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FOREWORD

The city of Managua.as in other Latin American cities.is
characterized by i1ts un-controlled urbanization.The present urban
structure reflects the general processes of changes occurring

over the last 50 vyears.These changes were originally
conditionated by Nicaragua's wvulnerable role in the world
market , the formg of agriculture expleoitation.the i1Incipient

industrialiization and the unequal distribution of wealth during
the dictatorial period.More recent conditions are the rise in
expectations brought about by the revolutionary process and the
economic and rhysical changes brought about by the destructive
effects of the war.
78.5% of Managua's live 1in popular settlements at different
levels of development that occcupy 55.0% of the total city area.
The technical and service infrastructure in these areas 18 very
deficient .The 1increase of 1illness generated by the precarious
sanitary conditions in these barrios is alarming.
The scarcity of resources is aagravated by the forms of land
use,.the low densgities and the uncontrolled 1llegal cccupations
of land.This causes difficulties in the supply.at reascnable
cost.of conventional technical infrastructure where it is most
needed.
The Inteagral FPlan for Slum Uparading (PSIB) lcoks for alternative
solutions for the improvement of these settlements.
Solutions are Dbased on the condition of each settlement as well
ds the differents stage of the model of development. Therefore
the Flan considers.amongst other issues. the role and investment
goals of the building sector at the different- stages, the amount
and characteristics of unemplovyment and sub-employment. the
avaibility of local materials.the level of community development
together with the zsanitation conditions.
The PSIB  looks into the future to give a general f{ramework for
the interventions to be carried out in the different settlements
in relation to drinking-water supply.road system.collection and
disposal of waste water.rainfall drainage and colection and
disposal of garbage .Moreover it gives ageneral guidelines for the
formulation o¢f Annual Action Flans.
The formlaticen of these Action Flans implies in itself .a high
level of Popular Participation and coordination hetween the
different Instiftutinns involwved.
In short the PSIB became an instrument for planning the use of
land and improving the guality of 1life in the popular barrios.
The PSIB contemplates the following phases:
1.Inventory and Diagnosis (including data processing).
2.Up—grading alternatives for the different tyvpes cof settiements
¢f Managua.
3 .8pecific Projects.different sanitary systems. Directory Flans
for the different type of settliements,
4.Implementation of Pilot Flans
The plan 1is excecuted by the Municipality of Managua under the
proffesional advice of Delft University of Technoleocgy .Faculty of
Architectwe and the Instituto de Pesquizas Tecnologicas | Sac
Paulo (I .P.T.). The Plan also takes account of the conclusions of
short cconsultancies of Latin American experts,



List of consultants:

Oscar Catalan {ISMOG. U.Amsterdam) macroeconomic issues.

Jorge Ruiz de Somocurcio {Dir. Metropolitano.Lima)Urban
Management .

Maric Lungo (CSUCA, Costa Rica) Socio—-economlc aspects.

Alex Fernandez (U.Amsterdam)Macro—sociclogic aspects.

Raul Pellegrin (Comite Chileno de la Productividad de la
Construccion) Metodcos de Evaluacion.

Roberto Chavez{former Nicaragua.lUrban Planning director and World
Bank consultant)coordination with the City Development Plan.
Carmen Domene (City Development Plan.Managua)Urban Planning
Miguel Lawner (Director Inst. Leipschutz and Colegio de
Arquitectos)Chile.Directory Plans and final structure.

Ana Falu (U.Nacicnal Cordoba) .Argentine . Popular Action.
Fernando Chavez (ALAHUA,Conicet)Argentine Popular action and
Pilot Plans.

Qctavio Tapia (Ecotextura)Nicaragua Pilot Plans.

Brian Higgings(State University New York,Pattsburch USA)Socio-economic and
micro-diarnoses surveys.

Contributions in the initial stages from:

Emilic Pradilla (Universidad Nacional)Mexico. General Framework
Rod Burgess(State University, ;Ba1t'im0re.USA). General framework.
Giulietta Fadda (Universidad Central) .Venezuela .General
framework .

Ana Sugranvyes (CEBEMO)Preliminar evaluation.

And other participants of the Mesa Redonda conference 1985.

prof.ir.A.J.Hogeslag, prof.dr.P.Drewe, prof.dinl-ing.J.Rosemann; academic consul-

tants TU Delft.

This study has been financed by the Dutch Ministry of
Development Cooperation.
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INTEGRAL SLUME UP GRADING PLAN P3SIB MANAGUA

An International Technical Cocperation Experience

Introduction.

The technical cooperation process that has taken place in the
framework of the PSIB-Managua has its origins in the
identification of a common theoretical substratum to urban
development in Latin American countries.that has been worked out
by a number of Latin American and European professionals since
the 70's.

Such substrate is based on the approach that urban development is
a process subordinated to the broader transformations of
productive forces and sococial relations.The c¢city is seen as a
complex productive system that contains the dual characteristics
of basic conditions for the production of goods and of labour
force reproduction.

Any proposal to intervene in the wurban structure must
necessarily start from an understanding of the movements and
tendencies concerning the social and economic organizations of
its agents.

Territorial land occupation is seen as the physical expression of
those movements,which combined with natural environmental
conditions determine the apparent limits of each tvype of action.

The works that are carried out do not lend themselves to the
elaboration of profund structural analysis because of the very
formation and practice of the professiconals invelved in that
process.However the importance of such analysis is clear,such as
the application of their results as guidelines for intervention
in the wurban structure.0On the other hand.the necessity to
undertake inmediate actions imposes itself.Inmediate actions that
will result in effective improvements in the gquality of life of
the populations 1living today in Latin American cities,many of
which are below the minimum health and safety standards.

i1t is wunder this wview that the PSIB-Managua is being
developed.The International Cooperation is c¢oordinated by the
Delft Technical University (The Netherlands) and the work has
been financed by the Dutch Ministry of Develcpment Cooperation.
The PSIB represents actually a very important contribution in the
discussion of habitat and wurban development in Latin American
countries.

The IPT,Technical Research Institute of the State of Sac Paulo
(Brazil).participates in the process as a technical consulting
body.

These consultancies takes place in the framework of cooperations
agreements with the Delft University of Technology and the
Nicaraguan Ministry of External Cooperation which has sought the
asgistance of the Brazilean Ministry of Foreign Affairs.

This repport deals with some methodological and final proposals
for interyention in the <city of Managua. References to the
broader scope of economic,social territorial and technological
aspects are based on periodical documents both from TUDelft and
IPT Brazil,listed at the end of this repport.



1.Basic applied concepts.

Technical Cooperation.in the framework of the PSIB-Managua, takes
place based on the mutual understanding of basic concepts that
are applied in the project as a whole. The discussions related to
these concepts invelve all the institutions — namely the ALCALDIA
de MANAGUA (ALMA) Managua's Municipality and the MINVAH
(Nicaraguan Ministry of Housing) - which are responsible for the
realization of the project.

1.1. Urban Develcopment as an Integrated process.

The habitat problem — or in more generic terms — .that of the
built environment for consumption,requires an integral approach
that is able to involve the number of goods and services which
are necessary to fulfill the basic requirements of habitability.
The fragmentary treatment of elements of these goods and services
{i.e. housing units, infrastructure networks,.road system,etc )
makes 1t difficult to visualize the fundamental habitat
requirements of the population.

Such treatment makes it also difficult to wvisualize the
attributes associated with +the gcods and services which have
already been installed. 1t also frquently involves wastage which
originates in the duplication and/or deficiencies in the
fulfillment of requirements.

It 1is possible to affirm that where resources are most
limited,the more complex and complicated become the functional
relations that are established between the different (and scarce)
elements of the urban structure.

For the sake of argument we can consider the upper—-class dwelling
placed at the end of minimum of complexity. This dwelling is
built in a relatively well-served area,thus the functional
relations are well defined: the house shelters all activities
belonging to the family.the public networks and circulation
system provide operational conditions which are reasonably
acceptable from the points of view of zsafety.hygiene and confort.
At the other end of maximun complexity we can consider a sgquatter
area of any Latin American city.Here the public and private
spaces are mixed,the performance of functions Dbelonging to the
habitat generates conflicts between the community members and
processes of the vprhysical environment (erosion,floods) are
exascerbated because of disordered occupation of urban land.In
such situations the dwelling are at risk and the inhabitants are
also at risk when the supplied drinking water and the waste
waters mix., with obvious sanitary problems.

In such areas.technical interventions take on a very complex
character which is aggravated by the scarcity of resources.

This makes it impossible to apply conventiconal systems of
infrastructure and urban services.

In a context where most of the generated resources is beilng
diverted to the war,the technological alternatives to be used
must necessarily be those with the least possible cost which are
able to meet the largest number of basic requirements.

The approach of urban development as an 1integrated process is
imperative in order to be able to achieve the maximum of urban
services required to be installed.The main services are : water
supply.sewerage and drainage systems and the circulation network.
The considerations of these services in an integrated way,
reflects strongly the existing organization of dwelling units and
the settlement lay—-out,generating specific urban design
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alternatives for each type of service to be installed.

Each element is analized under a macro perspective system
{quarter or neighbourhood level).In a general way,in the macro-
structure.the limits to be supply of each one of the goods and
services are defined according to present avallability and to
investment perspectives in the medium term.In the micro-structure
the main problem and tendencies are defined in relation to the
demand of the same goods and services.

1.2. Aprlicability of unconventional technologies.

The unconventional technologies for uwrban infrastructure are
derived from the range of descentralized solutions applicable to
each type of settlement (barrio).They have different degrees of
dependency in relation to the general networks and systems. The
search for descentralized solutions 1s justified because of the
accelerated growth rates of new settlements,associated with
restrictions in the supply of conventional urban infrastructure
systems.

In a general way,the investment capacity of public sector in
infrastructure works.,does not meet real demand.This tends to be
worsened by the war. In this way the interventions to be realized
in the PSIB must fulfill the basic requirements of each area
through the following

a. The maximum utilization of the existing conventional

infrastructure.
Y. The installation of unconventional infrastructure alternatives
that can fulfill - for a reascnable time - minimum safety and

health standards and that are coherent within the sectorial
development plans of each system (water supply.sewerage,
drainage and road systems} .

In the first line of intervention are included the settlements
localized within the already consolidated urban fabric. In many
of these settlements.it is feasible to increase housing
densities,because of the availability of large numbers of empty
lets. In many cases,the decision to 1ncrease the density of an
area will require {(besides the bheter utilization of the existing
infrastructure)the installation of systems that will complement
those already availablie.This 15 the case,for instance,in the
barrios which have primary sewerage collectors {(along the main
roads) to which the great majority of dwellings are not
connected.

In order to obtain an effective improvement in sanitary
conditions, alternatives to the installation of the secondary
networks must be studied.This is because frecuently the already
existing dwellings would not have the possibility of conections
within the conventional patterns.

Increasing densities, in these terms.requires an i1ntegrated
knowledge of the different iInfrastructure components and of the
evolution of the urban fabric.To attempt to solve each problem in
an isolated way would increase the risks of getting negative
results i1n the improvement of local sanitation.

The second line of intervention would include mainly the most
recently occupied areas that have appeared in the urban expansion
zones and which the infrastructure of Managua does not reach.

In such cases,one starts from the conception of low-cost
integrated infrastructure systems,which have a high degree of



autonomy in relation to the centralized systems.

The maximum utilization of 1local resources and conditicons is
gsought ,preserving as far as possible the characteristics of the
natural physical environment (bearing in mind the dangers of
ercsion, isatability and contamination).

The employment of non—conventional technologies is thus defined
toe complement and to be ab instrument of the operation of
gsectorial urban infrastructure development policies, and not as
an exclusive alternative with regpect to these policies.

The relation between the general guidelines on an urban or
regional scale - which have been defined by the different bcdies
of the revolutionary power - and the local guidelines of the PSIB
can be complementary either by combining conventional and non-—-
conventional gystems 1in the same location or it can also be
achieved by the application of non—-conventiconal systems 1n a
whole area,postponing 1in this way an increase in the necessity
of conventional system servicing on a larger scale.

The installation of local infrastructure systems must Dbe
coordinated with the production of materials and components 1in
mini-factories,bearing in mind the maximum wutilization of
resources and productivity of labour.

[}
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I.

Development of the Plan.

The Flan Comrrises 4 stages:

L.
IT.
I11
Iv.

I.

Inventory and Diagnosis

Alternative solutions.

Specific Projects

Formulation of Action Plans and Pilot Plans.

1.0. The first stage.the characterization of the urban reality
is directed to local needs and was done in coordination
with the City Development Plan ,at that time in
excecution.

The characterization of the urban reality, done in
historical terms.include the following studies:geo-
demographic.geo-morphologic,urban system,building
sector housing production.building materials.

