & fundamental panciple, are
associszted with concrete solutions 1o the economic and soctal problams of the
coLntry.

In addition to the research centers, there are organizations such as the National
Association of Innovators and Planners (ANIR] and the Youth Technical Brigades (BTJ)
that encompass alt of the invention, innovation and planning projects that technizal
professionals and laborers undertake throughout alt sectors of the economy. At
present, as a result of the importance accorded to these projects and the assistance
they have pravided in the solution of concrele problems, Science and Tachnoiogy
Forums are organized annually.

4.2.5% Environmarit

The State exercises its govaernance over the environment 3nd natural resources
of the country. The protection of these resources is g 3tate and soctal obligation thal
extends to the entire citizenry and thus has g canstitutional foundation. Environmentai
protection activitias are planned in relation o sustainabie development, with man at
the center of these activities, and with the assentiat purpose of planning for his
survival and ensuring the weil-being and salety uf the current and future generations.
Tha farmulation of enviranmental policy is the responsibility of the Minstry of Science,
Technology and the Environmant, which also moniters its fulfilliment and coordinates
actions with other enlities and bodies.

4.2.8 Provention of natural gno chamical disasters

This poiicy is carried out through the Chvil Defensce, the entity that is respansible
for pravontion and action in case of disasters. There are disaster prevention pians and
protection plans against intense rainstorms and hurricanes, chemical accidents, the
introduction of cholera and seismic movements, at tha national level and at the level
ot agencies related 10 the water and sanitation secior.

4 2.7 fnstitutional anhancemant of the sector

In the tast two vears & policy has been implemsnted 1that is intended 1o
reSTrUCTUre the administrative apparatus in provincial and municipal agencies. and 1o
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strengthen activities 1in a8 techinical way, This policy has rmade possible a better
foundation for these arganizations, which can adjust the dynamics of ther work 1o the
rigorous conditions impnsed by special periods. This institutional enhancement will
cvalve to the extent that the sconomic and financial conditions induced by the self-
management that is planned for the sector changes.

4.2.8 Cooperaiton and internavanal sssistance

This policy is expressed through refationships with intarnational agencies and
Country cogperafion programs, as a basis far seeking part of the externally tinanced
suppert required by the sectar. United Nations agencies such as UNICEF, UNESCO,
UNDP, FAD and PAHD have estahbiished programs. |0 addition, there are NGOs,
among which are Physicians without Borders, CARE, KATE and cthers with which
projects are being implamented or who have projects in the planning proceass,

4.3  Agencies and programs that cooperate with the sector

The goals of the World Summit for Children cancerning water supply and
sanitation were the basis far the formulation of a National Action Program for the
sector. The goals of the National Action Plan for the Drinking Water Supply and
Sanitation Sector (PANAPS} have been used as a basis to sesk the financial suppart
of various international caoparation organizations snd agencies. Of the three areas of
activity that are defined in the PANAPS, the urban, rural setiement and rural dispersed
Sectors, the rural settlement sector has benefitted the most with respect to generating
sources of externat financing to deveiop installations that will provide a better quality
of hfe. However, only limitad financial resources have been abic to be obtained for
inftiatives in the urban sectar,

The United Nations Children’s Fund tUNICEF] has been providing ongaing and
gftective assislance since 1980, in the decade tram 1980 1o 1920, the couperative
assistance diracted 1o the rural sector reached US$ 860,000, supplemeanted with the
aguivalent of US% 17 million in national investments.,  With these efforts, the
population served in this sector rose fram 260,000 ta 550,000 people.

InMay 19592, aninteragency ceordination meeting on water and sanitation was
crganized with the nbhjective of analyzing the planning of cooperation efforts for the
rnahilization of resources that would be regional and glohat in character.  The
participatng agencies of the United Mations, UNICEF, UMESCC, UNDP, FAQ and
FPAHQO issucd a Declaration of Support for Cuba’s eftorts in carrying out its National
Action Plan for the Drinking Water Supply and Sanitation Sactor.  They wera
pepactally supportive with respect to the maintenance of the levels that had been
reauhied and the achiovemant of measurabie pragress, Faor this purpose, a portfalio
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aof projects was preparad that exprassad the fundamental need 1o mobilize the
resources requested. Al this time UNICEF roaperation for the rural sectar is being
maintained and same aid from the UNDP has been received that is targeied o
technical assistance.

In grder 1G enhance the resources needed to disinfect water, tinancial sepport
has bean receivad from Physicians without Borders. In addition, projects have heen
promoted for water supply systems that were damaged by weather disturhances in
areas of the province of Guantinamo, with assistance from CARC and Canada.
Howaver, thase projects have yel (o materialize. Additional supoort has alse been
chtained from KATE and German NGCs tor the construction of some rural water
supply systems in the province of Holguin,

Cuba has been incorporated inta the CIUDAGLUA Program, which is concerned
with drinking water and sanitation issuas in the urban sector. This program is
assigned (o the World Federation of Cities United for Development (FMCUDY. Within
this framework, some projects have been identified to address the most serious
aspects that are sffecting the secter. So far, this pragram has not generated the
financing thatl wili make it possible to ensure the funds required by the projects, since
the timited resources it has are obtained through contributions from the governments
of cities that are mambers ot the FMCUD, and are basically targeted to technitcal
assistance services and other low cost callaboralion activitics.

The elements ralated 10 ensuring the drinking water supply and environmantal
sanilation have always heen present in the international work of the nationad
authorities, The integration of Cuha into the prejects of the International Conference
of Mar det Piata, which resuiled in the Intornational Decade on Drinking Water and
Envircnmental Sanitation, as well as the later New Delhi Conference (1990 and tho
Dublin Conlerence (1892), the latter during the preparatory process far the United
Nations Conference on the Environment and Daveiopment [Rio de Janeira 1992}, are
evidence of this. The content of chapter 18 of Agenda 21 that was adopted in Rio,
gathers nto wvarious program areas the principal goals 10 he achieved by the
developing countries with respect to drinking water and environmentat sanitation. Hs
intaraction with chapter B, on the promotion and development of hoalth, is Vary
explicit in its variaus parts.

As a resull of this entire pracess and the responsibility with which the national
dguthorities of the sector are approaching their international commitment ta the
National Program on the Environment and Development, and specifically the Cuban
adaptation lur the application of Agenda 27 and taking inte consideration economic,
soecial and environmental characteristics, Topics related to the water supply and
environmental sanitation probieims are being develaped gecording e spacificarions ang
neads. Tha Cuban institutions with an interest in these matters atlend to and exercise
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contrad over these objactives,

As an expression of the geterminatian of the Government of Cuba to generate
resufts and evaluate its problems in thesc areas, and as parl of its fulfilment of
internalional commitmeants, the current conditions and situatuen of this sector ware
presentad in the Znd Session of the Commission on Sustainabie Development (CDS)
that was held in May 1954,

Cuba, as s membar of the developing countries, needs the international
cammunity (o allecate new and additionat finangial resourcas to this sector, and it aisa
needs access (o advanced technologies under advantagegus conditions. in additian
o these needs there are slso the difficulties resulting from the hardening of the
Hinancial, economic and commercial blockade that the cauntry is suffering from for
potitical reasons. All of these factors have a direct effect on maintaining the progress
thar has been made in this sector and the achievemant of higher goals.






5. ANALYSIS OF THE PHYSICAL AND TECHNICAL
CHARACTERISTICS OF THE SECTOR

As indicated in chapter T, 76% of the national papulation restdes in urban
sectors and 24% in rural areas. The urban population is distributed in 524 |G caiitiey,
while the rural puputation is distributad in 3,234 localities, smmaller settiemeants, or is
dispersod.

The population served is classified inlo three groups: wurhan, which inciudes the
principal cities of the country and all of the urban towns; rural settlements, which are
comprised ot setilements from 200 ta 1,999 inhabitarts whe dao not live under urban
conditiuns; and rurat dispersed pecple, including the popuiation living in mare isolaled
dwvellings.

5.1 Physical infrastructure
5.1.1 Physical water supply systams

Existing systemis. There are 1,281 lacslitias in the country with housshold
drinking water systems. The remaining locatities are supplied through public services
including tank trucks and other informal solutions within sasy access {distances not
gredter than 200 m from the dweliing}. There are 49 drinking water treatment plants
in the country that treat a total of 11.5 m¥/sec of surface water. The greatest number
of supply installations caprure groundwaisr and only incorporate  disinfectian
ArOCRRSes.

In the rurat seclor, there are 900 lacakities with an approximate population of
780,000 people who hawve potable water supply from distribution systems with
household connections thai are administered by provincial entities. Anothar 200,000
people are supplicd by systems administered by agricuttural or industrial companies.
fn the rural settlement sector there are, in addition to household service, public
sarvicas and the transpart of water from sources or public standpipes to distanceas not
greater than 300 mefers. in addition, in tha dispersed rural sectar, public services and
gasy acCess servives predominate. In tables 5.1 and 5.2, part of this information is
detailad by province.
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Tabla 5.1

Localities with residential supply of
drinking water at the naticnal level, 1994

Frovince

MNo. of Lecalities

Pinar del [l

La Habana

Eiudarf da La Habana
KMatanzas

Villa Clara
Cienfuagos

Sancti Spiritus
Ciago de Avila
Camagdey

Las Tunas

Halguin

Granma

Santiago de Cuba
QAuantdanamo

Isla da la Juventord
Cube

a5
i75
1
TG
b4
359
T
ol 1}
62
7
ae
127
102
it
18
1267

Source: Maticnal Inshilute of Water Besourceas.
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Tahle 5.2
Types of treatment, nurmber ol systams and
covered population, 1993
(figures in thousands of inbakbitants)

Province Drinking woler trealinemnt DizinFaction Tatal Banoficiary
planis EYHLEME Fopulation
fa. Bonefivanes Mo, Beneliciyries
Pingr det Bie X 23 i 34R.5 HE G
La Fabana 4 1843 108 s34 112 A0%.8
Z.ooe e Helbang i e g &3 1,843 3 44 2,045,
Matarras S AXBRA a3 4285
Wil Clars d 906 L1} 200 nh 3106.4
Cienfusgus o iRAR 2 B2 24 213.0
Sanct Fodritag G 158.5 L 7h.7 a7 e Ty B
Ciego da Avila : 7.4 bh 2028 56 2167
Canrayey fi e A 116, Ky Lihh
Las Turas 2 14.C G52 2ER0 34 LA
Falguin h 235G 46 1682 &1 3028
Gramrme Z 20 5 LUy L] 5005
Stgo. de Cuba b 2067 L2 2082 k5 571.0
Guantidramo 1 1B LENR 020 102 347.0
l.de la Jvenmomg e 1105 #1 1148 &
Ceelr 44 F200.4 H2RG 5,258, 7 o8 o948, 7
Saunce; MNatonal insrtute of Water Resources,

sources of supphy. Of the 1,376 million m? of water provided to the populatian
an an anoual basis, 72% is from ground sources and 28% comes from surface
sources.  The productivily of the sources s refated to the availability af wwater
resources in the territory. In the western sector of the cauntry and in the province of
Ciego de Aviia, where groundwater is abundant, the gxecution of catchment projects
te (wifill demand is relatively inexpensive, mearng that in these provinceas water
sources are relatively in balance with demand.

11 the center of tha country and especisily in the eastern provinces, the ground
sources are less productive or the water has high saline contant, as in tha Cauro
watershad, which makes it nocossary to impiement projects to regulate surface vywatar
coursas, reguiring much greater iwvestment levels.  The program [0 Construct
hydrauiic warks made it possible 10 expand the seurces in important cities such as
Holguin, Camagley and Sancti Spiritus, of to initiate construction projects in Santiage
tle Cuba, Palma Soriann, Santa Clara and Cabaigudn. Currently, restrictions on the
sourcas of supply for 11 populated settlemeants have been idenufied, atfecting more
than b0O0,000 people: Las Tunas, Manzanills, Puerto Fadre, Banaes, Placotas,
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Gudaimare, Colombia, San Luis, Niguerg, Campechoais and Guisa, Table 5.3 provides
details on the origin of the water supplied to the papdiation by province,

Table 5.3
Origin of the water provided by water gupply systems, 1933
{tiguras in mitions of m?

Provinras Tutul waber suppied Grownd % Surfacs %5 Galienes %
[nar dal Hie B0,147.3 2E.0 14.0

La Habana 107,168 5 w28 1.2

Ciudad de la Hapanz A724,848.F i A

Matanzas 18,6024 AN K] -
Yille Clara 7L.808.9 It4 et 2.h
Ciznfueaos RLLZE R 2000 YR .
Sanch SplrTus A4 7760 2.4 8.4 T.h
Cizge de Avila £3,4772.4 0.0

Camagiiey F1,003.0 R Al

Les Tunes 211054 ar.a 2.2

Holgain GOE9E.2 ST 44905
Cranma LB RV A a2 i1 i F
Santiage de Cuba 1003082 2cA 739 .
GuantAn@mn ST H A kY 78 17.3
wla de la Juvenmud 10,1759 TG .

Cphs F270.502.4 2.0 26.5 g

Source; National Instituie of Water Besources.

Type af spoply source, Ninely percemt of the water provided by the supply
systems requires energy for it extraction ang debivery, Table 5.4 presents the
rumber of stations n the drinking water and sewerage systems and their engrgy
sources by province; separate infarmation by service is nat availabla.
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Tahle §.4
Existing pumping stations in water supply and
sewerage sysiems. 1394

Province Mo. Ztations % of Water Supplied
Pumpirig Grawvity
Electricity Gasail
Finar del R LY R 1.0 3.2
Lé Habana 17¢ a7.49 3
Ciudad e la Habana 171 LY 7.2
Matanzae 139 i 1= B .8
Villa Clara 54 N 5.3 4.1
Cisnfusgos 50 92.0 g8.0
Suncti Sointus a0 528 1.5 9.7
Ciego de Avila 48 281 1.9
Camagiray 152 8.4 &b a.1
Las Tunas T4 87.5 12.4
Hixbguin 03 BS.4 3.0 B.G
Granmsa TE0 820 2.0 0.4
Santiageo de Cuba g3 482 5.0 452
Guanidnamu 178 74,8 i 17.59
islg da i3 Juventud a7 B7.3 2.7
Cuba I 824.5 2,14 L
Sunurce: Mationai Instiiute of Water Resources.

Types of eatment. In the parigd from 1983 to 1293, the number of
chlaorination installations rose from 35b to 836, and the number of drinking water
tregtment plants from 30 to 492 wnits.  Of the 1,28% water supply systems
adminisiered by operating enlilies, 267 systerns that sarve practically Lhe ernlire
supplied urban population and maost of the rural settlement papwiation have water
rrecatment installations. The drinking water treatment plants that treat surface water
are the conventional type with complete treatment processes floccoulation,
sedimentation, ragnid descent filtration and final disintection}. The technaology utilizad
in most of these plants is Cuban with fareign equipment. The first instaliations are
more than 45 years ofd; & second group was constrocled in the 1260s; and the last,
wsing French tachneiogy, entered into aperation at the end of the 1960s. The ganeral
technical condition of these drinking water treatmont plants is deficient, basically due
i the years of use of the first group. which in some Gases nave been remodeled and
had their capacity expanded, and as a rasult of the tinancial ditticulties faced hy the
CoUNiry in recent years, which have limited the purchase of the replacement parts and
supplies nacessary 10O Carry Qut required maintenance.
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Tabte b.b
Treatmant systems and disinfection iypes
KMumber of instailations by provinea, 19923

Provinge Drinking wotar Disinfaotion syetems Tatsl
treatment planTs

Chlafine  Hypachlomts Chiorine  Hyporhiorile Chicrine  Hypachlomite
ga% quk gaz
Fuvar del Rig 4 1 14 B g 67
La Hakara - 4 13 25 3 g
. de la dabana 1 . i a0 e Y]
Mataeezas - ) “d L] 1S
Wiika Clara 3 - 1z a0 ity 40
Cienfusqas 3 2 2 21 L e
Sanch 3piritue a i 41 3 44
Ciego de Awilp ! o a1l b b
Camagiey Y 1 i 23 Hy 2a
Las Tsinas & - Z 0] d 40
Huoiguiz fi 12 a3 gL 33
Granma - 2 o a4z L a4
Sras. da Cuba by - L ¥ g -7 a8
Guantanams - H 11 20 iR 91
l.de 5 Juveiud £ 22 2 ax
Tuba a? rE 128 =17 R B2a
Suurce: Nalonal Institute of Water Fasources

The reatmeant plant support infrastructure flaboratorigs, repair warkshopse and
iransportaticn of chemical products! has baan establizhadd in abk thess antities for maore
than 10 yvears. The papulation that is supglied frem individual snurces is not subject
to an extended treaiment program, although the rural pregram that s co-sponsored
by UNICEF pramates the urtifization of manual disinfection devices. There are 296
instaliations of this type with the foliowing distribution:

Table 5.8
Smallar rural disinfaection instalatians

Prowinee No. installations
Cianfusgos 2
Sancti Splritus 4]
bas Tunas 3
Halguin 34
Granima 84
CIANTArEmo 2a
Isla de fa Juventud 20
Total 285

as
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The rest of the population raceives smaller guantitios of water treated with
mechanical devices, A significant percentage af the population consumes water that
is not treatad, aithcugh there are domestic treatment practices using domestic
filtration or hailing.

L¥siribution rarwarks, 10 1823, the 1,261 water supply systems administerad
by the aperating entitias had a total o 15,600 km of pipes, which means & valer pipe
daensity of 2.0 m per person servad. The number of residentiai connestions in 1333
wag 272 million, In 1980, an inventary and diagnosis of the existing watar supply
systems in the country was carried aut. In this study the conditions of detericration
of the distribution systems were determined as dezscribed in table 5.7,

It 5 currently estimated that 4G% of the distribution netwarks are oxhibiting
gefious deterigration or have exceaded fheir usefuf lite. Approximately one third of the
househald connections are in poar physical condition. fn a large numiber ol drinking
water systems there is a large deficit of reserve volumes, which makes the aperation
of the networks even more difficult. There are serious deticienties in the system
oparation and maintenance processes, made greater as a resuil of Lthe lack of
pguipment, vehicies, parts and supplias requirad for repalr and opearational canteol.

Tahle 5.7
Technical condition of ths pipa networks, 1980

Watar Supply Total Tachniscal Condition %
System Km T
Good Fair Poar
Conduits Z.158 581 3.5 10,4
Metworks B O iR 272 A0
Connections 4,658 26.8 3B.0 35.1
SOUH: Repor o the Maintenance of the water supply, sewerage and storm sewer

sysrern  Mational Pegpie’s Assembly.

Average age of the systerms. The watler system installations of most of the
principal cities of the country are very ald. Some of their components cven date from
the last century, as in the case of the City of Havana, presenting sericus protlems for
system ocperation and maintenance, Beginning in 1960, significant expansions were
made 1o cover the demand from the population. For reference see table 5.8, which
indicates the age of existing diinking water Lregtment plants in the country.

fost of the rural systems were constiucted or rehabilitated in tho 1980s in the
contexl of the rural progeam that was launchoed at that time. s oldest components
are the pumping equipment, whose useful life iz frequently exceeded. For the
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nopulation that receives public services, the vehicles have been used for a very long
time and sutfer from frequent breakdowns due ta problems raguiring spare parts and
aCCEsShries,

Table 5.8
Age of drinking wates Treatment piants
{figures in liters/second}

Mame Capacity Cate of Mame Capacily [N ETTTRTY]
ConsTiuctions Congiructon
Expanzien Expansgion
Guane fua TUHE DS Trizs Alejos 15 1eac
Repvibliza da Chila h TESE Tringded (gl 149k
Cidsa L5 - ¥h Ll Asianto 15 15260
Cimas L) THTE Agnistacl Gubane
Cajaibasas 5 1873 Buigara 1.804 19d2
Balia Honda 16150 1280 Muerstas 500 1892%
La Palma [ 3= [z Faantozucle Fouo 18211872
Vifales 190 19EE San bliguel 1400 [RV R R
Canasi 20 1957 Guairnars 01 1367
Telayrna! 1 20 (B2 13-4 Jinraguay o 20 1872
MWariat 2 2D 18054 Mejipacaa a0 1385
Cakafar 2 1954 Caym:n A0 1540
M. kakana B0 1973 Cayayogiiin =8 18G2
Agubumy 00 |az? Sliraow S0 FREEE
Wanicarzqua fU 18815394 Azlguin 2 B0 1201
Oehrita 05 19341 Gibara R PRAR
=Huewsbanaillz B00 TGo¥F arzang Lo [REF
Fgso Bonite 1,200 148 Fie Yarw 1 10k 1u2
Sumanayagua 120 133G §RA Rin Yara 7 10 |86z
HAOaHE 4 TOEL Sunbiagu 1 1. 060 LI
CAaMmarores 40 TRES Santiage 2 B tanr
Teninica 1000 18935 Paraclae AN ta38n
Yayaho 160 18221577 Fairma Sariagno t2h Fithl
Salteders i a5 i1 Freme L) 1226
Janbenica 100 1242 Guase 1] 1TR82
Suurce: Mational Institute of Watar Resources.

Coverage and conditions of the drinking water suppfy.  The following
information on the covearage and conditions of the supply of water to the served
population has been taken from: the Second Fvaluation Report for the Nalional Action
Fian, (Degcember 1993):
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Table 5.9
Coverage of drinking water supply at the national level, 1993
{figures in milfions of inhabitants)

Popuiation Tota Sepved Househald Fublic Easy Teortal
irrtal cannectigns SHrVICE BCERSS served

W % T Y
Lrban .47 FF3 21.1 10T 3.0 04,2
Rurai 2.65k 2.20 77.3 28.1 277 83.0
Toral e &an &48.0 ra A 240 g1 &

The service deficit is 8.5%, which means a population of 230,000 inhabitants
wilhaoul drinking water sarvice,

Table 5,10
Coverage of housahold supply by pravince, June 1994
ifigures in thousands of inhabitants]

Frovvingee MNa. places Tuwtal population Urpan popul ation Aural pepulation
wuith wakey
gyntames Esomate: Beasfle, % Esamatod  Honetle. Esurmated  Dansfic,
L Y
Minar del Mo 45 713.2 <358 53 4301 4 2551 10
1 & Habzing 170 a5 HAET Ha frobit i3 141.6G H5
Cludac cn & :labana 1 i,°873 Zcon 37 BTV a7 "
MalanLias | S B3O8 Wl & B b & 8h #4842 BT
“illa Clara L4 8322.3 1BE,1 L GHG.S vl T6ZX.0Q 17
Cierducpgas 34 3¥4.2 281.0 1’3 JHT.I 1 Yo 1
Hanezly Wil RN IH] elF H el ES 338.5 BG TG RE|
Clage de Aviz &0 JEAG 2634 &% 196.7 EZ a7 20
Caaplcy b SEC ®fh.B  4H LI bR THa TE
Laz Turas T £1a2 2T AR 156 g1 1984 H
Halglm B 1.4020.8 A13D 49 14 =] E1 A4F.4 11
[ETHN TS TET EHiE. 414.4 o1 Agd. G el 132 2 15
Santiagt de Cuds Q2 1,021.2 B0l ¥E 737 ge ansa A4
CIuEnE S arr: 1EB4h [LilH td gHyY g T 376G i) 12T T2
isla oo la Juventud 11 TR.2 77.8 5% A 100 L ¥
Cubp F s AL HE S S ATH A1 oa.aen ! &7 20 e Pl
Source [stimated populaticn: State Commirtes on Statistics
Covered popuiation: MWaripnz! insltitute of Water Resources

Maeas with waker sysiems: National Institute of Water Hesources

Other smallar systems are administralively assigned to sugar, agricultural or
industriat companias, serving some 200,000 people residing in same 250 towns.



(i)

in this secloral study, a qualitanve esumate ¢f the coverage (table 5.1 1) has
been made, classifying the services as "appropriate” and "delicient service”, basnd
on the general diagnosis of the condition of the drinking water systems. In the urban
sector, it has been estimated that some 30% of the coverage has deflicient sarvice,
which would correspond to the estimated users who do not have regular service with
respect fo either guantity or continuity, and impsrtant projects and activitivs to
retiabilitate and improve the systems must be carried out. I the rural sector, it has
baen estimated that 109% of the population is provided deficient service, considering
tha currant problems with public service systems and easy accass syslems, which
shnuld be improved of reptaced with more afticient conventional systems [table 5.3 1.

Takle 5.11
Coverage of drinking water, national ievel, 1933
{figuras in millions ef inhabitants)

Sagtor Total o Coverad popllaticn wirdh dinkbag weter sarvice o Fopulation
pepulation withot

Adeyoaly service Gaficiatit Toval drinking

- Enrvice with wWaTEr

Hausahaid Public Eagy Tatel SEVIGE -

canrecdian zatrvlea ACCBEE

Urhan B2y 07 Bi.: 0ot 30 G173 IGO0 B 3.8
HAuiral 2.130 24.3 P 231 227 TRG 10k RI0 2.0
Iaial Fél 0 T R rad Ao Gb. Sb7 a7r.% =0

Source: National Institute of Water Resourcos
Frincipal characteristics of the physical systerns and service defivery.
Continuity and refiability of service:

The improvement in the continuity of water service was one of the initiativas
that achieved significant results during the past decade, At the beginning of the
1380s, the service periods were an average of 12.3 howrs per day. Through a
software pragram applied to the tapacities of water sources, delivary, storage and
distribution and better managed operations, an increase in the por capita volumeas and
fours of service was achieved, Most of tha cities and tavwns had an averags daily
supply of 15.1 hours per day in 1988, [n recent years, interruptions in the enzrgy
supply have contributed to discontinuity m the operanions of an ever-Fcreasing
number of systems. Currently in seven provinces (Havana, Yillo Clara, Cienfuegos,
Camagley, Las Tunas, Holguin and Grarmmal, the contingity af sorvicoe s loss than
12.0 hours per day and the national average has declingd to 15,1 hours par day.
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Table B.12
Average time of water service of the country’s
water supply systems by province. Comparisoen with 1983
(figures in hours per day)

Province Avegrage firne of sarvice
18RE 1821 1992 1223
Pinar del Rip 17.0 168 ThE 158
La Habana 16.7 16,0 LR 14,3
Cdad.de La Habana 1G.0 16.0 16.0 8.0
hartanzas 23.0 1.9 21.8 221
Villa Clara 11.5 11.0 2.0 8.0
Cienfurgos 11.4 1.7 9.8 9.1
Sancri Spietues 200 174 17.3 Th &
Cicgo de Avila 21.4 T2.5 7450 16,0
Camagaey 12.h 21.4 18.0 10.0
Las Tunas 1.8 12.0 6.0 Gl
Holgwin 0.6 10.56
Granms 12.4 13.4 B.G 10.0
Santiago de Cuba 6.2 137 12.3 12.4
Guantdnarmn 19.0 18.0 18.0 te.0
lsla du iz Jowveniuid 201 13.0 14.0) 18.0
Cuba f&. 1 T, ¥ 134 P37
Souce; Supplesmiental Slatisural information System

The search for alternativas turns cut to br somewhat compiex: in only 4 cities
of the country is part of the supply provided by gravity. Significant capacities in
reserve tanks do net axist thal would altenuate the effecis of elecirical outages in a
significant way, which means that as far as passible, the system attempts to keop the
mast important watar pumps going without loss of etectricity. Otherimportant causes
of supply stoppaues are caused by deficiencies in the gumping aguipmeant reguired by
most of the systems, The progressive decline in the purchase af this equipment in the
last five years, as well as the drop in the supply of spare parts, has reduced the
gguipment in operation ta practically critical levels. A large number of pumping
stations do not have Lackup sguipment, which means that substitute equipment
cannot be put wte service in the event of breakdowns, and prolonged stappages oocur
until the eguipmeant can be repaired.

Consumption and demands:

The gross per capita valume delivered by the water supply systems in 1983,
which express the ratic between the water extracted from the sources and the
nopulaticn connecied to these systems, varied by province from 278 to 632 liters per

person per day.
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Table 5,13
Avarage par capita gross volume of water suppliad by
the pravinces in 1988 and 19593
ffigures in liters/persan/day)

Province Supply
1988 19935
Rirar W=l Riv bE1T g9
L.a Habana G35 arz
Ciudad de La Habana 513 Bd3
Metanzas FEb 832
Villa Clara 537 AZE
Cienlueyns BEY 488
Sencti Splritus 494 473
Ciego de Avila S46 462
Camagiey B/ 512
fas Tunas 283 278
Halguin 547 331
Granma 351 299
Santizgo de Cuba 2R 343
Guantdnama o5 478
tzla e g Juventyd P S 358
uba S04 G54
Source: Maticnal Institute af YWater Resnources,

Although this table dees not directly provide the reai residential supply by
including losses from the system and consumption by the industrial, public and
commercial sectors, irs trends serve 1o identify the extremes in the supply situation,
Four provinces (Las Tunas, Granma, Holguln and Santiago de Cubal as well as the
mimnicipality Isla de la Juvenilud present per capita averapes that are far below the
national average. These provinces also have low service levels in thair territaries, in
which significant invastmants in water supply sysiems have not been made [except
in the city of Holguin) over the last dacade. in La Ista de ts Juventud the variation
indicates a reduction in pumpeing capacity caused by slectrical outages.

The volumes in table B.13 are exceesively high. T is worth recommenging here
ihe review of the per capita demand lavels tor system design established by Cuban
Standard NC B3-91: 1983, The requirements are vary high, which means that they
should be adjusted to current technical, economic and suciat conditions. As a sample,
table 5.14 analyzes the demand and aeticit in 11 cities of the country.
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Tahle h.14
Hestrictions an water sources ic 11 Cuban cities, 1393
{figures in Hersi/secand)

City Inhubitants Watar Current Deticit

demand supply
Lits Tunas 130,000 Gh2 210 452
Manzanilin 118,000 S0 320 2481
Fuerto Padre 45,000 244 120 124
Banes 40,000 217 72 tEh
Placetas 45,000 244 5B 188
Graimars 20,000 a3 40 43
Cotombia 20,000 as a6 53
San Luis 25,000 144 78 25
Miguers 12 600 g1 A ha
Campechaeia 20,000 83 30 h3
Guisa 203,000 04 45 38
Tortal 502,500 2,485 D7 f.4a88
SO e: Mational Instiiuw of ¥Water Hesources.

There are several projects designed aamprove this deticit that are still pending
Or are in process:

Las Tunas, Puerlo Padre and Calombia: Expansion of capacities in souraes and
condutis by 600, 300 and 200 Iiters per second, respectively. In Caoloembia, in
addition, the construction af a gaogd part of its distribution netwaork.

Banes, Placetas, Guaimary and San Luig: Expansion of source and conduit
capacities by 100 liters per second in each one of them, and in Guaimare, in
addition, the capacity of its drinking watgr treatment pHant,

- Granma: Exscution of projects in Bayamao, Manzanillo, Guisa, Niguero and
Carnpeachuela, which include increases in their source and conduit capacities.

Waler guality:

Therc are currertthy serious greblems with the quality of the water provided (o
tha population due 1o the cperation and maintenance condittons of the systems, and
difficulties with the procuremant of chemical products for treatment, and eguipment
and spare paris for the existing installations. Up to 1889, he supply of equipment
and repiacament parts for these instailations was regular and stable. This stabifity in
the supplies allowed the extension of chilarination ta practically all of the urban
systems and & good part of the rueat systems in the couniry. The continuity of
pperatian ot these instaliations came o exceed 9 out of svery 10 days.
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The 49 existing drinking waler treatmant plants in the country have deficiencies
in their operations. The sharp decling in the manufacture of aluminum sulfate in the
cauntry and the reduction in the national production of chioring gas have seriously
affectad the quality of the treatment. Table 5,15 shows the serious decling in the
dalivery valumes of alurninum suifale in recent years, and by 1933 oniy B% of the
domand was covered.

Table 5.15
Trend ini tha dalivery aof aluminum suliate
used to treat water in drinking water treaiment plants, 1328-1533
(figures in metric tons)

Year Caliveries Demarndt
Y
1988 4 534 b4
1988 d2.742 47
19940 3,983 L
1501 2.FTC 31
1587 1. B37 ik
1993 F30 a
Source: dational |natitute of Water Besources

Equally critical is the reduction of the produciion volumeas and deliveries of
chloring gas for the water diginfection process. Table 5,16 indicates the drop in the
delivery volurnes in recent years, so that by 1993 anly 44% of the demand was
covored.

Table b.16
Trend in the delivery of chlorine gas to water supply systems
for the treatment of water provided to the popuiation, 1988-1893
ifigures in metric ions}

Toars Ueliverias Cemand
%
1988 3, h04 HE
1985 7.603 rL|
199 1,914 h3
14991 2,245 B2
1982 22324 BE
1993 1,088 44
Source: Mational instituse of Yator Hosources
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5. ANALYSES OF THE PHYSICAL AHD TECHMICAL CHARACTERIST.CS OF THE SECTOR

The diginfection of water with sodium hypochicrité has slso ron into serious
difficuities, both in production and in transportation, because of the paor technical
condition af the special vehicles required. With respect to calcium hypachlorite, the
principal impact has been the short supply caused by the lack of the fareign exchange
needed 1o buy it on the international market.

Cuha’s industry has the potantial factory capacity to meet the current demand
for chiorine gas, alumminum seifate, sodiurm bhypochlorite and hydrate of hme.
Howwawver, electrochemical operations hawve difficulties becavse of a lack ol
replacement parts and analyzer equipment. 48% of the stoppages in the chlorine gas
tnstaliations in 1993 wore the result of breskdoawwns, while in 1288 and 1988
breakdowns caused only 2.8% and 3.8% of stoppages, respectively. The above has
atfected the continuity of water chlarination, which was higher than 90% i 1538,
bizt has experienced a sharp drop over the last B years.

Tabie B.A7
Continuity of water chlgrinatian
{figures in percentagsst

Y ear 1829 1830 1981 1832 1923

Consinuity 88.0 822 TE4 71.4 B1.0

A1 the national level, ths reduction of the volume ot treated water has shown
the rend indicated in Table B, 18 helow.
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B BRA YRS DF THE PHY@ca. AN TECHKICAL CTHABAC IEHIRTICS OF 1HE SEULOR

it is notoeworthy that the population that does not have formal weater
disinfeclion services resorts to alternative processes, and especially boiling, despite
the fact that these processes increase the consumption of fuel and elactrical eneray.
The water treatment problems indicated here, (ogether with the failures in the supply
coniinuity causod by the increased breadkdowns of bumping equipment and the
increase in unatlended leaks, hag frequently caused the guality of the water received
by the populatan to be affected in a significant nuriber of systems.  This
devalopment represents the weakening of one of the areas wheare the country had
succeeded in making notable improvements.

Losses and unmetered water: There iz no esiablished technical program Lo
rehahilitare and optimize axisting drinking warer systams, nor bave intansive oss
recovery prajects been undertaken. The general condition of the systems with respect
10 they conduit, storage and distribution campoanents, and their deficiencies in
established operation and maintenance grocasses, have caused very high rales of
unmetered water, Wwith eatimates that vary between 30 and BOY% tor the varous
focalities. The suppression af leaks in eonduits ar distribution netwaorks, which require
the supply of imporied malarials, is not limiled to significant breakdowns: there are
also grawing lossas of water, bow water pressore and additional expenditures on
glectricity for pumping. The suppression of water leaks, o the thausands, has
declined in comparison to 1888, as indicated by the following tabife:

Tanle 5.193
Suppression of water inaks
(figures in thousands)

Y ear 1948 1990 HEN 1982 19933

Loaks eliminated 1414 1148 Ti20 102.0 105 6

Macrormeasurement and micrameasurément: Thereestablishment of househald
meler systems vwas initiated in 1872 in the City of Havana, from a national stream
gauge factary with a capacity of 60 thousand units per year. Meterg are currently
installed in 340,000 dwellings in the city, of which 28% have opearating prablems
causad by a need for repair. The industrial, pubfic and comimercial sectors have also
been melered. This program has not been extended to the rest of Lhe country.

Inthe absence of a micromessurement and distribution control pragram, the per
capita gross volumes mask supply problems. In cities such as Havana, Camagley,
Cienfusgos and Santa Clara, tha per capita averages do not correspond with the real
supply in substantial arcas of the residential sector. This deticient service is not only
associated with the supply capacities, but also with imbalances in distribulion that are
caused by technological problems: diameters of waler mains, tha closing of circuits
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and overconsumplion by the largest users in relation 1o their real demands.
Macromeasurement programs have not been astablished in the supply systems,
condoits and principal distribution pipes.

There has notl been sufficient siaticnary eguipment o adeguately measura
sources, which means that the system has depended on portabie equipment anc
precise instantaneous measuremeants, Under these conditions the operational canra!
of the distribution sysiems has been totally deficient. Micromeasurement is limited to
the City of Havana, with a plan that has bean in efigct for almost 20 yvears, Varadero
and the State consumears of the cities of Santiaga de Cuba, Pinar del Rin and
Matanzas. The national production of strearn gaugss and the procurcment of
accessories for their installation are currenlly affected, which mesans that the
micromeasurament program has had 1o be limited to current levels,

Operating and maintersnce conditions: As notad previously, there are 1,261
water supply systems in the country that provide household supply. As a complement
ta the water supply systom, there is the distribution of water by tank trucks, with a
fleet of 4Y6 wehicles in 1323 that distributed 8.8 million m@ of drinking water.
Oistribution  capacities for this public service are severely alfected and the
pracuremant of replacement parts and accessories {tires and batteries] for the vehicles
is currently very restricted: of 510 vahicles, 40% are nat able o tunctien for lack of
such parts. The support infrastruciture for the operation of these services tincludes 21
worksheps far mechanical and elecirical repairs, T4 provingial laboratoeriey and 27
teatment control plants. There are cuifently 28 commissions pursuing piometric
studies wnd 15 technical groups working on aperations.

The pumping of water has baen attected since 1991, mainly in urban and rural
terwwns, #s 8 result of the sigrificant drop in the anergy and Tuel potantial of the
country. There has been a resciung reductian i the per capita valume of water
received by these popuiations by pipe. Allernpls are being made to attomaats some
of this impact, especially in the rural sector, through the utilization of alternative
devices and the oxtension of the use of public fauntains. To this end, a centar has
been created for the develcpment of rural waler supply and sanitation technologies,
which has made it passitle ta begin to produce two models of windmiils, bandpumps
and a hydraulic ram, as weil 08 a constant charge manual chiosinator and the
gdaptation of polyethylene irmgation pipes for supply purpases,

in the rural secior, however, the role of waler system administrations has been
incecased. Thoy provide support and promate & program 1o increass Llhase services
amuong the rural population, coniributing to highar prestige in these communities and
having a modest impact on peripheral urban areas.
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i general, the aperating and maintenance conditions of most of the systams
are poor and have an impacl on Lthe economic problerns of the country, the lack of
gquipment and materials, ihe age of the systems and their hydrauiic conditions, andg
tha detariorated state of the physical siructure of the installations.

B.1.2 Physical sanitation systems

f£xisting systems.  In the urban sectar there are 384 localities that have some
kind of sewerage system. |t bas been cstimated that these systems collacted
appraximately 502.4 milhon cubic meters of wastewater in 1993, amounting to some
36.5% of the watar supply; the remaining percentage was disposed af in sepiic lanks,
ar other salutions were Lsead.

Tahle §.20
Coverage of sawerage systems by provinge, 1993

Frovince Locaiities with sewarage
Pioar del R 21
La Habana 51
Ciudad de La Habkana ]
Matanzas 11
Villa Clara 23
Cienfusgos 3
Sanctl Spiritus 2B
Liego de Avila 34
Camagiey 443
| & Tungs 22
Hoiguin a1
Granma B2
Santiago de Cuba 12
Guantanamo !
lala de la Juventud 12
Crbs FH4
BOLCE: Mational Institute of Waisr Resourcasg.
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Sewarage systems are frequently still incormplete in the most impartant cities,
which maans that these systems goexist with saptic tank dispesal. During the last
docadn projects Lo construct collactors wera inihated, primarily in provincial capitals.
Although al the end of the decade same of these projects were interrupted and others
have not completed the installalion and connection of their sacondary networks,
significant grawth in the sanitation of the cities was achieved, which still needs 10 be
continued., The popudation living in rural areas widely uses latrines, with amaller
numbers using septic tanks and only some 90,000 with connections 1o sewerage
systems. In the dispersed rural sector 1.8 million people), maost of the papulation
utilizeg individieal sanitation devices. hasically latrings.

Waste troatment instalfstions. There are five waslewater ireatment piants in
the country whose sileation is tetaly critical; in the evatuation that was contuciod in
1893, anly ihe Marfa del Carmen piant in the City of Havana was functioning, and
holow capacity because the sewerage syslerm had not been completsd. The ramaining
plants are out of commigsion because of eguipment tailures, the lack of maintenancea
and cperating problems. The total dasign capacity of the troarment plants in the
country is 1,020.0 liters per second, whizh wowld represent 33% of the total volume
of urhan waste treatad. Mowever, due to the irreguiar operation of the planis, oniy
21.6% of the wastewater evacuated by urban sewerage systems received irgatment
in 1983, a volume that was aven 825 than the voiume treatad in 18382,

Table 5 .21 shows the list of existing purification plants and their design
capacities.
Tahiz 5.21
Wastewater purification plants, 1393

Fravinee Flant {lzpacity Ifs
La Habana Bejucal 180
Civdad de Habana Marfa del Carmen BO0G
Cinitra 100
Cangrejeras 2%
WVilla Clara =anta Clara 150
Source; Mational Institute of Water Hesouroes.

There arc a total of 1,780 stabilization ponds in the country that treat
residential, industrial and agricettural and livestook vwastewalar,
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Table 5.22
Stabilization ponda, 1953

faculintiva Anasrchic Sarabic Total
Fopulation 477 & 32 Hi54]
Schonts 8§43 iy 18 683
Industries 1440 63 23 228
Agrir. and Livastock 175 122 1 307
Total 7,430 2E7 23 1,780
Source: Mational Sanitation Guresd,

Facultative lakns are the most numarcus and are distributed throoghout the
entire counlry; the provinces of Vilia Clara, Havana, Matanzas and Pinar del Rlo have
the graatest number. Table §.23 indicates the distribution by province of existing
facultative lakes.

Tabhin 5.23
Distribution of facuitative lakes by province, 1993

Frovinge Facultstive lakes
' Ti}
Finar dei Ric 138
ia Mabana 141
Civdad de La | labans 45
hatanzas 140
Willa Clara 142
Cientueges 30
Sancti Spiritus T7
Cikga da Avila 47
Camagiey 17
Laz Tunas 9z
Halguir 108
Granma 81
Santiago de Cuba FaL
Ciuantaname P
isla de la Juventud 103
Cubra 7430
Sourme: Natonal Savalation Bureakl,
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The annual volume of wastewaler colizcied in the sewerage systems in tha
country in 1993 was approximately 502.4 million eubic meters, of which the
estimatad volume treaied was some 108.6 million cubic meters.  Accordingly, the
volume treated was only 21.6%, of the collected volume. Of the 108.8 million cubic
meters treated during the vear, 15 million were treated in the Maria del Garmen plant
and 83.6 million in pther systems, basically through a totai of 564 statilization ponds
in the country that cover a considerable volume of urhan (Z21.6% of the population?,
industrial, agricultural, livestack and schooi vwastes,

Coverage and ssmitation conditions. The evalustion in the December 1993
Mational Aclion Plan estimares the coverages af the sanitation services provided by
SEwWBrage systems, septic tanks and latrines.  The szrvice deficit in urban areas
amaunts 1o 280,000 residents (3.4% of the total urban population). In the rural
scotor, 740,000 inhabitants do nat have any sanitation service (£28.0% of the total
fural population). Table 5.24 provides this coverage data.

Table h 24
Sanitation covarage at the national level, 1993
tfigures in millions of inhabitants)

Sactor Trtal Toral sarved Sowerage Septic tanks Total
population population % & latrines 9% servad %
Urban 8.27 F.09 40 4 ES.2 05.5
Rural 2,65 1.9% b.2 B6.B F2.0
Frorral a0 2,50 278 58.8 0.8
Source; Matipnal lngtitute of Watker Resources.

The deficit in thase services amounis to same 7.02 millien people who lack
adequate sanitation.  Owver the next 10 years there will be a 0.78 million person
tncreaseo in the population of the country, people who will also require these services.

The sectoral study incloded a general digagnoasis of the conditicns ang
characteristics of the saniration systems. A quatitarive analysis of the coverages
provided in table 5.24 should consider the serious probems with the existing systems
thal require better technical and sanitary solutions, Table 5.25 provides estimates of
the coverage with adequate service and inadequate sclutions that should be
addressed. It has been cstimated that 5.4% of the population of urban areas have
inadaguale sewerage service thal reguires significant rehabititation. #t has alsn bean
estimated thal 24.68% of septic tanks and latrines are inadeguate considoring the
currenl maintenance problems and the need for parlially substitutes for sewoerage
sysiems. In rural areas it has heen estimated that 20% of the current gopulatiorns
served with septic tanks and latrines recoive sorvice with unsuitable solutions, and it
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is nacessary @ improve the operating gnd maintenance processes of substituie
sevwerage gystems or other eolisctive disposal salutions for them,

Table b. 25
Sanitation coverage with saitabie and unisuitabie service
{figures in millions of inhabitants)

Sogtor Total T Populaton with sAniieiion service (%) Papulation
populaticn withowt
Approprista service fopulation Total  caryice %
inspprupriete writh
Erwaraga Tanks & Tatal solutdions sarvice
latrincs

Litban 3.27 a7 Kir 31.8 BE_£ di3.0 BE.5 3.4
Fural A.6h 24.3 he 4RB.8 5F.0 20.0 2.0 AR
Toral e Face 39 252 Fed 2 2748 508 a4

aourcs: Matensd Instituie of SWater Rescurces

Drainage systerns. The existing drainage svstems are Tvpically in urban areas,
and arg limited 1o sections of citias whers rainwater runcff surpasses the evacuation
and infiltration capaciies of the land,  Urban drainage projects arg relatively
axpensive. The growing wihanization Has increased the demand to protect the
papuiation, and provide economical installations and delivery in flood prone argas. In
the last decade, drainage works have been built in parts of tha City of Havana,
Bavarmna, Ciego de Avila and to a iesser extent in gther cities. These projects have
helped relieve the affects of the floods in these areas, although their capacities are not
sufficient 1o pratect the large stregts which, over the iast three years, have increased
in number in soveral cines of the counney.

Operations and maimienasnce. In the districts of cities with sevwerags system
networks, owvarfloves are caousad by the rise of tributaries and obsiructions and
excessive rain, The removal of obastructions and tha reduction of sewear averllows arg
dependent on the maintenance cyoles for sewerage systems and the cleaning
scheduies for septic tanks. The worst sanitary impacts of limited nwvacuatian
capacities are sewer overflows in urban areas, caused by inadequate maintenance and
the contamination af warcrcourses that flow through urban aress or dareas alony the
coast.




CLRA

availability of fuek

Takle B.28

Removal af sewerage chstructions

1981

1992

1983

Obstraction removals 48 300

BR300

64,900

Sa R

their condition, by provinge.

tog

Talle .27

Ratigral Institute of Warer Resources

The capacity to clean septic tanks is rmuch lower than the demand as a result
af two causes: the technical condition of vehiclas, with 40% of them currently oul
of service for lack ot spare paits and tires; and second, the limbausn on the
There is alsp the low operating capacity ot a large number of
septic tanks because they are too small ar there is too little infiliration patential in the
satl where they were constructed. These tactors cause their cleaning nyclas to be too
frequent. The dispersed rural population widely uses latrines and, to 8 much lesser
axtent, septic tanks. The former are dry gnd their excavation is the responsibility of
users; the cleaning of septic tanks, with the imitations discussed abowve, is provided
by operating companies. Tabke 527 shows the number of tank cleaning trucks and

Tank cleaning trucks and their number in service, 1994

Province Tank clearing trucks
Totat Dut af service
Finar del Hia 26 5]
La Habana 46 17
Ciudad de La Habana 120 21
Matanzas 12 2
WVilia Clara 28 1E
Cienfuegos 2] ]
Sancti Spiritus 19 10
{iego de Avila 14 i
Camagiley 441 15
Las Tunas 20 .
Hoiguin 3 135
Gramna 82 40
Santiagn ce Cuba A1 25
Guaritanamo 11 113
lsla de ta Joventod 5] 2
fatad R 208

Source:

Kintstry of Pubdic Health.

Hygiene Table
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The principal probtemns affecting the aperating condition of planls rhat treat
sewar water and the water in stabilization ponds, have to do with maintenance and
the pporation of these systerms. The equipment in these plants needs to be replaced
in order ta regenerate their operating capacities.

9.2 Technical, administrative and logistical support
5.2.1 Managermnernt of services

Cver the last three years the administrative regrganication process has been
accelerated in the drinking water and sanitation service area. These services are
currently administersd by pravinnial water supply and sewerage system bureaus, with
rmunicipal administrations and agencies that are dependent financially an the State
budget. The revenues of these agencies, which include excess charges for metered
watler, the supply of water by fank trucks, the cleaning of septic tanks and repair
service provided to other entities, coverad 24.8% of thair administrative expanditures
1$79.6 mittion) in 1992, In May of this year, a decrec was issued that authorized
charges for water and sewerage services for the entire population, with a specific but
sufficient rate to cover administrative expsanditures. The application ol fees g the
otate sector (public, commercial and industrial] should be carriad aur at the same time
as they are appiied to the rasidentiat sector, and while final regulations are studied for
the foreign exchange area. These measuras have two immediate implications for the
agrministration of these services: a new reorganization, given the weight ol the
commercial area in the generation of revenues from this sectar and, because of the
volume of these revenues, the viabiity of an independent State budgetl for these
entities.

The parcentags of university graduates in vwaier supply and sewerage system
agenaies has seen vigorous grawth., Tie recrganization process, which conterred
highar stalus an Lheir functions, provided for higher wages 25 well. Both incentives
agtiraciad an appreciahle namber of quakified staflf. OF a tatal of 17,200 workers,
1,220 are proifessionai and mid-ieval tachnical staff. From 1980 to 1823, the number
of professionals grew from 230 to 4he with the selsction of ane of its mast dynamic
components. Although this growth is not sufficient by itself, because some time is
required to consolidate the vworking groups and iheir specializations, it still represents
vaiuahle strengthening of the technical capacity of these agencies for the future.

A necassary step for their improvement is the astablishment of service control
cenlers. These offices are linked by telephang or radio with the supply and sanitation
systems of the entire province and receive daily information an their operations, giving
instructions an operations, pump failures, reatment and distribution, and linking
workshop serviges and technical arsas and the movement of supplies.  This
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infarmation is recorded, processed and stored, for the most part by micracomputar.
These offices have been established in all ot the provinecial bureaus, and, even with
their inadequate communication and recording systems, are stilt facilitating more
stabie service in all of tho systems and improving the [evels of gperstion.  The
axperience of these cenlers is being expandsed t¢ the most important supplies ot each
province.

However, the pitometric study committees @re lagging in their functions.
Formed as specialized working groups within the aperations area, these commitlees
should cairy  owl systematic  Scurce measurement programs, determine the
consumption and loss [evels of the most imporiant users, update the pipe netwarks,
incraase the elliciency of pumping and detect non-vigsible vater leaks, as waell as
conduct service gquality surveys 18 sUpport the operating programs to put into place
N gach water supply system.  Although these committeess have axisted in many
provinces for more than 20 yvears, thay have nol received assistance froim aoperations
advisory groups. This lack of supporl has meaant thal they must frequently fimit
themselves to the detaction of iekaks and the rasolutian of disputes with users,
abandoning their principal tasks of planning water distribution and increasing service
gualily.

It takes a very shart time tar the utilization of computer techniques in aperating
these systems io vield significant results. The recording and pracassing of operations
data has begun, but the use of gpecific grograms for this purpose has not yet bean
gxtended to watser suppiy system bureaus. In spite of this, the country hag uselul
programs and pracedures and sufficient staff with knowledae ot information science
fanguages and systems,

There is & moTe complicated situation i the rural systems.
YWater supply system entities are responsible for administering many of them, but a
significant number {approximately 250 systems} are associated with sogar and
agricitural companies.  Althoeugh the latter do not exercise systematic supervision
through the branch institution of the seciar, lacal governments frequenty function as
alternative coordinators in rather effective ways.

L. 2.2 Information systems

The water supply and sowerage entfitics bave establishad a systam to record
primary data on their operations and mainlenance. These primary dats collociion
systams arg establishad in each pumping station and treatment installation of 1the
water supfly and sewerage systems, and the data is sent 1o municipal bureaus weekly
lo be processed. Each prowvincial territorial bureaw records angd processes this
information  and systemarically slores the data, usually with the use of
microcomputers. A selection of essential data includes the following aspocts;
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financial, consumptian, extension and operaiing. This information is reported to the
national water and sanitation agency, the Natienal Institute of Water Resources. This
decentralizalion of the sector's adrministrative information accords due authority (o the
provincial bureaus and also helps to simplify the national statisticat systam. In turn,
tha Ministry of Fublic Health has established a health infonmation system 1o monitos
water potability and sanitation.

The beginning of comrmarcial activity in these entitios during this year should
axpand the universe of data on the sector. in addiiion, there is no systemaric
recarding of the coverage of an impaortant segment of the papulation that does not
recaive services from Lhe waler supply and sewerage system entitias.  Nar is the
disparsed rural population included. The current National Action Program for this
dacade includes in its activities the implamentation af a territorial system that would
integrate all fypes of service by population secror, as well as ths processing of this
data in orger to provide a national picture that could be compared with other countrias
of the Region. This systern implies a redesign and refarmulation of the current darta
callection, recarding and processing system that would complete its extension and
relate it to the reorganization thar has taken place in the sector in recent vears, and
particularly 1o the recent inclusion of commerciai activity.

5.3 Technical pians and pragrams that have been implemenied in the sector

The reporl on walar supply systerms, sevwerage systems and drainage systems
issued by the National Assembiy in 1978 estabhshed the eiements (o regulate tha
sector starting at that time. These regulations consohidated the mainfenance program,
amonig oihers, and idenlified a specific construclion program for these syslems. i
gddition, the regulations Tagilitated the implementaton of the rural water sopply
program that was initiated during the previoos decade, increasaed the nuimbar of
students and resulted in the creation of a specially in hydraulics studies.  Other
programs, such as the watar treatmsni program, which were already in eftect, were
also strengthened as a result of the provisions of the report.

The promulgaticn of the International Dacade on Drinking Water and
Environmesntal Sanitation by the United Nations had ancillary effects on the sector.
The sreation of a national committea and goals for the decade {rom 1881 o 1390
praduced a grearer integration of water and sanitation activities and facilitated the
irmplementalion of the only coffabarative projectin this sector with the United Nations
System, with UNICEF and the Governmant of Cuha coordinating & rural program that
is still operating. These programs were operating during practically the antire prévious
decade, At the cnd of the decade, increasing financial and commercial problems
required a reduction in the volume of several of these programs ang the reformulatiarn
af athers.
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The current situation af these programs is the following:

Construction program. This program of new canstruction and repair projzeis
reachad annual leveis of $48.0 million at constant arices, and represented a duubling
of such fovels in the 1970%. The public works program was establizshed in ail of the
provinces, ang provided support it such areas as canstruction eauipment, iabor and
building materials, including the supply of pipes produced in Cuba. This program has
bean one of the most affacted. !t is preceeding at barely one third the annual rate of
the previous decade and is currently directed 10 public works thal cannol be delayed
in orday 1o solve service crises or to supply export ar tourism industries.

Preveniive maintenance program. |n the laie 1980s the creation of brigades
and workshops was expandad and technalagies ware introduced for the inspection
and repair of pipcs. The consumption of maintenance maierials averaged US5% 5.0
midlion for the purchase of filtings, equaipment and accassories. The program has been
reduced as a result of limits on imported supplies, and, 10 5 tesser extent, on
equiprment, which has had & direct impact in terms of & reductiion in mamntenance an
the networks and technoiogical aguipment. Howewver, the creation of repair
workshops has cantinued to expand. More maintenance and repair work is being
performed with the use of available construction capacities and, in the case of certain
supplies, alternative solutions are sounht. The development of naw proceduras and
technalogies, such as chamber inspections and the reconsfroction of pipes with
cement martar under pressura EZMA), has been suspended for lack al the financing
needed 10 purchase eqguiprnent and supplies.

Macro and rivcromeasurerment. The function of measuring sources, pipelines
and channels has not succesded in generating a sufficient aliccation of stationary
equipment, meaning that the system hasg been dapendent on portable equipment and
spot measurements.  This has slowed down the establishmeant and pdating ot
distribution plans and supplies for the large water supply systermns and has oot
provided for much appiication to sewerage sysiams, because of the limited work
capacitias of the pitometric study commirtees.  Micromeasurement is fimited to
sectinns af a small number of citins. The national production of stream gauges ancg
the purchase of fittings to install them are currently affacied; lTar this reason, the
micrameasurameant pragram has had to be maintained at current levels.

FPitometor measuroment. Pitometiic studies have been conductaed in the country
for the last fifty yvears. During seasonzl crises caused by drought and overloaded
systems, these studies have made i1 possible to establish distribution plans to
attenuate the ettects of such contingencies. In additian, these studies have provided
for the rational use of water sources and pumping systems, and thay can dartect water
losses and excessive consumption, In the last 30 yearg, pitometric studies have boen
carried out in practically all of the provincial capital cities, and controgis have been
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gstablished on extraction Irom Sources, above all thraugh monitoring of salinity.
There are pitometrns study committeas in alb of the sorvice provider entities, with
variable degraes of experience in this work. Their programs need to be updated,
gspecially with respect to their ralationship to Tee cottection activities, the efficient usc
of water and Census technigues.

Censuses. The survey and recording of water supply and sewerage system
mstallations was kept updated untid the 19605, Subsequently some allempls were
made 1o update this informatian on the basis of inventories and operations studies,
AT teast the principal cities have been rather completely surveyed. The census of
users and their records, which was one of the unfinished aspects of the survey, has
recently been compieted as part of the activities 1o organize the collectian of water
fees. After the diagnoses of the conditian of the instaliations that were conducted
thraughout the countyy in 1879 and 1283, the procedure has only heen followed in
somea systams. The procedurs reguires the utilization of specialized techniques, for
which sufficiont eguipment is not awvailable.  This program still needs o be
consolidested in order for it to be appiied to all of the entities.

Canirol of feaks, The redugtion of water logses in the water supply systems
s one of the activities that has had the greatest etfect in improving service levels.
The increase in the availahility of water for consumption and the redoction ot
adminisirative expenditlures are associated with macro and micromeasurernant,
pitamerer and maintenance programs. Complete measurements of thair magnitude
are not yet availahie, but it has heen estimated that losses amount te more than 309%
of the water exlracted from sources, These losses invoive the overuse of water
resources, excessive expenditures on electricity and fuel and a deterioration of service
tevels, especially in the defivery sehedules and the par capita quantities of water. The
program ta repair rasidential desaks s currantly paralyzed by hmitattons in tho
production and quality of the samitary fittings, 5o that few measures ramain to be
applied to the residential sector, vwhich is the mast aumearoaus. Far this reason, these
effores are peing directed toward the contral of lcaks from State users.

Efficient use of water. This pragram is still in the formation staga. H includes
elemants and activities of othar programs: measurement, pitometzrs and leak conlrol,
for which there are variable degrees of experience in all the iterrnitorial service
companes. A national prototype of low water consumption sanitary aquipment has
been produced, but industrial production has not yet cccurred. There has been even
less progress in the arca of regulator fittings.  The gstablishment of the new financial
systern that develops conlractual iies with users should pramate the impiemantation
of efficiant waler use programs as way 1o reduce administrative expentiitures and
siahbilize service iavels. All of these elements noed to be integrated within g program
that is designed 1o raise the operating efficiency of these services. This type of
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program turn has boen particularly well received when used with populations rhat
have experienced somea restrictions in their water supphy.

Water treatment. This pragram is onea of the gidest exigting programs in the
cauntry’s drinking watey seclor. The drop in the availability af chemical products,
sgquipment and parts, as explained ahove, have put the operatiun of these installations
in a critical situation. in recent yvears. the development and use of watar treatmant
technologies and materials has peen promoted, including the use of auxiliary
voagulation products and filter materials and tha productian of equipment chlorinator
prototypes. The production of type MOGGODR gas pxidant generaling eguipment and
in it producers of sodium hypochtarite was begun.  Their development has been
limited by the lack of material sugport. [0 rurat towns, the use of manual chlorinators
and improvements in catchmeant works have baen expanded. In addition, patahility
monitoring  systems are bheing roformulated, in order to  penerate  gregtes
decentralization to campensale for the limitations on fuel and supplies currently beaing
expurienced by treatment control taboratories, 14 in all, beionging to the water supphy
companias and the 40 pubhc haalth sanitary monitoring antities.

Rural prograer.  Initiated in the lasl decade as a8 DIAPSA activity, during the
1280s this program succeeded in doubling the rural population suppiied by houwsehoid
connection, which grew from G.22 to C.55 million in 1990, Thea search far alternative
soltions made il possible to reduce program expenditures and adapl 19 the currant
Bmitalions on energy and matgrialz.  These developments ied to the uss of more
gffactive equipment and materials, such as windmiils, hydraulic rams, tandpumps and
plastic pipe produced in Cuba from the beginning of the 1820s. Inils implementation,
moie flexible standards ihan the desigr and constyuction ragulations established for
the urban sector have been used. These regulations make i1 possible 1o use sharter
design periads, reduce the per capita water valume and the caefficients of rregularity,
and use smaller diametar pipns. Together with strong community participation, this
has permitted the consclidation and extengian of the program 1o all of the provinces.
The rural program receivas support fram LUNECEF throagh collaboratian projects that
are renewed every three or four years. The rural sanitation extensiocn program has
advancned mare slowly due to limited progress in the introduction of improved latrines
and other solulions.

E.4 Monitaring and control of water guality
5.4.1 Institutions rasponsible for water quality
Warer quality controt and sanitary manitoring are carried gui by the Nalional

Institute of Water Rescurces and the Ministry of Public Mealth, and there is ciose
cooperation between these agencies in arder 1o coardinate the results obtained and
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decision-making in case sanitary problems should arise. The guality controt of treated
water is carried out thraugh provineial lzboratories and water supply and sewerage
system plants. The sanitary confrol of water is the sanitary monitoring activity that
is conducted by the Ministry of Public Health through provinciat hygiene and
epiderniology conters, the municipal hygiene and epidemiology unite and centers and
the health areas. This control includes State sanitary inspections and tha monitoring
of instaillations whare water for human consumption is handled, used or distributed,
and of sites where wastewater is gencrated, treated or evacuated. These activities
also inclide verification ot compliance with the hyglenag requirements established in
the prevailing national sanftary standards. General control over the quality ot water
saurces for all uses and the monitoring of spillages in terrestrial water resources is
carriad out by the provingial water resource bureaus using RERCAL for maniloring.

Water gquality control and drinking watar and wastewater sanitary monitoring
programe have been in operation for the last thrae decades. However, moriloring
activities have declined because of a lack of reagents, cutture media and other
matarials neaded by the various technigues, and 3iso hecause of the breakdown of
lsroratary equipment, tack of replacement parls, balieries snd tires for vehicies, the
scarcity of fuel and electric power prablems, This situation, which has developed over
the last thres yaars and has becomoe acute since 1993, is reflectad in the size of the
populatian that received no sanitary monilering dunng the past year.
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Table 5.28
Population supplied with water
withaut bhacteriologicai control in 1983, by province

Provinces Mo, inhahbitants %
Finar ded Rig A1,083 B.f
La Hakana LOh 238 89,5
Ciudad Habana
Matanzas 15,745 4.9
Villa Clara ..
Cienfuagos 18,064 7.2
Sangti Hpiritus 1,400 .7
Ciego de Avila 680,474 hLin 3
Camagliay Et,815 185.9
Las funas 41,2686 18,5
Heslguire 116,427 3.9
Granma 235 0.1
Santiago de Cuba

fivantanamo o
Isla de {8 Juventud 1,750 2.1
Cwba S35 007 LI

Souree:; Mirsistry of Public Health,

5.4.2 Factors that cotse dacfines i water quality

Wiost of the wvealer systems of the country are supplied with groundwateas, and
in genaral their bacteriological quatity s considerad good. Of the total water suppiied,
26.8% is from surface sources and some of thern have sericus probtams. Thea reot
difficuities result from deficient trealrnant of surface water for lack of resources.
There are also problemns with disinfection, the current condition of waler and
sewerage netwerks and discantinuous service, among other probiems, which
sometimes prevent water of the reauired guality from reaching the popuiation.

0.4.3 Morbidity and mortality from weaterfiorne disggses

Beginning in 1390, the difficult intornational situation that Cuba has faced has
tad adverse repercussions on the national aconamy and, particularky, on the
equipment and resowrces availabile to the water and sanitation sector. For this reasar,
a graduai deterioration in the sanitary conditians ot the country is taking place, which
s more accentuatod inocertain provinces. Thesse developmants have aise brought:

Protblems in the vwaler supply and the fack of chloring treatrmant, an occasions:
Improper treatment and final disposal of liguid wasies;
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Inadequaie coliection and final digposal of eaiid wasie;
increase in infestation ratas fram veciors,

As a result of these giluations, changes have taken place in the morbidity and
mortality trom comimunicable diseases over the past four years. [In both absoiute
numbers and rates there has beean an increasing trend tor typhod tever, dysenteries
and hepatitis A, especially, which have almost tripled their rates. Amaong othear things,
these ncreases mirror the deoterioratian in walar guality caused by insufficient
disinfection, ruptlures and accidents in condwits, hmited rmaintenance, o, Although
the country has continuad to make efforts o countaract this situation, the situation
may get worse if the essential financial structure is nor provided o carry out the
policy 1o maintain ihe coverage and guahty levels that have been achieved, including
the implameanitation of other activities, grimarily in nevw comumunities.

Tahle 5.29
Incidence of waterborne diseases, 1989-1993

Disease Ma.
19495 1980 1991 1832 _ 19937

Typhoddd fower 48 B3 100 b3 208
Baciliary dysentary 2RE 049 450 179
Amebng dysentary Ja8 475 aza 1,660
Vysanteries (subtotak 541 544 1,388 1.639
Viral hepatitis A 2,570 5,834 19,863 21,180 12,150
& D BEs IR 1,082,633 1,179,872 1,008 275 1,115,618

: Provisional

ADRD:  Acute diarrheal dissass

b imedical consuitations)
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Tabie 5.30
Morbidity rates from waterbome diseases,
199)-1593
Disease 1823 1881 1892 1993
1yphod faver® 0.5 0.8 8.5 24
Bacillary dysemntery” 3.0 2.0 1.0 T
Armebic dysenteny” 3.0 4.0 9.5 16.2
Dysenteries (subtotal)® .0 6.0 10.0 18.8
Hepatitis A* R0 1900 1890.0 13i0.G
ADD" ma7 1o.3 101z 1023
4 Prowvizional
" Rales per 100,000 inhabitants
¢ Cases seen in consultations, rate per 1,00 inhabitanis
Source: Mational Bursau of Staristics. MINSAP

The nuimber of medical consultations for ARD is high throughout the country,
basically in adults, where the trend is rising., ADDs caonsume great quantiting of
material resaurcas on an anpual basis.

Tabie 5,31
Mortallty from acute diarrheal diseases, 19462-1293
{Rates per 1,000 inhabitants)

Year Deaths Eats Total %
1862 4,157 .57 82
1973 1,814 017 2.2
1945 837 (.08 .3
1880 07 .03 a.8
1885 4347 .04 0.7
1885 285 .00 04
1950 348 .04 0.5
199 433 .04 0.8
1282 453 Q.04 0.6
T9953 T45 0.07 1.5
4 Provisianal

Source: Mational Bureau of Statistios, MINSAP,

116



5. ANSLYSIS OF TIHC FHYSICAL AND TECHMNICAL ClwRACSTORISTIZS OF THE SECTON

¥With regard to rmartality and morbidity from ADD, a slightly rising trend Degan
in 128G, This ristng wend peftained to adults, and 15 currently a hsalth problam for
thase older than B85 wears of age. |t shoutd be notad thar mertality from ADD in
chiidren is lower than ths goals far the sector for 1885, This contradictory behavior
af ADD with respect to both merbidity and muoastality in children under 15 years of age
in relation o the marked raduction in water quality, is expiained by the priority status
accorded to child heatth care programs and i general, the lavel of sanitary care
pravided by parents to thair children, and specifically the boiling of water for small
children, even with the shortage of fuel.

h.4.4 Pattarns of waterborna diseases by province

In general, the behavior of waterborne diseases varied from provinge to
provinge, ags can e observed in Table 2.32 below, and is linked ta maintenance and
to the current condition of the drinking water and sewarags systems, among othar
factors.

Table 5,32
Incidence aof waterborne diseases
by province, 1983

Pravinca Typnoid Bacilary Ameadic Yiral

fevar dysantary dysantary hepatitis &

¥ o4 # W% E: 3 % B i
Pinsr ded Kio . nr? 347 4 B0 38
Habana 11 DE 4,804 &2
Cindad Habhana 1 0.0 13 o 4,388 =1 |
Wl tes ¥ a7 .. .. nad 7.2
Vila Clara 48 1.0 B ZF i7r 4.6 1,370 11 3
Ciasheagna ! 0.1 w14 55,1 227 1.8
Fanci Bpiritis .. (S 1z B/ (1,00 111 R
Ciego de Avyila o .. 1 05 2na e
Camaniiay 1.5 tig LIRS 183 1.2
Laws Tulios &) 2] 0.3 b X o4
Helgurin =z 1.1 1 5 M1 3.2
Srantia H 03 o iz 189 th
Buntiuge de Suba | &ir FO.3 34 1R.A 1 .08 h74 4.7
CiuanLe e s 1 8.7 - Ve 19F HE RS
Lde |2 Juveniud . . 116 R
b 2he M HE o 850 irn iR TR0 ITA N
Source: Mational Bureauw of Statistics, MINIAP,

There were six outhreaks of typhaid fever in the country during the year, in al
cases rasuiting from water contamanation.
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Tahle 5.33
incidenge of authreaks and numbars of ¢cases
of typhaid fever by provinca, 1893

Province Ma. outbreaks Mo, cases
Matanzas 1 4
Villa Clara 3 38
Guantanamo 1 3
Santiage de Cuba 1 18R
Tatal & 288

Mor: The 28 remaining cases were isolated,

souree; Marional Bureau of Hygiens, MINSAP.

Of the typhoid fever cases recorded in the country, 88.1% were linkad to local
putbreaks, with the greatest incidenca in the pravinece of Santiago de Cuba as a reault
of water contamination caused by a construction accident.  This province wds
responsibla for 70, 3% of the cases at the national level, significantiy raising morkidiny
fromm 0.5 in 1992 16 2.0 in 1833,
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6. SOCIAL COMMUNICATION AND COMBUNITY PARTICIPATION

6.1 Introcducticn

The educationst and mass communication activitias refared to water and
sanitatian have baen given a muliisecroral approach and have been part of agency,
arganization and instirutionat plans. |0 Cuba, there ara administrative, yuUVETNMEant,
educalion and media structures, as well as politicai and broad-based organizations that
facilitate mass comimunication and community participation in drinking water and
sanrtation projects and services. Citizens are sbie to participate and influenng the
decision-making process and help solve their comnmunity problems through a broad
system of mass organizations including:

Committeas in Defense of the Revolution (CDR}
- Federation af Cuban Warmen (FMCS

Matiocnal Assoeciation of Small Farmers (ANAF)

"Jdosé Marli" Pionger Organization

Other nongovernmenial organizations

1 ts &stimated that with these elements and ather material assistancea, sector
plans and projects can be gndertaken with real possibilities of sucness.

5.2 Community participatipn machanisms

Community participation in the presentation and soiution of sectlor-related
problems is channeled through an administrative and government structure ar the
municipal lavel. At the community level, participation s effected through cammumity
councits that operate in small neighborhoods or areas isee annex . 2).

In these councits, which are compriscd of delegares that are elacted by the
people, work plans are developed thal address Lhe principal actlivilies, lasks and
problems of the community. The representatives of the State sectors 1o thig level, ag
weell as agency and organization representatives, are involved in and assume
responsibility for carryving ol these plang, The citizens of sach commnmunity express
their problems and demands opanly o gssembiigs, and also individually o their
reprasentatives {delegates), These delegates must report on ther management
porindically 1o the community assemblics,

The instidutional sector af the community devel s represented by these
delenates from community councils tneighboarhoads), political agencies, cducatianal
institutions {(schoals), and cultural and recreational, ele. organigalions.  The on-
institutional sector is represented by various community srganizations sueh as the
CDR, the FMC and other nongovernmental arpanizations and hy the citizens who live
in the cammmunity itsatt,
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This politico-administrative and organizational structure of the country at the
cornmunity and municipality level {in the cities and in rurst areas) provides tor the
exacutian of drinking waler and sanitation plans, projects and pragrams with
community participation, In addition, the educational lovel of the Cuban populatiorn,
both urban and rural, facilitates the assimilation of infermalion, il processing in order
ta implement activities, and the szarch for alternatives to resolve [ocal drinking water
and sanmatian prablerns.