The characterization concludes:

1.1.The identification of homogenous areas and the
classification of all settlements into 5 categories
according to certain physical and socio—economic premises
concerning the dwelling,the technical infrastructure. the
community services and the nature of each barrio.

1.2.The identification of critical areas 1n respect of the
availlability of city services.,technical 1infrastructure
and employment attraction nodes.

1.3, The drafting of an i1nitial proposal of possible actions
which takes into considerations the nature of each barrio

and the sort of problems which may arise. (Pilot Plans
1985) .

2.0.The Diagnosis identifies restrictions and potentialities
at macro level ( city level and basic—unit level) and at
micro-level (settlement and neighborhood level) .

2.1 .At macro level a vhysical and socio-economic evaluation
was performed in 7 settlements selected as typical of the
5 categories of settlements ¢f the city.
With this diagnosis the following steps were taken:
2.1.1.The identification of the structure of popular
participation in the different location.The aspirations
and experience of popular organizations.
2.1.2.The identificaticon of the critical preoblems of the
the different typologies ¢f barrios.
2.1.2.The identification of the posible development actions
to carried out.
2.1.4.The identification of the physical problems concerning
the urban lavout,tenancy,.family composition.
2.1.5.The potential cost of technical infrastructure related
to adjustments of urban lavyout and infilling programmes.
2.1.6.Conclusions at macro—level.Identification and
claszsification of barrios into
« 2. Barrios 1n process of deterioration
L. Barrios in process of development
¢. Barrios to be consolidated.
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.2.7.Form of occupation of the plot

.2.At micro level,a physical and socioc—economic evaluation

was carried out in 5 selected areas (neighbourhood level)
of typical settlements.The following aspects were studied
in respect to the up—-grading actions:

.1.Family composition,overcrowding patterns.

.2.Tenancy and socio—economic conditions of the users.
.3.Forms of occupation of land.Public and private.

.4 . Prevailing illnesses caused by sanitation shortages
and incidence of diseases by main transmission sources,
.5 .0bservations concerning topography and soil issues

.6 .0bservations concerning levels and seasonal variations
of the water table.

, the prevailing
characteristic of the dwelling ,water cycle.habits of the
users in respect to multiple use of water and handling
and separation of garbage.

.2.B.Existing sewage disposal systems ,rainwater collection

and disposal and road system.

.2.9.Conditions of the sanitary installations. water

collection.Backflowing of surface water in the
settlements.

.2.10.Locational and gqualitative aspects of sanitary

spaces.

.2.11.The existing building materials.
.2.12.Conclusions.General technical premises with respect

to the technical interventions to be carried cut in the
barrios.

Alternative solutions.
I1.1.

NN DN N

www:-

Technical Solutions.In order toc carry out the analysis

of the different technical aspects included in this study.
the typical sanitation problems occurring in the city

were projected onto the already selected settlement type.
In this way., 5 barrios were chosen which together contained
both the sanitation problem and the different sorts of
popular settlements existing in the whole city.

Each of the 5 barrios was study in depth, and according to
the characteristic of each type of settlement.,technical
splutions were drafted for the different technical aspects
that comprise this study in accordance with the technical
premises formerly concluded.

Progressive development actions were drafted for:

.a. Water supply,distribution and /or storage
b. Waste water,collection and disposal
c. Drainage
d. Garbage,collection and disposal
e. Vehicular and pedestrian roads treatment.
.f. Sanitation campaign

General guidelines were drafted for the:
a. Short term
b. Medium term
c. Long term.

Costs. The technical studies include the determination
of unit costs by each technical aspect included in each
project.

L
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Land Use. According to the different tvpes of settlement
capacity studies were carried out that include:
Potential adjustments to land use allocations.
(residential,public,road system).

Adjustments to tenancy and urban layout

Adjustments of rocading system

Projection of the given capacity to the urban scope.

Alternatives of adjustment to land use at city level.
These consist in the summation of wvariables for each
barrio and are then projected to the city level
according certain given premises.

The variables are:dwelling type,infrastructure type,
type of barrio,potential of technical infrastructure,
physical restrictions.

The premises are: present restraints on investment in
the city. the need to intervene in different way
according to the type of settlement.

Alternative 1.

Alternative 2.

Conclusions:

a.Areas to be consolidated and develorped.

.Location of empty land potential urbanized for
inmediate use.

.Location of places to be infilled in medium range term

Directors plans for the five selected barrios that
represent the totality of barrios of the city.

Director Plans for Camilc Ortega and Adolfo Reves.
Director Plan for Ciudad Sandinc,Jonathan Gonzalez and

B15.

Pilot -projects 1n the 5 barrios.

.Feasibhility and pre—-investment plans

.Definitive projects.Phasing and programming

.Implementation.

Evaluation and Prioritization of intervention

Programmes.

Selection of urban indicators.

Characterization and weighting of the urban indicators.
Testing of the system in two barrios.

Annual Action Plans.

Agreement on criteria for setting priocorities and
selection of action plans: ALMA,MINVAH, INAA,MINSA
(Municipality.Ministry of Housing, Water and Sewerage
Institute,Ministry of Health.)

Pre—investment plans for the 54 high priority barrios

of the city.
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I1.1.Characterization of the urban reality.

I1.1.1. The growth ¢f Managua and the housing question.

At present Managua has an urban population of around 750.000

84% of the inhabitants of the region in which the city is located.
The city occupies 9.418 ha.at a density of B0 inhabitants per
hectare.The preliminary Diagnoses of the Managua Urban
Development Scheme is based on an hypothesis that contemplates
the reduction of the present annual rate of population growth
from 7.2% to 6.05%,which would give the city a population of 2.1
million in the vear 2000. In that vear Manacua would have 40% of
the total population and 56.8% of the urban population of the
country (hypothesis 3).The size of the Economically Active
Population in the year 2000 has been estimated at 639.588.An EAP
of this size would require the creation of 412,000 new Jiocbs by
that vear (hypothesis 1 of the "Estudic demo—-laboral,Esquema de
Desarrollo Urbano').a rate of increase of 24,236 jobs a year.

Managua's current population is made up of 142.000 households.vet
the total housing stock is 115,000 dwellings.About 20% of this
stock cannot be  repaired because of its precarious condition.
{e.g.dwellings in seismic zones,.flood areas, 'cuarterias’etc.).
The increase in the number of households is around 6.000 per
annum, and the rate of obsolescence (end of the life-span of the
unit)is more than 1%, about 3.400 dwellings per vear. The
combined deficit therefore amounts to about 57,000 units.

Given the size of this deficit it is not surprising that the rate
of overcrowding is very high: one out of every five households in
Managua is living with relatives in the same units. Data from the
1984 MINVAH programme indicates the enormous gap between housing
deficits and existing supply:

Type of sclution No. of solutions cost per solution
{cordobas)
Finished housing 885 148,790
Building material 750 35.114
Progressive Urbanization 3000 2,194

The size of the housing deficit has an effect on land require-
ements.Since 1982 Managua has ex-perienced massive occupation of
vacant urban land.Iln addition to the structural causes of the
existing housing deficit,inherited from the pPrevious
administration.Managua has also experienced intensified migration
from those regions affected by the war.Urban demands and the
floods of 1982-1983 have alsc generated land illegal occupations.
The housing deficit can also be seen in terms of the requirements
for new urbanized land. improvements in infrastructure and
services an in building requirements in general (repairs,renewal
extensions and new construction ) .Central Managua has large areas
of land available for housing purrose since the old city centre
was totally destroyed by the 1972 earthguake.

-
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1.1.2. The socio economic context.

The effects of Managua's growth must be placed in a national
context and in terms of the socio—economic aspects of
development . The main analysis of these aspects is dealt with in
the economic section of the Characterization of the Urban
Reality,1985 . However a nhumber of preliminary remarks have to be
made .

At the moment 1t appears that the mixed economy model is
experiencing serious constraints in the existing transition
phase.These constraints limit the possibilities for improving the
incomes of the population 1n the short term.and this short term
subsistence level of living wil continue toc be found amongst the
very low 1ncome groups.

The analysis of the economic situation 1in Nicaragua has to be
based on the fact the point of departure is a popular Revolution
that has as its goal the transformation of the peliticai and
social structure of the country.

For this reason the use of traditional economic parameters is by
itself an insuficient basis for an effective socio—economic
diagnosis or analvysis o©of the possible ways of occupvying the
territory.

Nicaragua is a society that is currently subjected to structural
changes and the pressures o¢of war.a situation in which both
economic and spatial structures have not vet reached a definitive
profile. B large number of issues must be studied in order to
more completely understand the relations between the economic and
spatial structures.These include: the 1impact of war,the new
economic measures,the struggles against market speculation and
their effect on migration flux;the impact of urban reform and of
the changes in land rent etc. The reconstruction of the economy
has demanded a large investment effort which has brought
pressures to bear on the external sector and consumption levels
and patterns.In recent vears the war has affected the country's
capacity for replacement of machinery and egquipment and has
resulted in higher material cost.In 1983 damages amounted to one
third of the wvalue of exports.,and even higher levels were
recorded in 1984.

Defence expenditure which has risen in response to U.S. military
escalation,has greatly affected the investment capacity and
consumption levels of the population.The as yet unceonsclidated
structural transformations of the economy have also resulted in a
transitory loss of ecconomic efficiency.Moreover,the changes 1n
the ownership structures and the productive system have generated
a new dynamic and new problems.0One such problem is the
intensification of immigration to Managua.and the extraordinary
growth of the so called 'informal sector' of the economy.

At the moment the indications are that conditions in the external
gector will continue to deteriorate in the near future.

The availability of 1locans has been c¢onstrained because of
external political pressures.and no increases in Nicaraguan
export returns are anticipated.In the near future it is probable
that more rigurous measures will be required in order to control
the economy.
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These measures will aim at diminishing the fiscal deficit (which
today stands at 25%of GDP) and at reducing the current imbalance
in import/export payments by further restricting imports.Building
activities will therefore be affected by these constraints.In
view of the growing budgetary demands of the defence sector
(currently standing at 40% of the national budget),any attempt to
reduce the fiscal deficit would mean a diminution in current
expenses and investments which are not related to the defence of
the nation.

A reduction in imports would demand greater efforts to increase
production for the internal! market without imported inputs and
without reducing consumption.

The indications are therefore that there should be a modification
in the system of prices and the structure and level of salaries
in order to create more incentives for naticnal preoduction.

These considerations of the general situation in Nicaragua have
led to a proposed programme of public interventions in human
settlements that is based on the existing reality of a country
that is moving towards a mixed economy under conditions of
military agression.This programme will be based on a number of
premises concerning the form of occupation of land, family and
spatial typology and community organization.

1.1.3.Urban Planning.

Modern Urban Planning in Managua can be considered as starting

after the destruction of the c¢ity with the 1972 earthgquake.

Nevertheless several factors have influenced its structure and

produced delays in the delivery of concrete results.

Amongst other,the factors are:

* The different nature of political regimes of the Somoza and
Sandinista periocds.

* The economic crisis affecting Central America, and the typical
constraints of starting a process of transition to socialism.

* The dramatic economic and human effects of the war.,disturbing

prlanned growth strategies,intensification of rate of rural -

urban and intra- urban migration,the accelerated sqguatting rate

of the capital and secondary cities and the accentuation of

non-productive activities.

During the Somoza period and particularly after the earthquake of
1972 ,urban planning was based at the Vice Ministry of urban
Planning.The principal driving force in this planning process was
the conflicting interest of the three dominant economic groupings
at that time.the BAVINIC,the Bank of America and the Somoza
family.The groups monopolized 1in general all agricultural and
industrial stock,the urban land.property development.construction
material sectors and the media in particular.All three also had a
very close relationshiep with bilateral lending agencies such as
US-AID and BIDF and with the large multinational corporations
controlling the Central American Common Market.

These interests all resulted in the heavy concentration of public
and private investments in some privileged areas of the city of
Managua. .

By the time of the Sandinista triumph in 1979.Managua contained
about 25% of the countrvy's population.32.7% of the economically
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active population and about 60% of all infrastructure
investments.It also contributed 2324.1% o©of the country's Gross
National Product.The dependent capitalist development of the
country's eccnomy resulted in a highly uneven distribution of
capital and labour power expressed at naticnal level within the
severely underpopulated Atlantic Coast region and within Managua
itself. Managua's growth rate (in mid 70's) was the highest in
the country,about 6,5% per annum,and only 3.3% of this was
attributable to natural increase.In 1975 almost two thirds of its
population (61%) lived in self-built mud dwellings,over a third
{36%) had no drinking water,almost a half (46%) had no connection
to a sewerage system and almost a guarter (23%) lived in rooms
occupied by more than five persons.

In 1982,the City Council of Managua and the Ministry of Housing
and Human Settlements (MINVAH).,initiated a study on long range
Urban Development of Managua.Since 1983 the City Council.assisted
by Delft University of Technology and the Institute of
Technological Research of Sao Paulo,is involved in the
development ¢of a study that would determine the feasibility of
slum improvement based on short term direct action plans and
linked to the general premises of the Urban Development Plan of
Managua city. This study is called the " Plan for the Integrated
Upgrading of slum areas” (in spanish is summarized as PSIB).

The scarcity of resources and other difficulties constraining the
Sandinista revolution together with the wishes of advancement
towards a more even society serve to emphasize the need for
planning. :

General economic planning,as well as that of each of the economic
sectors, leads to the search for forms which will to improve the
balance of payments,expand employment,reduce costs and make the
benefits of development open to a large sector of the population,
The willigness to plan is hampered by numerous limitations
restricting the reliability of these plans in the medium and long
term.These vrestrictions apply to both the formulation and the
implementation cof plans.

At the present time there are about B00.000 inhabitants in
Managua unevenly distributed over about 9.500 urbanized,semi-
urbanized and unused hectares. The devastation wreaked on the
city by the 1972 earthquake and the subsequent diversion of
international aid into land speculation practices by the
formerly named economic groups,has created great inegqualities in
the urban structure, and a unigue situation where large empty
spaces coexist in central areas adjacent to well developed areas.
This is responsible for the low density ratio of Managua as a
whole {84.2 inhabitants per ha.}.

Over half of the city's residents live in 200 illegal sub-
divisions with wvery low densities (around 20-25% dwellings per
ha). A further guarter of the population lives in a zone of old
squatter housing constructed along the lake shore (where 17 open
sewage drains constitute a serious health hazard). The high and
middle income sectors, which constitute 2% of the city's
population,occupy around a guarter of the land within the city
limits.More than 20 “city centres" are spread all over the city
area in a non structurated basis.
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The present extremely high growth rate of the city (about 7%) and
the transformations that occcur daily also restrict the gathering
of base line data.Part of the Plan Regulador.that was realized in
March 1982.became obsolete because of the worsening of the
housing problem following the flcods in May of that same vear.The
illegal land occupation and progressive urbanization programmes
began rapidly to consume unused expropiated areas.undermining the
possibilities to plan the future growth of the city.

1.1.4.The present stage.

The Urban Development Plan {in SYSpanish known as EDUM) is the
answer to the need to plan in a way enabling adjustment to the
conditions of the country.
The EDUM for Managua was carried out in a joint wventure by the
MINVAH and the City Council. receiving advice from the Cuban
Institute for Physical Planning (JUCEPLAN) . The Scheme for
Development of Cities in Cuba is linked with a global regional
economic development plan. However,given the low level of
knowledge of +the urban and territorial reality ,the planning
method used in Managua did not need to depart from overall
regional data. The method used in Nicaragua is adequate for their
own reality,and the first phase 1is 1limited to the aspects of
physical planning,reducing the total wurban scale to smaller and
more realistic dimensions of understanding, namely the
neighborhood scale.

The city for this purpose has been divided into 116 Basic Units,

territorial units with a radius of about 600 m.

The EDUM of Managua distinguishes two stages:

a. The Urban development Scheme for the city.which formulates its
structure on the long range.specifying the intermediate phases
of development. '

b. A Director Plan.that starts from these first steps of

develaopment of the city. guides the process of investments,
establishes zoning regulations and proposes outlines for urban
and architectural projects.

The PSIB in its turn combines two distinct levels and can be
divided in four stages. The first Jevel is the urban regional
dimension of the up-grading problem.based upon studies of the
socio-econcmic reality and the strategies of development, and
coincides with the stage of diagnosis of the EDUM with respect to
similation of population and location.ecoclogical potential of
areas and the potential of services and infrastructure.The second
level is the settlement dimension.This level 1is defined on the
basis of an analysis of the physical and socio—economic reality
in the neighborhoods and coincides with the EDUM through the
analysis of the specific premises and basic urban indicators.

The gathering of base line information on Basic Units determines
the urban structure in =zones that can be consolidated.developed
or cleared up. These, and other regional urban guidelines of the
EDUM will establish the general aspects involved in improving the
infrastructure and organization of the barrios. PSIB will
elaborate the crossing and the evaluation of the urban social and
technical components and will establish short and medium term
alternatives as well as the type of works to he carried out and
the priorities of investments involved.



1.1.5. The strategy concerning the Building Sector.

An analysis of the building sector 1s obviously critical for
assesing the feasibility of projects to improve the Dbuilt
environment of Managua.The sector is indeed very important within
the national economy providing over 4.6% of total emplovyment
{naticonal) and contributing 44.2% of the gross domestic product
in 1984 (1) ,providing 37.000 working places.which corresponds to
20.6% of the national secondary sector,to which Managua
contributes 50%.5tudies in the building sector done by
FINAPRI.characterize the existing strategy within national aims.

1.1.5.1.Rate of growth of Gross National Product (GNP).

In countries like Nicaragua where the physical capacity for the
production of investment goods is so limited,.the availability of
foreign exchange restricted.and where there have been rapid
changes 1n the economic¢ situation.it is obviously very difficult
to predict the long term trend 1in the growth of GNP.Ilnvestment
capacity is strongly related to the possibility of achieving a
growth in GNP between 1982-1988 which was commensurate with the
rate of national population increase (3,3% per vear). At the end
of this period it was considered that the maturation of new
agricultural investments could increase this rate to arcund 5.0%
per vear.The wvalue of GNP in 1981 was C 23 thousand million
cordobas.

1.1.5.2. Growth strategy in the building sector.

The FINAPRI study traced the difficulties associated with opening
up the Nicaraguan economy to international commerce that were
derived from balance of pavyments problems. These difficulties
were outlined as follows:

1. the aims of achieving a redistribution of income leads to a
consideration of measures of self-reliance in relation to a range
of products.

2. The low availability of foreign loans restricts the capacity
to import advanced technology in an indiscriminative fashion.The
substitution of labour intensive by capital intensive technology
is a very delicate matter given high rates of unemployment and
the population growth.

The need to secure the efficient use of national resources in
order to increase competiveness in international
commerce,demands the further expansion of agricultural
frontiers.This in its turn creates a demand for the expansion of
physical infrastructure.These factors structure the demands made
on the building sector.Public investments will be chanelled
towards productive (particularly agro-industry) and the physical
infrastructure.Ilt is expected that these investments will expand
emplovment ,thus facilitating - the increase and redistribution of
incomes.Under this approach there will be a medium—term delay in
social investments wuntil the time when these investments have
made an impact on the dynamism of the chosen productive
sectors.The investment plan for the building sector contemplates
three periods:
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1=t Period 1982-1987.

A periocd of public investments in the productive and energy
sectors distributed according to the following pattern:
Infrastructure 69,4% . Building 16.5% (includes agro-industrial
buildings 10.0%) ,Housing 11.1%.,Urbanization 3.0%.

2nd Period 1987-1992.

A small reduction in the proportion of investments going to
energy,an increase in transport and a slow increase in social
investments especially housing.Infrastructure 42.0% Dbuildings
8.0%.housing 38.0% urbanization 12.0%

3rd Period after 1992.
A gradual increase in all sectors 1s anticipated including the
social sectors.according to the same distribution.

1.1 5.3. Investments programmes.

In 1982 public 1nvestments both in housing and urbanization
amounted to C 208.2 mill.,in 1983 ¢ 377.4 mills..and in March
1984 it was estimated that at the end of the vear figure would
amount to C 663.0 mills..Projects range from renewal and sites
and services to social housing of about 45mZ.,including a number
of wooden houses) .All regions of the country benefitted following
decentralizations aims and priority was given to border regions
with Honduras and Costa Rica (2} .

In the city of Managua the building programme was supported by a
soft loan from IDB,the Inter American Bank for Reconstruction and
Development .The lcan was for US$ 13 million .which corresponds
to 70% of the projected investment programme.This programme was
directed at the rectification of war damage, improvement of
settlements and flood control .The Programme resulted in
investment of C 57.6 thousand millions 1981.C 74.6 thousand
millions in 1982 and C 55.8 thousand millions 1in 1983 {(3).In the
period 1980-1982 these levels of investments were sufficient only
to pave 80 kms of the city's streets (around 450 km or a half of
the city's streets remain unpaved) and about 8 km of rain water
drainage channels.In addition about 36 settlements were provided
with emergency services (amongst other water.,electricity and
safety walls against erosion).

At the end of 1983 the whole building programme was subordinated
to the new National Economic Programme which was oriented towards
the need for maximun defense strategy and priority investment in
strategic sectors.This limited more investments 1n buillding
programmes and priority was given only to the satisfaction of the
most basic needs.The political military situation 1imposed the
need for high standards of rationality and efficiency in the use
of resources for planning.In Managua this meant that 22
settlements improvement projects received C 206.3 million.
(cordobas of 1983):;2.130 m2 of rainwater drainage channels were
repaired and a small scale enterprise sector was initiated for
productive and servicing activities.In 1984 the military
situation _ demanded even further constraints.At the end of the
yvyear new measures were taken against the unproductive and
speculative sector that affected about a third of Managua's
E.A.FP..These measures were directed at reducing demand and
stimulating more productive activities.They included a wage
freeze , withdrawal of subsidies on basic products and the
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establishment of control over the black market.The City Council
has stressed the need to develop the small scale enterprise
sector in coordination with the Ministry of Industry.The
princiral aim 1is to alleviate the balance of payments problem
through the substitution of imports in basic consumer goods by
local materials {e.qg.cooperatives for making shoes,clothes
etc.) . These small scale enterprises are also directed towards the
provision of basic services to the deprived population such as
local trade,popular restaurants,recreational centers.

In 1984 building activities were restricted to a budget of only
C 142.B4 mills. and only one settlement was assisted with a
financial investment of € §.2 mills.

In the city as a whole only 1.300 1lineal meters of streets were
paved.Nevertheless special pPriority was given to the rural areas
by the Department of Managua and some projects in Managua itself
with a special strategic importance were also carried out.

The 1985 Programme similarly reflects the crisis imposed on the
country by the military situation. The priorities established
are:

1. Suppeort for those works directly related to productive
activities.

2. Support for rural road construction 1in order to improve
agricultural activity and rural living-conditions.

3. Support for those programmes which have been discussed in
public with the organized community and which have political
importance.
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I.1.6.Characterization of the human settlements.
I1.1.6.1.Classification of the “bharrios'of Managua.

The first classification identified Barries according to their
physical housing conditions {both dwelling and technical
infrastructure). This study has been performed by MINVAH in 1983,
and has provided us with a preliminary image of 192 residential
areas, representing a population of 754.195 pecple housed in
10B.8B22 dwelling units. These figures have been updated in 1985;
resulting in 866.533 and 117.557 respectively. (Appendix 1).

The analyses of the physical state of the cities' residential!
areas was based upon field-observations of the following issues:

1. Housing tvypolcogy determined by the constructive elements;

2. Physical state and life—-span of the dwelling according to its
constructive elements;

3. Internal technical infrastructure and services per dwelling
unit;

4. Technical infrastructure network of the settlement.

Classification according to housing typology made use of the
following categories: ruins; precarious-deteriorating (sguatter):
precariocus—improving {or urbanizaciones progresivas'.including
all new site and services programmes); popular individual of wood
or a mixXture of wood and masonry: popular individual of masonry:
social housing projectg in wood; social housing projects in
masonry: traditional (from before the earthgquake of 1972 and
built of "Taguezal'):; s=social residential housing projects:
individual residential; luxurious residential.

According to the physical state and life—-span of the dwellinas.
the types are classified in: wvery bad; bad: moderate; good.

According to the internal infrastructure four categories were

established:

A. drinking water provided ocutside the dwelling. either
individually or collectively: plus latrine:

B. drinking water inside plus latrine:

C. drinking water provided inaide or outside the dwelling plus
internal or external sanitary provisgion;

D. idinternal provision of drinking water plus internal

{individual) sanitary.

With respect to the technical idnfrastructure networks, the level
of development is measured in terms of the number of services as
follows:

1. drinking-water and electricity (illegal}:

2. drinking—-water and electricity (legal};

3. drinkirnb-water, electricity and sanitary sewerage;

4. drinking-water, electricity. Banitary sewerage and rainwater
drainage;

5. drinking-water, electricity, sanitary sewerage, rainwater

drainage and telephone.
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In general there exists a relation between the type of housing
and the guality of the infrastructure networks.