6.3 Physicat planning

In the axecution of thesn plans, assistance is available from municipal planning
agencies, materials are provided by Stale companies, technical services are
countribbuted, and citizens provide labor and other skills that can respond 2 prablems.
Thig form ot cammunity participation facilitates and makes viahle the execution of
plans and prajects that are reiated to ihe sector.

Given the importance of caommunity intervention i improving water and
sanitatian sarvicas, it has become necessary o implement mechanisms to facilitate
their participation in tocal water afid sanmitation projects. These projects should have
slrongy community self-management components, and benafit from local resource
allocation policies. The participation mechanisms can take various farms, depoending
on the phase, content and abjectives of the local water and sanitation projects, as
well as on the struaciure of the organizations and available local resourges. Various
pessibilities and torms have been explored in arder 10 inSorparate the community into
the solutians to their anvironmantal problams.

With respect 1o jurisdictionsl transformation processes  iphysical planning),
various rechanisms are researched in arder to optimize the use ot local resources,
These mechanisms are based an organization, state and community strocturss in
which tie basic element is the coungit delegate, elegled communily leadars who
reprasent their constituents and hawve the support of local and neighborbood
arganizations {community councit, CDR, FMC, family physicians, atc.), and with the
alharity to mohkilize tho cemmunity to undertake proiects to improve their
emnviranment.

Certain projects have succesded in garncring community participation in tasks
such as:

- Rapid diagnasas of wataer and sanitation prohblams;

- Leak invantary and control.

- Maintenance of stormsawer drainage ditchas and systemns;

- Execution of srngl public works o improve the local water supply;
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- Construction of light structuras 10 evacuate wastawater;
- Support far {ocal, low-cost webanization projecis;
- Fvaluation ol the iocal water and sanitation managemeant process.

Cespite this recently crested support structure [community ¢ouncils), the
councils need to be strengthened: thoy nesd trained social communicatars and
raaterial support in grder {or them (0 make their messages, communication and
infarmation mora ettective through attractive and innowvative media.

6.4 Health education and institutional dissemination

Womnn activety participate in the prajects through their basic arganization, the
FMC, or as citizens invalved in community tasks. Currentty the FMC has a netwark
of women's houses and family education programs that, closely connected to health
spacialists, under{ake anvirponmenial education work., The sanitary FMC brigade
workors do direct personal work with tamities on:

- Improving the hygienic conditions of housing:

- Mobilizing women, children, voung peopie, adolescents and Lhe population in
general in order to undertaka anvironmental sanitatian work;
Froviding education on methods of disinfecting water,

- Communicating the need (0 boil drinking water for the whele family, and
gepecially tor childrern;
identifying the diseazes that are transmirted thraugh contaminated water;

- Learning technigques 1o conserve and treal waler;

. Eliminating standing water.

Tho National Health Systernm has g network of national, provincial and municipal
health education and promotion centers whose fundamental objective is to induce the
popuiation to ratlect on salt-care with respect to individual and community health,
actively participate in the seiution of their heakth problems, and consciousty adopt
more healthy lifestyles.  Environmental health fopics have sivways Dean a priority
wilhin the educationst strategy of the health sectar, either directly or as essential
alaments in the contrnl of water-bornc diseases.

The IMinistry of Education works 10 introduca the environmeantal dimension tnto
sh curricula in three ways: enviranmeantal education of teaching staff, environmeantal
focus of the content of textbooks and programs, and the development of teachers’
gides and extracurricular activities., The curriculumn has pregrams, meathodolegical
aricntations and textbooks thal introduce content an water quality and protection.
Extra-curricuiar activities atso deal with and refiect on drinking waler and sanitatian
ropics extensively,

121




ZUBA

The mass media of the country, including national television and radic, reach

the entire natianal territary and fransmit programs, educanonal messages, e1o. that
provide for the dissemination of information about the problerns of the sector. Fram
tho point of view of territorial goverage, there are practically no silent arcas, givon that
the mass madia have covered 96% of the country since 1970 (see annex C.1},

The loregeoing does oot rmean that these media constitutc a system or a

generalized practice throughout the antire country, of that they are exempt from errors
and do not need strengthening to make them more effective and expand tham o a
larger number of communitigs i the country.
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General considerations. Strengths and weaknasses
Strengths

State institutions and community agencies and organizations, as well as citirens
and naturat leaders, parricipate in thoe dovelopment of water and sanitatian
plans;

There are public companies that partictpate directly with the communities in the
solution of techmical problems, concerning planning, materiais, etc., to the
extent of their capabilities and in gccordance with conditions in the country at
the time;

The general educational level of the people is high;

The communities work to tind tocal selutions that rely on their owen resaarces,
contributing their labor and also participating in decision-making;

Group participation is organized in order to implement sector projects;
Individuals have the right to think freely, criticize and exert prossura on tocal
government agencies of institutions when there are unjustifiable obstacies te

the execution of plans and projects or certatn of their elements or parts;

Hygienc and health programs recaive general dissemination throughmass media
and Lhe schools;

There are na majar obstacias o implementing pragrams, organizing leadership
ar impiementing appropriate hygienic practices;
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- Women get involved in all aspects of the management and execution o sectar
plans and projects and in particular are organized as sanitary activists of the
FMLC.

6.5.2 Weaknessas

The community work that facilitates the spacialized intgrvention of communily
vearkers e strengthen the community should be impraved ip order to mare
accurately idantity the felt needs of the populalion, and to identify and promote
nalural leaders and comminity awaraness activities;

- There shouid be better coordination between the waork af institutions and the
work performed by community arganizations and the people in order to make
seCtor grograms maore effective;

- Community education needs more material suppoert {resourcesi. These
resoursas are refated to the preparation and training of comraunity activists and
communicatars, the delivery of workshons and seminars that involve varigus
kinds of supporimaterialy, the expansion of radic and television programming,
the publication of books, pamphlets, poslers, etc.;

- liis necessary to ensure the coordination of health education massages that are
related (o the sector, hrough television, radio and other media;

- The awarcness of the population shoulg be increased with respect to water
conservation:

- Commumity participation in the solution of problems related 1o the supply,
COnseovation, freatment and final disposal of wastewater and solid wastz has
not reached the lavel desired outside of specific projects;

Thera is insutficient intorsectoral coordination an water and sanitation topics
weithh respect o the mass media;

The efficiencios and resulfs obtained by the commaunities have only been
evaluataed in certain specific sentar programs,

As iz obvious, community participation can he carricd out with greater
probabilities of success in smail rural and semsurban communities.  Howwever, such
participation nzeds graaler sirategic and organizational effart in the cities.
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6.6 Final consideraticns

The arganizations, human resources and educational levet of the comrunity
needed to confront water and sanitation problems are presant.  Howewver, sector
programs and projects should be broadensd and exiended.  In this respect, the
population needs 1o achiave a higher lewel of awareness by strengthening the
dissemination of this informativn through radio and television. in addition, the
mechanisms of interaction between tacal governmeants, institutions, State agencies,
Ccommunily and policy arganizations, NGOs and the community ngad (o e improved
in arder to make admimstration, management and community participation fnore
cfficient. Financial and materiagh resources arg needed 1o taks adwvantage of the
cumulative potential of the population, in order {0 make more effective use of mass
commiunication and community participation in the watar and sanitation sector,

124




7. FINANCIAL ANALYSIS

7.1 Size af the sactor

Table 7.1 shows some of the most significant current tems in the State
Budget, as well as items relgted 1o the water and sanitalion sector.

Table 7.1
Most significant current expenditures in the State budget
iffigures in millions of Cuban pesos)

Budgeted cxpenditures 1990 1991 1992

_ S e L o & #h
Cusrank axpanditres
Tuotat budger LTI | T4, a0, REA AN [+ I B D 0
Spending O the waier
and zanfrarlan sazrar £ 000, T T 3,3%3.4 31,1 38251 LRI
Educstion 16" 5 gF 0 R 236 1.EEE.Y PR
Sushaipe healih 9ids.4 13, ¢ L 4.5 258,32 18.2
forial ety 1.164.1 150 1,229.7 19 1.348.0 21.8
Cotrgianily adminslreiee 2841 4.8 435 3.8 212 3.4
. Water and sanitaton sevIce 46.0 L R2.6 4.5 T8 K-
. Cirha- 1481 G577 15G.2 BE O 1325 LN

Source: Srate Budger fepars. 1530, 1931 and 1922,

The current allocation that the State Budget targets 1o community
administration includes water and sanitation services and aother community activities
that help improve the standard of living of the popalation and ks surroundings.  In
1892 gommunity administration represented 3.4% (32121 million) of the total
budget. Within the community administration allocation, 37.5% was targeted to the
water and sanitation sector in 1932, Howewver, the funds aliocated to the waler and
sanitation sactor reprasent littie more than 1% of the total budget and, as can be
seen, are minimal when compared with other activities financed by the budgal, such
as, for exampie, cducatian and social security.

The 1able shows that the funds alilocated te pubiic health represent 15% of the
18832 budget. Thus, given the intarrelationship between the sectors, the resources
and achievements of this system could be increased sven maore through increases in
the resaurens targeted to the water and saniiation secior, vielding additional benafits.
In additivn, o ihe current budget can be addad the capital invesiments that the Staie
Budget makes diractly in communily administration, and which in recent years have
amounted to fittie more than $200 million. A part of this tigure was allocated to the
water and sanitation sector.  During the period from 138€ to 1881, the annual
average investment in water supply and sanitation projects was $30 milion.
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Table 7.2 shows the composition of the current budges for the water and
sanitation sactor braken out inte its principal alements,

Table 7.2
Current budget of the water and sanitation sector
ifigures in millions of Cuban pesos)

Budget group 1890 1451 1982

& % L g7 ] %
Yarer svsTem Service B2 86 3 R2.5 817 T 40,0
VWaler nipe service H.6 13.7 i 12.8 5.0 100
Total water senice H2.8 730 Gix 2 P Y H sa. !
Septic tank cieaning a0 295 2.0 8.5 1.1 134
Sewrer age &0 321 4.1 415 q.00 506
Lirizan drainage A iz 4 2t X 2.8 3h.E
Foral sanitaiion Hh R 38 710 7h 0
Othur 12.7 14.8 12.6 1h.e 11.%9 4.8
Total Fa.83 TN 2.4 {0 fBE 0 .G

Saurse: State Budget Report, 1980, 19971 and 1892,

This tabie shows that the most ot the sector’s resourcas are cencentrated on
the water supply systern with around 75% of the allocation. This area has the
greatast number of workers and the greatest expenditures on electricity and materials,
amony olher items, The tabie shows that over these three years during which the
North American blogkade of Cuba intensitied, thers was a significant reduction in tha
funding allozated 1o these elements due to greater limitations on the purchasc of
material respurces from the exterior.

in accordance with the country’s current budget organization, the budget
groups as expressod in fhis table are a synthesis of the financial allocatians rolated
specific pragrams. i turn, the allocations to these groups are duaiy classified into
titles and line Hems thal better defing their contents, such as, for exampls, wages,
food, energy, materigis and services, et¢. In Annexes D.1 to D.5 of this report, the
fimancial resaurcas expended by the provinces of the country are presanted in the tiva
principal groups that comprise this sactor.
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7.2  Sectorsl financing

Water system and sanitation service in Cuba are currently financed by the
budget units of gach provincial water supply and sewerage system bureau in the
country, each of which controls the expendiluies of their municipal establishments.,
With the disappearance af socialism, the collapss of the USSR and ihe intensification
ot the North American blockade, making Cuba's normal access o the international
rmarkets very diffiguit or impossible under curront circumstances, and after more than
threc years where it has not been possible 1o provide this sector the minimum
egsential resources to maintain pumping statons, networks and conduits. specialiced
transpaortation equipment and water disinfootion aquipment, critical problems with
thasa services have begun 1o appear, which hawe been aggravated by power autagas.
All of these factors have created inconveniences for the poputation and have been the
oiject of propasals in the Constituent Assemblies. in the iast five-year period, during
which stable trade relationships were maintained with the now defunct socialist
countries, approximately U3$ 4 million was aliocated for the purchase of matorial
rasourcaes, supplemantad by imports from socialist countries, all of which provide an
adequate response v the respurces needed to operate and maintain the systems of
the sector.

Cuba's drinking wataer and sanitatian sector s complataly public althaugh,
hecause of the economic transformations in the country, the participation of external
capital in these services has no! been rufed ouwt.  This participation should be
developed in viable ways within the conditions of Suba’s economey,

Cnee per yvear the Ministry of Finance and Prices proposes the budget figures
for each pisdietion for the following vear, in accardance with the draft directives
provided for the sector by the State, These figures are communicated to each of the
jurisdictions through the provingialfinance and price bureaus, they dre analyzed by the
wiater systeim bureaus and the wrisdictional governments and discussad with this
Ministry,  Subsequently, the reconciled figures are submitted for the definitive
appraval of the National Peopla’s Assembly. The ostimates and projections for the
following vear are made an the basis of the aclual exgenditures from prior years, using
unit expenditures and planned activity {evels. For this reason, in the planning of those
allacation levals, data is usaa an the poputation with covered needs and the potentiai
for new investments and services.

VWith regard to capital investmernts, the process to determine the neead for new
constiuction or the repair of exisling instaliations is based on the results of tha
efficiency indicators that are used to characierize and measure these activities, whick
are generated in the delivery of serviges, or in their absence for lack of the necessary
installations. This entre process is based on the planning of medivm and long term
invesrments, starting from infurmation on the currgnt situation.  The cansftruction
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programs are planned for each territory aver a five to tan vesr periad, and determine
the increased slandard of living of the population that will be achiovnd by
oporationalizing these installations. These proposals are made by the ooaraling unils
of the service, and are digcussed and analyzed in the various administrative agencies.
Subsegueantly, this draft is sant to the Ministry of Economy ang Planning and to the
Matianal Institute of Water Resources, which evaluate their techoreat, fingncial and
economic viability, in ardsr to be approved and incioded i the economic plans as
appropriata. The only source of financing for all capital investments is the State
budget.

There is ng counterpgart axternal financing 1o complernent national aflorts,
gxcept for the coiiabaration of UNICEF in the rural sectar during the pericd from 19820
to 1952 that rotaled USS 1.2 million and which, supplementing the total of 17.1
million pesos in national investments, has a large impact on the supply of the water
supply to the rural sector. Similarly, the Ministry of Public Health receives specific
coliaboration from WHO and PAHD hut, as is to De expected. these resources are
hasically targetled 1o other objectives of the Ministry and only a stnall porrion affects
this sactor, far example, through FAHO s Environmental Healib Program (HFE].

7.3 User foes, rates and raie getting

The lee sysiams for water service that are used in Cuba have atways heen
linked primarily 1o the value of the real praperty served, depending on tho guantity of
rasidential installations and the number of taucets in 2ach dwelling. Since the 1950s,
maler prograing have been implemeanted hut have never been camplated.

The charging of Tees far water was egliminated in the middie of the 1260s, and
in 1976 a program was established to utilize meters primarily in thea residential sector,
in the City of Havana. The ceonrral abjective of the program was to promote waler
congervation through the type of jess that were zstablishod.,  This system was
extendad ta some 360,000 dwellings fatmost 70% of the total), but has carrently
teveled off as a rosult of the breakdown of stream gauges that have not been able 1o
be replaced under current conditions. In 12839, a meter program was alsa begunt in
Varadera, which currently encorapasses more than 80% of the dwellings, with a
satisfactory reduction in consumption, and with the same rates chargad as for the
City of Havana.

The measurernant and fee system in the residential sector of the City of Havana
and Varaderoe consists of delivering 100 liters per capita per day free of charge and,
above this level, the dwelling is eharged at a rate of 80 cents per nv® from 1071 1o 150
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ters, 75 cants per m? from 151 1o 200 fiters, and $1.00 por m® above 200 liters.
The fundamantal abjective of this rate structure was (o save water, Not 10 generale
income frarm the services providod.

Currently, and as a part of the ¢leanup of the country’s internal finances, it has
been decided to charge far household water service using a fixed monthily rate of
$1.00 per person, and increasing by $0.30 for sewcrage service. The dwellings that
have meters will continue to pay using the above rate system. The implamentation
at this system (o aliocate costs 10 waler and sanitalion system activities will make it
passible to set rates with a view 1a the self-financing of the sactor,

Starting from the month of ODotobheor of this year, all rosidential nsers of the
country will be charged, as explained abave, which wii mean revenues of around
%100 million annuaily. Considering that the sector’s curreni expendituras are around
83 milliun, it will be pussible to study a sel-financing sysrem and frae up the budpat
from providing subsidies 1o this area.

The rates charged tor watar and sewerage service were proposed by the
Matinnal institute of Water Resources and the Ministry of Finance and Prices, and
approved by thoe Government Administration.  The entirg billing and coilectinns
process for the meiered system, as weil ags the system that will be initisted in
Octobar, s mechanized and the fees will be collected by stait who will visit user
residances, The systern to begin in Qotober, which is currently in the preparatiaon
sStage, anticipates a systenm of charges for late payments and a program of measures
to prevent payment evasions. Given that the manthiy minimurm waae of the workers
in the country is $100.00, the anticipated rate reprasents a small percentage of this
vwage,

7.4 Composition of the sector’s budget

The lundamental strateqy 0 achieve the targats of the Matianal Action Program
cansists of using other alternative solutions that are adapted to Cuba and gccepled
internaticnally, in addition to traditional solutions 1or household water and sgwerage
service. They include public water service and gasy accass, as well as the individual
disposal of excreta by meansg of septic tanks and sanitary latrines. These alternatives
make it possibie ta attain rapid growth in coverage snd facilitate progress toward
better forms of service. Tabie 7.3 below provides the projscted revenugs and
expenditures Tor the seclor ver the next & years,
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Table 7.3
Revenue and expenditure budgat for the sector
ifigures in millions of Cuban pagsos)

1924 1985 1986 1937 1598 1239 2004

Hevenue 40.3 1300 1327 13bha 1350 1407 1434
Mot result -4 40,4 3z.1 356.8 36,4 2e 0 A5
Besources generated  -29 8 83.7 BE. 565 7.9 2.3 £50.5

Maota: The 19594 revenues onby figure in 2 months of hilling customers using tha fixued rats.

Annex D.6 includes detait on the revenueas and expanditures far the sector aver
the naxt 10 years.

With respect to the financing needed for tha investments over the next years,
it is weorth distinguishing two large groups of projects: urgent projects that should be
garried out immediately, and projects that shauld be implemeniad over the medium
and tang term.

7.4.1 fovestments and total estimated financing needs for the sector

The sectoral siudy performed a preliminary astimate of the financial resources
needed (o repair the existing systams, with a view to incraasmg the service levels and
in order to respond ro the Mational Action Plan.  This sstimate resulted in a
requirernent of US% 1,320.00 million over the next 10 yearg: USS 643,08 million for
the system rehabilitation prograrm and USs 747,20 million for the National Sction
Plas.  With respesct io the first chisctive, a group of priofity peojects has been
identitied that are described in chapter 10.
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7.4.2 National Action Program

Estimates have been made of the investments needed ta fulfill the goals of
expanding and increasing drinking water and sanitation services as indicated in the
National Action Pragram, whose scope was described in previous chapters of this
document. Over the next 10 years, approximately US$ 747.4 miliion needs to be
invested. Table 7.5 below offers a general description of the anticipated invastrnents.

Table 7.5
Estimated investments in drinking water services
Goals of the National Action Prograra
{figures in millions of US4%)

No. Itarm 199519898  2000-2004 Total

1. Lirfart xector

Househald supply to 1.5 million inhatutants
and public service to 400,800 inhahitants 845 281.4 37h.39

2, Rural sector

2.1 ¥Water supply with household connertions tor
280,000 inhahkitants of the sottlernent 10.8 3z 424
population

2.2 Viator supoly with public sarvica to 76,000

inhabitarnts of the sattlament population 1.8 4.3 6.5
2.5 Watar supply with househoid connectiung for
125,000 inhabitants of ihe rispersas 3.2 5.9 13.2
population
2.4 Water supply with public service o 480,000
inhabitants and sasy aceass to 130,000
inhabitants. Dispersed popuiation 1008 324 42.8
Rural subtotal 286.5 78.9 108 .4
Toial i2r AE80.3 SBIE
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Table 7.8
Estimated investments in sanitation services
Goals of the Natianal Action Program
(figures in millions of USS$)

L' ltam 1995-1993 <0090.2004 Totsl

1. Lirbar sector
Sewerage service ta 900,003 inhabitanis
ardl maintenancs of seplic tanks gngd
sanitary latrines for G0% ot the urban

population 567 1688.8 2255
g Aural seciar
2.1 Sewersgs service to 108,000 inbahitants
of the settloment papuiation 4.3 12.3 16.5
2.2 Scptic tank and latring service to 135,800
tnhabitants of the settlerant population 2.8 f.8 104
2.3 Sanitary lalrine sarvice to 345 000
inhatatants ot the dispersed population 3.5 T2 13.7
Purst suhintal 1.3 30,3 40,6
Fotar &7.0 ez I 266.7

Mote: Calculated st a rate of USE 1 = 57,

Table 7.7
Summary of investmeanis in drinking water and sanitation
Guoals of the National Actien Program
{figures in millisns of U5§)

ftem 19395-19959 2000-2004 Tatal

LI5S T UE4 Y uss S
Dwinkirrg weerder TEr.a (i 2 J60.3 4.4 4873 &, 4
Urban sactor 4.0 ¥a.l 781.4 78.1 3709 Fa.
Bural sector 28.5 21.9 7.9 1.9 1054 21.8
Lanfiation G740 JbE o247 305 266.1 28.5
Urban sector L6.7 04,5 163.8 34.8 2255 34,/
Rural seclor 0.3 8.4 a30.a 15.2 406 15.3
Total 880 o0 §58.¢ 1aoo 747 4 TENEQ
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The estimated general values in the above ithree tables ware abtained on the
basis of reference values obtained from the iBRD, PAHO and local studies, in order to
calculate the cost of services per inhabitant in tha urban and rurat gectors, Detaiis an
lthese calculations are provided in annexes 0.7 and D.8.

7.4.3 Total financing needs for the sector

In accordanees with the analysis and caiculations performed above, financing is
needed for the operations of the sector and in order 1o srsure invesiments. Thesa
neads have been planned for in the fnllowing way:

Table 7.8
Total estimated investments in the sectgr
(figures in millions of US$}

itarn 1994.-1999 2000.-2004 Total

if5a % (114 % LUS% %
Hepair programs 471,18 ¥3.3 171.85  246.7 Ba3.0u 45,3
Maticrsd Actinn Pragram TET.00 2R REO.A0 749 747,30 R:.7
Total G59.05 47.4 7R a3 EAE FIR0.Z8 000

Annex D.7 contains a detailed description of the investments to be made
annually, and the resources needed to finance the sector.
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8. KEY CRITICAL ISSUES

Through the work of the groups, important aspecis have been identified that
affect the development of the drinking water and sanitation sector and that are fully
treated in the wvarious chapters of the report. [t should be noted that almast alf ot the
institufions that participated agreed in their analysis, tn additian, in most cases, the
dragnosed probtem was fully known 10 the institutions and people who are most
directly responsible in Lthe sector, even prinr ta the realization ot this diagnosis. This
is why theare iz agreement on the aclicns to take to resalve the maost urgent issues
identified hare, which the Government and sactor authorities are carrying out. Al of
this activity Is canstrained, of caurse, by the financial limitations that the counrry
faces,

H.1 Critical technical issues

in the last five vears there has been a grogressive doeteriaration in the quality of
services pravided to the population with drinking water and sanitation systems. Of
the various critical technicat aspects, water treatment is vary imporiant because af its
seriausness and the implications it has for the health of the population. |n addition,
the reduction of service stability sod continuity is problemstic in water supply systems
with household connecticns, which supply 7.72 million people. They require the
repatr and reaquipping of pumping systams, the continuation of current measures to
protect the energy supply to these sysfems, better maintgnance of caonduits and
distribution nerworks, and an improvemant in gperating conditions and methods.
Mareaver, the cleaning cycles of sewerage systems and septic tanks are affeciad by
the technical condition of the vehicles used for this purpose.

It is gzsential to make investments in the sectorin order 1o replace waorn system
components, deal with growth rates and urbanization, and addiess the sanitation
needs of peripheral areas of the cities, Although the demand for drinking water in the
rural sector i receiving some level of response through current programs, 1hase
pregrams need o be strengthened, abave all with respect to sanitation. In additon,
therg s also the neead to estahlish a pragram o provide current technical infarmarion
non operations and maintenanca, as weli as modern managerial methods 16 line slall
and managernial stalf who carry out these functions. Lastly, the system to monitor
water treatment, drinking water guaidity and wasfewater guality needs 1o be
strengthencd, reorganizen and completed to include the eniire sector,
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Critical institutional issusas,

Limitations on the support infrastruclure and materiad resources that affect the
managemeant of the water and sanitation systenm operaking entities.  These
limitations are genearating weaknessaes in the sector’'s operating entities,
affecting credibility and creating a poor image bacause of the limitnd capacity
to respond to the damands of the population;

Mational system to standardize the sector, from design sl the way up through
axpicitation, without unified standards. The prevailing standards are not up to
date with raspect 1o international trends;

insuffiviency of the sector’'s Mationat Information System for planning and
decisian-making,

Lack of a comprehensive staff developmant program for the sactor, with an
aemphasis on the specialization in sanitary engineering, managetrial training,
recertification and statt retraining;

Limited gpporiunities to interact with cxternal ingtitutions that are related 1o the
sactar.

Critical financial issues

Need to finance and manitor the execution of investments in order to maintain
the existing infrastructure and increase caveraga, in accordance with planning
for both the timeframes and guality of execution. Although there is alang-tarm
investment program, planning has notl been completed in iime, basically
because of the lack of foreign exchange resaurces that has been aggravated by
the ecanormic and ¢ommergial blockade of the country, and thare are now
critical problems with the cperations of the water and sanitation sactor,

Deficient gost systam by area of responsibility. There is a cost system in the
Hawvana watar supply systam that still needs 1o be studied and inprovad so that
it can be used to create and revise the fee structure, and be used as »
managament took;

Need tor an evaluation of consumption and the economic feasibility of the
sector’'s fees, The inability to deploy stream gauges has slowed down the
incrzase in the number of raterad users and even caused a reduction in these
users, thus reducing revenues from this sourceo.
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8.4

Critical issues in community participaticn and mass communicatian

Insufficient relationships among mstitutions, community organizations and the
people with respect o the waork performed 1o make sector programs maore
effective. Communications need to be improved in order to facilitate the
specialized intarvention of sector rapresentatives in commuonity work, These
interventions woutd provide for more accurate identification of the supply and
sanitalion needs that are put foerward by natural community caders;

l.ack of the material resouwrcas neaded to devetop and frain community activists
and communicators through workshops, seminars, book puhlishing, pamphlcts,
posters, atc,

The haalth education messages related ta the sectar, which are broadcast by
television and radio, are not systematic.

rollowing is @ summary of the fundameniat development aspeacts of the sector:

The currcnt foreign exchange rosources in the country only ensure the imost
essential aspecis of systerm aperation, and provide for insufficient maintenance
and small investenis 10 address urgeni situations,

Under current circurnstances the Cuban acanamy cannol by itseif cope with the
demand for resources to ressive the cumulative prablems that have resuited
from the deterioration of the watar and sanitation service infrastructure. Cubay
consequently reguires internationat cooperation;

The direct impact of waler and sanitation guality tevels on health and should
constitizte a warning regarding the sustainability of the health levels that Cuba
has achigved, which are very different from the corresponding levels for
develpping countiies and equated by many of them with the heaith levels of
developad countries.  Although the effects of the hygiegnic snd sanitary
prablems caused by reduced water and sanitalion service levels, incliding
morkidity from waterborne diseases, have been attenuated by the Cuban health
madel, which has an exlensive praventive care network anid & rather extensive
health education program, rhase levois have beent maintained at & cost that is
sarnetimes greater than current rescurces. |n addition, thesc efforts du nol
achieve the same resulis when there are outhreaks or fooi of commuonicable
diseases, and specificaily waterhborne diseasas, There is no doubt that, in order
to achieve batter levels of hralth indicators and maintain current indicator levels
at a viable cast to the National Heaith Pragram, bygienic and sanitary conditions
must be improved. Warer and sanitation services will play 2 fundamental role
in this improvemeant.
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The doterioration of water and sanitatian servicas in the economic cantexl of
the gounury directhy affects cnvisonmental conditions and the preservation ot
naturat resources.  In the context of Cuba’s development conditians, wator
rasources will be the mos: threatened, and are thus a priarity far the National
Frogram an Daveiopment and the Environment;

The current instiluticnal ymodel of the sectar is decantrabizad and camnletely
saparales the regulatory tunctions from system eperations.  However, the
regulatary function neceds fo be strengthened, as well as the technical
assistance provided to service entities, tn addition, the community naeds 15
lake greater responsibitity in the context of tha sactor development program;

The internal economic transformations that are 1zking place in the country, and
which affect the water and sanitation sectar, are craating a favorable situatran.
Water and sewerage service fees {the residential sectior beginning in October
19594 and the entire State sector) will allow the management of the service
providar entities to begin a transition procass from a subsidy mogel 1o a sekf-
(imanced model beginning m 1925, This development will by itseit create the
conditians needed to achieve higher leveis of management afficiency,
independent of other actions that require resources to achieve such efficiencies,
and of coursa, an increase in the guality of service;

The country has the capacity for industrial production, especially int sidero-
mechanics and construction materiaty, which can be used to address the needs
of the secicr. The use of these resources would provide for a reducticn in the
cost of foreign exchange o abtain certain finished products at the volumes
reguired. Inmaddition, because these industridl sectors gre open to various forms
of participation of external capital in arder o utilize their capaciiies, nol cniy
can this benefit be achieved, but part of the production ray be able 10 be
exported ta satisty rthe demand in the region,;

The canstruction industry has the capacity 1o respond 1o a revived investment
process within the secror;

At the nalional level, there are many aualilied staff availabie who, it the case
of the waler and sanitalion sector, nead both vpdated information on the use
of modern echniques in managing these services, and manageria! training.




9. STRATEGIES, POLICIES AND RECOMMENDED ACTIONS

The recommendations below follow from the process of analyzing the sectoral
withint the contexl of Cuba’s coonomic reality:

Strongly promote external assistance atl the gavernmental level, with the co-
spansorghip of United Nations agenoies IPAHD, UNDP and UMICEF), to
governmental and regional institstions, bilateral agencies and wilhin non-
governmantal agencies, within a broad cooperative framework that ranges from
asgistance in ihe financing of small projects, to credit cooparation;

Establish various forms of participation of external capital in viakle forms within
the conditions of the Cuban economy, @ construction and manageamenl
gclivities (oporations and maintenancel of drinking water and sanitation
services:

Strengthen the sector’s development prograrn that is dasigned to increase the
gualily of services, in arder to supplement and extend them. Within this
program, aclivities to repair the axisting intrastruciuere should be accorded first
priagrity, Amang these aclivities, the following have highest priority:

al urgent activities diracted ro restoring the stability o the potable water
supply;
bl actons dasigned 1o raise the quality of aperations and effective water

managameant (the contral and redoction of urimetered water}, for which
tie reestabhshment of measurement networks and censuses are
essential;

C] actions targeted 1o the largest cilies {above all, the capital of the
cauntryl, including the areas in these cities that experience Lhe lowest
service quality iovals;

{Orient activities to increase coverage as provided in the National Action Plan 1o
Fulfili the Goals of the Woarld Summrmr for Children, as part of the sector
deveiopment program, in ceder 10 Serve:

a) rural commumities that lack water and sanitation services, beginning with
thase who receive public water service {trangporied by lank trucks) and
whose maintenance has bacome urttenabla in the curreant circumsiancas
because of a lack of fuel and other items requircd by motor vehicles;

o)) perivrban areas that also depend on public service, for the same reasans,
at the same time undertaking sanitalion achivities with appropriale
solutions,;

(W cities with mafe than 20,000 inhakitants that lack these services.

In all cases, the application of appropriate, low-cost technologias is essential to
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resolve both watar supply and sanitation problems, as well ag the participation
of Cuban industry in the production of materials for the gectior;

Conlinue and improve the institutional dovelapment prograrm thiat is targeted to
weatar and sanitation providers, smphasizing the following aspects:

al credibility and image of the entities that deliver the services;
bl cost recovery and the optimization of expendilures:
ch increase in the capacity of administrative, 1echnicai, econamic-financial

and marketing managemant;

Establish the reguaiatary and legal guidelines 1o implement and anhance tha
financial and control system, having been studied by the competant national
bodies and enacted by the Srate, which will makn if nossible for the secior 10
obtain the resources necassary Lo cover gurranl expendildres and investments,

Design and implerment a reasonabte fee policy, beginning with the improvernent
of the cast and nonsumption conteol systems, which will not only generate a
return on operaling and rnainienance expensas, but also cover the amortization
ol mveslments;

Strengthen and dovelop the participation of Cuban industry in the production
of material for the sector,; .

Uindertake a micromoasuremont development program, wwith phases and
priorities that are set in accordance with the financiat reality of the country;

Implement and ensura, through the compelent national bpdies, a program 1o
develap the human rescurces of the sector in order to provide them opdated
and complele information on the use of technigues and the introduction of
modearn managerial methods,
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10. PROFILES DF PRIORITY PROJECTS

Thirteen project profiles have been developed, six of which are profile packages
that are broken down into subpiofects of related and imterdependent activities, by
jurisdictionsl lpeatian, in ordar to achigve a general objective. Altcgether they provide
121 apportunities for external cooperation. Thase praofiles are a tirst approximation
to resolving Lhe priority problems of the sector’.

The financial vaile of this set of project profiles, which are basically directed
ta the repair and anhancarmant of the existing infrastructure, does not entirely cowver
the total estimated reguiremoents to repair and rastore the existing water supply and
ganitatian systems, which are estimated at US% 643.08 mitlion through the year
2004, This means that there are many more pessibilities to identily projects to
achieve this objective, a task that will continue (o be worked on.

The identification and preparation of these profiles, which was carried out with
the participation of warking teams from wvarnious groups, regulatory agencies and
eXIrasectoral entities, was performed on the basis of the comprehensive analysis in
this report and taking into account palicies, strategias and recommended actions. For
gach profile there is a briet description and definiion of specific development groblems
that are addressed, the geals and the objectives, strateqgies, (nterested parties,
aeographical area and groups benetitted, the current and ultimate status of the
propect, and the estimated duration and investment.