The combination of housing types, life =zpan of the dwelling units
and the level of domestic (interior) infrastrure services results
in the types of residential areas as follows:

type of residential zone inhabitants dwelling inh/dw
% units, %
1. ruins/infrastr. C 0.7 0.8 6.2
2. precariocus—-deterior. 6.9 6.8 7.0
3. prec.—-impr./infrastr. A 5.8 7.8 5.2
4. traditional/infrastr. C g.6 7.5 8.8
5. pop.wood/very bad/inf.A 0.6 0.7 5.9
6. pop.wood/very bad/inf .C 0.5 0.4 8.2
7. pop.wood/bad/infrastr.C 2.7 3.3 5.5
8. pop.wocd/bad/infrastr.B 0.3 0.5 4.9
9. pop.wood/mod./infra. C 16.9 17.6 6.6
10. pop.wood/mod./infra. B 3.2 3.0 7.3
11. pop.wood/good/infra. D 7.2 7.3 6.9
12. pop.wood/good/infra. C 7.6 7.4 7.2
13. popr.wood/good/infra. B 7.7 6.8 7.8
14. pop.mason./good/infra.C 1.6 1.2 7.5
15. pop.mason./good/infra.B 0.3 0.4 4.8
16. pop.mason./good/infra.D 15.1 13.9 7.5
17. residential/infrastr. D 13.3 14.6 6.2
ALL TYPES: 100.0 100.0 6.9
{754 195) (108 822)

{note: data 1983).
CHART 1.

1.1.6.2. Typology of Barrios.

For the purpose of this characterization,. that 1s to say an
investigation into the feasibility of upgrading actions, a new
classification was carried cut,in which factors concerning the
hakitat conditions (dwellings and infrastructure) as well as the
conditions that influenced the origins and development of the
settlement. are introduced.

These conditions are amongst others: the location. the character
of land cccupation: either spontaneous (individual or collective)

or planned (by private or public sector),. the forms of
conscolidation, building modality (mutual or selt-help)., etc..
The combination of all these factors determines the

classification of all barrics in a number of categories.and for
effect of this study a representative barrio was selected on each
of them.
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- LOCATION OF STUDIED BARRIOS

[1.6.3.1. Spontaneocus settlements.

Those settlements that arise on invaded land in a massive or

gradual way. They present 1in general a high degree of over-~

population and a total lack of planning. These settlements are
roughly divided inte two groups:

a. Traditional spontaneous (before 1979): in this case the people
have settled individually and gradually throughon the vears.
They are generally found on the outskirts of the city.

b. New spontaneocus settlements {(after 1979): they are produced in
a massive way and are located within the urban structure.

The dwellings existing in a. correspond to the tvpe “precarious

in deterioration‘and in b. to the type “precarious 1n process of

improvement ' . These types have been established by the Housing

Study. made hy the MINVAH in 1982.

Examples of spontaneous settlements are: Barrio Carlos Revyna.

along the shore of Lake Managua.and the settlement known as B15S

along side the lake an near Jose Benito Escobar.

1.6.3.2. Progressive development. (Urbanizacicnes progresivas)
They have originated after 1979 due to relocations of population
that lived in areas which are not suitable for urban development.
They are 1n general located along the main circulation axes. The
type ¢f dwellings correspond 1in this case to the “precarious in
process of imrrovement. These sett lements have minimum
infrastructural services (tap water ,street lighting.latrine,
some unpaved rcad patterns).

Examples of these settlements are: Barrio Crenada and Jonathan
Gonzalez,

1.6.2.3. Barrios.
These are either old or new settlements where the Jow and
middle-low income sectors of the population live. Here some
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infrastructure services are available. such as water supply.
electricity and garbage collection and in some cases drainage and
sewerage disposal. They are divided into three groups:

a. 0ld barrios: before the earthguake of 1972. These are located
mainly around the central area of Managua.e.g Barrio Monsenor
Lezcano.

b. Popular planned barrios, They correspond to the type of
planned housing schemes designed with minimum dimensions
according to the concept of progressive growth. In this case
the main infrastructure networks and services such as garbage
collection are present. e.g. Villa Venezuela and Ciudad

Sandino.

c. Private initiative popular barrios. These barrios emerged
within the subdivisions made by landowners. They were illegal
because they were sold without any state control and without
the minimum infrastructure services. After the 1979 revoiution
they came under state control, waiting for legalization (re-
partos intervenides).e.g. Adolfo Reves, Camilo Ortega.

1.6.3.4. Remidential.

These are the new urbanizations produced before and after the

1972 earthgquake for the middle and upper classes. In this case

all the infrastructure networks and services are present.

They are scattered over the periphery of the city and have been

divided into three groups:

a. Social residential. Consist in general of row houses with an
average of 8 m2 per person.e.g.Barric Rafaela Herrera.

L. Residential. Include row and detached houses with an average
of 14 m2 per person.e.g. Altamira

c. Luxureous residential. All free-standing houses with an

average of 20 m2 per person. eg Las Colinas, Altos de Santo

Pomingo.

CHART 2,
BARRIO CLASSIFICATION - PSIB 1986 .
Description Inhab. %of tot. m? %of tot.
0ld spontaneous settl. 66,869 8,9 2.518,475 4,7
New spontaneous settl. n.d. 413,357 0,8
Progressive urbanizations 28.081 3,7 1.769,537 3,3
0ld barrios 77.7%0 10,3 5.997,241 11,3
Popular planned barrios 158.699 21,2 3.971,758 7,4
Popglar barrios 259.587 34,4 20.060,271 37,6
Social residential 58.646 7,7 2.331,987 4,37
Residential 89.736 11,9 11.551,973 21,6
Luxuriocus residential 3.980 0,5 4,724,192 8,9
Cuarterias & restriction 10.194 1,4
Total 754,542 100,0 104,00

This chart shows the uneven distributionr of land 10 relatioh

with the wvarious residential areas given in the city.
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1.1.7.80cio Economic Aspects of the Population.

in order to make a Diagnoses of the <c¢ity's slum areasa a
classification of typical residential areas was done and one
settlement was choosen from each of the given popular areas. In
order to have a reference to the rest of the city.a middle class
settlement was alsc choosen.Altamira.In the five barrios a survey
was carried out specifically designed for the elaboraticon of a
Diagnoses for slum improvement. Several institutions in Managua
have been recently involved in studies concerning urban
marginality and survival conditions,therefore this survey was
generally directed at the physical conditions of the settlements
and the dwellings.the aspiration of the people and the
feasibility of carrying out economic and physical interventions.
However this first survey did suffer from certain limitations:

1. It had to be carried out in a wvery short time,during the
election campaign of November 84.Elections in Nicaragua were a
new exprerience and a survey could be considered by the people as
government interferance.

2. The wuneven scope of the survey.while in Adolfo Reyes and
Camileo Ortega (both Popular Barrios of Private Initiative) 50% of
the dwellings were surveved.in Carlos Reyna (old 1illegal
settlement) was only 20%,1in Grenada {(Sites and Services)10% and
Altamira (Residential) less than 1%.

This produced severe distortions in the representation of the
reality .specially in the old settlements.the Sites&Services and
the Residential one.

In the following phase.the micro-diagnoses (at the interior of
the '"bloc'"}).a new socilo—economic survey was carried out with
complete success.

In this report it is worthwhile to refer briefly to some of fthis
information:

a. Population and Gender.

Managua contains a very yYoung population.with extended nuclear
families composed of parents.children and grandparents.There is
an average of 3.8 children per family.

The female ropulation i1s 51% of the total and it appears that
this number has increased.,with the increase in female
households.The causes for this are to found in the habits and
social behaveour of the men,males entering on military service
and labour movility

b.Origins of the Population.

50% of the population comes directly from Managua,30.7% of which
from Managua's urban are and 19,3% from the rural area around
Managua.others come from the "dormitory
cities" . Masayva.Carazo.Granada and Leon.which historically housed
commuters coming to Managua to work.The rest of the poipulation
comes from the cattle zone Boaco and Chontales.and war
zone .Matagalpa.Jinotega and Esteli.

With respect to the length of time people have lived in the
different settlements,the survey proved a starting hypothesis
which have characterized the given typologies.

Carlos Reyna.as an old illegal settlement built prior to the 1972
earthguake .These contain a high level of human mobility due to
the dilapidated housing and contaminated locations.Camilo Crtega
and Adolfe Reves as settlements resulting from illegal
developments and having initiated their own organization since
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the early '70s

c.Employment If we c¢onsider an economically active person as
being between 16 an 65 vears old,the chart shows that this
correspronds to an average of 47.2% of the total population.
However only 29% of this average are "working”.In other words
18.2% cof the E.A.P. do not have a proper job. Of the 29% in work
6l% are male and 39% are female.

The 1149 persons categorised as working correspond to 29% of the
total of the surveyed population .This is distributed as
follows,21.75% working in the tertiary sector.6.25% in the
secondary sector (3.28% buildingland 1% in the primary sector.
The tertiary sector represents 3.6% in the commerce,4,5% of woman
working as domestic help and remaining 13.69% 1in services.being
3.7B% professionals.6.76% low technicians anda 3.21% services
{drivers.cleaning etc)

In respect to the incomes. 53% of the surveved housenolds earn 90
dollars (1984) .27% earn between 90 and 180 dollars,11% between
180 and 300 dollars and 9% more than 300.This datas includes
Altamira.

d.Popular Participation.Since the revolution a number of popular
organization have arisen.the important onne being the CDS
(Sandinistas people Committelwhich has as goal the support of the
revolutionary vrrocess, AMLAE .women's organization,ANS children
organizations.CST organization of workers.MPFS5 popular milicias.
Juventud Sandinista 19 de Julio.¥Young Sandinistas etc.

The survey shows that 68% of all the surveved population are
organized within one or other group.In the two first Pilot
Barrios this proportion is even greater.

e. Aspirations.Sccio—economical aspects,literacy and type of work
analysed according to the form of occupation of the lot.the state
of the dwelling and +the aspirations concerning improvement in
living conditions.

The result is summarized as follows:

CHART 3.

ASPIRATIONS: Order of priorities

ALTAMIRA ADOLFO REYES CAMILO ORTEGA
1.additional job:27% 1.permanent work:62% 1.perm. work:54%
2.others: » 23% 2.improv. barrio:19% 2.addit.work:18%

3.permanent work:14% 3.additional job:11% 3.impro.barr:17%

GRENADA CARLOS REYNA

1.permanent work:42% 1.permanent work:68%
2.barrio improv.:35% 2.addition. work:12%
3.additional job:23% 3.barrio improv.:12%

is not Surprizing that 1n middle—-income barrios.such as
Altamira.the improvement of the settlement 13 not the highest
priority nor is permanent work because a good level of emplovment
exists.for the popular settlements the aspirations for permanent
work alwavs score highly in priorities.For a Progressive
Urbanization.in an initial stage.with scarce collective water
taps and without sewerage.,it i3 logic that the improvement of
the barrioc is also important.
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CHART 4.
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Age /Sex|ALTAMIRA |GRENADA| C.ORTEGA| A.REYES! C.REYNA] TOTAL 5%
M F M F M F M ¥ M F M F
C -2 2 4 12 9 137 94 31 24} 12 11) 194 142
3 -5 7 2 14 16 138 133 34 21| 14 16| 207 188| 38,4
6 ~-12 9 12 22 21 2689 277 75 731 149 20| 394 403
13 -17 6 4 4 4 164 182 52 &5 7 11} 233 266[12,6
18 -5H9 35 43 38 3¢ 536 578 | 153 200| 34 5Q| 796/ 911 42,9
60 -more 4 4 3 3 68 56 46 40 8 10| 129 113] 6,
Total E3 62 94 118 11312 1323 | 391 423 | 94 11819532023{100%
49% 51%
CHART 5.
YEARS LIVING IN THE BARRIC .
YEARS )
BARRIO 1-3 4= 7-9  10-12 13a ¢+. nNO answ
ALTAMIRA 4 7 6 4 - 1
GRENADA 24 1 - - - 1
CAMILO ORTEGA 17 45 & 75 186 1
ADOLFO REYES 3 1 32 68 4
CARLOS REYNA 6 2 2 8 -
TOTAL 76 65 50 113 262 8
) 4 132 11% 8% 20% 467 22
CHART 6.
NUMBER OF PERSONS WORKING
BARRIO MASCULINE FEMENINE TOTAL
Altamira 30 32 62
Grenada 38 18 56
C. QOretega 478 293 771
A. Reyes 135 79 214
C. Reyna 27 19 46
TCTAL 708 441 1.149
% 61% 39% 100%
CHART 7.
[
ORGANIZED PERSONS
' ALTAMIRA  CRENADA C.ORTECA A.REYES C.REYNA  TOTAL
INCOME SI NO SI NO SI NO SI NO SI NO SI ND
1- .00 = = 16 s | 197 25| @3 - |16 &f270 W
4.501 - 9000 & 2 2 2 B3 11 ] 36 15 3 1|12 =
9,001 - 15.000{ & 3 1 - 21 - B - 1 - 3y
15.001 & mis 7 2 2 - 7 2 3 - . T
no work - - - - & -1 10 - - - s -
TOTAL 15 7 19 7 | w8 3\ [100 15| 20 5|s502 72
% ORGANIZED ... 73T 90% 872 80% 872
PERSONS




CHART B,
DEPARTMENT

ALTAMIRA GRENADA C.ORTEGA A.REYES C.REYNA TOTAL
RU. UR, RU. UR. RU. UR, RU, DR RU, UR. RD , DR, X
MANAGUA - 5 k| ? 91 102 17 47 - 171 111 178 %0.3
HASAYA-CARAZO T
GRARADA-RIVAS - 7 4 2 %2 18 15 12 k} - 64 a9 18.0
“TEOR-CHINANDECA % (3 T O % 317 I 5 W97
BOACO-CHONTALES T 1 -1 5 - VI T I . T B e %
JINOTEGA-MATAGALPA
N.SEGOVIA-ESTELT
HADR1Z 13 2 -1 sy s 211 -] 19 10| so
ZELAYA T . e T R A T
Other Countrl - - | - -1 - 1= -] - -] = 12} 0.3
no answer - - - - 72 7 - - 79 13.8.
CHART 9.
NUMBER OF PERSONS WORKING
EDAD ALTAMIRA GRENADA C. ORTEGA ‘A. REYES C.REYNA TOTAL z
ANDS SI N0 ST NO ST NO SI No SI  NO SI WO
1- 6- 5}- 15 - 5 - s3{ - 20| - a8 - es?
2.- 6-10|- 16 - 3% 2 80 1 18| - s7to3 s1 |Jes.sz
a- 1-15)- 14 2 12 1B 354 7 86 3 13| 31 419
4- 16-20] 3 3 6 7 | 121 220] 3 1| 2z 13] 166 314
§5.- 21-25]7 8 7 7 | 143 gs! 40 39| @& i 205 150
6.~ 26 - 30 |20 5 |15 1 60| 25 14/ 15 9| 188 B9
7.- 31 -35| 8 1 12 1 73 48 10 18 3 &4f 106 72
B.- 36 .40 7 1 7 2 92 n{ 9] a e a3 |grm
9.- 41 .45 5 - - - 60 1| 19 sl 1 e 22
10.- 46-501 5 - 1 3 44 19 15 10 2 1l &7 33
M- 81-55]3 - 2 2 39 2 1 6| 3 2| s4 34
12.- 56-601| -~ 1 3 2 35 29 7 s 3 -l a8 a7
13.- 61 - 65 1 2 - 2 10 1_5 4 6 - 2 15 27
14.- 66 - 70 2 1 1 ]l 9 10 5 &4 1 1 18 17
15.« TL-7| - 1 - - ? 13 - 2| - 4 7 16 \pe
16,- 76 8 4.} 2 - - - 10 21 - 10 - 5 12 36
TOTAL 63 ‘68 56 129 776 1.B58 207 605 46 135]1.149 2.831
S S - 207 7i% | 100%
CHART 10.
INCOME ALTAMIRA  GRENADA C.ORTEGA ' A.REYES C.REYNA TOTAL %
1.~ 1 - 1.500 - - 6 31 g e 55
2.- 1.500- 3.000 - 10 118 23 6 157 53% ]
1. 9.001- 4.500 - 3 T 13- 14 6 96
4.- 6.501- 6.000 2 2 a1 75 3 T4
S.- 6.001- 7,500 1 2 27’ 13 1 &4 27
6.- 7.501- 9.000 i - 25 9 - 37
7.- 9.001- 10,500 1 1 6 4 1 13’
8.-10.501- 12,000 2 .- 10 4 - 16 L
9.-12.001- 13.500 2 - 3 " - 1z
10.-13.501- 15.000 “2 - 2 - -1 & .
11.-15.001 & mas "9 2 9 & - , 24
12.- No trabajan - - 40 10 - 50 '} o1
TOTAL 22 .26 386 26 115 574 | 1002
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f. Overcrowding.

Overcrowding.being a structural problem.it becames necessary to
analyse further the reality of sanitation related to the type of
barrio. On a micro-level the chart 5 shows the relation between
nucliear families and the number of relatives per dwelling.

1t was posgible to identify here a certain tendency that shows
the large amount of "allegados'{family relatives or friends
living in the same house due to the lack of housing) .that without
any exception are present in all the popular barrios of Mangua.
Fifteen different variables of kindred relations and frienship
were identified such as
:father.mother.children.grandparents.nephew.brother in law.son in
law.brother. etc. The concept of of extended nuclear family was
used and means that within the nuclear family jtzelf the
grandparents or parents in law and grandchildren.are included.The
case of married children living 1in the same house.are here
considetred as two potential families.The rest of Kindred relation
were classified as relatives (allegados).Later on.when analysing
this in the micro—diagnoses.these variables combined with
ages.incomes and characteristic of the dwelling.

This survey shows that the average size of an "extended nuclear
family'"is 5.92 persons (very near to the 6.0 found by the MINVAH
for planning minimum dwelling).It wvaries from 6.84 in the
gsettlements which are in a process of deterioration such as

Carlos Reyna and 4.7 in the residential Altamira used as
reference.

However in the distribution of “allegados'".some peculiar
=ituations appear that should be explained by the interrelation
of several factors.such as size of the house.socio-economical
conditions.inter—uran and inter-rural family relationships. Only
in this way one could explain the high degree of relatives (2.92)
living in Altamira.most are students and where there is a middle
economical level and the houses are large. )

In Adolfo Reves.it <could Dbe explain Dbecause the houses are
already consolidated.In the Barrioc Grenada.,on the contrary. the
very hiagh level of overcrowding existing in the dwellings
expresses conditions of extreme poverty.

In order to study the feasibility of land use modifications
(including sub-division of large plotas) and following the search
for new technological alternatives to obtain the most economical
infrastructure provision.it is further more necessary to go even
deeper into the analysis of the clusters,the lots.the units and
the family space.This was called the micro-diagnoses.

CHART 11.

AVERAGE NUMB, OF PERSONS PER "AMPLIFIED NUCLEAR FA
MILY"
AND AVERAGE NUMBER OF RELATIVES

‘Name of BRarrio Average Ne° .| Average N° Average N°®

pers./nucl, | relatives/ of relatives
fam, | fam. with rel.

Camilo Ortega 6,3 1,76 0, 45
Adelfo Reyes €, 16 3,25 0, 45
Grenada 3.9 3,594 1,5
Altemirs 4,7 2,92 1,9
Carlos Heyna €, 84 2,45 1,08
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CHART 12.

Typology Barrio %cf total N°cof sur- N°eofpers.
dwellings veys interview.
of barrio
Residential Alramira 1% 22 132
Progress. urbanizat. Grenada 10% 26 185
Spontanecus cld settl.Carlos Reyna 20Q% 25 212
Pop. unplanned barrio Adolfo Reyes 50% 115 814
_ Camilc Ortega 50% 386 2.635
Total of sample 574 3.978
CHART 13.
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Camilo 867 | 381 143.9 284 |74.54 97 {2402 |171 |93.1( 6.6 {25750 6.3 {1.76] 0.45
Adolfo . 418 ) 115 |27.5 | 79 {68.69 36 | 709 |117 |85.8|14.2 | 826 {6.16|3.25( 1.02
Grenada 415 26 | 6.26{ 15 |57.69| 11 { 146~} 39 |78.9 [21.2 | 185 (5.6 |3.541 1.5
Altamirg| 2220] 20| 0.9 7 135.0 | 13 94 | 38 |71.2 8.8 | 132 |4.7 |2.92] 1.9
Carlos 151 ] 25 116.55| 14 |56.0 | 11 | 171 } 27 |86.4 [i3.6 | 198 16.B4|2.45] 1.0¢
AVERAGE | 814.2 [113.4)19.02}179.8|58.3 |33.6]704.8]78.4 83.08]16.8 783.215.922.78 | 1.18
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1.2.Diagnoses of the technical Infrastructure.

Specific obserwvations concerning the technical infrastructure
will be made both at macro and at micro level. At macro level
the technical 1infrastructure 1s analyzed 1in gquantitative and
qualitative terms as well its costs in relation to the overall
urban fabric.

The micro level will deal with parameters that influence the
redesign of alternative systems according to the characteristics
of every settlement.

I1.2.1.Diagnoses of the different aspects of intervention.
Macro-level.

1.2.1.1.Drinking water.

The present data concerning consumption levels and the percentage
of the population that is reached by this service presents some
discrepancies according to the observations of +the IPT's
consultants.Therefore it was recommended that the data be
verified by INAA (Water and Sewerage National Institute).

Figures for 1985 are as follows:

—estimated population 836.934 inh
-estimated producticn 53 mgd
—non-registered percentage of the total

volume 36%

—actual deficit 23 mgd
—consumption per person (according to the norm) 70 gdp
—served population 91%.

These figures indicate that the demand is higher than the present
capacity of the scurces.The situation is aggravated each day.due
to a high population growth vrate,a high proportion of water
leakages.high levels of water consumption by foreign patent
sanitation devices and also the habits of the people.

INAA expects to complete the first prhase of the '"Master Plan for
improvement and extension of the water supply svstem of the city
of Managua" in 1988.,with an increase in the production of
drinking water by 35 (mgd).This should cover the deficit that has
been growing since 1980.

I1.2.1.2.Waste water collection and disposal.

The sewerage sgsystem has a total length of B57 km and consists of
concrete pipes with diameters between 8" and 30". The entire
system functions by gravity-forces and discharges the waste
water,without any treatment.,into Lake Managua. The main network
covers approximately B7% of the urbanized area and could have the
potential to serve 100% of the actual population.At present.65%
of the people are making use of the system through the existing
64.929 connections in the city of Managsua.

Map 1 id&ntifies the <c¢ritical areas.giving the capacity and
portentials of the existing network in the different zones. It
can be seen that 1in the expansion gzones (location at some
distance from the centre),there are no extensions of the sewerage
network.Solutions for this situation reguire high investment.ln
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such cases a local destination for the waste-water will be
required taking advantage,where ever possible,of favourable
conditions for evapo-—-transpiration system.

1.2.1.3.Drainage.

Superfliucus rainwater in the basin of Managua is carried by
gravity—-force, through natural ditches in the rural (sub-urban)
zones and through natural streams or covered ditches in the urban
zones. At present in Managua there are approximately 237 km of
installed drainage pipelines but 30% of the surface drainage
intakes do not function effectively.Moreover the actual condition
of about 60% of the pipelines in the central area is unknown.
This data shows that the drainage system is not effective.to
which can be added problems involving the tvpe of coverage
(adoguin) of the ditches,the absence of drainage networks in
spontaneous settlements. Progressive urbanizations or other type
of popular settlements and finally the increase of water in sub-
urbanized =zones,because erosion of upper land caused by an
inadequate use of land for agriculture. However,the macro-
drainage problems of Managua seem to be satisfactorily evaluated
by engineers of +the Municipality but the resulting solution
require high investments in order to be effective.The proposal to
construct mini—-dams near urban locations suggest the possibility
of multiple use for the reservoirs tanks,such as using the stored
waterr for industrial and irrigation purpose.ln this way.the
shortage of water could also be reduced.

With respect to micro—-drainage.the PSIB will search for
alternatives to simplify the system of water collection and to
reduce its costs.

1.2.1.4.Road network development.
The present road system of Managua 1is of radial and ringshaped

type,and totals 970 km.The main rcad system has a length of 184.6
km.The distribution of type of road-material is as follows:

Adoaguin (street blocks) 171 km 18%
Asphalt 366 km 37%
Unpaved 433 km 45%

Total 970 km 100%

Between 1979 and 1982 some B0 km of the network were paved.that
is 20% of the existing streets.(Financed by IBRF)

Of the 537 km of paved road, 450 kms are in good condition. In
1984 only a further 1.3 km of road were paved and from 1985
onwards no more road-paving has been carried out inside
Managua.This because priority was given to rural zones.

The road network of Managua provides for acceptable vehicular
circulation and about 15% of the population uses buses as a means
of transportation. The urban public transport network covers
176 .4 km which includes 95% of Managua's main roads.

1.2.2. Cost of infrastructure networks related to the urban
fabric. '

The analvsis of the present urban fabric as related to infra-

structure cost is of great importance when looking for adequate
technological alternatives for low-income settlements.Most of
these alternatives might be seen in conventional technical
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infrastructure systems which are used generally and which
represent an ultimate aspiration of people and administrations.
Other systems regarding progressive development of networks are
also studied,including which costs are related to the existing
urban fabric (i.e.the capacity and the rentability of the net).

From a macro point of view.various studies have pointed out that
the topography and the ground resistance (within certain limits).
as well as the form of the city and that of 1ts basin or sub-
basin, have very little influence on the wvariation of
infrastructure network costs.

According to MASCARO (1979).there are only two 1mportant
variables that remain which are determinants of the network cost
for every serviced unit.These wvariables are:

a. The type of existing or adopted road network.
b. The housing density.

The grid pattern inherited from the colonial period. when there
were no infrastructure networks, 1s presently (there now a being
a completely different service system and transport structure)
the most anachronistic and uneconomic one.