L b the project Farmulannn phass, groster precsion will be reguired with respact 1o Lhe scope and
canlen uf the acbvitics,



[I0FN

Table 101
Estimated investments for prioritized projecis
ffigures in thousands of US§)

Project Nare Kentihed Extimakwn] inwoestments (contribiotions)
sulyirc].
Mu. Totsl MNational Extennal
al Rapar
1. Rapalr and anhancemen: cb Water 25 20,5050 ARA.0 10.RER.G
Suoply SysTams
i. Improvements i the Mainfanance and ar HE,401.5 41.134.0 Toh E85,5
Enhancemen. ol the Exmtbing Sanitalion
Fructras
A, Foestoration and improvemens of the b A4 9650 &,.375.0 ghi
Warter Quality Levels oF 1he Waier
Frovidad to tha Papulation
a4, Fazpair af the Vento Water Zuppiy 18000 10060 200, 0
Syslem Conduit
&} Cxtansian
. Mrinking Warar Supply and Sanitarlon 7o at 52180 L1EE.D 1,F90.6
e Bural Population through e Use of
Biterneinve Teeoneleg us
0. Fromaotion aof ana Sammmuerity a2,.0a0.0 £ EROLD ARG

Perlicpeation i Waler and Sanitalion
Activitias and their Impact on Health

o) Dperarisel devalapirant
7. Optiruzation ot the Operatians of an 10,3150 G ARA.D A,232.0
Principa’ Waler Supply Systars Lhreagh
tie Uga af Medars RMassursmant,
Diagnostic asd Autematian Tachnigusas

Ef Fupprare
O. Pregram te Mositor ang Sonrgl the L S.Edn G, E s 8315.8
oAkt of Watar far human
Constimatic

. Mznaperial and Tech., Dev 1. Progrem T3 T0HA} G000 "L

1. Improvemant of the Sactar’s Matianal 12040 0.0 By 01
Informabici Syl

1t impiementaticon of MicromEsSUremen: 1L LS b
ane Faae inn tha Prinzipal Soias of Thea
LT o
12 Haorqanizaiian and Wodating of the 126005 "0 240
Sactor's Systar of Srandards
13, Derveloenusl of W Soclor's Cust 12000 go A0
Syaram witiin the Soeope of Budget
Linit
Totat 1082738 15,6415 3253283
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13, PrRosLEs oF Prion~y PRoJicTs

Praject 1. Repair and Enhancement of Water Suppiy Systems

Specific development problams that the project will addrass

The project s designed to repair and enhance thoe existing water supply
infrastructure of the principal cities of the couniry, and the systems of a group of
smaliar ¢ities that are facihg an even more difficult situation. The following are the
must important activities of the project, among others:

Increased contral of leaks in conduits, nebworks and connections. it is
astimated that current losses exceed 40% 0 B0% of the waler generated by
the sources, due to a large extant to the age of the pipes and the lack af
technelegies and materiais to controt the icaks., While in 1988 the systems
ware able to control 158,300 leaks, since then the situation has become morg
sarious, and thesa activities have declined slmost 40%. Consideration is being
given to the usc of internal repair technology with cament martar for pipes
petween 100 and 300 mm with a capacity of 110 km/year, for which the
country has the necessary technology ang eguigmenl {wwhich reguirg minor
maintenancel. However, the necessary matarials and supplemental equipment
are nut available. In the casa af the cannections, molds have baen abtained for
the wvarious plastic components, but the respurces aro not availablo o
manufacture the units needed by these mstallations, estimated al sume 30,000
UNits pary year;

- Execution of general repair aclivities needed in the plants, whaose productlion is
impacted 1o a considerabia extant by prailems and braakdowns af tha reagent
dnsing systemMs, autaematic systerns, vatves and filters, among others. The
technical condition of the piants is generalty poor, primarily the result ot their
yvears of use and the financial difficulties that the country has had (o face in
racent years, which, together with the blockade, have raduced the apportinity
to purchase the replacement parts necded to perform repairs. Cuba has 50
drinking water treatment plants of various capacities, with a capscity of 11.5
m*/sec., which are connacted to a population of close to 900,000 inhabitants.
The most impartant of thase plants are Ipcated in the central and eastern
regions of the country, and Sante Clara, Cienfueqos, Sancli Spirilus,
Carnaguey, Holguin, Santiago de Cuba and Guantanamo are the most important
cities Lhat are served with surtace water that is treated in these plants. Tho
achnalogy used comes fram wvarious sources, ancluding Caba,  with
technolegical enquipment coming from abroad. The cidest of the plants are 40
years ald, with & second group built in the 18608, and finaily, a third group
buiit with French technology (Degremont) ihat entered intu operations &t the
end of the seventics, and have now accwmulated betvwean 15 and 20 yaars of
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service. |n addition to this fast group, during the last decade drinking water
treatment plants were also constructed with Cuban technology with 2 capacily
of 600 ips.

Enhancement of proiects that are currently in construction of are partially
suspended, in ordor fo provide the inhsbitants of Banes (80,000 preapie},
Cabaiguan {approximately 40,000 people) and Cruces (25,000 peupiel with
residential drinking wates service, with the consequent improvermnent in the
health condittons and standard of living of these populstions, The cases at
thase throe cities iHustrate the situation of various cinies that range from
20,000 to 50,000 inhabitanis that are not connacted to supbly sources, and
which depend on the supply of water to their populations through pipes,
individual wells, and small netwarks that are connected o low volurne wells;

Instaliation of drinking water treatment plants for four cities ar groups of cities.
This will involve the construction of 2 plants with a capacity of 300 Ips {or
Paima Sorianc {60,000 inhabitants} and the norihern development sector of
Guantanamo (80,200 inhabitarts!, 1 plant with a capacity of 150 Ips for
Songo-La Maya (30,000 inhakitantel, and 1 plant with a capacity of 100 ips
(supplied by the same canduit! for the Tacajo-Nipe-Delaite group {25,000
inhabirants}. These are urban gregs whose populations are supplied from
surlace wwater sources whose water is natl praovidad treatment, and which in
generai do not comply with drinking water standards, with the oxcoption of
disinfaction.

Pertinence of the praject o the country s haalth paficy

Both the project and the subprojects included in it corrospand to Governmeny

priorities and the pricrilies established by PAHQ, given their direcl impacl on
maintaining and increasing the coverage of drinking water supplied 1o the populatian,
as well as the impact an the rational use of water resources ang the praject’s positive
impact an tha standard of fiving of the population.

144

Goals

Establish reliabic, cffective and economical technigques and methods to
systematically reduce water lpsses from conduity, networks and connections,
with & conseguent increase in the efficient use of drinking water and an
increase 0 the supply and coverage of this service, as well as a reduoction of
the over-use of water supply sources and natwaorks;

Gradually resicre the capacities of surfage drinking water treatment plants,
which are currently inpacted by squipment deficiencies and bDreakdowns, in
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order to increase the supply to the popuiation connacted 1o these plants (close
iz 900,000 inhabitants), and consequently increase the heslth levels and
standard of living of the population;

- Expand the supply of drinking water and residential service to a population of
mara than 100,000 inhabitanis through the construction of new networks;

- Expand ihe drinking water installations that treat surface water in order to
bBenatit a population of mere than 175,000 inhabitants, ensuring a sglable
quality of treated water during tha usefut life of the treatment plant by
attending to maintenance requirements. The use of Cuban technology is being
considered in order to reduce the dependernce on imported materials.

Obfectives

- Reduce the iogsas or leaks of water suppiied to the popuiation and industry to
aievel ot 25% 1o 30%;

- Repair and stabilize the capacity of drinking water plants using surfacc water
that existed in the country at the end of 19893;

- Lomplete the works that ara still in construction and are partially paralyzed in
order to ensure housghold drinking water service to a population of 105,000
inhabitanis grouped in 3 towns or cilies;

- Cansaiidata the supply of drinking water, in accordance with Cuban standards,
1o a tetal of 175,000 inhabitants through the caonstruction of 4 drinking water
plants with various capacities (2 plants with a capacity ot 300 ips, 1 piant with
a capacity of 150 ips and 1 plant with a capacity ot 100 ipsj.

Sirategies

The prajact is structurad into subprojecits that complement gach other in order
1o achiave the goal in each city selected.

Summary description

The proiects will be directed and construcied by the respective provineial water
supphly and sewerage system agencies. These entities, which are administratively
subgrdinale o the provinoial governments, have the role and responsibility of
managing the services. The National Institute of Waler Resources is responsible for
the technical supervision of these services,
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Inmterested partios

The Mational Institute of Warter Besources and the WMinisiry of Public Maalih,
through their provincial agencigs, together with the provincial water supply and
soyverage system bureaus. For years these institutions have been identifying the
problems resuiting from water [osses and the consegquent impacts on potability and
health, as well ag the continuity and coverage of the gervice, which are all FAHD

pricrities.
Geagraphicel area of the project and the beneficiary population

The project as a whole will benefit a population of aimost 4.0 million people in
8 pravincial capitals and & group of cities of betweaen 20,000 and 4,000 mnhabhitants,

Currert situation and situation upon cornpleting the project

Current losses of water are gstimated at levals higher than 40% 1o 0%, as a
consequenca of 1aaks in conduits and netwarks. Energy consuemption is high ook unly
because of the above, but alsp hecause of the conditicn of certain water supply
sources. The water treatment capacity of a group of plants is impacisd by their nesd
for repdirs. Certain urban centers that arg supplied with surtace water lack treatmeant
facilities, with the axception of disinfection. In various cities [betwean 20,000 and
50,000 inhabitants] that are supplisd with public services, individual wells and small
networks linked to low-volume welis, the prajgcts undertaken (o provide them
adequate service have heen paralyzad.

The activities propesed Tor the subgrojects are expected 1o raise the quality and
cificicnoy of water supply serviges in egch city.

Duration of the project

5 vears

Estinrated invesiments

The financing neaded for this project is included in tha analytical doseription of
gach subproject.

144



PRGFIFS IR PREKI Y PRIRIFTS

14

ot A aL8e
“guinen 3 g0
Jo o aedas DU f5aeud paa -[E1 DA pdag lLalaalt
51 o 1 L saaes tadundy s1eeed Lag ‘lded aul 52 Angaces ialaas Bl e BUBARLy
BRSO 0 WALLa e sy JUSLIIEAY BY) S OsEy PEL BRI T IE 5 ETY £y
B-EEYENT TR L HAVE
£ 2 Agaeden Nedei g giis
PR PSR ] - TN [ L= T
SLusins g Ju) se01csa PABDIOUL 3R] 4R AR
Aagene syl pge 3P| JERS1: W10 BT ARLS
O0E SZd1 £ L BT [ VIR E PN P NP TR | WD) SRPT0; |T UZIEORPE, PLE H5inpuns nzdey AT
Lt Rl TUUEE Jae CEGGIAD JLgitee)cad
AL AL ede cpusoedinbe DIEIPALY OLUE SlUeL A
justaaneelsl Sessaiag |20l AnsEE IUBERTEE
Sy LA Ay gL sEnaroy Huesied Jo S ez Hawband| Adon: 2o
Cote [alg] G i el ad ALy apaptiong pue Ao s 8L AL FRA005 CER I E] geidey 1l
-ETTR ) [CLET IV ..|
N
Buiraouly LT ST | AlluLrg 1oefgitgne oyl jo adoos SBLUCIIMG FRITkONY melordnging BgL po 2L
‘unpduinsuog Abuaus
HAAD tr2 L 505 S0 18500 B1j U0 $)EE; L0uj S9550] SUMPUOS PUB SYI0MEAU 40 WY OO0 | 150Uy USIIpusD Eayoal
004 a3z e FENedRg amaseitoy aunbas yags 10 08 LBy sie sy Sedwind g7 gusae sawnos Alddns gy uonemig
"301A35 Alddns Jalem 40 ADUBISNLE EUR AZHEND Bl 2ndsdul) LN RET
iSIuBRgRYU NOB'EOZ T SURYEH &1 9P RFRRNID TEULADd

EuZARH

85T}

147




CUBA

Shom ghd
o nedal g fsamne pe
smaed, o) @ prueduseg

D Bjues o
Az Sl O] S0l Sanito.d fgpe

e Mg e Apeden  Jaidt s 002 1) Led uaiean

col Gt i I T LRI L 2 RELIESI) B 0 UGIRIDEE e SoBRin e Sl 40 Jpeddey )
[CEIEIEE ] [HRICGEL
1§60 o sUSiEn {s1e0d}
Goyauewn § uZgnIary L TH TN Palradzns ) 1o adoog SHLOIRIE paliadiy Jaz[udons Iy 37 L

“Apnayis i Bunssado snjeg ued Wownes e SINPUOS BUE 5YI0MEU 10 WY (FE IS0y Adans (U 5300N08 BUS0IG 6

UGBS
“aopuas Addns 1ajes jo Acusizge pui Sppenk agg sseiduw) @Banaelqo
solanjusts S THEG TP

{(slIgRyL: 00920l safanjuen #Aun

TR L

Ci 40 fyoedas

Lda B s CesdEh za sy
uaipalel S0 e g Jdj
SANHWSD] AR A2 JSILS R

AdoouLom mu;
AEJErD RIS IfIM SHJCMEL

¥l FLE E - gpudh pa2)Ecads anuoEguy "ENRR; 1A REED] [ LWI0nEe s P2 SPRELICe L0 DR R &b
|EUR [ FEL] ah
[N ETT L] g1zuk)
[CHEE L UiItaEg Amiag webnsdgns 8yj jo sdoag SIS Dajdadyy 1azdudgas ;e yLL

"SAED [Blones laas 1o slep

SELIEEE U Salides BAass) 18] SRR 218 s1ay) uBnowule "Aemisy @ 00mas Lo ol oBRIEAR eat Uely Jeieat syee| Wal) sessn)

LM BORUSE 10 SIBSA ()5 USL] UCW LM SSUDIAAE "SUNDUCA pUE SNI0AMEL 0 "Wy OFe Isowy -Aiddns o sesinos edaiud ¢

AUclienig

auniss fiddns salem jo Aouecye pue Ajeni ) saondil) isantaeign
BIBLD B, BIUIAOL 4

(FRpaRYU QDZ 2611 I8 BueS “Aug

148



1 0, PROFIEES OF FRIGQITY FROJECTS

DL ek
S ENELLL A0 '0E
uongindad © a1 H.0AEL0 isles uapedod sipk F)

0BG nZE [ i A rejes 2L pLARET 2janras A SIS IS D3, WERAS Addng JAEs 2L
10y AEGIUISELY J0 UG ¥

EIMADE MRS 5]

“winLkhriba DPLMLY GLE SWASAS (EDLLE. B

AME=252001) 2L L &g o sudingd jo ey Susidinba Budind; saounos
JE -l [ L BRCATOE REIES 31 2RIka BLE AZJ3100 B 2k 2etldur Mddns ecdiauad 1o Lecay [

[CITETE] [EUTIIEY =
158 10 Fum ALy {zaBed)

fujzueuly Ui EEg AL R prloudane 3 jo edoorg SRIWTSNG pajoadysg paakaidgns @y e sy

-wiajshs Addns 1aiem ouU SI 2i3L] ASRESAY [Ryan i

1E] AN S20ISS DTN SOATDSE KD S4TID ISDY JUSIMENEL Ak A3yl BsiE0aq acBfdal aq 01 padl jey) ASdns jO SBNUs Ok
“eonlas Aidons kelam Jo Aousiya pue Aenb ay) areacdug

UONEMIS
g INEL Ty

sofianaua) aaiheld
(sjuzpeyu) BDC'oE) "SeonI)

AR

148




0oz

oaz
‘oM Gnd o

Jeta; pus fEmga s saes sdurd; juegd aL) |z Apesies =

o5h 5% l l SLiauadUon RTIUE |0 URLFseida) JUSLL ] 3] A4 EEY oy AR R T 2 HILETET=EY Y
Bt 70 RL 845 30 NEday £

UDRDE S aIala BUE Soiags SAAAN Lsaagold

sledal “uarddi b jusEada asreapfa puw sieosds oo

feseasad 5] Y Apfiae duwbsind o A ceps pue “eud nipe fudwind] se9iroe
i di L i 10 =3zi0s (ediuid wi spingag Frson e By eI 0] Alddrs eyt jo peday Lt

IRUZJAE {EUR]EU N
357 10 suanaily {zaeah)

LT ELTH B ] B AN ESTILITN| Iaakdgng 2y jo adoos SPoyng payaadl Paefoadsns 2y e amy

CUgs

GORINApR

Bunesade yia juejd pesieon iages BubUEg 20003 1o 2204 6 uewg suow ipm edid jn S81meLs  SIpUDT PUB SYIOMISU 10 1Y
0EZ “LOPU0D e8] jond 1Yy 0 95nEag WaEoe|de) sanba G po sor stingeys Buideind 21 que Addns o soanos ¢
‘sandes Ajddng Jepem 1o Asusiags pue Ansnh 2 2a0ldu;

EM IS BouRg

(SIUBIABYUl CDD'Z) SMOS Joueg

Hoieng
EENTE LTy
ADUADI A

AND

150



10, PROFILES £F PRIORITY PROJESTS

CLEG SFE
SRS Y QOOCE D
uziEdod & o yiowga Lwe)sis uDpsgdod anLE suyp oy
CECi o = ' Auiddres Jgyem. 2y U BARAT AEdNE 1A pUTD T wagshs fodns Fqam 4] =g
BoNNC]ERd BU) LD uonEdwc Fl
;0 A)G .
SHGE (A2 SUENShE "SRT:REP LOoE;d
Jledsy uslnbs jELRcEde. 2. FEJRAL| UE SUIDNSAE 01D
ABEESZAL ALY LI Aitans 0 UBEEAS fldns Jmem w1 "ueud rba Budwerd) Searmg
a5l 0z z i Sa0% B Jd B0 BRnGid i) B2EPE |T Bo10E B RIS D) Aiddnz jedioiud jo xeday 1l
T [ETF=
ST 10 SuUg W is.paf)
Surzuent 4 UHUTIZKS Kpimig irafeidgns s o sdoog SALO0ING pa1asdy 1l ks 2 | aliL

‘s lomjal Addng iajem 2jden

HABY| 10U SO0 R |9A SUIRDA-MI O BRIDALEIND SHIOMEU ||SIS PliE 916M [BNplpG) S8 80IN0S WAISAS AddnS 201eM Ol SBEH
emndes Aldoms dajem o Aousnga pee Ajenb s sadlduy

uoienns
daialGo

mulds poues FIulaaly
SuepqeLd ooo'es) usnbrgen

Ay

151




uga,

-

&7o Faa
T T SIS
1o arzde nuA (eI o
o/l Nz, i L s g srund; seaodiog 129 0G4
S18|0EAE ji Akl e 20 LE e | Jaean BuisLlg
. AloEdeD LL Bl Eal 3| BoERy BNIZER, | 2] o Sieday £l
L TR TR I
0 inoedes
-5 FE=RTHIAR =S LR N -+ RR L0
JOlpEl B peE Ay
RRIUMNAED AJE|IMIE Sl PR ABn|cunaa Jopeu
1] FLE. P 1 sidu; paz;aeds aa lsyug Gl L SRR O RIApE Y A1 JOLRLL | )M BB
FUE SENpURT 17 aedoy Al
"o
A& PLE SLUAIRAS "EAMADE G0, 0
BRI “LIRUKENDS QUL 3 HINRIDAL PUE SLE]TAT B J0BE
Amszacsl Ayl s fddns o ‘Buideindg |2 Aguyas sLasicdinta Buieund) saanos
oo oy SOSINAF [DTIILUT A S R ARIBEEE §O P A Seids (e a5 1o aedey [
Y T .
$50 12 SOoyjrn sleah)
DL DUEL Y uMa3ssy LAHTTIM Paiouidagns & o adooag SINTIA0 pajiadis rxafoudepins S0y Je Ay

SABQD {Si0A0% ASAS IO SAER 2iEUia)E L0 SEIES BAADS] JEY] SERIR B8 Bial] PUE SEpRil oL

5] BLINGS 10 3L A0elay CSWIAOCIG SEY JUBMd JUstEall ol syEa) JuEpadL Wl SSSE0) GIA SHNpUaT PUE SYI0M8L0 J0 LIy
0% UCHIPLGD BRG] J00d |96 L0 §SNE0Sd Wellaagidar snnbal yoigm Jo 067 ‘sucpeys Duidwind |7 ypas Ajddns o suinns g
-anjruas Sddns saes o Aoustoge pue Aljenb A saoiug)

“hanbewiss

(swsigeysl goy'a3z) AsnBeweD

“USNERNE

@ansalgo

ST PR
Run

152



1C. PROFLES OF PRIGRITY PROJECTS

CEe 55
SANM DG M
+7 1'dn piaa IS0 DU
=g nog E L sayes "sduded) sLsuadion B3 few R TENT RN
REENE 0 LR UEE T K] By Sgene BUppo s o secoy £l
ApopdBd JusuigsE | S Ak EAy
AT LT B A
ol Lo Aaoedes
Hedad i Lpine QR S0
oo Eil; BuyEixeg g ) *ABRERIDTE LRI
EanINaERS AFEEDTIC 100G pLE AL IBAD JoEHE LW SHICME
LB e £ l %ndl| peaEseds s rIpD YA L0 SeSsD 0 Lianaam BUE EPNEUED (0 mdos Al
AZICITE] 1ELOIEL
(55N JD SO} jipak)
LT T naRRIENy AT T aloadyns sy jo adoog, EHLANNG payaadyy Fraloaans 2| e 2RI
) . "SABD SAl 0 IN0; AlEAE Ja)EM SIS0 JEL SETIE 2B QY] SEnaIn Suhslsde ypm suzid
lupuiesn faem HUNLEP LORIBUCS jood Ui Way jo AUSL 'sINPUcD pUE SYISAGIY JO LY 047 i5oLlE Aiddns ja sawunos jedpund ¢ ‘LORENHG
"Bindas Adcns 1agem jo Aslsnyls pue Anent auy asosduyg :aanaeiqn
"B aH LasEIALL ]
{SjLispqeslil gps 2820 upnijeH AND

123




“ELL.CJpJELl pLESAOE

CUBA

000 32 o voge ndzd e s ted a0l
] pusangess; e Bl p uoqendad &y} 31 pALcors wiEd AU l) eas Buiy:p
o7 gl A L B §a UC)anEae e LS AR K1 13 ANEENE pasodd 4] 2 Lo PN pue LBiser Gl
[ ATEI T IO e
{$3n o sucpcy) (5 1enf}
L TRITEITEN LESTh L P Auang paaicutcns Sif) Jo adoog SN PR3N Ha(edgng 2 5o H1EL
TUOROSSISE J0) 172030 JIGeA BOISSUN 59/ SINDLOD pUE SYIOMIBU JO Y (1 Sy ‘naentig
fiddng Jojes 30 00iNDS SU Wak Aousise syl pue Aujenk ey asien o1 raanaelqo
LNy AIMAOA
(SHIRYQEYN QOO ST EMUY-aleag-olenet HAHD
: "B YU EEF LT it
Joepreiod 2 og o isse uojerhot] aupLE sy o) WEEAS AU NS L ajen 3] J0j
it} fing [ b ddns JejEL B Lo O paEfE]d amsas Aptdoe aeas TUMLSTUISELA 3.0) 10 JonEEEua s Fi
|EUla)a [T Tl
1§50 40 YDA {zim0fj
SITHTEC T LoEnIIES fasoqig refuidgna sy ) wdoog SMUGNNE pajaadyy pafoudyns 25y 4o 31
‘pezAleled Aleaioed StnU PRI S2m USWISSAU; SYHIDAEH
Eugsika ubnaly) shep eieaes L19Aa 1918 BAID2D] SIBH0 A2 34 |0 S04 Uy s aignd Aiddns 0 seaunas 1uemepnaui 7 uohEnng
Dad s Alddns dagea jo Anuanya pue Aienk ey saoidig) tanpaskyo
W THAUEAOL
(RIUERGRYY 000 DG) SoLeg 5T

154



10, FROFILES OF PRICRITY PROJECTS

Lisliaayaad

DD A gl SBsAE R LE R Al

oo paudinba 1iaarnEa WFRUPAL PUE SLSieR |RDE R

Freesagag @) L addns jo ‘Bunduing j& Wizl ehke Sadund sEanos
o 4 i i SamnoE el gy apeo.d  AEOe)s DLe AU pevadus Agbdns ediaud fo aecan LE

EETa [ELEL ..1
fEen o suoygu} (9220d)

bu o f LA NaeD Raong wefeidhrs ay) Jo adooag SHEOyIME poiedxs s3ajoaduans gy po AR

shep e)Rua)E U pepIvold 2214105 JSTEM |SIPUCS PUE SXICASU |0 LIy 5] BoWy HREUD3

LYRS] 1000 )24 JO sahedaq uslenedut anbel Yo s Jo 506 UBY] aucw ‘suaiess Budwind {2 g Atdes Jo ssaimos g
ANAES AGDNS JeEm 10 Andsoin pus Alpeil su eacidu

BUILESD)

(Sjuezig2uul 004 BE) OfEUBZUNBH

Cleng

reallasigg
BIUNDL G

AN

135




CUEA

"FRENTEYUI
004 2% 12 wensnded e ] (15)
L JraunEan Jsp Sl i p uopendad =y o) paijddns FEfd plailiS aEe. Supeup
(i af z L E 2 LOGTrELns pee U isan Jen 2 Jo Aenb paoudig B |2 UeRoiISod PUE USEa] =
=TT [EUGEL
(%501 0 FUaAw) (=12ad)
Hurouewi-p UoyNI2X3 Ayioid Pafoldgns Ay 1o sdoog SELLOI NG pRaadyy raafeidgqns @y| (o e
Ul EUIsEs 13
daoKe nejeslun & JRYL J2BM SIARI0Y SINPUGH BUB S30MBL 10 WY g1 ISOW(E ‘Suounys Surdiind F LA Adons jo sa0unos 5 oengsS
"adirtes Addns aajes 1o Aousioiye pue Sienk sy aacadu) iaaysalgo
“eny ap obenueg SAuACId
(siuiicenu; 0pL'EZ} “whwpy e7-cBuog ARD
“EUEEULY
O0F' 56 0 uoljeindod 2 ray 30 00
el juaeu ) Jajen Bunaagp “Uagegnded ;o5 pepddng iE!d uBiuee) wyEs: Bugup
Gk oL z i B ] eilanesuns pueg udizec JEjEN AU) 0 Aznb o B )0 WHENLS60) pue LB s gl
[ ] |ELGEY
{450 |0 SuaR; issead
Bunpnest|4 LA Aoy 19afoudqies g o edonsg B SO PRy 17fordgns e 1o a3
‘Lolaayuisp jo uagdeoxe oy i JUsuReRs 100d AISA i 2oincs BOBLINGE B 04 19TEM SIABI0Y HoRInIG
Aoues Nddns Jajes Jo Sxusmiya pue Agjanb agp aaniduw) Aaliaeign
'Bqnsd op ofegues JA9AOSH
{SjuBUq 24Ul 00 B8) "ueUOS Blijey g8t

158



0. PROFILEZ OF PRICRITY PROJECTE

GiE ks
o G ETEET —
19 1ledal ple SR .
£ =A b 1 s ‘edund) siueuoduie {87 O uepd
MF(OEDa 0 awangday ‘ad w0 Ayoedel LISUTRa] KB, S 19 Jeday £l
FUOLLEESU] B Jo UOnEIn)saYy
PRI TE Y]
Ik Jo Ayaeded
EEWELR:RTHEREE = 1 T S
sl Guansis o o) “Abcpuyey depie
EaouMEE] ARYLTIE BRX PUH AZiHaan itlATU1 Lk SycMEBL
ooe . = ! S aAEoads SMEUIUS  CSNES| U] S3R5 [0 WiphpEY FE SRR 0 ke Al
[T (LT
{350 0 sUGIw) izmak]
RIS IT FITa T ity | LA TEEAN | pafaidgns ays 1o adoag TEWON0 pasedxg poafd g 2si) 30 SPL
_ ‘SRED £ AGAR 1B DRj598] AL SUL J0 SBDIB SU] JT IS0 @8N 10 siged g LELY 210U MTM
YDA ie)sAs Alddns JoTes 51} O SBUMENS 0T Ve saleadl syea| woly sasen) 'SPNpUDd pUY S ompel 10 WY 005 10Ny uopenus
‘anines 4ddns 1apem o Asustalys pue Algenk aug anoadill aanasinn
“=ny ep cheguies ‘3aUpnDIg
{swengeuUl 00 gl "RAnT ap obegues AUD

157




LIRS

"Exlam Jxond EERE TR
4o yedad pue (S ple A5 B i AoLUEE Fapaead OSE
sowfen “stund) spsuodines e siy) o Agoedea  yoaw S OOE | IWEKD JumLTER)
1] il L ! 843|080 JO ARALFIENESY WAL S S0 VODRIOETY  JeOeM SORanguEI Mg o deday £
LR 0TS FEIR
5511 10 SudEf (samak)
Burouzsiy uinoaxg  Apsan yafondgns 3yl o adeIs SR D paioadiy yaafoudgns ay] §0 HRE
ANrEp ypa Blgelads g jey; uEld Juswisall 191em SENPUCY Pue SRIDMSU JO WY NFZ SoWfy A|ddng ;o s20inos [ediouud § LOnBNYS
gawtes Addng 1e13m jo ousmpe pug Lend sy savidw) ramyseiyo
=) i L T E=Thg "HDUIAD L
(suengeul 5og'zos) sofenyuain Ao
T e L AR
0} Jo Apofes
Jpedsd g (leskiz) saliyamen
vanaslue Bugema g oy SBinjolloe) 12
SEITKAEA) AR WAL RS [UE ABLSIAS ILTL LI B IEA)RL
g L £ P Endul peA|esads saUBUT Sy 8a; LAY S8 J0 Loganpay PUE SN RUOA J0 UGl 'l
[EII=ILE] (ST ]
[Ty P [zaEad}
By ucpniaxa  Aopg yaafoudgns agi e adasg FAUERNG prahEg pafoadygns ayg) o ARk

‘ghep [gloses Laae 1o 3fep
SJELIAYY UQ BHAIDS SAS0SL jBY1 SB3IR 318 2l YDrogye ‘Aepmsin g asues 10 aitg abesae iyne e taggaili syes) 1ol sesso|

LA SIS 1O SIESR (5 UBY) DI LK SBYDIDNE SINDUDT BUB SHIOMIBU 30 WY be 1sowy Addns Je seainos pediauod ¢ ‘uapenys
‘aopues Addne Jjogem jo Lausioys pue Agenb ey eaciduy raanaalqg

eieiy BjjlA Bauisaty

(suepgeyw ODZ' 6L BRI GlURS AN

158



1[5 PROFRES OF PRIORITY PROJECTS

Project 2. Improvements in Maintenance and Enhancement of Existing Sanitation
Structuras

Spacific daveiapment problems that tha praject will address

The goal of the project is o improve the hiealth conditions in a group of gities.
The set of activities deskgned for this purpese inciudeas the restoration and provision
of appropriate resources w ramove obstructions; the cleaning and maintanance of
sewerage sysicms and seplic tanks; the repair of a group of waste treatment plants
and the introduction of simplfied sewerage systems for collecting and disposing of
wastes in the periurban areas of certain Citias.

The current coverage of sewerage systams only extends to 40.4% of the urban
population and 3.2% of the rural populaiion. The canstruction of sewerage systems
in  existing cities involves difficuities and costs that are often  practically
insurmountablie. Among other prablems, these difficulties stem from the existence of
1echnical networks, the need for deep excavations in narrow streets and traffic
interruptions, In the existing systems there are an estimated 2,200 km of collectors
and sewerage systems. in accordance wilh these figures, the density af these
sewerage systems is gpproximately 1.2 m per person served.

The rmaintenance of sevwerage instaliations has been progressively declining in
racent years. The number of abstruction remaovai operations dropped from 106,800
in 1988 to 84,000 in 1993, hasically hecause of the lack of materials and equipment
that would have allowed the rate aof this activity to continue.  This situation
aggravates even more the insufficient provision of this service to the population, and
has had a negative impact on health and sanitation. Of the wastewater evacuated by
sewearage systems, 21.6% (108.5 million} receives treatment from 5 purification
plants and 564 stabtlizationn pends. The 5 plants have a capacity of 1.1 m*sec,,
although they have problems with maintenance, operations and capacity. The
technology utilized is basicatly Cuban, and the largest work with percolator filters and
primary ang secondary sedimentators with open sludge digesters and drying beds,

The maintanance problems are actually minor, requiring the replacement of
some pumping equipment and valves and the servicing of percotator filter seals and
bearings. In addition, as an alterpative farm of waste disposal, there are more than
600,000 septic tanks available, which pravide service to nearly 4 million people. The
supply of eguipment for the periodic cleaning of these facilities is 357 units, ot which
52% iz down for various reasons, among them the lack of accessorias, spare parts
and tires. However, during the prior vear 138,000 clganing operations were
performad. Given that septic tanks reguire at least ona annual cleaning, itis essential
to at least triple the number of cleaning services performed, which will require a stock
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of 500 pieces of equipment. This objective is fundamentally important, considering
the impact of thess sarvices on health and environmentai sanitation.

It is evidently necessary tn raconcile the need for sanitation with the difficulties
distussed above. !n this regard, one alternative that tends to minimize the above
difficulties is the use of simplified sewerage systems and the local Lreatment and
eventual recycling of wastes. This strategy can be applisd, especially in pariurban
aregs.

Relevance of the project to the couniry s health policy

The praject fully cormplies with the priorities of the Government and the policies
established by PAHO, given its direct impact on maintenance, the increase in the
coverage of water service and its positive impact on the standard of living of the
population and environmental sanitation.

Goals

To restore and stabilize the resaurces to ensure the maintenance of sawerage
systermns and septic tanks, with the conseguent improvement in service and a
reduction af the impacts on health and sanitation;

- Ta restore and stabilize a group of wasie treatmant plants with a view to
ensuring that the dumping of effluents fram these plants are within reguired
parametars, This will make it possible to minimize their impact on receptor
hodics and make possibkle their recycling whera nacassary,

- To assimilate the construction techniques and technologies for sewerage
systems to simplified sewerage networks and to creaie conditions for the
gragual extension of these networks to the araag wheare their application may
be appropriate ¢ the hasis of experience with the design, construction and
operation of Three experimental systems.
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1G. PROMLES OF PRIOAITY FRAOJECTE

Objectives
- Maintenance of the sewerage system in proper cperating conditions and
incraase in the capacity 1o perform no less than 200,000 blockage remavals per

VBl

{ompletion and adjustment of the capscities of the existing weaste treatment
piants;

- Information en the techneiogy of simplified sewersge networks and their
application on an exparimantal basis in the peariurban areas of certain cities,

Siraregics

The project is struchured inta subprojects that are coordinated to achieve the
goal in gach city selected.

Summary description

The provincial water supply and sewserags systam bureaus will be responsible
for the project, with the tachnical advisory services of the National Institute of Water
Resources and the participation of other industrial and construction ¢companias.

Interested parties

The probisms reiated 1o the nead to increase the sanitation levels have been
igentifiad by the population, through the People’s Councils and the council deisgates,
and by the murnicipat and provincial water supply and sewerage system entities, The
soiution of these problams corrasponds ta PAHG priorities.

Geographical area of the project and beneficiary popuiation

The project will benefit approximately 7.3 miliion inhabitants of the urban
sector. Df these, 3.3 million have sewerage service and 4.0 million have septic tanks
as alternative waste disposal solutions.
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Current situation and situation vpon completing the project
The current decline in the icvel of blockage removsl opsgrations and the
maintenance of coliectors and water supply networks, as well as septic tank cleaning

services and the deficien! pperations of waste treatment plants, threaien health ang
enwironmental sanitation.

With the execution of the proposed project, the ievel of sanitation should be
restored in urban arsas whera tha existing infrastructure permits.

Duration of the project
B years (first stage)
Estimated invesimonis

A agcount of thae financing for gach provinece’s set of subprojects, basically Tar
their capital cities, is inctuded in the analytical description of each subproject.