Managua represents a dramatic example of this pattern. having in
the central areas underutilized infrastructure networks which
were badly damaged by the 1972 earthgquake, while on the periphery
there is no sewerage network at all.

As has been proven in several studies this '"roman-spanish"” grid
pattern results in an increase of the costs of the networks of 20
to 30 %.depending on the given case.compared to those road
patterns where the frontage of the plots are always in the same
direction.For example the so-called "fish-bone'" road pattern.
where there 1is a primary road to which the secondary roads
{usually with cul-de-sac design) come in moy e oy less
perpendicularly way.Here the fronts of the plots are generally
parallel. In this case the connection to the service networks
are confined to the secondary roads and need only 40 to 50% of
the networks which brings with it savings of 30 to 40% of the
costs.

This road pattern has an additional advantage in that the main
traffic roads seldom have to be excavated because they contain
only master pipes.

The secondary roads.mainly the dwelling distributicn
roads.contain most of the pipelines.In these roads most of the
excavations for connections and damage repairs occur.

The cost of infrastructure networks per hectare vary relatively
little with the population density. The costs of the great
majority of networks are more related to their extension (amount
of meters per hectare.for example) than to their capacity {amount
of liters or cubic meters per hectare). In this way, the
urbanization of one hectare for 500 inhabitants will cost little
more than, the urbanization of the same area for only 50
inhabkitants. Most of the pipelines have,for technical
reasons,.standards minimum diameters ,thereby having sufficient
capacity for high average densities. For this reason reducing
these densities does not result in any decrease on the costs per
hectare.
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One case worth mentioning 1s the sewerage cost per hectare. The
costs per Thectare are practically the same except that in cases
of networks for low densities it is necessary to include special
works to avoid sedimentation and overcome obstructions.
Therefore these sewerage networks can be more expensive per
hectare than those serving higher densities.

The relatively constant costs per hectare make the costs per
dwelling strongly variable with the density-almost inversely
proportional teo the costs as we can see in Table I and figure 1
and 2.

The costs of the road system which includes the pavement and
drainage network carries between 93 and 60% of the total
network costs.Therefore and in order to save costs,it became more
important to study alternative pavements and road patterns such
as those that permit that part of the road only will be paved for
light and occasional traffic. One method of achieving this is
with cul-de sac patterns.

It is worthwhile mentioning that because of the average low
densities of many Latin American cities,the cost of the road
network in the total infrastructure costs is higher.In some cases
it is necessary to invest 2/3 for these networks and 1/3 for the
others.

Table 11,Table I11 and Table 1IV.

The Map 2 shows the relation of the different urban layouts in
the city of Managua.

1.2.3. The different observations for planning the technical
infrastructure.

i1.2.3.1.0bservations concerning Topography and Soil Analysis.

Managua is built on the lower part of a basin which is enclosed
by the Managua mountains.Topographical and soil issues are
important in the study of the provision of water and waste
disposal systems. Deforestation of the middle and lower parts of
the basin as a result of agricultural development has produced
severe problems of soil erosion and the silting-up of natural and
artificial drainages ditches. The diagnoses includes two
classifications of settlements one based on geomorphological and
socio—economic criteria and a second that take into account the
varijiations in siope and the level of the water table in specific
situations.The form and the lay—-out will have a direct impact on
the determination of the feasibility of adequate technologies for
domestic and settlement sewerage and for the necessary adjustment
to the natural drainage network.

1.2.3.2. Observations about the level of the water table.

The existence of a watertable at relatively high levels makes the
utilization of some non—-conventional scolutions difficult in many
parts of the city, especially in those areas lving on flat land.
Moreover .other solutions,based on local infiltrations of waste
water,including some conventional pipelines-effluent and septic-—
tanks solutions,are similar inappropriate. In other cases., on the
periphery .where the water table 1s low,it 1s crucial to bear in
mind s0il compeonents when considering solutions based on local
infiltration and systems based on the principle of progressive
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Figure 1.

Costs of the urban services pex_dwelling
january 1977) in relation with the population density
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Table 1.

Medium costs of urban networks according to density (in dollars, 1977)

Costs per unit Costs per hectare

density]]density density density | density density density density
Network 15/75. 30/15¢  60/300 120/600 15/75  30/150 60/300 ¥20/600
Pavement 1.099,60 571,30 -305,20 159,30 16.454 17,131 18.327 19.124
Drainage 388,40 207,20 106,20 54,40 5,976  6.215 6.375 6.534
Water supply 87,10 47,80 29,20 19,80 1.307  1.436 1.753 2.367
Sewage disposall 488,70 247,00 326,10 63,80 7,331 7.410 7.570 7.649
Gas supply . 217,80 121,40 66,60 39,20 3.267 3.641 3.995 4.701
Electricity 168,90 125,70 97,10 63,80 2.534  3.769 5.823 7.665
Total 2.460,50 1,320,30 730,40 400,30 36.908 39.603 43.842 48.040

1) Densities: units per hectare/inhabitants per hectare
Note: the costs include only the urban networks but exclude the unitary works.
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Costs of the urban services per hectare (in USS,
january 1977) in relation with the population density
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Table 11.

Costs per user at urban level for medium size cities (in dollars, 1977)

Costs far the Cost: for the Medium costs Total
networks connections for the
ta the houses ccmu?lementar'y
equipment

Network min.n max.z) min, max min. max. min. max
Pavement 305 t.100 - - - - 5 1.1en
Drainage 106 388 - - - - 100 38R
Water supply 29 a7 29 176 9 249 454
Sewage disposal 126 489 6 46 380 512 915
Cas supply 67 218 27 156 450 544 824
Electricity 97 169 37 170 400 534 739
Public lighting 7 28 - - 20 80 27 109
Total 737 2.;180 99 548 1.441 1.501 2.277 4,529

1) Density: 60 units per hectare

2) Pensity: 15 units per hectare

Tables I1II & I1Ia in page 42
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development for either individual or collective use.
1.2.3.3.0Cbservations on Forms of Occupation and Land Use.

Densities and land use patterns are important variables to be
considered 1in determining the feasibility of alternative
technologies.In particular they influence the determination of
optimal distance between service units,both in the case of sub-
superficial infiltration solutions which are based upon the
utilization of large surface areas for their effective
functionning.It 1is necessary to differentiate the apparent and
real occupation of land given the low housing densities in most
of the settlements types. This real occupation of land can be
determined by subtracting the as vyvet unoccupied land from the
total area.Failure to do this will conceal the real potentiality
for 1increasing densities and for infillings in specific
settiement types. Other land use issues that are relevant for
the consideration of questions such as the maintenance of septic
tanks,include the pattern of traffic networks, accessibility and
pedestrian circulation.Of important is the crossing of variables
including types of dwelling and expected life span.in many cases
exlsting housing wunits are bullt of throw-away-material of low
commercial cost which is far from being a restraint to removing
it in favour it of a more productive sanitation system.

1.2.3.4. Prevailing characteristics of the dwellings.

A detailed and systematic study of the condition of the housing
stock. including an analysis of the building materials that are
in predominant use and of the level of development of building
technology is important for the determination of a
technologically appropriate hydraulic sanitation solution at
household level. Other wvariables that have to be taken into
account include the availability and organization of space and
the possibilities for improvements and repair of buildings
components (eqg.reinforcement of walls,of floors etc.)MINVAH has
carried out a study of the existing condition of the housing
stock and has a classification combining housing tyres and level
of i1nfrastructure.An issue to which we will return further on.

1.2.3.95. Availability of drinking water.

The aforementioned studies also permit the identification of
other important variables that are significant in considering the
availability of drinking water.These include: the nature of the
source of delivery (eq.regional,local,springs and wells etc),the
existing quality of the water delivered; the way in which water
is provided to the consumer (public tanks or taps.domestic
installations etc) and the percapita patterns of water
consumption assoclated with these different types of water supply
systems.

I.2.3.6.Rq1ation rainwater and sewerage disposal system.

Variables that have been considered here are the morrhology of
the land and the physical obstacles that affect the rainwater and
sewege disposal.The relationship between the disposal of sewage
and rainwater is an important consideration particularly in those
settlements built on difficult sloping topography.In settlements
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built on flat land with high water table levels it is necessary
to analyze the specific topographical conditions in order to
identify obstacles that may interrupt the effectiviness of
septic-tanks.Given the scarcity of financial resources it is
important to seriously consider alternatives to the existing
separation of rainwater and sewage,which is extremely costly,
given moreover the progressive provision of the different
services.lIt has been noticed that as services are provided by
different institutions (water and sewage INAA, drainage and
pavement ALMA and sometimes MINVAH) there iz a lack of
cocrdination between them resulting in double works (i.e. topo-
grarhical works,socio—economical surveys etc.) One possibility of
combining sewerage and drainage is the use of tipping buckets as
surge generators that cleanse the drainage network vyet use
minimun quantities of water.Other alternatives should alsc be
seriously investigated.

1.2.3.7.50cio—-economic conditions of the users.

The study of the socio—-economic conditions of the users has to be
integrated into wider ©perspective that includes medium term
expectations of achievements of the current economy strategy,the
dynamism of popular demands as well as the termination of the war
of aggressions. The urban nature of these settlements precludes
any consideration of individual or closed systems that may be
feasible in the rural context as definitive scolutions in the long
term. This suggests keeping account of progressive improvements
in researches and the requirement of continued integrated
development.The presence of a conventional mailn system of
hydraulic sanitation that covers a great part of the city area,
but which leaves large areas without secondary systems despite
the potentiality of connections, increases popular expectations
for similar tvypes of solutions. The great variation in the
physical and economic conditions within the city suggests the
need for exploring a wider range of technical alternatives all of
which should not exclude the ability to progressively improve the
facilities to levels acceptable to the wurban population.In this
context the experience of the Pilot Flans is important as it
amongst other things will establish the capacity of local leaders
to organize community into commercial type organizations geared
towards providing this service through the combination of labour
power and commodity purchases and exchange which take account of
considerations of increases in productivity.Unlike conditions
invelved in the provision of electricity and running water, the
very nature of sewerage provision makes 1its resolution through
the collective self-help initiative of the population more
difficult.

1.2.2.8.Conditions of the sanitary installations.

It is necessary to construct a detailed inventory of the various
forms of hydraulic sanitation that already exist within the
settlements.The complete water cvycle and each stage in the cycle
(delivery,use and elimination) must he studied. In particular it
is important to consider the effects of <c¢hanges in the water
cycle on the vrole of women in Nicaraguan society and wvice
versa,and the potentjalities that emerdge for securing the
increased participation of women in the paid labour force.Given
the great wvariations between and within settlements in the
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provision of this service.,it 1is of little value to draw up a
generale profile but rather it is better to give alternative
solutions that are geared towards specific settlement conditions.

1.2.3.9.The multiple use of water by consumers.

Patterns of multiple use of water by consumers will be studied in
detail.Existing shortages in the supply of water have already
established a habit for the multiple use of water. In many cases
the water used for washing—up,laundry and personal hygiene is
obtained from different sources (and is used successively for
these purposes)from that obtained for direct consumption. This
recycling tendency introduces the need to study the hierarchy of
use and the correct location of the different sanitary components
(sink.shower.wc tank .etc.).

1.2.23.10.Locational and gqualitative aspects of sanitary spaces.

Existing studies suggest the possibility of formulating a range

of alternative locations for the different sanitary
installations.Different possibilities can be formulated in
relation to given socio—cultural preferences and changes

currently occuring in Nicaraguan society.The gualitative aspects
of which are especially concerned with social and individual
concepts of privacy.

1.2.3.11.The use of building materials and marketed components.

From the Diagnoses it was concluded that there exists a wide
range of materials and low cost market components.This range
includes the appreciable presence of conventional materials e.g.
watertaps.pipelines and sanitary equipment as well as the use of
improvised throwaway materials.

The study of materials has to be carried out within the sectorial
policies established by the Nicaraguan Government. The already
named 1982 FINAPRI study,Alternatives for the Expansion of the
Building Materials Industry in Nicaragua.outlines the possibility
of improving the mechanical and environmental quality of housing,
emphasizes those alternatives that will alleviate balance of
payments difficulties and which secure the expansion of
employment and diminution of c¢ost. However, the persistence of
the war and the worsening o¢f the already precaricus living
conditions in the human settlements make it necessary to look
first for minimum survival actions which influences the

choosing of alternative technologies at very short term and that
are totally to be found in the present availability of local
materials.

The study of FINAPRI gives a gquantitative and qualitative
inventory of the totality of productive apparatus in the building
material sector:;it proposes an alternative plan for the coming
vyears and criteria for the replacement of inadequate building
materials.

The study examines the question of building materials in relation
to the following aspects;employment,shadow prices,productivity,
the different energy cost of building materials and the
mechanical and sanitary guality of materials.

Given the serious unemployment problem it would seem correct in
the short term and perhaps also in the medium term for the
building industry to adopt labour intensive technologies.However

39



if it is considered that the central elements of the Nicaraguan
development strategy should be the expansion of agriculture and
agro—industrial activities.then the present labour-surplus would
be largely required to meet the needs of this sector.It should
also be remembered that a large proportion of the unemploved and
underemplovyed have recently migrated from the rural areas and
have not vet acquired the necessary building skills.MINVAH has
pointed out the shortages in medium skilled labour vet the
relative abundance of unskilled labour.

The pre-revolutionary period in Nicaragua was characterized by
the substitution of +traditional materials for industrialized
materials e.q.cement Dblocks 1nstead of Dbricks for walls and
floors and asbest cement instead of clay tiles for the roofs This
process occured as a result of market forces in combination with
the interlocking interest of public administration and the
private sector and the cultural penetration of foreign
consumption patterns encouraged by the prower of mass advertising.
The dquestion o©f which buillding material to use 1s further
complicated when basic local materials are already being produced
using a rural and underpaid labour force for their extraction,
assembly and primary transformation.A final but wvital aspect to
be considered 1s the magnitude of the needs which will have to be
satisfied by the building sector in order to overcome existing
shortages and satisfy future aspirations.

As was said already, in Nicaragua the shortage of houses will
increase by 40.000 per year (20.000 natural growth and 15.000
from obsolescence) .At the same time there is a shortage of 50.000
dwellings, 146 .000 are in a bad estate and 181.000 are dwellings
of only one room. These data reveal a total national population
of 3.227.000 inhabitants.539,000 families and 510.000 houses.
{Characterization page 84.,chart 6 ).

This magnitude indicates the need to utilize manufactured
building materials in the first phase (perhaps for the next 15
vears) and the use of assembly-based building systems in the next
phase.This seems to be the only known way of significantly
reducing costs through productivity gains and efficient use of
resources. This analysis presents a series of technological
building systems that ranges from conventional rationalized
masonry,wooden pre—-fab systems and concrete pre—-fab systems and
discount the feasibility of expanding the artisanl building
materials sector to meet these anticipated demands.

In summary the goals of the building materials strategy adopted
in Nicaragua are as follows:

1. to attempt to eliminate imported building maferials

2. to diminuish the use of the locally prcduced building

materials which are heavily based on imported inputs.

3. to expand employment through housing and building investments
within an acceptable range of productivity

4, to lower the real cost of building performance

5. to improve the mechanical and sanitation gualities of the

constructions.
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.2.4. Comparative analysis of homogenous areas.

comparison of use land and eficiency of
nfrastructure is carried out in the settlements
ypological representative.

technical
choosen as

The following chart summarize the results.

CHART 18.

COMPARISON OF THE EFFICIENCY OF LAND-USE AND OF TRCHNIC

1IN THE BARRIOS OF HOMOGENEOUS TYPOLOGY IN THE PISSA

Al INFRASTRUCTURE

o il I T ol o
Useful irea e _ L ‘28 :1."‘;' , 55 5.92 L2 |
Babit. unit Unided 2.532 418 867 a5 | 2.220 151 | 3.5
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Tetal oiroul net wi. - | 29.280 | a.ses | z.ues | sns 10,680 1.580 | 30.840
Ciroulation net 2. . .97.684 . 28,080 89. 440 40,186 | 85,250 15.?00 169.620

pedestrian network| nl./hs 230.56 | 217.59 | 139,19 {' 99.67 L - 660

pedeostrian network nl / ha | 13953.4 T1.479 | 1.600 197.36 |, - LT 3.630

Vehisular metwork| mi./ ha 71.35 | 110,92 81,39 177.6 |, 194.18 | "206.99 | 30.23

Vehioular metwork| a/ha 713.5 | 1100.2| 1000 | 232 | 1.350 | 2969.5 |166.265
Pedestrian area| % 19.84- 25 16 ni32 | o , © 2%
Vehicular area] X 7.13 11 10 797 | s’ 2| 13

Fot.drinking w, aresa| ml. 19.025 | "3.776°] © 7iees | v fui.e85 ['] 1.393 | 30.840
vet/ba ol./he 259.90 | 349.62 | 267.32 - 208.81 261,84, | 275.3
net/habit unit | ml. 7.8 9.03 8.63 - 5.7 9,22 9.9

Tot.severage network| al. 16.650 | 3.584] - . 10.930 as0 | 29.950
net/ha ml./ha 227,45 | 228.5 . - 198.72 u6.99 | 267.4
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From this chart

1. None
land use in

is conluded that:

relation

norms.,

2. Contrary to what could be deduced from the city
all the popular barrios contain large lots.

3. All

of the studied barrios represent optimal efficiency in
to MINVAH's

density,not

adjiustments to land use of the city must be based on an

in—-depth study of the unused empty areas between settlements
and in the re-study of the spaces actually defined as green
areas and communal spaces that seems to be badly hierarchiged.
Specially is the definition of land use in

risk zones.
4. It

5. That fundamental differences exist in

was also

seismical

(red)

concluded that MINVAH's minimum standards norms

are adequate to the sort of dwelling and the growth tendencies
found in the different cases.

settlements previously

formal planning

urban layout
planned instituticonaly and those less
{illegal) . These differences

between

score negatively

in the cost of the secondary networks.

6. Mainly recently planned settlements.such as the progressive
urbanizations (eq.Grenada )must drastically adiust their
layout . As goal to make the suprply of technical
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infrastructure and land use more economic.

7. Many Darrios lack secondary networks and it is necessary to
study the feasibility of supply with alternative system.

8. In many popular settlements the existing generous plot sizes
allow for an increase in the density and for consolidation
without regqguiring major financial investments.This can be
achieved by subdivisions of lots.,infilling of empty lots and
rehabilitation of dilapidated areas.

Experience has shown that together with improvement in
househeold incomes.a process of housing enlargment begins, that
in many cases ends in the building of a second house for rent
or for close relatives (eq.Villa Venezuela)

However in other settlements.specially those whose origin is
the illegal occupation of land,land adjustments would be
needed before starting a settlement consclidation.

8. A grave problem that could affect the up—-grading in the
popular barrio 1s the excessively spacious street and the lack
of a hierarchy of networks in the planned barrios.

10.The popular barrios contains net densities of 193 to 253
inh/ha.with lots size of 163 to 246 m2 and a % of residential

area that wvaries from 54.2% to 70%. resulting between 20 and
25 dw/ha.

from page 36

Tahle RIT.

Share of the network costs in the total costs of each supply system (as percentage)

Share of each network in the Share of the network costs in
total network costs the costs of the complete
supply system
tow density high density low density high density
Network areas areas areas areas
Pavement 41,38% 44,35% 10mnt 100%
frrainage 14,38% 15,65% 100% 100%
Water supply 3,93% 3,50% 124 19%
Sewage disposal 17,10% 19,73% 25% 53%
i Gas supply 9,09% 8,79 12% 26%
. Electricity 13,163 6,811 183 234
Public Lighting 0,96% 1,17% 26% 27%

Table lila.

Average share of the different elements in the total costs of urban systems
{as percentage)

Networks Connections to | Complementary Total
Network the houses equipment
Pavement 100,0% -, -- 100,0%
Drainape 100,04 -, -, 100,04
Water supply 15,5% 25,5% 59,0% 100,0%
Sewage disposal 39,0% 3,0% SE,0% 100,0%
GCas supply 10,0% 12,08 60,0% 100,0%
Flectricity 20,5% 15,0% 64,5% 100,0%
Public lighting 26,5% -, 73,5% 100,0%
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I1.1. Technical aliternatives.

In order to carry out the analysis of the different technical
aspects included in this study,the typical =sanitation problems
occurring in the city were 1identified. This identification was
carried out both by the ALMA and the Ministry of Housing.

The sanitation problems were projected to the already selected
settliement types.In this way, 5 barrios were finally chosen which
are representative of both the sanitation problems and the
different types of popular settlements existing in the whole
city.

This identification results alsc in the selection of the 5
barrics where Pilot Plans are to be carried out,

The development of technical alternatives includes the following
aspects:

Water supply

Sewaue and waste water disposal
Rainwater drainage

Garhage collection and disposal
Road svstem.

bW

The chosen barrios are the following:

Spontanecus urbanization: B-15 instead of Carlos Revna.

Sites & Services (progressive urbanization) :Jonathan Gonzales
instead of Grenada.

Planned popular Barrio: Ciudad Sandino instead of Villa
Venezuela,

Popular Barrios of private initiative: The initially chosen
two barrios remain:Camilo Ortega and Adolfo Reves,

In the last chapter. concerning the Pilot Plans. the prolecticn
of this typologies are seen in relation to the number of needed
interventions in the city as a whole.

I1.1.1. Criteria for the search for technical alternatives are
the following: :

II.1.1.a. General criteria:

- To loock for adequate technologies which can solve the problems
of the secondary network system in the popular zones.

- To control the use of water in the system of disposal of waste
water.

— To search for methods of increasing densities in the cases of
popular urbanization in process of development and to make
ordening in the lavout of Dbarrios with consclidated dwelling
units more efficient.

IT.1.1.b. Specific criteria.

~Road system. Hierarchization of roads.Leaving at least one
vehicular street in each barric.In the case of very spacious
streets patterns.to use those spaces for adjustments in communal
spaces. (recreational, treeplanting) .The vpedestrian street can
accomodate simple solution =such as combining drainages devices
with harder scil foot-paths.Systems for the mantaintion of
unpaved streets shall also requires study.

- Water.Waste Water and Drainage.
Integrated system of water will be studied.Preferably using

system with a very low level of water consumption. Climatic
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conditions which seem to favour infiltration and
evapotranspiration system are also considered. Preference will be
given fo studies of local system 1in situation without a primary
system In order to avoid continuing the pollution of the Lake
Managua.Bearing in mind that in the long term when the problems
of the primary sanitation system have been solved these zones
can ultimately be connected.

New metheods of channeling must be sought in order to be adapted
to each 1local reality without continuing to use standards norms
.that answer to foreian conditicons.other densities and other
urban lavouts and which not considered organised communitary
labour in the excecution of building works.

Laying channels through the pedestrian streets and/or backyards
of plots is sometimes more siutable because it does not require
design for the bearing capacity required for vehicular
circulation and therefore can use less critical material (smaller
diameter) and ke shallower.

-Garbage Collection.

Given the scarcity of overseas funds ,the magnitude of extensions
to the city and the low density it 1is necessary to search for
systems with the lowest energy costs. It is necessary to look for
solutions that avoid total reliance on petroleum.

In the short term 1t is necessary to find integrated solutions
for local disposal of garbage in the form of bio-digestors or
similar.

11.1.2.TIPICAL SOLUTIONS

Through careful examination of the five settlements which
represent the worst environmental conditions, it 1is possible to
draw a common profile of the typical urban infrastructure
problems in the barrios of Managua:

—In general , the lack of public water supplies threatens the
population with contamination risks. Such risks are worsened
because of the rudimentary nature of private water installations
{which usually consist of a number of flexible hoses connected to
one soutrce)., and because of the absence of the hygienic sewage
disrosal {in most of the examined cases).conbined with iocal
floods. Further. rainwater accumulates in the lower parts of the
settlements, raises the water table and then where there is an
interruption to the water supply. water contaminated by contact
with pit—-latrines is drawn back into the system through the flow-
off points of the connections {(figure 1}.

—-The problems related to rainwater drainage.,are denerally
worsened by the dumping of garbage. which in many cases. causes
total or partial obstruction of the drainage ditches. All the
five settlements present leocal rainwater drainage vproblems.
sometimes accompanied by erosion of the collector due to their
insufficient caracity.

—Concerning sewage digposal, it was verified that in the
settlements without public sewerage {four of the five
analized) .rudimentary pit—-latrines are being used. Generally
these have a short 1ife and are unhygienic. Many inhabitants
refered to the necessity of constructing new pit-latrines because
the existing ones are full. Alsc. their location and type of
construction increase the risks of pollution of any nearby public
network or the private installations.
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—{Non-sanitary) waste water is generally collected at the ocut-
flow of the multi-purpose washing units (frecuently near the
public road) .and later either disposed of or used for cleaning
floors. In those cases where overflows occur. or when thes waters
are thrown directly onto the streets. accumulation of fatty and
organic matter takes place.

-The generalized habit of raising pigs wivhout the minimum
hygienic care and allowing them to run loose through the lots,
makes Lthe sanitary conditions even worse.

The following proposed solutions aim to solve these probiems.This
can be achieved through integrated technological alternatives for
improving: water supply. sewage and waste water disposal,
rainwater drainage. road systems and garbage disposal.

11.1.2.1. Improvement of water supply conditions:
11.1.2.1.1. Rudimentary storage

-Application field: All domestic installations.