162



10, HROFILES OF FRIORITY FROJECTS

LT fid L
"ERURLIORLL]
D' LI BRIE UBGNRaY & Ul ‘woediaraad Apun Lo
WiElsAS 1200 B 1IOAEUGS o) papssy ~&a Wiy oLynS ylis BEZIE uagInLed
sxfjdong [Rulsins pue ubsap LOOEuBE JEOS-MOE Ui SLUBYSAS Utaaijo
Q51 051 E i praued Sy U SR0AEE DSy SAGBUIEYE Jo UCLOrpaie| BAIEUIELIE {8 LEQSADTIIL] ¥
“Eped ayede pug suueeeduand "EqUEL
o wsEgmng syl ybnogn spdes SuzRe o1 pepnoad “aenn
Uk O 4 Hawindluthy jo seceid 2 redey FOTIAIEE 40 |2n0] FIERIIDM] Bugueain suE1 o HETey o
‘Epacey [Ee :IFITE 18 “IHIAREY [1UE
2laline |Eaowar abeyaop ‘soke eDo/omes el Ul SEOEIBGR siojoegos Wiy selbewoog
Sul B2 aunw o and | Ceppad jeamuz) abieyonig BAULLIB] O ERDINUEAE
ne 58 1 i reanlla) effayaaig ¢ o vnorLg 30 |BisE) BLL S4035EH Pl B Seld 40 WSS s
RN RLEOL G
LFEN 10 SplesnoyL) [EITEET]
LUEE S UE WYY Ao oeloibeng su) |2 adong saWonng poiodig wefoidgne eyl ja apig
‘Uogiplos Suiesado ul aie 7
ARLO LIDEGAN 3O d)E{IEAR Sxanu] BUILESID UBD b YUIAL SHUBL 2A3S $EG PuE allales aBriames Jua vonendod 0130 9408 QL g g
{Susliqeyul GoE' L suodendod gegen) Ayjedisiungy 29SO DRILEGANT D] 8D 25t TR RO

163




Cues

"apk AR

QOO'E Wil B3 UEQInad B u)
sagsds jo)id 4 10N118000 C) gapeay
SaddnE guUIe PUR US|SED
[arsual syl ue se0URs Aasiapy

glaed Bieds pur spuguaoelioes
4o asenodnd g Ercig
Jusdirbe o saamd g anday

E.00] Pk
wuabne |arouss) sBEENDOL 'S0

CUB SELREAL |3 S1Ed | B IR
Jenoada: 2R T0iq | g0 LouEeed

-ua Bojuugueg
UDAE B 1503 - M
BALTE LR [0 3000 ha

CEHUEL
mdes Builsee o5 pamiacid
ZEOIAUBE [0 108 BEEDTN M|

AUEMEAE

FERIBMFZT BYL W SUGREEOD
[RATIL B FEEyD0 Y

9 @R8] bUYL SI0psaY

“unnjedionzed Adinlldds
Yiith BRDE JBENlad
ur sligyshs BONSagas

sanEuayl It LagINpe;

“agenie
fupuesyz xuEl jo 2edey

ot FRELE WL
HIOLNA[GE B S2fnynog
B0tz 0] SO P0RD]
LB SEW 1Y WDlEhSIa

JEE Q0E
e 0zl Z il
aol 47 - .
g af l i
LHIE jewoEk
1450 & apussnayy ET-ELY
Burnuely Ll UL Asalig

wludgne §4 10 adoog

PAVHIANG Peioeg

W0 i By 0 aRLE

LANAL 3O TBGR[IBAR EYIM) BUILESD JUSE £ [ UM SNLEL 3NdSS 00/ "OF PUE 931A18% BGLIeMAE (Um wonRndod au) Jo 4o pE
[SdENgeEYd QO L0l cuon'indad vequn) GHBUZILENG

-uogipuod Buieado i ae 7| Auo

:uORANMG
"Nn.ﬂ_.: [FRF |

164



10, PROFILES OF PRIORITY PRoJECTE

Sa0s BT
RILRLENCLdL
NOD'E Y T2in angansad “ucnBdaied AjLnwUEeD
e U WoEAR Jo i B JonuRLnD o) RGO OUINDSY LR IUEE )14 Saaue Ladguned
o5t a[=1 1 Z 1§ rapeel Gapddns puisrka sue uBkop 1E00 A D BAILELIE S Ul BuazsAE Unh o oD
[E.gitel Buyy U ERDIAGEE AEIZIADY 4O UFICP0: kG BATEULALE 10 301 DEEEL| +E
‘ssied sleds pue sydaLodioes LR Hidas Bunsixe
HO o rA 4 £ ! J sy ang e Yilinenp eah o) paplackd aRo.al0E HRDTRE
Jed g ewidinbe o sexad £ Jeday 0 |eAD| PARESIDL| Bumwesn yue; 4 saeday o 4
“frduwind uopong Jinagard YIgy "FURLTAS oRIeM e
e Sl Sdund dEnnaes sansseed HY U SUE e aEd 0
gy i wilessenal yly paoemoeds |enutuan efeyaog SR
3'BE H e i i | Iy RUnunALe (D 650 ng 5 (R8T 6L} b0 SEY oupascid LBy jo neday) e
Ry “zunvRds afinrasmas YEN IO LA P
plaa LaadnE jpaowc ohegao;q A | A RN RAIAGRza SO EI9yI8;02 witl) ERBEY =01y
puUE S3UoUM Jo ied  Eanpadl BAastuar afewaniy SA0WLUE] OF BRNAFIE
(] LS £ ! Ao aberacy 7 10 uodalsy 43 iERE| BYL A1SY5Ey B AY IR O OO 6L iz
LU e JE LR
IRS[ & FPURINCL) IFI LT
Btnaueury Yapreesg Ayl oefoldyriz 4y Ja adang sawaana pepaadyg yaalosdune aw o anlg
‘wolipuacs Builesado w aue g Ajua
oiyse jO "apgepeae sydrul Bujueaio yuel g | gyusosuuel 2isdss $05FE 0388 SORIZMAS Yuss uanendod agl 4o 84T UonRENNG
{"sIuekgedgu Qng'e) 2 rsodendod ueury egng ap ohenues BMIAGIY




OLE 45T

' SIR| GE UL

OO F Yia ERIe uegunusd v L
EAs 391 B RONIAFL00 D) pEOSEL

seidins |puseine puk Ul

jrusuab ey oo swnnaes dosihpy

“geE neds pUE RlsGaduInD
jo ssevyaand ayy ginciyl ess ad
Sy awdmbe [0 sssad g1 Neday

'E|ROY pUE

5408n% [BAcIUR) edey0opg ‘EdiMm
PUE SEUMI[AL JO d1zd | "senpow
Erows) pEeyoopy # 1o dongels

1 IR
UGOeysiRE JROD MG
SAQBEIALE JO Liohannoil|

Evue]
aides Busiza o3 pepiacid
$33;AJUE 1O |EAR| PRSEMIIU]

SLURIZAT

ebessmes oyl a5 sU0nY e
[CLEITTTRE LT PLY

J5 [@AR] RE]] QIGIED

I e A RO LGS
1ia 5r2ar upganiod

Ul SEREAE BT |62
SRGELIELE |o WallSnpodil)

.Hx ol
Bujuees jurl 30 daeday

ENA LU PUR

S0 06 LD L SoiEydag
ARl 0) R0

@O RIBAISLLE |0 LCISAD)

4

el whl

[P LELE

agi [
|FurEixa [SuoLEeL

198N Jo sPUEARDY),
BUL=IRLE; |

LI AN
UQENZENG

LY TR

e [oudgns sup o sdoag

sEwaning peioediy

10aferdige ayp po 3L

Cuas

‘wonpuos Guneado w8l ) AuD
YIIYan L0 ‘B[GeIRAE Sondl BUuesD JurRl SF Ylina SYue) tildas o'/ pus saires edeismes ylla vonendod &yl (0 %97 ILOENLG
[SIUELGRYUI QOO PR UCDNEDdOd UeqIn] BLELEIE)

IBOHAD L]

166



. FOrILES o FRIOUTY FIOJECTS

q

167

Gis GHT
‘HIHBEEYa)
SO0 B3R Rl uequndsd e Ly ‘unyedijuec AIURLLL oS
LIsgAS 1afd B aanipsdes 08 pebee * e By 2 6] E[Uak SEEZE LButiiad
2ol odnr jraaayes pie ubsap LIp R RIS JR00 A0 Ui GWEIEAE UL AID| |00
LGk =11 |esuali 3yl uo BOOIADS KEOAIARY ARIGELIR]ET jo RN podie| BALECIELR IO LGRS NE- U] tn
'ELiEG GIbYE pul BYUsucdwon "sYuB}
1o azeyadnd ayl yEaoap; sl lad aljdae Bulspe o) pepuanad CHEDIL
=4 5a 4 S) BUALIDEES T sanEid ¢ | JEdalyY £83NUEE 1B [ENG] TESESIM| e IeE)r Jusr yo neday A
E A Gl SN HY DM BRI A
wiwbee pasue vleyomyg ‘seiL efieienes puy Ui suceIedy FaeLon| ey i) Sabeynop]
PUE seepen fO -0 | 580w [eraues ghesog SA0LIE] 05 SERoSe)
o9 05 AGLE; SEEN 0] B0 USOEnaee; TR L TR T =) A JAPEF 16 UM EIAGL] {4
LRI {PUDLEU
1550 |0 SpuURERSI j@amad)
Buaugu: Ltk osag Aylaoiiy iwsloedgne 2q1 4o edoug seucmng prioadey Yoaivadgna Ayl o Wiy
‘uoiipuos Buiieiado ul ale 9| Ajug
gas i ‘ageHEaR SN0 BLILIZAD YUEBL £7 s SHUE 0da% gL § 66 puB aonuas alieiames yus woneindod Uy j0 %6 | TUORENNS

{siuEnqeyul OQE ‘'R0 uonendod uequn} wynBjoy TBIURC ]



Cuea

GRE §12
UG E L
QO07E die eaie Usqingd e w Azaped 1 eed Ajenwaos
LISEEAS J0)1d B 12ALSUDD O] PEpaHi gl Eopluy aa) LA SeSJF Uequ| red
s ehdns |Bliogaa pue ubsap LIMYRELIBE JBAO-A4 5} Ul ELUBITAR USIL08]| D2
5L 06 z n Esual au) w8 BANMISE AOEIADY AANEC G L0 LI Nponu)| WARBLLEEE L0 U LT P00 PE
*sued emrds puE FUBUISLITD THHLEL
10 B8eyding 29l Yyansiy {Jees aad Shdey DuLsIXe oL paadgsd "E3anl]
. ot T 1 3 Ay go seoed 5 seday 5a2A4RS O [BAS] PISEEIL Suraeagn juel o HBdsyg o
"Sray pUER R ERES "ENJDMM1EY DUF
SABNE EAQLNn) Admga0g "sans AADEES B o 2oaijesado sinaaas walp sebzang
pua Eaqalias 1o Lied | QjnAoLus |rAQLIAS BEENDO|G BATHUBS ) FEDIE]
o G L i |eroltat shizgsa|q | 40 JALERID 10 13AA| 8L AIESAY |ESHISUTEI S UDEAADL] (e
[ S TIT ) FRUC LERS
{£ 8]0 SPUNS AL |sImak)
AT RN [ L EELE ] ApLAd oufoidgni By Lo etoos FRUCIH paoedug IS UYL JO 31
U0 pued Gunalede u aue g Ao
oA |0 “B|OR|IBAE s3¥and Buusad juel 0F JLis s¥Uel 2indas QoE 7 | PUE 22jAlas abBaloamas s woneindosd sul Jo g gl uegeEnus
(BILeNgeyw AR ELE uoiendod ueqdn) SEU) SET SBHEADIE

168



PRUFILES OF PRIORITY PROJCCTS

Jo

1

oE9 GRE
R OETRT AT
OUO'E yuh vecr uegnnaed e ‘e zdngeed Alunaaos
ey AR Japd B 3ansnan Gy paaed o Giandna) WAL BEEJE WBGINUED
el [elatenn pabrega 2w ulisap LI NES JSe0-m 0 Ly EWIBYRAR Lo daas
GHE 51 T I jE1sLBl By U SeTAIBE AiosIrpy DMA]MELARE |C U ONSORGRIU| EAINAWIALIE LG OB E06 ] ¥
“glind aleds pul usuodlca "EWLEY
19 2Py sINg sy YEROME JeBA sBs sndee Buyeke ¢ DagiacHd “BEIN
nee 0na # ! g wawdinbe yo sasert o L 1edsy FAAIAE 40 jEAR PEERaId} BUILERID YUEL D IIECEY 4
EOFE PUE FLUFLSAZ SRS NS Sl
sipba jeausl BBEyoojy ‘sE1M  eERIEMAS @Y1 ) SUCilENdD 51010800 1y selitgna
[alli SELfOLN K GO Skl | bl oL ey BE ey uopy anpind ©] $50N05a)
433 03 4 ] oL afiejoopy 7 g0 uskoeeis G IBAB] ] BDLEEY PErmUELDEL JO UeiSEAnLY TR
JRUA) RS EIEL EpLE
1£30 {0 EpLRENCHR) (B
Bupaueujd LONIENT Ansoneg eafoadgne sy po adisng F@uli nop D pernaiiog ofodone B 1D 25
‘uypaa Guipeiede v aie £ Ao
YUMo T3 qeiear S0 Euues| Jue £ Ui Syudl mides 0G5 PUR 231095 a8R18M8E WAL Lonendod sYi 10 YwEE IuoReanRyE
(SUeNgeyd 06 7RO uonEndod uequn} AsnBewles CBILEAD LY

Fad

168




CILEDA,

*SJUE§ QLU
OOO'F LU B8R LUBquaad e
WIBagAs oy B 1005000 O papand
getddn: Eueog puk Elsep

smEp|ouLsaE)
L) ILIEE JEQD-A0G]

ruenadioplied AUrLwag
UM 9eEie vegunued
Lil SLUBIFAT LQ D 0T

nSt S 4 [ “m-trmm Bl D SEaAES Alosingy aaljauial|E O U INRE]! FADEUIBLIE JLH il el | 7
‘Fl:ed Diede pulB EpJaucduics THYUE]
Jo ssEyadnd syy gBnoiy opdes Bupsixe oy pypiacid "BNZ0L]
01 T4 L wenkirks jo SE0wE G pdeyg  FRSIAUNE JU PAG) PaFresR] Bumimaa Ul jo mdal o
U P B EE "EAIOMIEL RLE
slabny @aoLge: sbioxnog ‘senrn sliziames oy o suageisda SIG1AE{100 Bk SeDenao|q
LB SHL UM 35 FT AT T LT E @Aakial alEyaa|n BARALE: D] ERCINOEE
£ha o% £ ! [Enour eeyuig | 0 a0 A0 faha! Al alalEay [BOILEYSAL Ja LDIHAT IS L ¢
R RGO LTLs
{gEn io apueancLi] {BIERA]
BukaiEuid donnaexy Aloug A e Ay o adosg azloajil peyoed Lot S L I R T T
"ol pued Augesado u) aie 7 Ajuo
HOHLA JO ‘B|QRIIEAR 5391 BULBSIA ¥UBYL Z | YA 5XU21 01d8S GRY'E ¢ PuL emaias afimiamas Y uoiieindod S 10 %/ ¥ TUOHETHIZ
{SIUTLQBEYW 0L '9R7 uonejndod uagin} e)ay @R obels HHINTET N

1]



10, PROFILES 0 PAICHI Y PRULIFLTS

CiF SLE
i LS TG HE
GUG'E Gunk BRre wequnlaad e e Ay EdIniaE AYAIEWLU0D
WEERAS 1od B JaRNSnan o) paganu ‘Belfi0|oLgoat LA SERIE Uegenuad
o rhdns puere pue viisep EICH | RIS Y800 A0 Ui SLURIRAS WJRTE[ O
Ol oG 4 1 Braueh BY] UD 5a9iMEE ATEIARE SAREUIENE [0 WO INE0]LUE PALEWIR]E 4G WIEET DR e
*sLBd BiBEE FiLE BIESUnCLLED -7 3]
jor Bedcind 641 JBRocy esAd lad sydak Bunsixe ol papnad YOI
v [k} 7 i gtk dinbs 1o gasend 2 | Jedey SRILIRS IO JRAR] PESERDL) B e ik g0 qeday PE
"F|ECE PUWE SHLELRAS 2k B _H.nm
selne eaowsd sERYOD[ i pbiRlemsE AL Bueneasdo MG 0 L)) Rafirganig
PUE SHMEREM T LEE | e jemouaed BEey0o) g ApOLIAL OY BSOS
R 52 i 1 waowesl gebieyoeyq | po Loneals) 0 JRAE Bk SO0 (O DAET O LLOE AR, L7
LB 1PUD LG
(Ui $50] [Bsmarhy
[ HEHIFR| LT BT ) ALy 1oeludgne ayl o edoog FALLETIND pE0EHY oaloacgree far 2411
‘umipuoa Buiielsdo Ul B1e || AJUG
My ED TR|UBHREAR S¥ILT BUIUED|D YURL £ 7 Jlind SHUFL das § L 495 pUR 824485 alRiamas s uonendod gl 1o gl TLONEMGIS
ISIUEIIGEYUI DOE'SEE ucueindod uedqun] smuds daueg TBIUIACA

14




CLIRA

QL 4l

LY LA

Q00" WA Buk ecinped i
wesds jopd B 1GpgSG00 0 popaod
suljddne |Rulagan pue ufisop

= LR
UBLELIUEE JE03-M O]

‘waned| U Ed Al LaHuos
Yi'wh seeJE uequnied
U; MURLSAS LCLOR| [0

Q5. a5 £ M Funah My uo ses1Atas AJOSLARY SANEUIB || E |7 UDRIFEDIG HALELIGE J3 v snpodil| ¥
-Epad aleds pug siusuedhann L
;o aseynd aui sBhang cpdae Buipsixa ag pepusaoad EYON
o% by H gcithinbe o zeoeid [ nedey S@mAIRE 0 QAR DESER L] Guuee|s wiey o aadag [
CEHEG] pJE RIUBLSAE "EYIDAALEL PHER
2JAENE [EACLUZY ebizysopg ‘uolise gfinenaas ayy Ll gaonnmeaas 208|100 1L Saliey 2O
P S0USLEE o JEed | e npokL [Eaiaies REEN DO SRl 03 SEDINET
e o7 L H AL BTEREYIANE L 0 TIED 1o |Bns] SR AlMER]Y HIEIBY L |G LG Fingdg [
(LT ERE L] [CIEL ]
(FS0 40 BPULETOUY] [Eiminl
LATELETE B UG ILNoe%3 Aoy ks [eadgqns s Lo Booog: EFLLDSIH0 Ballad ey yasioadyns ey §9 el
o puos Buizlado W gle g Ao
Yongan 0 CBigeeae SHOND BUILZEIS YUEL 7| itk SRl SHOBS HSE'GE Pue BOIARE aBelamas i uon3|ndod #U1 30 %OE LORENG

isjuengeyu oon' | BE uonendod uedun) soBanjusi

1B2UIADIY

172



10, PRIFILES OF PRICRITY MROJFGTS

173

O ETAY
"EALIRE LBLLO PLE S2ARS kJalsdinbs
Bunbured 0 Juswusoapded
@) gHrCGL SUCDR|elsL] B O 4] ‘e LLHBLLEEIL
o5 o3 3 47 ARLETURYLS pur Jieday 0 AymBdes syE edolsey LIRS RIUES S50 JEdoy g
FLIUTRI R L Lt
D007 e Bell Qealsg € ol “uDgE et Afursuiios
iRngsAR Jad £ 36nilstem 0] g ~gaibojouyaeg 1A aedae uegeiiisg
selpddnk (B33 cul ubpsDp UOLEIISES 1500 -0 Ui LR SAS 100 e o
[HI1S o8l z il pueueb 513 uo RDDVODE AIoS AR LR FTE T R R I B B OAEINET R |0 G RONEDOEL L
"Eligd uedt pas sjeeucdinmg EYUTE
139 az2upasnd oy Yhreyp 2ildes Bunk e o) peEpinodd BN
008 05 i | ugcinbe 30 a0 ) seday EOSIAUBE T [dA3] PISEELHE| B krere|a yaia) 4o deday £z
"geia pus "ELIFIESE 'EXIFRALGL pUR
slafing jeaoaa ooy S8am  SEEIRMAE ML U) susaede HA03 % wely aefeyacyg
PuR SEpxsm o ned | fsnpous [ErcLuG) #FE400G RADLLE] 0L FRMMa5el
1) BT i Eacure ofRyoo g | o Loy $U SEAD| BL] BAOyERY [EOPIELDE U S0 U B ARG ('
(LT ] {WLMOILE S
iS5 J0 EpURFMNOY1L jREaak)
Bujouris ¢ LT = | Aoy wapndgng oyl o adaog ETL S LT ] ranpradare ey 39 w

‘woppucs BuneEssdo U 22 O Ao
U2IYA 10 "BQRREAR SHING DiU2a:3 %ug) G YiIAs SYLEL JEOAE GOE 05 PUE 201A8% 2BR1amas ylim uongndod ayl 0 37 L
{SluRNgRUU QOE'Qge ruotenidod vequn erel BliLA

UOnREMIS
TB3UIADIH



[T 1.3

OES LML
EHE T LIEH]]
OEIOCE IR BIE WEGLINIEG & e swoedipred Aunlildos
WIRIZAS 01T £ JSRIIEN DD O pRMEEL s Rogoligoo Ly 28510 uBgdniiaad
sapddny jeuEgxe pue ubpsp ACILEIEIGS JEAD AR | i SWiBIEAS WS I1DS] D
0Gi O% L 7 1 1R Byl LG HECIAES AI0SIAPY TANEEIEHE |0 WA AOLUE| SAITEG 2B 8 W00 NP ¥z
Ry 2ued: pue s)uELadUeGn R F1 ]
Jo ssEysing &) $Bneap midag Quynsixe oo pepacid ‘uyahE
o ) (774 L | juawdinbs o sossd 5 sedoy FEHAIRT PO |BAR] DITEBIE | Buldzom yusl 1o ey o
"E|0og U .v..E_wHﬂ.__..m "Ej4Osn]EL pLE
£a0NE |EATWR SHRyoo|g e BeiEses ey i BRI S00 ginlnoy oo wingg aabagoay
FUL 45LauLm Ju n_r.n_" LT[ PRLaT I |RADLEIED v..m_.ﬂ_u.u_._a eftlla] 0 EsSiNC3al
g 4T L 1 |amuaLes m__mm_dn._u_ﬂ L ocad WG RERT 1% [3AR] OY; 2IaEEY jErsleydeil: J0 UCISIADL L°¢
U BLXE Frdle 3140
(e §ary jaidad]
Bl 4 G LIRS Aoy 1oufmidgire Sk o adoag BRaayne peioades yoafo cepr B L0 5L
uoiipLoa funelada u) 9ie G Ao
Y2YSA G0 BIQREEAZ SHAMLY BUILEIID ¥l i Uliss SYUEL 03d95 QOS50 PUe e1AIes bRusmes YU LONEINGod euyl jo 99 ILOIENE
ISdRLgeYu ooy'a0s cumigindod JEnan) SSZUeiEpy TEUIAG I

174



10, PRCCRES OF PRIGAITY PRIJARS IS

Glae

foal

M

QoL

SET

sty

GrRLE

00S0

CUL

3-8

e

(=T

Gl

Lo

L E JLN- TN
Il

mfirs 13y
i

BN ARG RIS i LUy
aoE &) efdEs ‘Eyramieu e ed
fla EdOY88|[a0 jo wy g | &1 6eE]

JUEp vELIEY AP ddegy Ayl pESy 18]
ENOM A|ZCNE 133 A L0 L0 B |ELLGA

"ELUEE] L0 FRE TERAEA
sienusdinb e Budiund Suoa;da: Ag
SuTLR|[EISL] @Y] 2TuEYU:s pue Imday

SFLUNLE ARG S B AR B
uewdinbs Supduind ) oecel AQ
SUDLERISU] BL) BRLEYLS pue Jedey

‘HILEIMEIYUL DR UM BRI UZINLER
oW eelsas apd & isnayios ol
peeze. smiddns eulersy pue Jblssl
ir1auah aup un RITIANR REDS MDY

sued sled: e stusLcdwen
1o gAY EIRd By JBheayr Leeh sed
~Eadewdinka po sa0sd oF Joday

“teduard uagons einsseed Y

P Erecd CSdwnd wannIes sanseead
LTy spana saressead iy peojepeds
SRR DETILL TH G LT AH A

"R pur
stafinm prantine afimen| g sadi e
saisulrs Joumd | ‘a0 | SEnpdw
|Efenisa) afB3a0pg Q; |0 YoEAL)

ERE By 1o

FooinoE 1FEA [2ditued
]l 10 aUo 'pauUsIaIEMm
oydE S B O LonEanLEs

e ay
L ALDAGHD AU HoEaY

TS Byl
49 ApisECED U] olsey

s R0, Lo IWES
1o M SATR LGS
[ WL THET T T AT P

-eyue} xitdee Bunsixe
By pE RO SRS
4 [3A3) PEEBEIIU|

‘suiosiy abesan s
YL W FUQEIBCD
[eaow Bl abieyaa)g
Ji [eAB] L)L elbsaR

"Bl SAG BARIRARES
Qi) U UG ok
|[EADLIS) siiryanpg

JC [S43] 4} 040]G0K

Bt

paa | safos) pRYIEIRAL DIUR S
UASUALIIEENE A4Y |7 LODERN S
'ugesdE abieganet upwiien

|FP FUSY 9l 42 Jouedan o gs

RIS
WRELES 1 OINT BUYL 4o HECEY #'5°7

un|d juewsres))
UBLLIET) [Bp ELe By o diedey |5 F

B NEOIFEIED

AREEAUALGT U3 SEBIE

RN B EBUEILEAE QD B2Eynd
EABELIELY 10 USENpLE! ff

“EgwY Buwses |3 e Je aedeg B I

'wE0n olesad i o gRdny Zo2

"SI IEDN PR EIDDA]| GO LGS
mafiEyaa)g aamliel o} S64N0E2:
|FoERL 00 LD uals T._.ﬁ_.-& —...M

IEEERT e

[CIETT=

(571 41 Epuesnay)
QTS 11 THE

[Eboenh)
JaMoEND

Auang

walvidgrs agr 4o adoug

SS0IIOE pelradyg

soaloidgne auyy po el

UONBZI|iNS § pue sleepd wswilean 7 'spunpuan efitaasaag 0 Ly Qyy emaes abeiamas U uaieindod Bii O %35
PslUeNgQeyu Ore'enE s vageindad ueqing SusagH g1 Sp PERNITY

FLed JuSweIE|ia) JO pAaU Ll PUE 8511 JO SIPSA (| LEYL G40 YIs SN2 paRijRIDeds aunsseud
- i cuoRipuss Bunsaado s 7 ALD Y31y 30 TOIORIEAE SN DUINSD JUBL S5 eYURt 33088 ¢/ gL Spucd

O RRITHG
1 BOUIROL

175




LB,

~

La

nad Lo
*ElalE
JELgLG PR 'sasiBA uatudinba
Ruruard Suisieigad A SUSne|1235y; ey ey 0| [ FUaLLEa)
i1y IHH 1 FILEYUD FUR JEURY 4o Aupedes eyl Biou |esnfg au e uedoy 9%
TEUBLGEYU
Q00 Bl BRIl LRI B *uoianinfaed ANWILS S
Ligegsde pogd B ojenesaono o) pena -gatBoyoisu oay L EBRLE Uaginuas
seqodns ruspe pot nSeap L3 JUEE 1EAD R L] SWIRIFAT o IRlee
ahl a1 [#15unR m) L0 Baa A0S AOER DY BARELBIE S0 UOIARDoIL; RAREG NS 1o UORFNACIY] il
‘s1ied Bigde pul SeunduIeD LT
po ¥ERY ARG #YL YEnoug (esd Jed ipee Bunsne 1) pepiaond ERIEY
D GoL z 1| waticnbe o ssoedd 17 iedey SHDIAIRI O |BAB D@L Buiuza|s wuEE 1o nedey £2
TEII0) PUE *SLUGAS "EWianel pue
wanliine g wbyoope Seim =feiannos o] W Anolgarade SALSEA0 ] 2eBanno|n
PUE gDgmubs fo KRG ¢ *Ganpont AL n.-..__.ﬂmn_.npn_ ah0dule: 0] GIIINCER)
Gt oy N ; Franlla) SBnyo0)] 70 Qo) Ja i2AE| BL; BlEEEy PrELDEL §E WD I3 T
L LE=1 6 {ELRILIEAE
[§an [0 apuEarang)) {SiERA}
Burkstraul g [TT-] S B | LATTER wweioidgns sy jo adoog sawpang pajoadsy joaload gnEe ay) jo 2L
HOQIpUaD [BELMIEIECE Ui IR ZF AJUD YDA L0 FD|GEIEAE
syani BUiLeS|a JURL £ YL SYUR] DASS 47 7°78 pUs wed 1uadilea | ‘scpuas abeiasaas yusm voneindod eyl 1o 94 vz uonens

: (SIURMIRYUI DAG 7ES UONRNAOd Uedin) euRqRH BT IPAUAD S

178



18, PROFILES OF PRIODRITY FPrilarc s

i

'S ILELIEL |
SAa7 QA Bede Dadqiiied B i
LLFIEAE Lod B IDNAIELE D T] DRRR
s2.ddns jpuisise aus uBeop
[E1BUeE BYL UE SEDNES ALGSINEY

spedd ety pue spossoduey
o eseyzad gy yineas
aidinis e sesad g Jieday

R pUE
slefing PanlEs ofionoin e

‘F@Hc gy
UQ[IRI|URS JFEI-FAH
BARLIM]E P e J2 PR b

SPUEY
ades Bunsize 0] pepesozd
m-mnu__f._wm h.n_ _..mu.b_ _.u._n-mﬂnﬁnu:_

"Elisgsds
afiBsawas By) Ui sLonatede

O IR R E RO
ulne SERJY GEgmEnd
tl SIS SAE UG loRfan

AALELJAI Y UniEIRpL LU

E+ELTH
AueiLessd Num Lo Jeday

FHIDMITL FUE
21000360 WNiL Fabeyro;n

177

PUE BSLGEULM 9 e L tsEmiEaw jaaatled sbeyoig FADLIAN T} BEDIEWFEO]

ooy o5 z jmaciat efeyzaly 7 1o uaaslsy 1O |&ASE 3] B0lRSY |E DRI L0 LOMSIAL G L2
_nE._.wu.m.W _E.-h-.:ﬂﬂ
[$2n (2 spUEARaYL TALELY
Bupainuy UCRNSES]) ALt d eefoldyne aygl jo adeag kWG NS paads] raajnadgne B 3o e

UDIIPUGD BuDdeieds U B1F § A|UD
USlan 10 FiiRpeae $3200 Buuesd qusl g ylas Syue: adas 5oL 2 pue amalas abeiases i voiendod syl 4o oL 72
{sluelgeyw QoQ'DZy uoaendod veqin} o)y (B seuy

uonenng
..m_n_:_b.ﬂ._n_



Cilfie,

Project 3. Rastaration and Extengion of the Treatment Levels for the Water
Provided to the Population

Specific development problems that the project wilf eddross

The health protection levels reached by the country are in particular danger as
a result of the nation’s financial situation, and drinking water treatment is one of the
affected areas. This situation makes 8 considerable portion of the Cuban population
vuinerable to outbreaks of waterborme diseases and remaoves ane of the grincipal
barriers to the introduction of cholera in the country.

Relevance of the project to health policy

The achievement of high levels of health indicators amang the Cuban papulation
is one of the important results of the Cukan program. Among its preventive measures
tg the assurance of access to drinking water in adequats guantities and guality; this
service hias been extended to practically the entire urhan pepuistion and a considarable
portion of the rural popuiation.

The presarvation of such sanitary protection is one of the most urgent concerns
of the national health institutions.

There are 985 installations used 1o treat the water suppiied ta the population.
Of these installations, B0 are drinking water treatmant plants, 128 use chiorine gas,
and the remaining 807 use hypochlorite. In addition, Cuban industry is avalisble that
has the capacity to manufacture the principat ¢hemical products: chiorine gas,
aluminum sulfate and sodium hypochiorite (of which same 12,000 tons per year are
required!. Moreover, a netwark of woarkshops and of laboratories completes the
infrastructure that supports the freatment of drinking vwater.

Foals

The project is part of & program of activities designed to restore water
potability, which suffared a sharp decline over the last threa years.

- To strengthen water chlorination;

- To restare the manufacture of chemical products, repair treatrment mstallations,
irnplament the use of alternative products and restore technological discipline.

178



T PROFNES GF PRICRITY PROEFCTS

Objectives
The project should accompiish the followinyg objectives within three years:

- Stabilization of the levels of supply of the necessary chamical products, starting
with temporary importation and a restoration of the couniry’'s capacity to
produce these products;

- Continuous apsaration of chiorine gas installatians throughout the antire country
and continuous operation of no less than 70% of hypochiorite installations;

- Establishment of a technological control system that ensures the proper
operation of chierination installations.

Sirategias
The program wili be undertaken along two principal lines of work:

- Frogressive repair of the installations that are not currently functioning and
gstablishment of 2 program for their systematic maintenance and control;

- Enhanced supply of matarials, beginning with reduced importatien of chemical
products and their gradual replacement by Cuban produciion as the levels of
production incresse in factories under repair.

The Natianal Iinstituie of Water Resources, which will be responsible for ihe
project, will be inveived in it. The provincial water supply bureaus will implement
project activities and provide workshop services and treatment control.

Sumrnary descrigition

- Repair or regquipping of the chlorination installations of the 3Q principal citias
of the couniry, in order o cover 70% of the urban population in the first year;
expansion of repair efforts to another BO population groups in order 10 cover
30% of the urban population; and finally, in the third stage, completion of the
unfinished chlarine gas installations,

- Formulation and application of & cantrol system to operate these installations,
starting fraom the first vear;

Establishment of a set of measures io address the hypochiarite installations,
which will seek to stabilize the supply of chamical products and the cantinuily
of thair operations;
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Study and introduction of products, parts and devices produced in Cuba in
order 10 raduce expenditures on external materials and extend the coverage of
chlarination beginning in the second yaar;

intraduction and expansion of the use of alternative technpiogies and products
that are available locally, in order to facilitate the extension of drinking water
treatment to the rural sgctor, which includes 3,230 wwns;

. Systamatic training of the operations personnel of these instaltations,

intarastad parties

The National Institute of Water Resources, the entity responsibie tor the drinking
water and sanitatian secior, accords priority importance to the execution of this
praject and to maintaining its cutcomes. The Ministry of Public Health will provide
support and coordination in order to achieve the objectives, because of the relationship
of this project to its populatian pratection programs, The jurisdictional governments
and their water supply bureaus also agree on tha high priority that shaould be given to
the plan of activities contained in the groject.

Geagraphical area and beneficiary populations

This project is naticnal in scope; the population directly benefitting trom the
praject is the 7.3 million inhakitants of the urban and rural sectors af the country.

Current situation and situstion upon completing the projact

The continuity in the operatians af chiorine gas instaltations, expressed as a
percantage of working days per year, has declined to 51%; the percantags far
hypochiorite instaliations is even lower.

Whan the project is compieted, the continuity af operations showid exceed 20%
in the largest installations {chlorine gas) and 70% for hypachiarite installations. Such
levels will make it possible to protect the urban population that 15 supplied with
drinking water {mare than € mithon peopie) for more than 2 out of every 10 days, and
will pratect the residents of smaller towns {1.3 million people) for 7 out of every 10
days.

8L




10, PHOIFILES CF PIDHIN Y PRORGTS

Duration of the project

The project is programmed ta be implemented over 1hree years. Beginning in
the first vear, the restoration of vwalar potabiiity wiil benefit 70% of the urban
populaton of the caountry.

Estinated investments

The financing necessary tar this project is includad in the analytical description
of rach subprojaci.
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Project 4.  Repair of the Verito Water Supply Conduit

Specifrc development probfems that the profect will addrexs

The abisctive of the projact is to repair this conduit, which has baen affected
by interior coating problermns, tosses from legks and critical problams with some
intarseciions and wWatlercourses,

The Vento conduit is ane of the principal glements of the Albear Water Supply
Systemn, an enginearing masterpiece from the colonial era. The city was supglied with
water al the end of the |ast century through this conduir, with water collection and
pipe systems that supplied water by gravity (o the principal tanks, All of the works
were constructed in the period fraom 1858 tn 1883, the year when the conduit was
compieted that has an oval section 2.40 % 2.0 anhd a length of 8.6 km. The average
volume of this cloged conduit is 170,000 m* per day, which reprasents nearly 15%
of the total supply te the city, and it is tha oniy source that provides water without
some form of energy consumption.

Relavance of the praoject ta the country s health policy

The projact is in accordance with Govarnment prigrities and the priorities
astablished by PAMO, given its direct impact on maintaining and increasing the
covaerage of the population supplied with drinking waier, a5 weil as its impact on the
rational use of water resources and its positive affects on the standard of living af the
populatian.

Goals

- To restore the hydraulic characteristics of the clased Vento conduit, and io
incorparate and apply advanced technolagies to repair large diameter gravity
pipelings, aiso prolonging their usaful lives.
Objectives

- To restare the water conduction gapacity of the Vento conduit, ensuring the
supply of 170.000 m¥/day of groundwater without the use of electrical power.
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Strateqgios
The following activiiies are included in the project:

Preparatian of a study 1o compare different repair alternatives, st the proposal
level:

Study and definition of a selution for the intersection with the Qrengo
wWatercourss;

- Study, design and execution of additional works;
. Execution of the resioration with the proper technology.
Summary description

The praject will be directed by the City of Havana's Provincial Water Supply and
Sawerage System Bureau [DPAA-CH), with advisary services provided by the National
Ingtitute of Water Resaurces and the Ministry of Construction {(MICONS). The
execution of the works will be carried out with the manpower and rasources of the
DPAA-CH and MICONS.

Interested parties

The project was identified jointly by the Provincia! Water Supply and Sewerage
System Burzau of the City of Havana and the National Institute of Water Resources.
The project profile is within PAHO pricrities because of its direct impact on coverayge
and the supply of drinking water, as well as its impact on the rational use of watar
respurces and its positive eftects on the standard of living of the population.

Gaographical area of the project gnd the heneficiary populaiion

The principal bensficiarias of the project will be the inhabitants of the
rmunicipalities of Cantro Habana and Habana Vigja, ensuring the supply of water {0 ths
significant populaticn that resides in these sreas.

Current situation and situation upon comgleting the project

The Vento conduit, which has been in use for mora than 100 years, has &
critical problem in its intersection with the Qrengo watercourse and serious problems
along 4.5 to 5 km of its lengrh as a rasuit of collapses, leaks and structural difficulties.
Tha possible failura of its structure would compromise approximately 15% of the total
water supplied to the city.

1BB




1C. PRIFILER OF PRIDAITY PROJECYS

The implameantation of the project witl restore the water conduction capacity of
the canduit for a period af at least 20 yaars, thus ensuring the only source of supply
to the city that does not require any electrical power.

Duration of tha project

3 years

Estimatad invastmeaents

Cuban rasources USS 1.00 million
External resouross Uss$ Q.60 million
Fatal Lsa 1.80 nullion
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Project 5.  Drinking Watar Supply and Sanitation to the Hural Papulatlon through the
Use of Alternative Technologies

Specific devefopment probiems that the project will address

The rural population is behind the urhan geclor with respect to its levels of
access 10 drinking water and sanitation. This includses problems of access, law per
canita volumes, limited extension, unreliability of potability and uncertain disposal of
excreta. Thaese serious hmitations affect 716,000 people, and half of the residents
of the area lack adequats sanitation.

Thess sanitary infrastructure problems conspire against the health levels and
the stahility of these settlemants, whose principal economic function is the production
af food for the entire population of the country.

Although specific progress has been achievedin the rural environmeni since the
1680s through the implementation of & DIAPSA program, which made it possible to
double the population supplied with drinking water, the size of the urban population
i75.7%) makes it the sectar that requires the greatest financial resources far water
and sanitalion,

Distributlan of population sattlermanis

Sector Papulatdan Nao. Settlamants
fmilliares) [» 200 inhahitantst

Lirban 8.27 Hb4

Rural 2.65 3,234

Refevancae of the project to the country's haalth palicy

The rural population is the mast exposed 1o digeases associated with poor
drinking water and inadequate sanitation. Its protection is addressed in the health
programs of the Governmeant.

Goals

- To expand the coverage of access to drinking water and adequate sanitalion
ta the rural population sactor;

- To extend the use of alternative technglogies that reduce costs and are locally
agcessible.
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Objectves

Implementation of a rural patable water suppty and adequate sanitation program
in 30 municipalities of the country, where a targe rural population resides;

- Training of the local personnel of these municipalities in the use of procedures,
materials and alternative technalogies to facilitate the extension of this program.

Sirategias

The implermnentation of & water supply and sanitation program is dependent on
the availability of financial and material resources, which are currently severely limited
in tho country. Therefore the project is hasad on the ssarch for ways (o reduce costs
and use materials and devices that are within the reach of the local papulation.

In addition, twa actions were identified that are essential {0 the provision of
coherent suppert to rural programs: the introduction and development of alternative
technelogies and the national production of these devices and materials.

The local instifutions lack sufficient information on and experience with
alternative solutions that were developed or improved during the last decade. Thea
training of local persannef in these procadures and davicss is alse nacessary in order
to modify technical profites that are based on soplutions that use mechanical
anuipmeant, electrical energy and imported mateariais.

In the location of the geagraphical areas af the project, those territories were
selected that have the highest rural populations in the country. The seleciion also
atiempied 1o reduce the geficits in the sites gxperiencing the most critical situations
and promate the extension of this experience to ather settlements in thase territories.

One af the most impartant experiences of the rural pragram implemented by
DIAPSA was the recognition that rural poputations have peculiarities that need to be
taken into account when services are designed for them., The use of design and
construction patterns that are different from those used in the urban sectar, and a
strongcommunity participation componeant are basic reguirements to undertaking such
a program in a viable way within a population area with a number of settliements and
a high degree of dispersion,
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Summary description

The project is designed to be applied in a paraliel way in @ach municipality and
praovince, and participative subprojects have been structurad,

The institutions in each tocality organize their action plans and coardinate their
support in terms of tectinical assistance and resaurces, of intarnal, jurisdictional or
national origin, through the focal governmeants. The provincial governments and their
water supply bursaus coordinate the activities al the provincial lavel and with the
INMRH af the naticnal leval.

i prder to provide drinking water and sanitation to each rural community,
simplified designs are implementad that use plastic pipe {made in the country fram
imported raw material in order to raduce supply costst, catchmants of available water
sources with flexible volumes, and alternative devices for water collection and
treatment lfor example, windmills, rams, handpumps, manual faeders and small
filters). The basic distribution within the community is carried out using public taps.
The sanitation initiatives use improved latrines and, if appropriate, simple sewerage
systems.

in order ta make these akternative solutions accessible ta the populations, local
training is canducied and the use of available malerials is promoted.  Two rural
technology centars that are being established tn the provinces of Camagiley and
Guantaname provide special support to these activities. In addition, this support
facilitates the operation and maintenance of the equipment, which is carried qut by
cammunity organizations.

Interested parties

The National Institute af Water Resaurces pramates the application of potabie
weater supply and santatian programs for the population at the national level, within
the seclor's Ten Year Program.,

Thase participative projects are of interest 1o lhe Governments of the grovinces
and participating localities, which have approved the jurisdictional versions of this
Program, and coardinate the search far resources and cammunity participation. The
Ministry of Public Meaith, within its hygiene and prevention programs, provides
support and participates in these rurgl programs,

Geagraphical area of the projact and heanaliciary population

The project is targeted to rural communities of the municipalitias with the
largest rural populations. In accordance with the urgent condition of their services,
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subnrojects were identified by province that sitogether include 120 towns with a total
population of 45,000 people,

Frovince Totel poputatian Municipalities with largest rural populetion
10005 of inhabitants)

Halguin 404, F Btayari, ©. Garcia, Banes, Gibara, Baguanos

Graninga 2320.3 Bayama, Guisa, Yara B, Massd, Manzanillo

Santiago a04.G Falma Soriann, Santiago, Songo-le Mava,
Contramassire, Jan Luis

Pine Waod River 287.2 Finar, San Cristabal, San Juan, San Luis

Town Ciara 2i0.1 Camajuani, Maricaragua

The Tunas 1539 4. Menéndez, Jobabo, P, Padrs, Las Tunas

Guantdnamo 192.0 Salvador, Baracos, Guantdnamao

Camagley 183.5 Santa Cruz def Sur, Florida

Currant sifuation snd situaiion upon compiabing the project

The populations of these 120 towns are suffering fraom critical difficulties with
raspect to their access (o drinking waler and sanitation, for the following reasons:

- Irregular supply for lack of public transport because of shortages of fuel and

accessories for wvehicles or because of breakdowwns in their c¢ollection
aquipment; very iow per capita valumes, for the above reasons or because of
tha distance to more productive watler sourses,

Lack of potabie water, far lack af treatment;

- Uncertain sanitation caused by the prolonged use of inadeguate equiprment.

Each subproject provides solutions o thesa situatiens in their particular towns,
Tha subprojects also provide training to the community in order te maintain the water

supply and adopt thess alternative solutions.

Duration ef ihe project

The proiect as a whole will jast two yesrs, with a staggered implementation by
municipality.

Estimatac investmoants

The structure of the operations plan, which proceeds in & parallel manner in

each municipality, makes it possible to divide the plan inta independent subprojects,
with separaie financing and material support. An estimate of the funds invested in
each of these subprojects appears in the corresponding analytical tables.
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Provingce:
Dbjectives:

Situation:

Holguin

To provide adequate drinking water and sanitation to 20 rural
wwns, with a total poputation of 7,000 inbabitants.
To train local personnel in the use ot these technologies and o

extend these expcoriences 1o the rest of the provinges,

The province of Holguin has an area of 9,302 km? and &
population of 1,027,300 inhabitants, of whom 38.5% reside in
4772 rural towns ar are dispersed thraughout. The municipalities
with the largest rural populations are: Mayarl, Calixto Garcia,

Banes, Gibara and Baguanos, where thera arc 224 towns.

Municipaiities  Expected outcomes Priority Execution Financing
{vears/ 2| ithousanda of LISS)
nationsi maxtemal
tayari L towns, with a ; p 152 313
pupulation of 2.4
thoussnid
Cakixto Garcia & towns, with a | 2 130 56
popuiation of 1.0
thousand.
Banes 4 raral towens with a f 2 122 B2
1otal populetian of 1,1
Thousand.
Gibara 3 rural towens with {] 2 g0 45
popuiation of 1.0
thausand,
Biaguanos 3 towns with & H pi an o
populaton of 1,0
thousand.
k54 268
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Frovince:  Granma.

Objectives: To provide adequais drinking water and sanitation to 20 rural
towns, with a totel popalation of 8,000 inhabitants.
To train Iocal personnel in the use of these technotogies and to
extend thesa experiences ta the rest of the provinces.

Situatian: The province of Granma has an area of 8,362 km? and a
population of 823,700 inhabitants, of whom 40.1 % reside in 482
rural towwns of are dispersed throughaut. The rural population is
distributed in mguntainoos greas or the Csuto plain. The
municipalities with the largest rural populations are:  Bayamao,
(Guisa, Yara, B. Masd and Manzanillo.

Municipalites Expacted outcames Priority Execution Financing
{yeais/2) (thousands of US%]

nationat axtarnal

Eayamo & towns, wiih a8 | b 164 Fil,
population of 2.7
thousand.

Guisa b towns, with 3 2 120 855
population of 1,6
thauwgand.

Yarg 4 rural 1owns wiih a 1 2 100 A0
ratal population of 1,4
thousann,

Masd 2 rural 1owns with it 2 80 ab
population of 1.2
thousand.

Baguanes 3 towns, with a i # BD 50
population of 1,0
thiousand.

Manzanillo 3 towns with a [l 2 g0 30
populaton of 1,1

thousand.
Hd4 230
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Provinca:  Santiago de Cuba.
Ohjectives: To provide aduguale drinking water and sanitation to 20 rural
towns, with a total population of 8,000 inhabitants.
To train local personnel in the uge of these technologies and to
extend thesa experiences 1o the rest of the provinces,
Situation: The province of Santiage has an area of 6,180.7 km* and a
population of 1,030,800 inhabitants, of whom 29 6% reside in
295 ryral towns are dispersed throughout. Most of the terrain of
the province is mountainous. The municipalities with the largest
rural populations are: Palma Soriane, Ssntiago, Hongo-La Maya,
Caontramaesire and San Luis.
IMunicipahtas Expected outcomes Priarnity Execution Financing
IyearsiZ) ithousands of USS%}
national  externai
Patma Soriano 5 towns, with a i 2 17 Fi
populatian of 3,0
thousand.
Santiago 5 towmns, with & i 2 114G bl
population of 1,2
thousand,
Songo-La Maya 4 rural towns with & | P 105 45
tatal population of 1.5
thousand.
Contramaestre 3 rural towng with il 2 £ 14] Ly
population of 1.3
thousand.
San Luis 3 towns, with a {] ) 7h Az
population of 1,0
thousand,
kb% 243
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Province: Finar dei Rig.

Objectives: To provide adegquate drinking water and sanitation to 10 rurat
towns, with a Total population of 4,000 inhabitants.

Ta train local personnat in the use of these technoiogies and to
extend these experiences 1o the rest of the pravinces.

Situation:  The province ot Pinar del Bia has an area of 10,821 km? and 4
population of 719,900 inhabitants, of whom 39,1 % reside inrural
towns or are dispersed throughout, The municipalities with the
largest rural populations are:  Pinar da! Rfo, San Cristdbal, San
Juan and San Luis.

Municipalities Expected putsomes Pricrity Execution Financing
{years!2| fzhousands of LI5S

ntional extarnal

Pinar el Rin 3 tawns, with a 2 85 4
population of 1,5
thousand.

San Cristobal 3 rowns, with a 2 80 3B
popuwlation of 1,0
thousand.

San Juan 2 rural towng with 2 2 40 20
total population of 1.0
thousane,

San Luis Z rural towns wiih A il 2 40 20
population of 0.0

thouwsand,
275 125
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Province:

Objectives:

Sitoation:

Villa Clara.

To provide adeguate drinking water and sanitation to 10 rural
towns, with a total population of 4,500 inhabitanis,

To train loeal personnel in the use of these technologies and to
axtend those experiences to the rest of the provinceas.

The provinge of Villa Clara hag an area of 7,843 km?® and @
population of 827,300 inhabitants, of whom 25,4% reside in rurat
towns of are dispersed throuphout, The murnicipalities with the
largest rural populations are: Camajuani, Manicaragua y Placetas.

Muricipelities

Expected outcomas Priority Exenution Financing
(yearsi2) {thousands of 1159}

national external

Carnajuani

Manicaragua

Placetas

4 towne, with & L 2 127 BG
popuiation of 2.0
thiusand.

4 towns, with a | 2 101 45
population of 7.5
thoeesand,

2 rurai towens with a 2 BB 30
total population of 1.0
thousand,

293 130
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Province:
Dbjactives:

Situation:

Las Turias.

To provide adequate drinking water and sanitation to 15 rural
towns, with a total popuigtiaon of 15,000 inhabitants,

To train tocal personnel in the dse of these technologies and o
extend these experignces 1o the rest of the provinces.

The province of Las Tunas has an area of 6,591 km? and a
population of 815,800 inhabitanis, of whom 37.6% raside in rural
towns ar are dispersed throughout. The terrain s basically flat.
The municipaiities with the largest rural populatians are: 1.
Mangndez, Jpbabo, P, Padre and Lag Tunas,

Municipalities

Expected outcomes Priority Execution Finanging
ivearsi2} {thousands of LS4}

nations external

J. Mendndaz

Jobaho

P. Padre

Las Tunas

& towns, with a f 2 245 100
population of 5,5
thousand.

B towns, with a } z 231 100
population of 5.0
theousand.

3 rural towns with & t 2 200 140
toral population of 3,0
thomasarnd,

2 rural towns with 2 il 2 110 70
population of 1,5
thousand.

185 410
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Province: {Suantanameu.

Dbjectives: To provide adequate drinking water and sanitation to 15 rural
towns, with # total population of 4,000 inhabitants.

To train local personnel in the uss of these technologiss and 1o
extend these experiences tu the rest of the provinces,

Situation: The province of Guantdnamoe has an srea of 185 km® and a
population of 512,000 inhabitants, of whom 37.5% residein 137
rural towns or arg dispersed throughout. 75% of the terrain is
mountainaus. The municipalities with the largest rural populations
arg: El Saivador, Baracca and Guantédnama.

Municipalities Expected gutcomes Priority Expcutian Financing
{years/Z] thousands of US%!
naticnal externsl
El Salvador b iowns, with a | 2 124 ba
populatien of 7.b
thousand
Baracoa 5 towns, wiih a ! Z 1046 45
population of 1,1
thousand,
Guantinama 5 orural towns with a I 2 125 qa
total population of 1.4
thousand.
350 162
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Province:

2bjsctivas:

Situation:

Camagiey.

To pravide adegquate dJdrinking water and sanitatian o 10 rural
towns, with a total population of 4,000 inhabitants.

To train local personnel in the use of these technologies and to
axtend thase experignces to the rest of the provinces,

The province of Camagiiey has an area of 15,974 km? and a
population of 774,700 inhabitants, of wham 23.7% reside in rural
tavens or are dispersed throughout. The terrain of the provings s
essentiatly level.  The municipalities with the largest rural
populstions are: Santa Cruz del Sur and Flarida.

Municipalities

Expecied putcomes Pricariiy Execution Financing
[yeara/Z {thousands of USS)

natianal axternal

Santa Cruz del
Sur

Flarida

B tawns, with 2 i 2 180 B
population of 2,1
thousand
5 tovens, with 2 | 2 148 6o
ponulation of 2.0
thousand,

Fiila A0

oh
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Project 6.  Prametion of and Community Participation in Water and Sanitation

Activitias and their incidence on Health

Specific development problerns that the projact will addrass

Limited participatian of the population in identifying the priarity problems for the
watar and sanitation sector and the limited possibility of directly resalving these
prabtems by taking advantage of iocal capacity;

Lack of capacity to construct, repair, operste and maintain the watar supply and
sawerdge systems, as a result of the current economic situation.

Relevance of the projeci to the couniry s heafth policy

The project cantributes {o the mainteniance of water and sanitation services,

which is one of the country’s griorities for this sector, and strengthans the roie of the
COMIMUNIity in society.

207

Goals

To increase the coverage leveis of the water and sanitation systems and
iricrease active community participationin tha solution of the sector's problems.

Oljectives

Construction ar repair of water supply and sanitation systems with community
participation in:

al 10 rural towns located in the five eastern provinces of the country, with
a joint population of 4,000 paopie;

b} Areas of five capital citias of thase provinces, with a total population ot
20,000 inhabitants;

Cl Selactad pariphiaral argas of the city of Havana, with a total papulation
of 16,000 inhabitants;

Freparation and appilication of replicable participation models in drinking water
and sanitation projacts in rural and wrban areas of the program;
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- Dasign, development and utilization of communication materials to promote in
the population (including schioolchiid) the establishment of adequate habits and
praciices to resolve the problems of the watar and sanitation sector.

Strategies

Based on thg emergencies ideniified by the local popuiation in the area of water
and sanitation services, support will be given o their initiatives through agreements
reached in councils and warkshops in order to generate operating plans.  in
accordance with these plans, the initiatives wili he suppiemented with matarial and
financialresources and information on the population, with other resources contribuied
by local gavernments and their administrations, as well a2 external support in the form
of essential imparied materials. The operating plans will be organized by the people
af the community: in rural towns, the citizen and producer associations will direct the
activities; in urban districts, tha initiativas will be supported by the coordinating and
moilizing efforts af the people’s cauncils,

The firat stage af operations, which will last from € 1o 12 months, will mainly
consist of identifying the needs in the projects” areas of operation, together with the
communities, institutions and lacal assaociations, and preparing the informational
matertals and the gperating plans, The subseguent years of the projects will be
devoted to the activities of construction and repair of water and sanitation systams,
gided by the use of educational materials based on the experience gained. The
activities will be carrigd gut in the rural and urban srezss at the same time.

Summary description

The most pressing problems for tha water supply and sanitation systams
idantified by the communities will be analyzed in workshaps conducted in each
incality. I advisory and technical services should bie neaded, thay will be provided
jointly with the local government. Thea local agencies involved primarily include those
associated with water and sanitation, health and education.

The pperating plan will be submitted for approval and will be promoted in the
community, seeking real consensus in order to carry oui the salutions to the problems
identified, with the active participation of the population in their impiementation. This
aperating plan will specify the resources, participants and implementation periads of
the activities. It will be guided by a working group from local associations that
participate in the control of The resources and expenditures that are incurred in this
gared.
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A component that is implemented al the same time as the execution of the
water supply and sanitalion sotutions is the design and preparation of mass
camrnunication moduwes. These activities are cenducted while considering the
cormmunications media that are available 1o the locality; the development of a program
to inculcata new habits, skills and practices in the population; and specific activitics
for the schools. Tha activities with school children will ingluds the active participation
of teachers, with meetings devoled (o basic practical learming of elements of hygiene
and technigues that are adaptaed 1o the culture and age of the children. The program
will aiso promote the participatian of these children in practical activities that can be
related to sanitation and the drinking water supply.

Through pericdic meetings of tha plan management group with the peapie, the
limitations or deficiencies will be identified and adjustmants will be made to the
implementation of the planned activities. Upon the canclusion of planned activities,
an evaluation of the results will be performed and the transrission of the experiences
1o other communities will be promoted.

imterestod partias

The National Institute of YWater Resources is the national body that is
responsible for this project. The INRM should promote, along with the localities
involved and through the provincial and municipal governments, a consensus on the
activities in arder to support the initiatives of thase commurnities.

The Ministries of Fublic Heslth and Education and the Institute of Physical
Flanning will provide additional support to the praject through their tocal admiinistrative
agencies.

Geographical area of the project and beneficiary population

The five eastern provinces of the country ars the areas with the most axtensive
prablems with their drinking water and sanitation servicas. in this region, where half
of tha rural population of the country is concentrated, there are six cities with a tolal
population of morg than 100,000 inhabitants.

The rural population is well canngcted econaomically with the agricultural and
livestaock sectar. The sugar cane econamy predominates in the flat areas and, in the
maountains, coffee groves and forests. The acoass (o potable water is limited by the
gvailability of ground water, and aven if available, salinizatian is a serious problem in
at least thiea of the provinces, Thea urban population of these cities and the peripheral
urban areas of the City of Mavana have azccess to surface water, and there are
currently limitations with respect {0 its treatment and suppiy.
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The beneficiary graups are part of the papulation that resides in the areas that
are most vulnerable to water supply and sanitation problems: the smail rural towns
and tha pariphary ot the cities, The implementation of this project seeks (o address
these vuolnerabilities as identified by the people themgelves and to improve tha
pratection of their health conditions, with the active participatian of the communities
in the solution of the problams identified.

Current situation and situation upon compieting the project
The project seeks to resolve the problems identified 1n these population
settlemants with respect fo: valume of watar and hours of delivery; guality of drinking

water and glimination of excrets disposal problems; taciiitation and estailishment of
positive sanitary practicas amaong the popuiations.,

The project activities wiil banefit 40,000 people, snd the experience will also
sarve as model to be disgseminated and extended.

Linkages to other programs

This community partictipation project is part of the National Drinking Water and
Sanitation Pian, approved by the country in order to fulfiil one of the objectives of the
Warld Summit for Children, In addition, it strengthans the Chaolera Pravention Plan
that is spansared by PAMHCL

Estimated duration and cost

A period of five years is estimated for project implementatian,

The total cost of the project will be 5% 8.00 million, with an external
component of Us% 3.45 million,
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Project 7.  Optimization of the Operation of Principal Water Suppiy Systems through
the Use of Modern Measurement, Diagnostic and Automation Techniques

Spacific developmem problems that the profact will address

This project is intended te create the conditions necessary to complete the
census, provide diagnostic aids for mathematical modeling and conduct the
macrarneasurement of sources and principal conduits in selected cities of the country
with the greatest relative shara of these prablems (Havana, Santiago de Cuba, Santa
Clara, Camagiey, Holguin and Guantanamo}. These cities represent the most
important centers of the country and concentrate 42.2% nf the urban papulation.
Their systerns have experianced a seripus dacling in their levels of service, significant
losses from leaks (estimated between 30% and 50% of the water supplied} and an
elevated consumption of enargy and chemical products,

This situation is one of the primary faclors impading the development of
maderately efficient water sugpply systam operations.  Although the survey and
records of the most impartant water supply and sewerage installations were Kept
updated until the 19605, and later atiempts were made to update the intormation an
the basis of project inventories of operational studies {in the principal cities, except for
Havana, many extensive surveys ara available), these efforis were carried cut using
rather imprecise methods. The pitometry committess are responsible for these
activities, and the committeas have been affected by the tachnical condition of various
kinds of resgurces {(deisction squipmeant, pitometers, recorders, transpartation and
athers). With regard to macromeasurement, basically of the watar generated by the
saurces, and flows through pringipa! conduits, over recent decades stationary
eguipmeant has not been acauired {nor conventional or up-to-date taechnology), and
spot measurements have been perfarmed with conventional eguipment [pitomeaters)
ar by performing evaluations on the hasis of the hours of aperation of the existing
pumping aguipment,

it is evident that the implemenistion of techniques and advanced technologies
is essential 1o the achlevement of hetter management of the water supply systems.
The following technologies are being caonsidered: electronic detection and
communications through a central command office for pump operations, flow and
pressure measurement equipment, and tank operations; application of simulation
tachnigues ta optimize systermn operatians; automated gperation of the water supply
system in real time; and the use of automated financial management. The
impiamentation of these technigues snd technologies reguires that the systern’s
infrastructure achieve & ceartain degreg of cansalidatian, which means an updated
census, an acoaptahie level of leaks in networks, adeguale storage tank capacities,
and consistent levels of micromeasurement.
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Relevance of the profect to the country's health policy

The project conforms 1o Government priorities and the priorities astablished by
PAHD, given its direct impaci on maintaining and ingreasing the coverage of the
population suppiied with drinking water, as well a5 its impact on the rational use of
watar reasgurces and its positive effects on the standard of living of the popuiation.

Goals

To astablish and consolidaie techniques and reliable, effactive and up-to-dare
methads [of the census, diagnoesis and pptimization of the sysiem operations
of the pringipa! sities af the Couniry,

- To introduce and implement advance tachniques and technologies for the
operation and management of the water supply systems and their later use by
other water supply systems of the cauntry, as a way (o achieve betier financial
managemeant of these services, increase the coverage and supply with the same
teved of input from water sources, reduce anergy cansumption and optimize the
use ot the water supplied to the population,

(bjectives

- Provide equipment and technigues to conduct a census, systematically update
the census, diagnose the condition of conduwits and networks, and pertorm the
macrameasurement of flows fram sources and through principal conduits, for
the water supply system bureaus of the & principal citias of the country;

- Implement advanced technigues and technologies for the operation and
managemant ot the water supply systems with a vigw to optirmizing the use ot
respurces and existing instaliations.

Srrategies

This operations program for each city is structured through the development ol
interrelated and interdependent subprajects ta achieve the objectives. The divisian of
the prograr into subprojects is a strategy that seeks to obtain nationai and external
financial resources and is intended to help organlze the sequence of aciivities.

Summary descriotion
The project seeks to restore levels of water service in the © principal cities af

the country in a relatively short perind, by updating information an the ywater supply
systems, establishing a system of systematic measuremanis af sources and pumps
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that will make it possible to establish a more effeclive operatian, stabiliza the supply,
bslance distribution areas and reduce losses and overconsumption.

To this and, a set of successive and interdepsndent activities will be
implemanted ta increase the operating capacity of the water supply system in each
city, by providing reasonably indispensable rools and eguipment and the training of
personnel in operating technigues. In tha Most critical service araas of each city, a
pilot program will be implementad to conserve water, which will help t0 increassa the
level af this service,

Interested partias

The project was identified jointly by the provincial water supply and sewerage
systems bureau of each ¢ity and by the National Institute of Water Resources. The
profile of the project falls within PAHQ priorities given its direct impact on the
coverage and provision of drinking water, as well as its positive impact on the heoatth
conditian of the population.

Geagraphical area of the project and beneficiary groups

The principal benaficiaries of the project are the poputations of & cilies with
mare than 200,000 inhabitants, including the capitat of the country, as well as the
nationally important industrial complex of the city, which will be provided a stable
water supply.

City inhabitants

(thousands}
Havans 2,.2058.8
Santiano de Cuba 418.7
Camagiey 286.4
Holguin 2327
GuantAnamao 2033
Santa Clara 197.2
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Current situation and sftuation upon completing the project

These B cities currently receive a gross per capita volume of between 300 and
£00 liters per person per day, aithough most of the population receives water on
alternata days and for less than 8 hours. This situation is 1o & great extent the result
of losses from leaks in conduits and the problems associated with network operstions,
inciuding the lack of macro and micromeasurement, the fack of storage capacity and
an inadequate water management policy.

The purpose of the implemantation of this project i3 to stabilize the water
supply at an average of 8 to 16 hours per day, provide an adequate supply, reduce
administrative expenditures, defing new investments, and stare additional water in
ardor to meet the demand.

Duration of the project

2 years

Estrmated invasimenmns

An account of the financing of the package of subprujects for sach city is
included in the analyucal description of each subproject.
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City: Havang 12,208,300 inhabitants!.
Dbjectves: :

in varous areas of the city.
Bituation;

Ta stabilize water service, increase the hours of supply and reduce amargency sErvice

GH. 7% with hausehotd connections. The supply systern includes 47 sources of supply,

16 resarvoirs, 330.5 kin of conduits, and 3,584.6 km of distribution networks. It
serves 5BO. D00 residential nuclei, 34.8% of which are metered, and 18,000 state w
users (400 large consumers). fsupplies 450 MM m” par vear and consumes 174 GWh
ot energy. 54% of administrative sxpenditures are tor wagee anid 35% for energy.
Supply is discontinuous and At [Gw pressure, varying between 3 and 16 huur_s prer day
ar on alternate days; B hours par day on the average. itis estimated that 445% of the
wetsr in the supply system is lost.

Subproject litis

Erpreted auicarar

Priarity

Flhancing
tthousends ot WE5]

e:nEernak

£

.2

T

7.5

TG

Cumplation of tha census of
thin waker supply Bystam,
LUza nof software 1o CONTnUe
to update the census.

Degign and wnplermantation
at the racrutmsasuranent
peTwark. Use of & fiked ang
portabls maasuremant
systam. Lies of software in
its imiplaroeintatian,

Lipdating of the cperalions of
the prncipar oy stermes,
improvermant and avaluation
of maasras o sptmize
them, blsa of aofrware in the
npRrations.

Smdy, design and applicantion
af auiometion in sourees el
prNGipal pumping skations.

Stady anf salention of crideal
greay {10 to 20 thousand
inhahitanis) and application
of pilaf project 19 conserve
watar (mtaramasgsrermants,
confrol of laaks, introduckizn
of law censumption filingg
and sguipment, pegsibic
MLEE, SOt
aducation), with cormmurky
participation.

Duvelopment of hunan
regources Lo imgplenant tha
yubprajectr.

Eratle the
irmplornantation of 4.3

Enabie tno
lmpkamentation ol Fo3

4 Stahilize dadly servics
# |roresse continuity,
sehedules and sunply
+ Raducc cunsurmptinn
&nd {ngucy

Raliability of the suppliy

¢ increnye [evalg ot
FeMACA in thesc arcay
% Al ability ot
mgnifecant volureas of
recoyired watar

Raliaktlley in the
nparsting cepacity of
the watar wupply
sSygtent.

Emeculi on
lyears/2)
national
130
! 223
z 284
4 ThR00
4 FOD
1 Lin}
2854

138

(]
-t
Ll

B0

A0

20

X

114
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City; Santa Clara {197,200 inhabitants].
Objectives:

in warious arcas of the city.
Situation:

Ta ciabilize water swrvice, inciease the hours of supply and reduce emergency service

The water supply sysicm ingludes 3 sowrces of supply; atmost 244 km of naEtworks

and conduirts and stratches that have been used for more than B0 years. N5 average
time of setvice ig 10 houre per day, although there are areas that receive wator an
ahternate days of every several days.

Subprojact thls Expeciad mricarmas Prinnty Exeok tior Financing
{yreurs 2§ {thousends of UB&}
national onternak
7 Cornplatinn nf the census of Enable L | 1 10 24
the watar supply System. imp lementation of 7.3
Wzt ot software 10 canlinue
1o updase tho census.
7.2 Caagn an implaimentatian Ermabis the I 1 40 a0
alb the macroinsas UrErment ifplesnentation ¢ .3
natwnrk. Jsa of a fixen and
pisrtahks mMaasuraresnt
Tyaratnt. Lse af achwarc o
its irrplatsntatign,
7.3 Updating et the uporations of - * Stabillzs daiy servies H 2 T £il]
the pringipal @y steme, u [nefegse onUnuiy,
imprevemunl ang sualuation sxheoules and supply
ef Fncasures 0 optimisa v Raduze conaumlian
thern. LUse of softwaras in the  &nd logsey
oprAratinne.
Ta Sturly, design and spphealion Raliability of tha supphy Ik A 18] 15
af Autormation in J0wrees and
principal purmping gialons.
1.0 Stwudy and geleclion of ofitizal  * Inarasse ievels of 1L 4 200 150
areas (14 ta 20 Lhoweand sarylze in thesa areax
inhabdantst and rpplicatlon v Byailabilidy of
ot pllol projeot th cansanda gignitizant volumes: of
o lar frnicronne asidr srsEntE, remoyetar] watar
gontrol of leaks, ntreduciion
of low consurapticn fithng:
ard aquipmsnt, possibie
reLERa, SOy
sucatiand, with commuiety
participahen.
THE Cevelogrent of heorran Raliabaiity in the H 1 a0 20
rEgources tu iimplarnant the pperaling vapacity of
ubproicets. the: wwakar EUpplY
syHidm.
hia 270
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Cuda,

City: Camagley {286,000 inhabitants).

Cbjectives: T stabilize water service, increase the hours of supply and reduce emergency servics
in various areas of the city.

Situetian: The watsr sepply system includes B sources of supply with Z1 pumping stations,

almast 400 km of networks and conduits, around 55,000 connections and mora than
1,000 aperating vaives.

Subproject Title Expactéd outcomes Priosity Exacudan Finsncing
{waarEf2} (thousonds of LS3]
natianal BN EAIaL
71 farnpletien of the oensus of Enavle the 1 i 24
the water supply sysham. impeernentytian of £.3
Lige ol woftwas ta santinede
Lo Lpdata the canbBUB.
iz Resign and Implementetian Enubibi the 1 & f4
of rha MMACIomeas Lreiment implaroandatinn of 7.3
retwork, Ugo of 8 lixcd ssnt
portable maszurement
gyulorm. Uy of soffware it
ite mplerreertation,
i, Wpdating af the sparations of  » Stapilize daily soovice I 2 2y a0
Pha principal systema, * Inermass contingiby,
improvament ane evelugtion sehodules arsd sipply
of mEaEures 10 opimize * Brghina conRumptiare
them. U3z af salwarc in B ancd lnrees
OperET 0Nz,
I ) Sludy, darign and appleaton  Belighility ¢f Lhe supply il 4 “n L
uf augtamation ir saurcss and
principal puMmplng statons.
TR Study end wsiecuen o1 critiesd 4 Inoraace lavale of il 4 aB0 118
aregg [10 to ZE thougamd Sarving in thaga arsas
inhabitanta) and apphcation o Availshillty of
of pilot prajesl e vorrsenda aignificart wotumes of
walor Brioionnaasummants, racovared watar
porelrod of leake, introducticn
of low cansurmpdan flekngs
arkl squipman, possiile
raLAR, COMIMLKTY
aducation), With commmunity
pardcipation,
1.6 Development of human Faliability in the 1 2} 20
rasourses 1o implement te aparating capaciey of
subprojects. tha water sLpply
SYSERIMT,
7in 172

2
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City: Holguin (232,700 inhabitarts).
Objectives:

in various areas of the city.
Situetion:

| o stabilize water service, increase the hours of supply and reduce BmMergency service

Tha waler supply system inciudes 4 sources of supply; almast 200 km of AGtworks

and conduits and 100 eperating valves. Fhere are areas with largs water needs with
service every 4 ar § days,

Subprojent Title

Expweted outcomes

Priarity

£

7.2

7.2

7.4

R

T5

Completlion of the caasus of
e waker supnly SysTaR,
Liye of sofbware to confinus
t updara the cenals,

Daglgn and immpiamentation
of the macremeasareml
notveork,. blue of & fixed and
pertabic moaguremont
syslu, Lse of sofleana e
fts implamantatian,

Updating of the apergiions of
the principal ayatema,
imgerovemant encl evakuaton
of measures In vglinnzo
them. B3a ol soilware it the
operaliois.,

Srudy, dasigh and apglication
of automation in KCUNCes BNG
prineipal aurnping gtations.

Study and zalaction of ritioal
zrans 119 1o 20 Lhuwsianed
inhakitanist and application
of piket projucl T eanRensa
weaLbisr 4 OfG IRAAUPAITIBTTE
conirel ol leaks, intooductinn
ot low consuption fITags
and oyuipimant, posslbie
rEysa, COmamuniny
gducatiany, With communily
participation,

Davaiopnesnl of human
regaurces 1o implarsant the
anprojeats.

Enabla tha
irmpiementazion of /.3

Enalés the
irmplanantation of 7.3

o Blabiiiee daily sRrece
@ lrrraake continblty,
suhadulas arsd aupaly

* Radieca cahsumufian
anid lugess

Raligmhly of thy swpphy

¢ [ncraase lavsls of
sarvice i ThAES &rega
+ Avallapility of
significant volumes ok
recoyarad waknr

Rafipkility ire the
aperetimg capacity of
the waler SUpply
Fysigm.

Exacutlan Fimancing
[yaar&!2} {thousande of USE}
hiational At etiral
11 20 2
| 40 &0
£ 160 S0
4 A0 a
& o0 216
1 lal 20
800 372
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CUBA

City: Santiage de Cuba (418,700 inhabitarts).

Ohjectives: To stahilize water service, incraase the hours of supply and reducd emergancy SErvice
in various areas of the city.

Situation: There is a gap batwsen supply and demand that aexcesds 150 e, Some BO% of the

population {14 areas) receives water every 4 days and 10% of the pupulatien receives
water every 3 days. The natworks are comprised of several thondred km of pipes that

exceed B0 yuars of use,

Bubprojeul, tite Expoctad auiccomea Priority Exscution Finanelng
Iyeare/2) {thousandg of US%)
nadonel vaternal
71 Conwplation of the cenzus of Erabla the | H [Py 44
e water supply SyStam. imptemantabior of 7.3
Uge ot agdiwiarne Lo nantinues
10 updals tha cansu.
7.2 Dipsign and implemantatien tnahie ths i 1 114 0o
of the mMECromeaasuremuhl implermerestion of £.5
network, Uze of o fikad and
pertubla measaroivant
gygtem. kwo o sofrears |
its mplemcrtation.
7.2 YUpdaling ot tha oparatlens of  * Stabibee dily senvica 1] ] 210 150
thn principal eysTems, * fnuroash onakiniy,
improvenasnt and evalugdon withedules and supply
of measures 1o oolinnes « Haduaa conaumpticn
tharn, Liga of soliware inthe  and losges
oparalicns.
ro Study, design and epplicetion  Reliuldliry of tha ropply 1] 4 15 B
of antormatlon in gources and
principa pumpging ulstions.
75 Study and setcolivie of oritinal  ® incraxse leveiz of il i Taly] oG
armaz (10 1o 20 thouwand RErvina it Thess areas
inhebitsnta) and applioatien « Availability o
ot pilot propsct T oanRans signifisant valumes of
weilir {NENnTa a0 PAFNeNLS, recoverod water
vontral of leaks, Intreducticn
of lew congurnptian Htbngs
=ng 2quipment, poavibie
reusse, conumuily
aducation), with cormmunity
participstion.
Th Davelopmant of human Raliabillty im the 1 To 41
resources o imphanatt the opArAtyg capasity ot
aubpruisols, the watar Fupply
systern.
TZRD ans

214




15, PROFILES ©F POUCRTY PROWECTS

Cliv: Guantdnamo {203,300 inhabiiants).
Objectves:

in variows areas of the city,
Sinuadon:

To stabitize watar sarvice, increa=se tha hours of supply and reduce emergency service

Tha waler supply svstem includes 4 sources and almast 200 km of networks and

conduits, It lozes more than 30% of its flow from ieaks because sactione of the

network have beer in use for more than 50 yaars.

Subproject ttle

Expeoted otricomas

PraHy

A

s

r.a

)

7.5

i.a

Completion of the gansus ol
tne welar supply wysbem,
dge of yollware To aanFinies
to upelata the cansue.

DOmsion and Irmplermentation
of 1he macrnmeasJrarmane
netwark, Usa o & fixed end
portabla fieAZU reme it
gyatem, Lisa of aofiwmare in
ita implememaiinn.

Updatireg of the oparaticng of
thi: principal systame,
improvenant and avaluation
nt maastras to antlmiza
them. Ure of softwars in the
aperatisng,

Sdy, design and apnlicalion
af mutomation in Foures aind
principal purnging statons.

Soady and soleation of critical
arags 10 o 20 thousand
infwdiilants) and applleadan
of pilof progecr 10 ConAera
watar frriarameasuramants.
contircl of leaks, introducicn
af lowe conasmplon Tilkiimgs
end equipment, puusibla
reugn. samrmu ity
gducalian, with comenunlzy
parlimpation.

Nevaloprmant of human
oy purnns to enplamang the
sibproiecls.

Erutler Ll
smpiernand ation of 3.3

Engole tha
impternentetian of 2.3

« Syahiliza dally zervica
2 fneraRke coOntinedity.
scehaduiss ird suppiy
* feduce conaumplion
end lezgaz

Ewbiahility of the sumdly

® [hCraase levels of
sardlea |n theas erenas
* Ryailability ot
signiticant yulumas of
rerowaryd water

Reliedyility in the
nperating capaidty of
(e watar guppiy
wyA16M.

Execuiion Firomenpdiig
ivearsZ) (thousands uf LE%)
natiohal ATAT
1 24 24
1 45 B
2 *e o0
4 B 1%
4 458 190
1 Al 20
Bk A4
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Project 8.  Program for the Manitoring and Control of Water Cuality for Human
Consumptian

Specific development probiem that the project will address

Cuba has prublems with the quaiity of its drinking water services caused by
intermittent servige, the paar candition of netwaorks, low pressure in the networks and
ditficulties in water treatment and disinfection processes. Beginning in 1930, Cuba’s
difficult situation in the internationat arena has had a negative impact on the nationai
peonamy, particularly inthe water and sanitation seclor with respect to equipment and
materiat resources. This situation has causad a deterioration in the quality of the
water provided to the population, with the consefquent increase in rnorbidity trom
waterborne diseases - both in absalute numbers and in rates - consuming farge
guantities of materiai resources and affecting the health of the papulation.

The National Institute of Water Resources, the agency that regliates the water
and sanitation sector in the country, is responsibie for the monitoring and control of
water quality in the supply sources through the INRH's Water Quality Control Netwaoark
[REDCAL}. This Netwark includes 802 stations throughout the entire country, focated
at the supply sources, it their immediate surroundings and at wastewater discharge
sites that involve risk ol coptamination. The Network's existence has permittad the
implementation of spacific plans to protect water resources in accordance with the
provisions of Legal Decree No. 138, On Terresiriai Watsrs. In additian, the provincial
watar supply systems are subordinated to the local gavernments, and are responsible
for the extraction of groundwater or the use of suiface water and the determination
of the kinds of treatment to which these waters will be subjected. As the antitics that
produce the vater, they also contral its guality at sources, treatment plants, conduits
and keyv points in the networks, in order to take the necessary rneasuras in case of
contamination.

Cuba’s Ministry of Public Health is the autharity responsible for monitaring the
sanitary quality of water for human consumptlion. To this end, MINSAF has
established a manitoring network that encompasses more than 6,700 samnling paints
in sources, conduits, treatment plants, storage tanks and distribotion networks
throughout the entire country. The sampling should be carried out by the Provincial
Hygiene and Epidemiclogy Centers (CPHE) at the intsrvals established in tha following
standards: ANC 083-02:82. Community Hygiene. Drinking waler.  Sanitary
Regufrements, and NC 8.3-03:92. Community Hygiene. Public Water Supply Systems.

At the end of the 19803, the mignitoring and control system was consolidated.
However, baginning in 1990 itg operations have been seriously affected by the current
limitations on laboratory culturss, equipment and reagents, as well as on
transportation and the supply of fuel. Because of the above, 12.5% of the population
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supplied in 1993 received water tor which bacteriological control was not carried out.
This figure reached more than 50% in 1994,

Relavance of the profect to the country’s health poficy

The project is aligned with the National Institute of Water Resourcas” {INRH]
guidelinas for the protection of terrestrial waters and with the goais, objectives, and
diragtives of the Ministry of Public Heaith 1o improve the health of the Cuban
poputation through the year 2000, it alse fully responds to Lhe objeclives of the
Regional Plan for Invastrmeant in the tnviranmeant and Health (PIAS) tormulated by
PAHC.

The proposed program consists of three parts that encompass the watar cygie
from its sources throunh s delivery to the cansumer, which will be carried aut by

each of the agencies involvad in the activity.

- 8.1 Program for the Monitoring and Contrsl of Water Quality at the Supply
Saurces

Implemeanting agency: INRM

8.2  Program for the Control of Water Quality at Sources, Traalment Plants,
Conduils and Key Points

impiemeanting agency. Frovincial water supply systenis

- 8.2 FProgram 1o Monitor lthe Sanitary Quality of Water for Human
Consumplion

fmplementing agency: Ministry of Fublic Heailth
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Program 8.1 Pregram for the NMoanitoring and Control of Water Quality at the
Supply Saurces

Goals

To strengthen the cantrol, surveillance and pressrvation of water quality in the
sources of supply.

Objectives

- Ongoing monitoring, corrrel and presarvation of water quatity in sourcos for
human cansumplion;

- identifigation =f scources with evident signs of contamtination and
recommendation of urgent carrective measurgs far the sources of the
contamination;

Improvement in the level of informarion on water quality that is provided o the
individutals responsible for their use and managernent, thraugh the systemaric
publication of the results obtained.

Srrategios

The INRBA will be responsible for implamenting the project on the basis of the
current organization of its systerm thraugh its provincial bureaus and, at the line lavel,
through its work on the hydrauiic complexes constructad in arcas where the saurces
are located that are considerad in this project. A national coordingtor will be
appointed who will contiel and advise on the work of the provinaial groups and those
at the hydraulic camplexes. The groups will be multidisciplinary in nature, and will
have specialists in sanitary hydrology, chemistry, biology, microbiology and analysts.
The provincial grovps and the hvdrackc complex groups should incorporarn the
municipality inte the technical work, and will attempt to reach the communily in order
i provide greater cradibiiity and more effective managamant to the project.

Summary description
Activities,
- Freparation of a document on strengthening REQCAL-SQURCE, indicating the

current candition, prognoses Tor immediate implementation and needs for
material resolrces,;

218



10, "ROFILES OF PRIDAITY PHIOLILC &

Formation of the groups el the nationat, provingial and local levels:
- Preparation, presentation and approval of the project;
Mobiization ol the financial resources needed to improve and modernize the

netwaork of existing laboratories and supply them;
- imptemeantation af the prgjact,

fntarasted parties
- National Institute of Waier Rasoirces
- Ministry of Public Heaith
- Provincial GQovernmenis

Geoagraphical area o7 the praject and beneficiary yroups

The project will be nattonal in scope, and in its first stage the sources of supply
and thair anvirons at the level of provincial capitals wili be accorded priority status.
The covered papulation s equivalent to the population served by the water supply
gysiems in these citios.

Current siiuation and siluation upon compieting the projact

Currentiy the program to monritor, contral, and presarve the quality ot waier for
human consumetion atits sources has shown a sigrificant dociine in its ahility 1o fulfil!

its nbjectives, and this is generaking a great dez! of uncertainty and risk for the
CONsumer.

When the project is completed, the REDCAL-ZCURCE will have recavered its
capacity and will have been strengthenad in its cancaption and its ability o raspond
to its prablems,

Buration of the project
3 yedrs
Estimated invasimanis

An estimats of the funds 1D be invested in each oif the subprojects appaars in
the corresponding anatyiical tables.

__________ 319



LIRA

Agenda 5.2 Program for the Control of Water Quality at Scurces, Treatment Plants,

sonduits and Key Points

Goals

To provide the population with water supply service at the tevel of guality
reguired.

Objectives

Ensure that ali provincial waler supply systems hiave the resources necassary
to carry out their functions;

Systomatic caniral of water quality in the sources, treatment pianls, conduits
and key points;

Ensure the propers trearmant of water far human consumption.
Strategies

The provincial water supply systems witl be the entities responsibia for carrying

out the project through the 74 pravingial igboraiones, with sppport from the plant
latoratories and, in the specitic case of residual chiorine cantrol, from the water
supply system burrcaus.

220

Surmmary descripiion

Accreditation of the provincial water supply system laharatories i ardeor to
ensure that quality control is gxergised over tachniques, equipment and work
instrumants;

Training of the technical 1eams that will carry out the program;

Review of the inspection and sampling paints;

Preparation, presentation and aporoval of the pragram;

Mobilization of financial resourees to complete, modernize and provida the
necessary supplies 1 the provincial water supply system laboratories;

implementation of the program.
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tmierasted partios

Provincial waler supply systerns and the plant laboratories assigned to them.

Geograpfical area of the project and bepeficiary groups

The project will be national in scope, with priority status accarded 1o the
provinciat capitals and, within them, the areas at high risk of caontamination.

Currant situstion and situation upon completing the project

In some provinces, water quatity contro! has deteriorated because of limitations
ari resuurces. The execution of the projoct would make it possible to carry out this
contral in a systematic and uniform manner, which vwould result in better service (o
the population.

Duration of the project

3 years

Estimated investrnienis

An estimate of the funds to be invested in each of the subprojccis appears in
the correspanding analytical fables.
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Agenda B.2 Program toc Monitor the Sanitary Quality of Water far Humar

Consumptich
Goals

To strengthan the system to monitor the sanitary guakbity of water and reduce
the risk of waterborme diseases,

Ohjectives

Organize the implementation of the monitaring program that has booen
established [or tThe entire country;

Systematic manitoring of the guality of watsr providsd to the population at the
key points of principal citiag;

ldentification of the areas that have the highest risk of contamination within
thesno population centers and proposed messures 10 mitigate these risks.

Stratenias

The Minisiry of Public Health will be the agency respansible far implemanting

the project through the provincial hygiene and epidemiclogy centers. The principsl
specialist or national coordinator will control and advise the work of the provincial
groups.

222

Surmmary description
The lTolowing activities will be impiementad:

Analysis of the country’s current information and the selection of areas where
the system to monitor the sanitary guality of the water will be strengthensad;

Formation of the toam that will carry aut the program;
Review of the number and iocation of inspection and sampling points;
Preparation, presentation and approval of the pragram,

Muobilizalion of linancisl resources to immprove, modernize and provide supplies
te the pravincial hygiene and epidemiology centers,

Impilementation of the program.
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Interesied parties
Ministry of Public Heaith ot Cuba
Geographicel area of the project and baneficiary groups

The program will bg natioenal in scope, and the provincial capitals will be
accorded priority status becausa they have the highest population density,

Current situation and situation upon compleling the project

The Cubran standards for monitaring the sanitary gquaiity ot the water tar human
consurmptian cannct currentlty be compiied with. As a result, part ot the popuiation
is supplied water with na bacteriological control.

Given that this manitoring shauid be ongoing, the implamentation ot this project
should in iime generate better control over the quaiity of warer supplied to the
poapulation. This improvement would in turn make i1 possible to take the necessary
rmeasures to reduce maorbidity and mortality from waterborne diseases,

Durration of the project

3 years

Estinated investinents

An estimate af the funds ta be invested in each of the subprojects appears in
the correspanding anaiytical tables.
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City: Finar dot Rio
Dbjecrives:

watarnorna dissases.
Situation:

To strengthen the manitoring contral of water guality and to reduce the risk ot

There are probiems with the trralment and disinfection of the water supplied to the

populatien. The system 1o monitor and control water has been weakened by the fack
of rescuraes. The most cormman waterborne diseass is amebic dysentery, lollowed by

hepatitis A

Subproject Gl Expocred outcomas Priority Execulion Financing
{yRarE] {thousands ot USH|
et nal eaternal
.1 Progrern tu mwnilor Restoratian of IE 3 1.2 4.5
and controf watar REDCA . -SoURCE
guality in FfMa sonrses
ol suppdy
B.2 Program to contro Inspresrerent of i 3 330 14 4
wiater gnality in Earvice 7o tha
guyrces, ealnmwnt EGp Ll atian
plarig, caonduits and
hay pointe
E.3 Program lo momler the  Rodoelivn of i s ad.1 141 &
sanitary qualty of morbidity and
watar for human moeTality e
TR TITY TN wiatorb oo dizooses
£3.4 35,8
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City:

Okjectives:

Sitvation:

Havana,

waterharmne dispases.

Pl atian,

To strengtien the monitoring control of water gquality ane 1o reduce the risk of

Thare are prablems with the treatment and dismfection ot the water supplied 1o the
In several areas of the oity warer is supplisd on aliernate days. The

syslem 1o manilor and cartrol water has hesrn weakeonad by the lack of regsources. The

most comman waterborne disease is type A viral heparitis.

Subprajest tithe Expecied oulcomes Eaeculion Finaneing
[years) [thousands of US$}
nationat AXT&rIA]
2.1 Frag:am to moniter Restoration of 3 1376 HIAE: 3
asd meniral watar SEDCA -FISURCF
fealty in tha seurcas
al sugagphy
Az Frogram o montenl mprovemant af a FRL0 A
walor quakity ire surwioy fo o
AOLFGERS, TraaTrranm popUlation
planrs, consiits oo
key oints
g2 Frogram to mornctor the Redoction of a3 FELA A
gantary qualkty of nrarbidity &na
waATar Far hoenan marsafiny from
CARELMSHCR warterharhe disasses
16457 2404




Cilga

City: Matanzas.
Objectives;

waterborne diceases.
Situation:

To strengthen the monitoring contral of water guality and to reduce the risk of

There are problems with the traatment and disinfection of {he watar supphed to the

population. The systent 1o monitor and carlral water has bean weakened by the lack
of resources. The nraxt comman waterborne disesse is type A viral hepatins.

Bubproject Hile Expected ouloar es Protry Ex uution Finansing
(yanre] ithausands of L&)
national externgl
8.1 Progeain 1o momtor fagraration o Il o o £
and control waler RECHCAL SOURSFE
quAicty it The 2ousCes
of Supply
g2 Frogram te conirzl impreverent of i ) 21.b P25
watar gnaitty in FeERNce 10 L
soetees, freatmeant pociiarian
Mantsx, conduils and
kav paints
&3 Frogram by meniler the  Reductan of i 3 32.0 157
sanilady gquality of marcidity snd
walur Tor human moartallty fram
conseres i wraterhorne digeasae
Fas .7
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City: Sana Clara

Uhjectives: Ta strengthan the monitoring contra! of water quality and o educe the risk of
waterborne diseases.

Sitvation: Thiare are problems with the treatment and disinfaction of the water supplied w lhe

population. 'n several areas of the city the water is supplied pn alfernate days. The
system o monitor and control water has been weakened by the lack of resources. The
mozt common watsrborne dizease is typs A wvieal hepetitis, followed by amehbic

dysanTtery,
Subprojsct title Expociad vUIlcomnes Prprity Exenulirn Finanoing
[yearst flhowsands ol US$]
national exiemal
& Progralm ra reonliar Rarisranon of Ik ) 14,5 iP5
wnd eontroi waier RECOAL SOURGCE
gushly p Lhe gourees
of supEly
g8.¢ Frogram o controd lergaromy el of ! 3 525 22.h
watar quality in Fervice o the
oLrcds, aatnant populatiog
plaeria, condoils ord
kay coints
g2 Frograon o mentor the  Reduction of 2 94.3 22.8
samtary gualty of Trearksdiy and
veatel For hirman maraliey from
CarE st weatarnnmne dirmasar
1253 &R
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CLEMA

City: ienfusgos . i .

Chjsctives: FTo strengthen the moniloring conirel of water guaiity and te reduce the risk of
walarborne dissases.

Situatian: There ara problems with the treatment and disinfection of the water supphed 10 the
population. The syster ta moniter and gontral water hae been weakansd by the lack
af resources. The mast common walerhorne disease is amebic dysantary. foliuwed by
type A wviral hepatitis,

Subprojact titls Expreotad oulcomes PHadry Exscution Finanasiny
[yanrs] [thousands of US4I
nnsonai externaf
2.1 Program T menEor Restoration of il 2 1.z 4.4
gied contral swater PELCAl -SOIURCE
quaity e the sewrooes
of supply
uzi Fragrani ie ol Emproverian ot i 4 e ] 144
watar guality seryics T the
ROVMTBFR, TTRATMant popuiation
planls, conduits 2ad
key poinls
£.3 Fragrant o meonlior the  Heduction of ' 3 21 14 6
eagilary yuality of aarhidity andg
wearar far ruman imorlality fram
carEumpHan waratnorme diseazes
7.0 134
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1 PHOFILES OF PAICAIN Y PRIWEC S

City: Sancti Spiritus

Qhjectivay: To strengthen the monitoring conoral of water quality and e reduce the risk of
waterbornge dissases.

Situation: There are problems with the treatment and disinfaclion of the water supplisd to tha

popiiatiun. The system bo monitor and controd water has been weakened by the fack
of resources. |he most comenon waterborne diseaee i15 type & viral hepatitis,

Eubproject Lille Exproctedd ot ee Rriarity Expcirlon Anancing
{years) {thonsands of L1535}
nartinnal AXTarrul
B Progrant 1o fnarmtor Huestoralwr of i 3 f.2 =7
and contred warar REDCAL-SQWRCE
quality i the soirces
of supply
g2 Yragraim 1o eonlol Imgrovument of 3 231 9.4
watar qusity in FErVICE 1o Lhe
SolUrGan, Epatmant onpLEaTien
plaridz, vaneduits el
key points
2.3 Sragqram to monitor the  Radsotinn of 3 2484 100
aanitary quaity of markidily snd
watrar for buman rmoralivy from
COTRGLIR AT waTarborna disaases
27 N
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LUBA

City: Cizqge de Avila
Objectives:

walerborme distases.
Situatiorn:

papulation.

To strengthen the monitgring contrel of water guality and fo reduce the risk of

There are problems with the treatment and disinfection of the water supplisd (o the
[ne system io onitor ard control water has been weakenad by the toack

af resources. The most common waterbome isease is bype & virol hepatitis,

Subprojact dtla Exprected molovrmes Priority Exarutdon Financinpg
{yearm! fthousands of WS$}
rafirnal mATArHAl
a1 Frogram to manilzr Huslorazion of li 2 G.7 >.8
arad Jontrob watar RECEC A, -SOURCE
gualivy in B sources
ef supply
.2 Prograam 1o cuntrin Improvamant of 1 3 22 @48
waTar qualily In sHrvice ba Lhe
Efuirnas, ireatrment papelaten
wlants, conduits and
key points
B3 Pragramn to manitae Tha  Radustion of I E 259 (RN
sunnlary quakty of mMorkidity and
wegler tor buimen miegality frorm
consumpton WHEIEMD TN diFeases
hi.? >
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19, FAOMILES of PRIDRNITY PROJECTS

Ciny: Camagiey

Objectives: To strengthen the monitoring control of swater goality and to reduce the risk of
waterhorne discases,

Situaiian: Thera are prohlems with ihe ireatment and dismdecion of the water suppbed I The
popiiaten. The system to monitor and control water has bean weakaned by the {ack
of resources. The mMost common watcthorne diseass is bacillary dysentery. followed
by type & viral hepatitis.

Subpraject tide Expactod aurcamoes PHarty Exacutian Firancing
[years) {thovsands of U53)
nationai exntemal
%1 Prograne o rosenitor Riostarative al I 3 ol a.¢
and controd water REDMCAL-SOUFRTE
Qa1 b Tha sources
rFoEnnly
B2 Fragram to contral imsgrovemeant of 3 5.6 324
wiatar Suality in rEFvire to the
sources, ireaimenl popuiation
arrs, sanduits and
kLy points
F.A Praszrads To maniter tha  Haduction of 3 FiEB I2E
sanitary qualty of rorhedity and
wiler lor imaee muor iy feom
sonsumption wEterborne disepzes
R Fi.3
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To strengthen the monitenng contrul of water guaiity and 1o reduce the risk of

City: Las Tunas
DOhjectivas:

waterhane tiseasss,
Situation:

There are problems with the trestment and disinfection of the waler supplied 1o the

population. Water is supplied every three days. The system to momitor and control
watar has bheen weakened by the lack of resources.

Subproject title Expeciad opultdimes Frinfty Exscutirn Fman@ng
{ycare] [thaueande af USS|
national extarnal
i Fragram in motilor Festaration i a 105 4.5
g contrnl weater ACDCAL-SOUACE
yuality in the sources
of supDiy
o= Program Ly coatrsl ImpravEenant of 3 2.3 i3k
wWBT2I qualkly in soepyice to tha
EOL LR, TIEATaIr populstion
s, condoits and
kay peints
8.3 Frogrant oo moniter the  Redustion ot ] B 13,7
sanilery queily of rraarbiclity arad
watar for human artality fram
cRnbUmERan wararnorre diseases
a5 a7
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0. PROFILLS OF PRIDR:TY FROJECTS

City: Halguin
Chiectives:

waterborme diseasps,
Situation:

popliation.  Vater s supplisd every two davs.
water has been weakened by the lack of resources,

dizaass i5 type A wiral hepafitis.

To strengthen the monitoring control of waisr guality and to reduce tha risk of

Thera are problams with the treatment and disinfecton of the watar sepplied to 1tha
The system to monitor and control
The most common waterborme

Subprojuot tille

Expocted outsomes

5.2

A.4

Prograsm Lo inonelor
and conirsl warar
qualty in the aourcaR
af suppiy

Frog-am 17 cantecl
weakur gqualily
SOLrCAS, trestman:
pants, nondvite 2nd
key points

Frogram ra menltar the
iy yuahily of
water fa* hwran
annEImMAtion

RBostoration of
AREDCAL-SOURCE

Improyameant of
sodwion o the
ponulatien

Radustian of
riaorbidity ard
mortality Erom
warart:arng disgases

Expantion Finanring
[ymirs} {thousands of USS)
national rxinrnal
2 L R 5.7
o) =LA 28,0
3 21,/ 6.5
2 5.3
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i,

To strungthen the monitoring contral of water guality and to reduce the visk of

City: Bayamo
Ohjectives:

waterboma dispases.
Situation:

There are problems with the reatment and disintection of the water supplied 10 the

population. The systemn to monitor and contral water has been weakenad by the jack

of resuurces.

Subprosact tide

o

a3

Progeanm b monibor
#nd pontiol wator
quatity in he sources
ot supply

Program w cuntrod
vwaler gquishly in
FOLITGHA, Faatreant
plaits, conauits anc
key points

Program o momtar e
sanitary quelity of
weater far haman
CONSEMEticn

Expectad outcomes Frionity Exacutian Finaneing

{years) ithausands of US¥F]

natinnat arTemal
RAasraraiizn of it & 11.2 q.8
REDCAL-SOURCE
Imprrovameant of 4 33.G6 f4.4
Seryies 10 tha
panlBTien
rodustion of | A 34.1 14,4
nparbogdy wnd
meriality trom
watetlyasna diceasae
5.8 RIcH
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0L PEnen FS OF PRIDRITY PROJECTS

City:

Chjectives:

Situation:

Santiagn de Cuba \

To strengthan the monitoring contrel of water quality and 1o reduce the risk of
witerborne disgases.

Thers are probiems with the treatment and disinfection of the water suppled to the
papulation. Water is supplisd evary thres days. The system to monitor and sontral
witer has beer weakened by the lack of resources, The most common walerbamne
disnazn iz hacillary dysentery, Tollowed by tvpe 4 viral hepatitis. Has had the lsrgest
number of typhoid fever cases in the country.

Subprajrct otls Expecied vuioomes Fromty Execution Financing
Iyears] {thousandz of U531
national axtarhal
a1 Progralt, (& maacitor Festoration of il 2 ara ‘H.B
wsnd pantrol wiater RFOCAL-SOURCE
it ore Lhee sourses
of =upoly
.2 Frogram o conilml wuprovemens af i 2 111.3 477
watar gualify in 3Ervice Lo Lhe
S00NEES, TrRALMERT popldlation
ks, iy wnd
Ay POITE
2. Prograrr ig mmeniter tre Radontion of ! A Tiz.4 A%
zanitary qualiey of IRGraAy onid
waler for hurmah mortahity from
oI ian wararhiztng JI8e58ER
250.9 1140

235




LA

To stewngthen the monitoring control of water quality and 10 reduce the risk of

ity Guantanamo
Objectives:

waterborne dissases.
Situation:

There are prohlems with the veatment snd disinfection of the water supghed t the

populatiun.  Water is supplied every two days. The system o monitar and contral
water has bean weaskensd by the lack of resources. The mogi comman waigrhome
disease 15 type A vira! hepatitis,

Subproiact tide Expected olicames Priorty Execution Finanang
[years) Ihousands of LSS
natdenal exlernal
& Frogram Lo Mol Fuwtaration of I 3 18.2 PN
and carnrmal water REDCAL-SOLHLE
quality in tha saurcas
ul wapply
a7 Program o sontrol Impravemant ot ' i 0.8 £3.4
waatAr guality in sarfce 1a the
souroes, breoatonent roced agnn
plants. condwits and
kay pinte
2.3 Frogram e momter B Reduckion of 3 a1 437
samrary guality af markididy and
wealer [or b soartality trame
conzumglian weittarman i diwnanaes
1B1.2 54.8
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T3, PROMOLES OF FRIOMTY PRoJicTs

City: MNew Gerong .

Objectives: To strengthen the monitoring conirol of water guality and to reduce the risk of
watarborne disB456s.

Situation: Thare are problems with the treatrment and disinfection of the water supplied io the
ponulation. The syswem to monitar and control warer has besn weakened by the lack
ot resources. The most commaon waterborne disease s type A viral hepatitis,

Subproject tita Expected outcomes Priaricy Execution Financing
IveArs] ichousands of US5)
nationsl &xtamal
B Pragram to maniter Rastoration of i1 ) a5 1.4
ard anptrol watar REDCAL-SOURCE
aLizlity in Hee sogrces
at supply
L Frorgram 1z gadpal Imuaroeearcnl of K 1.6 4.5
waler gaalty in Farvice £ the
EOLIPGAL, TPBATMBIT papularan
prnta, cardyeits and
w2y puiTlE
a3 Frogram tn nwaitor the  Radustion of H k! 1587 4.G
anstilary gualiky of rarbicfly
water for haman msrtalty from
CORSENPtion watahorne diseaEre
24,0 11.5
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Project 9. Managerial and Technical Development Program’

Specific developmerit probiem that the project will address

in the sectoral study on drinking water and sanitation, & need was identified
te increase the level of mansgerial preparation tn modern managerial and
administrative techniques and facilitate access to the current bibliegraphy to
supplament self-stidy in technical areas. The study also determined that there is an
inadequate exchange of experience with othar aducational centers in the region in
arder 1o develop speciatizations in the field of saniary engineering, and that there is
little systematic training of technicians and workers.

Rolavance of the project 10 sector policy

The training and developmert of human resources s vital o wmproving
parformance in tha seclor. Thus the project is fully in accordance with Govearniment
and PAHO priorities.

(roals

- Ter train the parsonnel of the seotor antities in ordor ta improve tho officioney
of services, in accordance with the policy of the country and international
prpuErignce.

Obfactve

To develop a comprehensive and compiete improvament pragram and angoing
and systematic fraining in the various ocnoupational categaries, in arder 1o
improve the qualifications of the parsonnel in charge of sectar activities. This
effart will have an impact an tha managamsnt and performance of basic
grinking water and sanitation services.

Strategy

Respansibility for project implementation will lie with the agencies that contraol
the management, aperations and maintenance of water supply and sewerage systams
and the Hygiene and Epidemiciogy Network raspectlively., A groug of professionals
from these institutions will ba formed with the support of speciaiized consulting
sarvicas in order o develap the assential studies and implemant the project itself.
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“E). FROFILER OF FRIDRITY PRIGLIFLTS

Summary description
The project reguires the impiementation of the following phases:

Creatian of the group of professionals from the regulatory institutions and
definition of the methedolopical bases tor project implementation;

Study and selection of staff to retran;
- Development af program to abtain internatianat cooperation;

Coordination with specialized companies and internalional organizations 1o
implement the program;

interested parties

The MNatinnal institute of Water Resources, the Ministry of Public Health, the
water supply and sawerage systern bureaus and the local governments have included
this project in their woik plans.

Geographical area of the project and beneficiary groups

The project is national in scops, and baneafits the sarvice providar antitios in
particutar, and o genaral, the antire secior.

Currant situation and siwation where the project is completad

Currently only isatated activities to train and develop human resourcas ara haing
conducted, and they are insufficient.

When the project is completad, 2 larger nimber of people will be trained in the
various work areas by oncupational category.

Eztimated duration
b yoars
Estimared invesirments

The astimated cost for the external caomponents is USS 1171 milliar over five
years, at a rate of US$ 222,000 per year. The national component amounts to USSa

200,000 over b years.
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Project 10. Enhancement of the Sector’s National Information System

Specific davalopmeamnt probifems that the project will address

This project entails the improvament of the existing system in the sector, su
lhal this system will be an effective tonl and provide the elemeanls necessary for
dacision-making at the various levels of sector managemeant and the management of
extrasectoral agencies that affect the sector.

Relavance of the project to the country s hesith paficy

This project has a direct impact an the waork of the sectar given thar it will
facilitate improvement in its managament. In addition, the project responds to national
palicy and PAHO priorities.

Goal

- To devalop a reliable statisrical informartion that will provide the insttions ot
the sector and other extrasectoral agencies with infaormation an the indicator
traends in arder to facilitate planning. decision making and the timely evaluation
of management, amang pthar activities,

Dbjactive

- Freparation of a general information system that includes the necessary secior
indicataors, through the coliection, avaluation, analysis and periodic updating of
the data, in order to facilitate planning and timely and efficiant decisions at all
levels.

Straftegies

The regulatory agencies (INRH, MINSAPY, with the support of other naticnal
agencies, will be raspansiblie tor carrying out and coordinating project implementation.
These agencies shaould also be supparted by the provingial and municipal entities of
the sector for the supply and processing of selected indicators that are raquired for
system develppment and implemeantatiarr.

Summary descrption

- Create a group of spacialists to evaluate the initial studies and provide
cantinuity to the results derived from them;
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1), "MOMLES OF PRISAN Y PROJECTE

- Campite and analvee the information available in the provincial and municipal
antities;

- Evaluate tha existing information systems in the sector;

- Dafine the indicators that maet the needs of fhe sector in gach of the various
administrative levals;

Dafine the entancements needed 10 process the infarmation;
Establish the National informatinn System using @ melhodology that provides
access for raegulatory agenties and other extrasecloral agendies to procassed
and updated infonmation in g systematic way.
Interasted parties
Provincial and municipal water supply and sewerage system buredus;
- Matioral [nstitute of Water Resources
Ministry of Public Health
- Ministry of Ecanamy and Planning
- Ministry of Finance and Prices
Geographical sres of the profect and beneficiary group
The project sncompasses tha entire country because it s o systemn that is
national in scope. 1t will benefit the service provider entines, regulatory agencies and
pther agencies rolated tu the sector by the very nature of the functions that it will
parfarem.

Curresnt situation and situstion upon completing the profect

There is currently 2 partial system with a limited number of indicalors that make
the precise evaluation of the activity impossible,

When a viable and unifarm system is established o collect, record and process
tre indicatars of the country’s drinking water and sanitation sestor, the analytical
function will be impraved, and with it the quality of decisions affecting the sectar.
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Estimated duration of tha project
Z years
Estirnmatad invesiments

Total LUS¢ 0.12 million
Of this: HSE 0.06 million in axrernal rescurcesy
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Praject 11. implementation of Micromeasurement and Feées in the Principal Cities of
the Country

Specific development problerns that the project will address

Starting in Octaber 1984, a fixed water cansumptian fee pear residant par month
was implemented in the country for the population sectar that does not have stream
gauges. This foe will coexist with striectured foos in blocks for thase family nuclai that
have meiers. The fundamental ohiective of these rates 5 (0 create a discipline of
paying tor the service received, and thus build the self-financing capacity of the
sector,  Another prablem for the country is the definition and implementation of
micromeasurement for users with househnld service.

Relevance of tha groject 1o the country s health policy

Once the paramaters for water guality and coverage are achieved, the trend
toward sector self-financing will ensure the maintenance af the levels reachad and
pravent the future deterioration of services.

Goals

- To strengthan the economic and financial self-sufficiency of the sector, inorder
to achipve iis nperationai developmen! and future growth:

Provide metars to all drinking water usars in the water supply sysiems with
household connections.

Objeclives
- Peripdic {annuall setting of rates for the sector through the deveiopment of a
mothod that will make it possible i detarming the suitability of investments in

stream gauges on the basis of economic profitabiiity:

- Encauragn water conservation thraugh the reduction of consumptan,

2473




Cuba

al

b

et

dl

Strategies

The implementation of the project involves campletion of the following phases:

Developmeant of a cost analysis for the sector using the carrespanding cost
cantrol methodaology:

Anaiysis ol the economic caverage of the current rates:

Design of a methodology to calculare rates that affect bath the population with
metars and those wha receive service from unmetared pipe, which will be
consistent with cperating costs;

Raview ot the legisiative framewark that supparts the rates.

The local water supply and sewsrage system entitiss, which are subordinate to

the regulatlory agency, will undartake program activities for installing stream gauges,
beginning with the largest citins and extending to the entire country.

Summary description

in the first phase, the project will be carried out in collaboration between the

Mational Institute of Waler Rescources and the Ministry of Finance and Frices, up
through the definition and establishment of the method to develop and approve the
fea rates. In thoe second phase, the INRH will evaluate the priority status of the
meiered systam an the basis of tha criterion of economic profitability.

In addition, the implementation of micromeasuremant will be carrigd our

according to tha following work plan:
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Creation ot a working aroeup:
Frioritization of the principal ciiias 1o metear;
Freparation aof the detailad metar timetable far each city;

Cefinition of the general pian of action with producers and providers.




1{). FroFILEs oF PRICRI™Y PROLGECTS

Interesied parties

The Ministry of Finance and Prices and tho INRH are primarnily respansible for
pramating this project, which wili make it possible to separate water supply and
sanitation sector activities from the State budgst. The water supply and sewerage
systam bureaus wilt alsa be involved at ali administrative levels.

{7eagraphical area of the project and beneificiary groug

The fee that is established will atfect more than 0% of the population,
distinguishing hatween tha users regulated by moeters and those who receive service
fram unmetsred pipe. Half of the country’s populstion does not pay sewerage [ees.
However, & graodual increase in this coverage is anticipated.

The project is naticnal in scope and is of interest ta all agencies of the sector
and the extrasactoral agencies that arc concernec with the supply and conservation
of water,

Currant sftuation and situation upan completing the project

The current rates, for both water supply and sewerage, arc nat supported by
a methodology that considers the costs incurrad.

in the future, fee schedules should be devised that correspond to costs and
chargs usears in accordance with their consumption, thus ensuring the financial viability
of the sactor.

Duration of the project

< years

Extimated invezimenis

Tatal Liss 12 million

Of thik: LS e 0,05 million in extarnal rascurces
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Project 12. Reorganization and Updating of the Sector’s System of Standards

Specific devefopment prablems that the project wilf address

State and lovwer ievel standards need o be updated in accordance with current
economic circumstances that affect technoiogical access.

Relevance of the profeci to the courntry’'s health policy

This project has direct repercussions for the work of the water and sanitation
sactor, hasically for the principal agengies that comprise it: the Mational Instirute of
Water Resources and the Ministry of Public Health. lts implementation will make it
passible to systematically reguiate with a single criterion both the current work and
possibie future developrnent, an agproach that responds to Governmeant policy tor the
sector.

Goal

- To recrder and to updatie the current system of standards and regulations of the
SeGtor, N accordance with the economic nonditions of the country and
intarnational experience.
Qbjeciive

To develop a system of State ard jurisdictional standards that responds to the
requiremeants of tha sector.

Strategics

The National institute of Water Resources and the Ministry of Public Health, as
the principal agencies that govern seccior palicy, should assume responsibility for
implementing Lthe project, with the participation of other extrasectoral agencies and
institutions that have expeartise in the pracess of rearganizing and updating standards
and regulations, through the creation of a working group.

Summary description

Crration of the working aroup;

- Collection of existing slandards and regulatiens related 1o the seclor;

Review and evaluation of the country's current mathodology for classifving
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standards and regulations in avcordance with @ socraral approach;

- Deatailed study of recurrant elements in arder 1o detine segtor standards and
regulations;

Definition of the scope and updating of the pianned standards and regulations
of the sector,

- Reorganization and classification of the State and jurisdictional standards;
Definitiar of the work schedula:
- Updating and adaptation of the sectur’s standards and regulatians;

Definition of a system to implement and control the sector’'s standards and
regulatinns;

Interested partfes

The implementation of the project is of intorest to the reguiatory agencies ef the
seciar,

Geographical area of the project and beneficiary graup

The project is national in scope and its implemeantaticn is of intarast ta all of the
apencias of the sactar and to the extrasectoral entitias cancerned with wator supply
and sanitaticn.

Current sitvation and situation upan cormpleting the projecr
Several syslems of State and jurisdicticonal standards are currantiy available thar
should De organized and updated. When the project is compieted, the sector will have

a system of standards and raguiations that will faciiitate and improvea the work from
the design phase to implementation.

Durration of the project

18 months

Fetimatad investments

Toial JSE 0,12 millian

{f this. LS4 Q.08 mithian in externai resources
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Project 13. Deveicpment of a Cost System for the Sector that Can be Used by
Service Entities

Specific development groblems that the project will addrazs

Those responsible for the comprehensive management of water supply and
sanitation systems naed to know, as an essential component of economag analysis,
the campositian of costs related to the various activities, in order ta be able to make
decisions that result in greataer efficiency.

The project is intended to undertake a detailed analysis of the cost of each
sectar activity through the establishment of an operational methaedology in ail service
entitiay.

Relevance of the project to the country s health policy

Wore effactive control of aperating costs will make it possible to optirnize the
use of limited resources in order ta imprave the guality of water supply and sanitatian
services and increase the coverage of the population suppiied,

Goal

Provide the directors of the servige entities with the elements of financial
managemeant that will assist them in their decision-making.

Okjactive

- To defing and implement a system to record, classify and control costs by
activity in the water supply and sanitation system gervice entities.

Strategies
The planned implernentation of the project includes the Tollowing phasas:
- ldantification af the principal activitias and their associated costs;

- Dafinition of the cost analysis system, budget and contral methodalogy, tarms
and irnpiementation schedule,

Establishmont af the accounting relationships necaessary to feed the cust control
systam;
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- Establishment of ihe activity cycle of the expenditure control procedure,
including preparation, analysis and decision~-making at each management level
of the soctar,

Summatry descripiion

Project deveiopment will be the rasponsibility of the National institute of Water
Resources and of the Ministry ot Finance and Prices. The implementation at the
methadology will be carried aut through the provincial bureaus.

Interestad parties

The Naticrnal tnstitute of Water Resources, the provincial bureaus and the
Ministry ot Finance and Prices are the three institutional elements that will guide the
decisions of the seclor toward an improved use of its resources, both allocated and
self generated.

GFangraphical area of the project and beneficiary group

The project wilt encompass the entire secior, and therefore make it possible to
address the needs of 3l managers whose responsibilities include the financial area.

Current situation and siuation upon completing the projact

Beginning i 1954, only the Mintatry of Finance and Frices has had the autharity
generate a prefiminary classification of the secror’s expenditures. The impiementation
af the project will allow sector and service entity managers, as well as the Ministry of
Finance and Prices itsell, Lo propose and make decisions with information an the
evoletion of signiticant costs of activities.

Duraiion of the project

4 vears

Esitimated invesimeants

Tatal UsSS 012 million

Of this: USg 0.03 million in external resiurces
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ANNEX B: INSTITUTIONAL ANALYSIS

1. Support Industries

FParticipalinig industries

and annual production capacitios LUnit af Quantity

rmeasurament

Ministry of the Censtruction Materials Industry
(RHMC)

Ashestos cementi tanks L)
¢« Armandoe Mestre Martinez Factory, Ciudad Habana
* Asbestos cement compound, Santiage de Cuba

Ashestos cement pipes for water supply svstem Km
s Arternisa asbestos cement compeund, Ciudad Habana
e Asbesto cement compound, Santiage de Cuba

Cast iron pipes for water supply system Km
* Casio Martinez Foundry, Ciudad Habana

Centrifuged concrete pipes for water supply system Km
» Centrifuged concrete compound, Villa Clara

« Centrifuged concrete compound, Camagley

= Centrifuged concrete compound, Holguin

Steel-lined concrete pipes K
* Comandants Pinares Factory, Ciudad Habana

¢ (3. Abray Fontan Concrete Pipe Faciory, Civdad Hzabana

* Comandante Finares Remodeling Factary, Ciudad Habana

Ashastos cement sanitaticn pipes K
+ Asbestos cement compound, Ciudad Habana

Clay pipes MU
¢ (G, Lache Tiie Works, Pinar del Hio

s Raill Gonzaler Tile Works, Ciudad Habana

Cire Redonuo Tile Works, Sancti Spirilus

Ciay compaund, Camagley

Clay compound, Granma

Floro Vistal Tile Works, Guantanamo

Renato Guitart Tile Works, tsla de la duventud

37
20

11

1991
1550
441

329
329

187
72
43
72

212
70
97
45

480
480

1768
200
545
137
4680
4650
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CuBa

Cast iron sanitation pipes ML
w San Jasé Foundry Company, Hahana '

Plastic sanitation pipes Km
« Quang Tri Factory, Ciudad Habans

Cement pipes far sewer system Km
Cemsnt pipes for sewer system, Pinar del Rio
Gerardo Abreu Fontan Factory, Civdad Habana

Eladio Rodriguez Factory, Villa Clars

Quintin Bandera Factory, Cienfuegos

Roberto Elfas Concrete Block Factory, Ciego de Avila
Caoncrete campound pipes, Carmagley

Fipe factory, Las Tunas

Compound pipes, Helguin

Concreta pips factory, Granma

Eugenie Magues Vera Pipe Factory, Sentiage de Cuba
Ramén Lopez Pena Pipe Factary, Guantdnamo

= & % & @ %+ ¥ > 2 ®© B

Calcium hydrate Ton
» Martires de Corinthia Lime Factory, Ciudad Habana

s _oss Marti Lime Factary, Matanzas

+ Cepaerc Bonilla Hydraior and Packing Faciory, V. Clara

Ministry of the Siderurgical-Mechanical and Electronics Industry
(MIISIVIE)
= Julio Pérez Factory, San Antonio, Habana Ton
Production of wet connections and reguiators

*= 9th af April Factary of the Mechanical Productisn Company,
Villa Clara Un
Preduction of desp well pumps, gear heads for
diesal angines

¢ Amistad Cubana Savigtica Factory, Ciudad Habena in
Production of motors for miotarized pumps

« Cajimaya Plastic Pipe Factory, Holguir Km
Preduction of plastic pipe of up to 200 mm

* Alejandro Arias Factory, Camagley

438
438

1340
1340

574
a7
177
84
26

B4
34
g4
22
33
45

B1200
24500
36000
20700

1200

BOGO

3700

20000

Production af manual water purnps, pump-jack motoriced pumps,

centrifugal pumps, elgctrical pumps Lin
Windmills Un
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Vasyl Levsky Piastic Pipe Faciory, Cienfuegos
Production of plastic pipe of up to 160 mm

Migque! Sugrez, Ciudad Habanaz

Non-ferrous foundry, production of wet connections and regulators

* Guaso Compound, Guantanamo

Production of gray and maiieable iron connactions

-]

Valve and pump factory, Guantanamoc
Production of industrial valves
Herizontal centrifugal pumps

[ ]

Production of stream gauges

Ministry of Basfc Industry
(ASINBAS)
* MINBAS prototyps workshop, Habana
Production of poiyvester pipe with fiberglass

= Conrado Benitez Factory, Habana
Production of wire for motor coils

» Jriande Cueliar Chiorine Soda Plant, Viila Clara

Empresa de Instrumentacion y Conitrol Industrial, Ciudad Habana

Production of aluminum sulfate, chlorine gas, sodium

hypohlarite, sodium silicats

Ministry of Construction
(MVICONS)
e Eguipment repair company, Villa Ciara
Production of HoFo venting vaives
Production of aluminum venting vaives

2. Standards

Km 20000
Un 143000
Un HCOG00
Un 40000
Lin 5000
U 10CG000
Ton 300
Tan 140

Standards concerning water supphly and sanitation are broad and varisd, and
include practically all aspects of this area. The standards can be divided into state
standards {national or extrasactoral in scepet and arsa standards {requiring compliance

by the sector}.
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2.1

2.1.1

21.2
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State standards

These are the technical specificatinns that entail mandatary compliance for all
activities for all areag of the natienzl economy.

Community Hygiane

- MNC B3-02 Drinking YWater, Sanitary requirements and sampling.
NC 93-03 Public Water Supply Syatern. Sanitary reguirements.,
N 93-11 Public Water Bupply Source. Sanitary guality and pratectiorn.

- MC 83-12 Wailer Treatmant Installations. Sanitary requirsmaernts.
NC 93-21 Determination of Color in Water for Human Consumptlion and far
Waste Water. Testing rmethod,
NC 93-24 Determination of the Chemical Demand for Oxygen in Wastewater.
Method ot analysis.
NC 93256 Determination of Active Anianic Surface Agents in Water for Human
Consumption and Wastewater., Testing method.

Standards for the Envirommantal Protection System. Hydrosphere (SNPAAAS

- MC 23-01-102 Classilication of Water-relatsd Objecis.

- MC 23-01-103. Classification of Domestic Waters.

- MC 93-01-106. Specifications and Procedures for the Evaluation of Water-
related Objacis [or Fishing Purposes.

- NC 53-01-1T11. Sampling of Sediments for Pollution Analysis

- NCB3-01-112. Drinking Water. Determination of Monoaramatic Hydrocarbons.

- NC 93-01-113. Datarrnination of Mitrates,

- NC 83-01-115. Determination of Nitrites.

- NC 83-01-118. Detarmination of Dils and Grease,

- NC 93.01-117. Determination of Total Sulfur.

- NC 93-31-118. Determination of Sulfates.

- NC 93-01-119. Determination of the Moet Prebable Number of Sairmarelis.

- NEC 93-01-120, Determination of Organic and Armmaoniacal Nitrogen.

- MC 93-07-121. Daelsrmination of Hexavalent Chromium,
NC 93-01-1 25, Determination of the Most Probable Number of Total and Fecal
Coliformz,

- MC 93-01-129. Detsrminaticon of Aercgenous Pseudomonas.

- MNC 93-01-1320. Dalermination of Fecal Streptococci.

- MHC 93-01-134. Deterrmnation of Phenois.

- NC 23-01-135, Determination of Chiorotorms.

- NC 93-01-206, Forest Strips as Protection Areas for Beservoirs and Floviak
Channels.

- NC 93-01-208. Requirements for the Protection of Groundwater.

- ME 33-01-208. Requirementis for the Calculation of Sanitary Protection Areas
for Graundwatar Sources.
N 93.01-214. Guneral Beguirements for the Protection of Surface and
Groundwater from Contamination by Petroleum and its Dartvatives,
MNC 93-01-215. Drinking Watar, Determination of Metamidophos

- MNC 93-01-218. Drinking Water. Determination of the Papmanganate Index,
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2.1.3

2.1.4

2.1.5

BHesign

M D2-01-217. Drinking Water. Determination ef Total lvon in Water for Human
Consumpiion and Wastewater. '

NC 93-01-30Q1, Hecognition and On-board Inspection of Ships.

NC §3-01-305. Sea Water. Usa of Reducing Equiprment and Floating Barricrs.
NC 23-01-307. Sea Water.  Determination of Sources of Poliution hy
Hydrocarons and their Derivatives. Procedurss,

NG 53-01. Final Dispesal of Liguid Wastes in Domestic Water Bodies.
Authorizetion Procedure. {In prepaosal stage).

NC 23-01. Requirements for the Selection and Assessment of the Sources of
supply of Potable Ground Water 1o Communitias and industries (in proposat
stage).

NE 93-01-218. Determination of the Permanganate Index lin proposal stage).

Standards

NC 43-08. Adjusted Flange. Pringipal tvpes and dimensions.

MG 4B-13. Water Supply, Sevwwerage, and Rainwater Drainage System.
Documentation and projsct.

MC 48-14. Rainwater Drainage from Boofs. Project specifications.

NC 48-15. Interior Water and Sanitary Networks of Industrial Buildings. Frojent
spevifications.

NC 48-17, Drainage. River Rectification. Project specifications.

NC 50-18. Fumping Stations. Publicaticn and dimonsions.

NC &1-22. Exterior Hydraulic Installations. Symbology.

NC 48-24. Pumping Stations. Contents of project documentation.

NC 48-32. Collector Channiels and Rivers, Classification and categories.

NZ 4B-35, Determination of Maximum Daily Assistance.

NC £3-91, Bevelopment of Canatruction Projects for Water Supply Systems.
Orinking Water in Towns, Determination of demand.

NC &23-121, Water Supply System. Project specifications.

NC 53-125. Bridges and Sewers. Project specifications. Calouiation mathod.

Canstruation stairdands

NC £2.43. Asphalt macadam by perctratien. Road mending. Construction
specifications.

N B2-50. Giazed Clay and Cast iron Pipes. Sanitary installation,

NC E2-16. Earthmoving. Execavation for grading.

NC B2-17. Earthmoving. Clearing the land,

NC ©2-19. Cast iron Pipes and Connections for Water Supply Svystems,
instaliation.

NG 52-20. iron-lined Concrete Pipes and Connections, Installation.

MC B2-27. Shoring up of excavations. Construction specificanons.

NC 52 30, Underground Drainage. Construaction specifications.

MC 52-32Z. Refilling of Ditches tor Pipes.

M BE2-47. Figid PYC Sanitary Pipes. Placament and ingstailation.

Product ard Materia! Standards

NG 48-04. Taps., Ganeral quality specifications.
MNC 48-05. Taps., Principal types and dimansions,
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- NC 43-07. Valves, Principal types and dimensians.

- MNC 48-08. Two-screw flange, Principal types and dimensions.

- NC 483-12. Goose neck. Cuality specifications.

- MC 48-20. Aluminum stoppers. Cuality specifications.

- MC 48-08. Hydraulic Engineering. Valves. Quality specificatians.

- NC 54-100. Asbugstos Cement Tanks. uality specifications.

- NC 54-193, Asbestos Cement Tanks. Handling, franspestation, and starage.

- HNC 54-233. Hydraulic Pressure Connections {unplasticizad polyvinyl chloridst.
Ouatity speeifications.
MC 54-237. Asbestos Cemeant Sanitary Cannections. Ouslity specifications.
NC 54-202. Red Ceramic. Sanitary Fipes. Specifications.
MC 54-211. Construction Materials and Produsts. fron-tined Concrets Pipes for
Water Suppiy Systems. Quality specifications.
NC 54-260. Rubberringed Concrere Pipes for Drainage Systems. Quality
specifications,

- NC 54-228. Asbestos Cement Sanitary Pipes. Ouality specifications.

- NL 54-2771. Concrete Pipes for Drainage Systems. Testing for cracking,
breakage, ur crushing using the three edge method.
MNC 54-188. Red Ceramic. Sanitary Pipes. Basic standard.
NC 54-237. Asbestos Cernent Sanitary Connections. Quality specifications.
NC 54-254. Sanitary Connactions of unplasticized palyviny! chioride with
adhasive seal, Quality specifications.

- NC 51-17. Technical Drafting far Construction. Graphic representation of pipe
instailations,

- NC 51-22. Exterior Hydraulie instaliations, Symbolagy,

- NC &B1-15. Surface Drainage. Project methodalogy.

Area Standards

These are the technical specifications that partain to the area in gquestians and
are mandatary.

Dagign standards

- AC 1009, Water Works., Water Supply Systems.

- AC 1310, Water Works. Sewsarage and Drainage Systermns.,

- RC 1011, Water Works., Drinking Water and Water Purification Plants.

- RC 1021, Projects. VWater Sanitation Instaliations in Buildings.

- RC 1031, Projects. Qrganization of Production. Waler Works. Projected tasks.
Scope and centents ipending approval].
RC 1040, Stone roofing. Projest requirements,

- RC 1041, Cover Welding. Project requirements.
RC 1105, Urbanization. Rural Setrlements. Leve! of network coverage.
RC 3107. Sanitary and Rainwater Instaltations, lliustrations in buildings.
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2.2.2 Canstruction and instaliation standards

2.3

RC 3001, Earthmaving. Clearing. Disposal of brush and trees.

RC 3004. Earthmoving. Excavations in wells.

RC 2003. Earthmoving. injection of cement into the rocky foundations of
Fydrotechnical works.

RC 3005. Earthmoving. Excavation of ditches.

RC 3006. Eartlmoving, Excavations for grading.

RC 3010, Refill. Ditches for conduits and cementing.

RC 3011, General Refill.

RC 3012, Earth Works for Core Walls and Dikes of Damns.

RBC 3027, Simpie Containment and Comprehensive Culvert. Construction
specifications.

RC 3028, Hydraulic Concrete Sidawalks. Construction specifications.

RC 3087, Prefabricated Bridges. Instaliation of slabs to support foundations.
RC 3088. Prefabricated Bridgss, instaliation of cement basins.

RLC 3089, Pretabricated Bridges. Installation of columns.

R{ 3090, Pretabricated Bridges, Installation of frames far pifes and ahutments.
RC 3097, Prefabricatad Bridges. Instaliation of sewerage pipes and caissans,
RS 3100, Construction of Water Supply Svstems.

RC 2107. Sewerage and Rainwater Drainage Pipes. Test.

RC 2102, Ashestoz Cemant Fipes, Placement.

RC 3163, Final Test of Water Supply System.

RC 2104, Partial Tests for Pipe Pressure and Leaks in Water Works.

RC 2105, Hydraulic instalistions. Weldable Copper Pipe.

HC 3106, Hydreolic Installations. Galbvanized Steel Pipe.

RC 2107, Sanitary and Rainwater Installations. installatians in buildings.

RC 3108, Sanitary installations. Fixtures.

RC 3151, Earthmaoving. Excavations in ditches, Explosives.

RC 3182, Prestressed Pressurized Concrete Pipe.  Installation.

RC 4012, Water Pumps with Internal Combustisn Engine.

RC 5015, Industnial and Mechanical Instaliation. Test of technolegical pipe.
RC 5028, industrial and Mechanical Installation. Installation of vertical pumps.
RC 52073, industrial Instaliation. Instrumentation. Installation of piastic (FVCH
signal pipes.

AC 5208, Industrial tnstallation. tnstrumentation. Tests of Airtightness and of
the quaity of impuise and signal pipes.

Canstruction requlations

MEMC 060, Construction Materials and Products. Geramic urinals, Types.
Principal parameters and dimensions.
RC 081, Construction Matertals and Products. Ceramic CGup. Principal types,

paramsters, and dimiensions.
RC 062, Sands. Determination of the ciay content for the contral of the

procass,
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RC 1012, Road Projects. instructions for the develepment of arganizational
iechniques for public works projects. '

- RC 1105, Urbanization. Rural Settlements. Level of pravision with natworks.
RC 301%. Coverage of Slopes with Veaetation.

The trend to this point has been 1o develop and approve standards for water for
human consumpticn and control the quality of wastewater, waler supply sources, and
systems--in particular, with respect to their sanitary health characteristics; as welt as
standards for the design and construction of hydrotechnical works, for hydraulic
engineering {operations and maintenance), and far environmental protection.  In
addition, there are also a large number of standards governing the quality
specifications of materials, products, and items relaled Lo the sector.

3. Sciantific resaarch

The country has seven basic research centars connected with the sector and
distribuled armmong various state institutions and agenciss.

- National Center for Hydrology and Water Guality /INRH.
Rasearch onwater guality, water resources management, and proteciion.

- Center for Research in Construction Matenals 'MIMC.
Raesaearch related to water consumption by toilets and other devices.

- Mational Institute for Hygiene, Epideminlogy, and Microbiology /MINS AP,
Rescarch on water quality, epidemiciogicsl conirel, and health
surveillance of water sources, /nter afa.

- Center for Hydraulic Resaarch of the Jogé Antonio Echeverria Advanced
Polytechnic Institute /MES,
Research into technaological improvements water treatment plants and
the production of drinking water.

- National Center far Scientific Research /MES.
Research on azeone for the treatment of water and wastswater.

- Center for Hesearch inte Appropriate Technology /ANRH.
Develops prototypes and carries out the small-scale production of
equipmant and installations to collect water in rural areas that are
gitfficult io sccess.

- Center for Chemical Research /MINBAS.
Develops prolotypes for the measurement of organtc and olher
pollutants.
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Durtng the S-year period from 1986 to 18580, research studies on 17 topics
relafed to the_sector were performed that resulted in improvements in water treatment,
the introduction of evalugtion methods, the financial savings, inter ala.

Development of program packages for the design of water supphy and
sewerage systems, open irrigation networks, and rainwater drainage
systema: CIH-1SPJAE.

Mare efficient use of technologies already empioyed in the country for
the cleaning of residential septic tanks: CIH-ISPJAE.

New analyticel methods for classifying water and wastewater and the
avaluation of treatment processes: CENIC-MES.

Characteristics of the hydraulic behavior of lakes with various entry and
axit devices: CENHICA-INRH.

Evaluation of the efficiency and dasign of stabilization ponds: CENHICA-
INRH.

Hydrobiological evatuation af selected stabilization ponds: CNIC-MES.

Study and controf of water guality in representative watersheds with
karstic cenditions: CNIC-MES.

Effects of residual mercury fram the chiorine plant on the Sagua la
Grande River: CENHICA-INRH.

Rermovat of organic matter and bacteriain surface water: CENHICA-INRH.

Water guality of the main supply sources for human consumption:
CEMNHICA-INRH.

Study of the hehavivr of physical, chemical, and micrebiciogical guality
indicaiors of the watar in suppiy scurcas in grdear to deveiop a warning
system: INHEM-MINSAF

Evaluation nf the health risks to population groups fiom exposura to
nitrates through water foi humaen consumption: INHEM-MINSAP,

Evaluation n supply sources of organic subsiances that may have
chronic effects on health: INHEM-MINSAP.
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Sanitary avaluation of arsenic, cadmium, Isad, and mercury in water fer
human consumption: INHEM-MINSAP.

Autarated program for the sanitary surveillance of water supply sources
in water supply systems: INBEM-MINSAP

Relationship batween the concentrations of residual chlorine, turbidity,
and the level of fecal coliforms in water far human consumption: INHEM-
MINSAP.

Criteria for improving sanitary quality standards in walers used for
recreational purposes: INHEWM-MINSAP.

Evaluation of exposure to toxic matals in the locality of Moa, Holguin:
INHERM-MINSAP.

Evaluation of the effects of pesticides on the child population residing in
graas whara thay asre usaed intensively: INHENM-MINSAP,

During the B-year period from 18971 to 1395, the following research areas will
be pursued:

Develeprment, bmplemantation. and evaluation ot technalogies for water
disinfection in small communities and for socioeconemic objectives: ClH-
ISPJAE.

Program packages for the design of watsr distribution networks, sanitary
sewerage systems, and drainage systems: CIH-ISPJAE.

Treatment of the water supply using zenlites and activated carbon: CiQ
{CNIC).

Use aof ozone to disinfact watar: CNIC.

Development of pretotypes to measure organic contaminanis using
advaniced methods: CNIC.

Hesearch on the role of trace elements in the environment and their
relationship to cardiovascular diseases and cancer: INHEM-MINSAP.

Evaluation af the impact of preventive measures on the heatth of the
population: INHEM-MINMSAFP.
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Increase in information on the health effects of risk factors in the school
envirgnment and their refationship to the growth and deveiopment af
children and adolescents: INHEM-MINSAP.






ANNEX C: MASS COMMUNICATION AND COMMUNITY PARTICIPATION

1. Radie Statians in the Republic of Cuba
Station Dzily Founding
broadcast Date
hours
National radfo stations
Fadio Habara Cuba 21.56 T-05-B1
Radic Rebeide Z24.0 24-02-58
Radio Frogreso 20.0 16-12-22
Radio Relaj 24.0 1-07-47
Radio Taiho 240 F-11-62
Radin Enciclopedia 24.0 25-04-49
Fadio Musical Nacional 17.0
Provincial radic stations
Rudin Guama {Pinar del Rio) 19.0 21-02-31
Radio Cadena Habana (Marianace, Ciudad Habana) 15.0 11-11-40
Hadio Ciudad de la Habana [Ciudad Habanal 18.0 26-07-758
Radio Metropalitana {Ciudad Habana} 18.0 1-01-75
COCO ICiudad Hahanal 19.0 16-12-33
Radio 28 {Matanzas) 19.0 23-12-b%
Radia CHHW (Villa Clarat 19.0 16-07-53
Radia Ciudad del Mai {Cienfusyos) 19.0 19-07-36
Radic Sancti Spititus (Sancti Spiritus) 19.4 17-07-45
Radic Surce (. de Avilal 19.0 10-10-62
Radia Cadena Agramonts (Camagiiey} 16.0 A-08-67
Badia Victaria [Las Tunas! 18,0 24-02-52
Radio Anguto {Molguin 15.0 10-10-37
Radio Buyarno (Granmal 18,0 1-07-33
Radic Revolucion {Santiago de Cuba} 9.0 24-06-37
Radioc Trinchera {Guanignamo) 1.0
Municipal radio stations
Radio Sanding (P del Rio} B.O 10-10-81
Radig Artemisa fLa Habana) 14.0 1-04-41
Radioc Ariguanabo {Sun A.de loz Baiios) 14.0 08-10-71
Radic Camoa i5an J. de las Lajasi 14.0 17-02 72
Radic Jaruco {La Habanal 4.4 13-03-20
Radic Glines (La Habanal 14.G 19-04-69
HRadio Ciudad Bandera iMatanzas) 12.0 25.12-27
Hadio Llanura de Colén idatanzas) 11.0 24-07-74
Hadio Wictorie de Girén (Jagiey Grande, Matanzas) 7.0 08-08-77
Hadic Sagua {5.13 Grandel {Villa Clara) 18.0 09-04-83
Radio Caibarién [Villa Clara 18.0 27-08-8b
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Station Daily Founding
broadcast Date
haurs

Radia Mordn (Cicdo de Avilaj

Radio Cubitas (Snia, Camagiiev! : 16,8 10-11-45
Radio Florida (Camagtlay) £.3 04-06-81
Radic Muewvitas {Camagiey) 8.0 02-11-6%3
Radic Rectangulo{Gudimarn, Camagdey) 8.0 01-G8-38
Radio Santa Cruz [Camagley) 2.0 13-G3-58
Radin Libertad {Puerte Padre, Tunas) 10,3 01-05-88
Radio Mabaoas (Amansio, Tunas) 11.0 24-03-40
Radio Juvenil{Buena Ventura, Holguin) 1.0 04-31-70
Radio Banes {Bancs, Holguing B.0 25-07-86
Radio Mayari {Mavari, Hotguin} 8.3 25-08-69
Radio La Voz del Niguel{Meoa, Halgiing 12.0 28-05-88
Radio (Granma (Manzanillo, Granma) 13.0 24-07-79
Hadio Partada de la Libertad [Niguero) 1%.0 27-11-32
Fadio Grite de Baire {Contramaeastre) 3.0
Radia Baragud (Paima, Santiaga de Cupa) 8.0 24-02-90
Radio Majaguabo {San Luis, Santiago de Cubat 12.0 D2-04-34
Radio B 5F {Mavyari Arriba, 5. Cubal 2.0 oh-07-82
Radio Mambi {Santiago de Cutbal 12.0 11-03-78
Radis Siboney (Santiage de Cubat 19.0 03-07 75
La Vaz del Toa {Baracos, Guantanamo) 19.0 08-08-68
Radio Caribe {Nueva Gerona, |.Juventud} 12.0

19.0 Th-12-82
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institutional Structure of a Municipality

Definitions:
Munivipal Assernbiy: Constitutes the organ of political representation.

Administraiive Council: Comprised of the president and vice president of lacal
government and regresentatives from thoe service and financial entilies located
in the municipality. The Council is responsible for regulating service and
financial activities at the local levsi.

FPeaple's Councils: Bodies subordinate to the municipal government and whase
purpase s to promote development, the mobilization of resources, and
community participation in areas undser thsir jurisdiction.

Comminist Party of Cuba (P.C.C.}: Highest political authority far an entire
municipality; the F.C.C."smanagerial funciion exercises a considerable influence
on institutional coordination.

National and provincial companics and agencies: This categoery includes a wide
range of companies, budgsted units, and other agencies in the cauntry.

Locs! Administrative Organizations, These are the administrative, sectorai, and
funclional organizations; cempanics respensibie to {ocal authorities; and
budgeted erntities,

Commurnity and mass orgamizations: This category is comprised of all
nongovernmental ocrganizations in the country.

District: A geoagraphical unit represented by a delegate to the municipal
government and the Peppie’s Councii. The jurisdiction of & People’s Council
includes several of these units.

Deputies: Litizens who reside in a municipality and are elected to the National
Paapia’s Assambly,






ANNEX D: FINANCIAL ANALYSIS

Table D.1
Expenditures on Water Supply Systems
{figures in thousands of Cubean pesos)

Pravince 1290 1991 1892

Finar dol Rin 4 1804 2.4E7F.7 4 O%0.0
La Habana 5.,847.2 5,067.2 4,916.8
Ciudad de la Habana 15,866.2 18,507 4 17,026.5
Matarras 2.406.5 3,366.4 3.509.8
Villa Clars 2.2872.0 21992 2.048.6
Cienfuegos 1,809.2 1,864.4 1,981 .1
Sancti Spiritus 2,318.2 2,783.6 2,234.40
Ciege de Avila 14128 1,306.0 1,427 .1
Crmagiiny 3.5745.7 3,634.0 37287
Las Tunas 1605 1.088.4 1,028.1
Halguin 2.B36.2 2. B70.5 2,857.2
{Granma 22511 2,280.0 2,589.8
Santiogh de Cuba 45188 4,7871.4 4 .091.0
Guantanamo 2,.026.0 2,080.2 1,793.6
Ista do la Juwentud 872.2 THE.D GEIY
Tatal 54.257.7 Rz 6322 53,334.3

Souree: Mationzl Budgaei Heports, 1990, 1987, and 1952,

The water supply system group includes expenditures on the supply of water
te the population, industry, and social services. ncluded in these services are the
care, conservation, matntenance, and repair of conduits and connsctions in ordsr to
provida this service in an efficiant manncr.
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thigures it thousands of Cuban pesos)

Table D. 2
Expendituias on Pipa

Province 1840 14991 1992

Pinar dal Rin az2.7 516.G 111
Lz Habans 401, 2 231.0 203.2
Cihsdad de |2 Habanse h77.7 871.8 BEh.T
Matanzas 28Y.3 By B7.0
Vilia Clara J61.5 A30.3 1646
Cienfuepns h7 4 349.5 A02.3
Sancti Spirtus 187 .4 2996 1004
Ciege de Avila 2012 151.7 178,43
Camegiey 1305 104, 99.7
Las Tunas 2541 172.3 1121
Halauin 3,506.8 3,397.3 2.397.8
Granmie 827 .6 FITERE 990.2
Santiago de Cuba 1.087.4 769.0 LO5.0
Quantdnamao Z284.0 1611 9.7
lsla de la Juvantud ha g A3.3 16.8
Total B.E51.0 7.662.3 §,035.9

source: Matlonsl Budget Beports, 1950, 1991, aad 1992,

This group includes expenditures on water supply service to the population,
industry, and social services on oipe.
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Table D.3
Expenditures un Sewerage Systems
ifigures in thousands of Cuban pesns)

Province 1998 1981 1992

Finar dal Rip 1057 128.7 IEER]
Lo Habana 270.4 235.4 201.1
iudad de la Habana 1,680.8 1.840.7 1.875.6
Matanzas 1640.7 135.1 1361
Wille Clara 1608 163.5 141.3
Cienfuegosg 137.3 134,/ 127.6
Zancti Spirftus 1242 14%.1 112.5
Ciego de Awiis h28.2 218.0 208.9
Camagiey 165.8 189.5 155.5
Las Tunas 1041 1007 836
Folguin i46.5 ThOE 1445
Granmea 166.9 167.2 197.4
Santiago e Cuba 295.9 3308 265.8
Guantianamo p2.9 B o3.5
1=y de la Juvantud go.4 73.2 50.3
Tetal 3,958.6 4.085.4 3.29B2.9

Source: Mational Budoet Reports, 1980, 1931, and 15852,

inciudes expenditures for the care, maintarance, preservation, and repair of
exisiing sewearage systems and networks.
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Table D.4
Expenditures on Septic Tank Cleaning '
{figures in thousands of Cuban pesos)

Province 1490 AR 19392
Pinar del Rio 1399 116.9

La Habana JEB.4 191.6
Ciudad de la Habana 5302 473.6 4007
Matanzas 238.6 247.9

Villa Clara 3.7 1335
Cisntueqos 2.0 PR 7.6
Sancti Spirftus 168.0 139.5 7H.B
Ciege da Avila 1871 10,1
Carnagiiay 1840 1443 131 .1
Las Tunas 178.7 1432.6
Hrlguin 287.3 268.8
aranma 230.0 2058.9 203.0
Sanitago da Cuba 1887 141.8 124.4
Guantanama 122.2 122.4 101.7
Isla de la Juwventud 44 1 373

Total 2.14%1.3 2.596.2 1,108.3

Sourca: Mational Budget Heports, 198G, 1991, and 1982,

. The inforntation facking & oot available in the accounts of same provinces for

18982,

This group includes expenditures for cleaning, repair, obstruction removal, and
maintenance of saplic tanks.
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Table [1.5
Expenditures on maintenance of urban drainage systems
(figures in thousands of Cuban pesosi

Frovinca 1980 1591 19092

Firnar dal Rig 165.1 1732 152.7
La Habana 3TA.1 290.6 269 .4
Ciudad de ta Habana
Matanzas 254.3 258.7 25B.9
Villa Ciara aA65.3 440.9 41%.2
Cianfuagas 193.0 g21.0 56.6
Sanct Sjiritus 166.5 171.9 165.6
Ciegr: e Avila 284.6 1628 1193
Camagday 2745 211.2 251.1
Las Tunss 2582 2B32.53 2h1.2
Helguln 2998 2315 281.3
aranma 282.9 28995 203.0
Santiagn de Cuba 338.¥ 325 B 128.2
Guanianama 95.7 Bo O BG.&
lzla de la Juventud 1.3 201 18.9
Tatal 3,404.1 30703 2.532.8

Source: National Budget Reports, 1890, 1991, snd 19932,

The information on this province does not appear here, hecause 1t has been
included in the axpenditures of ancther budget group.

This group includes expenditures for the care, maintenance, praservation, and

repair of rainwater drainage networks.
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ARNEX D FINANCIAL ANALYSIS

Table D.7.1

Investments and total estimated
financing needs for the sector
{figures in miilions of US$)

it

1805

308

1997

1938

184949 2000 2001 2002 a3 2004 Total

Fepurr Progiam 1114 10x8 1183 728 £33 TR0 30 3 ey 22.3 234 Bd3.1
Mavianal Astion
Hragrem A0 2607 Irh 2.4 MF 1012 10sE 111.E 117,20 1231 T3
Total Invesimants 1454 1436 1538 17Z0 144 1762 1364 1328 195 1454 1390.4

Mote: (51 1 Peso = 1 UUS$

Estimated annual infiation rate: 5.0%

Table D.7.2
Por capita rates used for investments
in the National Program of Action

liem LS5 /par.

Rasidantial water supply connectlons in urban areas 193,00

Lrpan sewerage 190,00

Water supply bo rural settlement areas 125.00

Sanitary iatrines and pite in rural scttlement areas 750

Residential water supply o areas with dispersed rursl populations 80.00

Fublic and easy ancess service in rural settiemeant and dispersed

population areas 55.00)

Sanitary latrines in dispersed rurel population areas 30.00

Mote: 51 — 1 LUSE
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