-Specific aims: Control of cross contamination caused by
syphoning at hose ends. Improvement of storage conditions.
—Proposed actions:

. To encourage the population to stop the habit of submeraging the
ends of hoses in water ting, pools or any other place where water
{clean or used) is being stored. The preferred method is to fix
hooks above the overflow levels of tanks, etc. where the hoses
end.

.To lower the ogoverflow levels of rudimentary receptacles by
making holes approx. 15 cm. helow the rim.

.To cover the fanks. or metal receptacles preferably with wooden
ranels.

.To draw the water through the flexible hose by a sirphon system
thus avolding the need to ilmmerse receptacles in the storage
tanks. _

.To alert the porulation Lo the necessity of periodical cleaning
tzee illustration $-01).

I1T.1.2.1.2.5tcorage of water with a direct exit

—Applicetion field: All domestic hvdraulic installaticns. mainly
those having a multiple washing unit ( dishes and laundary ). as
iz found in most of the observed dwellings.

—Specific aims: Control of cross contamination. Improvement of
storage conditions and certainty of a stored supply for water
consumption in times of public supply cuts.

-Proposed actions:

. The development and 1nstallation of reinforced concrete tanks
which are provided of a device to carry water to the storage
tanks of the multi-washing units.

.To level the tanks by adiusting their supportis.

.To eliminate rudimentary metal storage receptacles.

.To recomend that water used for consumption be taken directly
from the tank without intermediate storage.

— Complementary development: the installation of fleoating ball

taps (automatic closing system) to control water entering the
tanks {(se schematic drawing 5-02).

46

",

L)

L)



i»

I1.1.2.1.3. Frogress towards complete domestic plumbing
installations

-Sanitary equipment: w.c¢. with holding tank for discharges-—
kitchen sink -handbasin -laundary sink.

—-Application field:Dwellings which are connected to the public
network or with water—-based on site sewage systems (septic pit
with final disposal).

—Concrete actions:

The strict obserwvaticon of the sanitary sewage conditions.

The prevertion of blackflow through the eguipment by careful
observance hydric connections 1in the discharge tanks and of
levels of overflows.

11.1.2.2. Improvement of sewage disposal conditions.
11.1.2.2.1. {Non- sanitary)waste water disposal.

For the disposal of waste water, the system in drawing S5-03 is
recommended, it is based on separating out any fatty matter in a
simplified box and then storage,with an overflow device leading
to the rainwater system. The fatty matter box must be constructed
with cement—-sand-concrete using the same method of manufacture as
for the other components (ie.tanks.etc) .Their exteriors
dimensicons are similar to those of the sewage instection cases
normally used by the INAA, except that they are deeper. The boxes
must be covered to avoid smells from the organic matters. It
would be necessary to instruct the population on how to mantain
them: this requires the periodical removal of fatty matters
floating on the top and of sediment at the bottom since this
can cause obstruction in the passage between the chambers

I1.1.2.2.2.Disposal of sewage in ventilated double latrines.
Ventilated double latrines are proposed as satisfactory solutions
for the disposal of human faeses. The chambers must be used
alternately for periods for approximately ten month to a vear.
The full chamber is covered hermetically and the sanitary seat is
relocated over the empty chamber .After a vear the cilosed chamber
1 emptied and used again.while the other 1is Thermetically
closed.Dealing with +this material (mud) after a vyear is
relatively inoffensive,because almost all the pathogenes have
been neutralized in this periocd (with the exception of some
"ASCARIS LUMBRICOIDES" eggs that may have survived).

The removed mud can then disposed be of together with residual
solids in compost units,or in sanitary landfills. It is even
possible to use its as low-quality manure for crops which are not
to be eaten raw.

Drawing 5-04 shows chambers designed to be used by ten persons
during 1 vear ( accumulation rate of 0.06m3 per person + 30% free
space) ,for each chamber.

The internal and external slabs an the sanitary seats are
proposed to be constructed in reinforced concrete, while the
partial cdating of the holes and the structural base must be

constructed of concrete blocks., ceramic tiles or ‘'cartera'
stone.The wooden structure is designed with posts and planks of
dimentions normally find in Nicaraguan market ,using a

construction technology similar to the one used 1in the "mini-
skirt"(mini-falda) producticon which is in common used throughout
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the country (see prhotos 37 and 38).

In the following table the minimum distances to be mantained
between pit latrines and other installation elements are shown.
Table 1. Minimum distances Dbetween ventilated pit latrines and
other elements.

Description water 1ot water other
connection boundery table . pit-latrine
Dry zones 8 1.80 15 3.60
Flooding Zones 15 1.80 30 3.60

11.1.2.2.3.Lcuble wventilated pit-latrine for combined compost
with solid residual,

A preliminary composting alternative for human faeces combined
with solid residual is proposed in S5-05.

The chambers are designed to receive the solid residual and body
wastes of maximum 5 persons based on feaces accumulation of 0.06
m3/yvear and solid residual accumulation of 0.216 md/yvear/person
The figure for solid residual /person was obtained by taking the
daily weight (o.6kg),dividing it by two because of the possible
presence of inorganic matters packeging material and other
component to be separated and calculating a density of 0.5 t/m3
for organic garbhage .These indications are obviously tentative
because they lack field work confirmaticn.

This alternative can be recommended -with reservations— only in
the case of Ciudad Sandino.since the compost could be used as
manure in the neighbouring agricultural areas.Even so the
excavation works and the materials necessary for the construction
of chambers. plus the maintanance difficulties make this solution
appear not to be economically competitive with the eventual
communal compeost units.

11.1.2.2.4.Evolution towards (water based on—-site) humid sewerage
system. :

The progressive dvelopment towards the use of these systems
(ie.septic pit-latrine with final disposal),could take place in
locations were the basic conditions from the sanitary and the
operational point of view are found and can be met.

From the sanitary point of view, the verification of water table
regime and rate of percolation is reguired .It is important that
the eventual infiltration of efluents does not endanger the
underoground water sources (the main risk of this being in Ciudad
Sandino and B.15).

From the operational point view it is necessary that the minimum
maintenance resources are available,such as pit-cleaning trucks
and systematically monitoring of collective infiltration/evapo-—
transpiration units is carried out.

0Of the four Barrios not having conventional collector networks,
which were studied (Ciudad Sandino,Camilo Ortega, Jonathan
Gonzalez and B.15) ,not one present inmmediat conditions for the
installation of a septic pit-latrine system. The domestic water
installations here are so rudimentary that such a system would be
largely sub-utilised and therefore would not justify the costs of
installation.Even though the septic pit-latrine systems with
evapo—-transpiration of final effluents appears to be highly
suitable for the environmental and climatic condition of Managua
{see figures S5-06),such a solution does not look suitable for
vealization in the short term.It would only be possible a
decision is taken to subtantially altere the existing equipment
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and domestic water installation patterns.
I1.1.2.3. General Sanitary Improvement Measures.

LLocal action concerning the collection and disposal of water
services will only be effective when accompanied of general
sanitary improvement measures

[1.1.2.3.1. Ceoenfinement of the pigs.

One of the most evident hygiene problems are the pigs which
wander the streets and lots. Thelr droppings are dgenerally seen
on the streets and it mixes with the muds in the flood =zones and
with the garbages which is scattered by the same animals.

The public health problems caused by this situation are
notorious.Ilt i1s thus recommended that the responsibles bodies
(MINSA and MINVAH) educates the population and provide the means
to confine the pigs.

11.1.2.3.2. S0lid garhage disposal.
The sanitation of barrios depends on proviticon for garbage

disposal. Garbage disposal in the ditches {mainly in Barrio
Camilo Urtega) and garbage channels ,makes 1t difficult for the
rainwaters to drain and causes proliferation of insects

(vectors) .Systematically urban garbage collection and disposal
would preferably be tackled by the Municipality for the city as a
whele. This is because it is a generalised problem not suitable
for solutions at settlement level. However a solution likely to
e reccomended is the use of local compost units or of small
sanitary land £fills. Nevertheless.such scolution requires a local
collection organization . which would usually be based on manual
transportation of by animal traction. This 1s because one of the
bottlie necks in the conventional garbage colliection system is the
lack of approppiate vehicules and their 1s no prospect of new
acquisitions in the short ¢f medium term. The formulation of more
detailed technological alternatives for the above mentioned
systems depends on an in depth study of urban garbage 1in Managua
and of the availahility of the Municipality's resources. The
individual compost alternative 1ike the ones suggested 1n
combination with the double ventilated pit-latrines have limited
applicability and serious opperational problems.Ones the compost
has been removed. it must be transported and again there is the
ha=zic problem of its collection.These alternatives are thus not
proposed as possible solutions on a macro-scale.
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I1 2. ALTERNATIVES OF URBAN CONSOLIDATION.

I11.2. Crossing of variables.

The last phase of the FPlan 1is to present a synthesis of above
mentioned variables.Assumptions have been made concerning the
following aspects

l.Concerning the classification of the dwelling types and

technical infrastructure.

2.Concerning minimun residential densities (dw/ha)l that would be
acceptable for each sort of dwelling and residential area.

3.About housing land-use of the different zones of the city.

1. An inventory of all settlements of the city has been inventory
according to the following criteria

Type of dwelling and symbol dwelling state
infrastructure

Cuarteria C

Spontaneous Settlement A BAD
Dilapidated deteriorating VA

Ruins vC

Dilapidated improving VB

Progressive Urbanization (S5&5) ¢) REGULAR
Fopular wood individual VD

Popular wood in serie VF

Porular cement bloc individual VE

Popular bloc in serie VG

Traditional vJ GOGCD
Residential in serie VK

Residential Individual VL

Residential Luxurious VM

2. All settlements are classified in the following categories:

a. Barrios to be CONSOLIDATE
b. Barrios to be further DEVELOPE
c. Barrios to be RE-STUDIED and / or to be democlished.

The barrios to be consolidated are those that do not need greater
land—-use amendments.

The barrica to be developed are those that need first land-use
amendments, increase the density,overcome the shortage of public
service area and some corrections on the urban lavout.

The barrioa to be re-studied are those that present serious
restrictions in respect to land-use.therefore cannct be developed
under rational costs requirements.

This classification approcach only te physical conditions,
therefore does not regard any prioritization of interventions and
building works.The evaluation for the formulation of Action Plans
lately would include these physical parameters together with the
one related to the urban system.the socio—economlic conditions and
the technical feasibility.
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The first groupr includes both residential areas of high and
middle incomes as popular areas that present relatively good
urban layout.This can include settlements with an illegal origin
and vears of progressive development that present good infra-—
structure pattern as well as newly built progressive urbani-
zations (planned S&5).However a high or middle income settliement
can net necessarily be regarded as a barrio to be consolidated.
There exist a large number of high income residential areas with
a very low level of 1land occupation ,presenting a complete
infrastructure network which needs to be further developed.

Also exist high income areas with a very lew ratio of dwellings
per hectare an incomplete infrastructure network.

Most of the residential areas built by building entrepreneurs for
middle income sectors meet the criteria of barrios to be consoli-
dated.

Concerning the infrastructure network, most barrios are supplied
with primary networks of water and sewerage.0ld planned barrios
also present the complte secondary system. In the case of the
perirheral high income settlements the urbanizations has taken
place generally with on site disposal of waste water.

It is necessary to note that for the purpcse of this classifica-

tion the existence and quality of the infrastructure service is
not a condition for the <classification,nor is the sort of
reopular organization of the given settlement.cr the level of
overcrowding existing in the housing-unit,

Most of the popular settlements which have had certain degree of
control of the land use are classified here as barrios to be
developed. Generally these are barrios that need some corrections
on plot bounderies adjustments, limits,re—design 0of streets
patterns—that are in the majority wvery spacious—and present, a
very small amount of communal and recreational space and very
few dwelling per hectare.On the other hand a large amount of high
income settlement, generally located in peripheral locations,
are barrios where the densities must be increased.some roads
patterns re—-studied and some location for further residential
development reserved.Most of these type of settlements are well
served with primary networks and are potentially able to be
connected to sewerage and water supply.

All the barrios classified to be re-studied present their
dwelling units in a state of deterioration and/or are dwellings
in a regular state located on non residential areas.Most of
these are very old illegal developments, that present a high
degree of overcrowding. and a high rate of dwelling per hectare-
regarding its dilapidated dwelling typolegy.They have shortages
of recreational and public service areas.Most of these
residential areas, because of being located 1in central areas.
are well served by primary and secondary networks.

I1I1.2.Partial conclusions.
Concerning the above mentioned variables the settlements

considered as typological representatives of all residential
areas of the city has been classified as following.
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Altamira. Social residential type with more than 25 dwellings per
hectare is classified as a Barrio to be consolidated. However
Altamira del Este 1s considered as a barrio to be developed
because presently 1ts contains scarcely netto 19 dw/ha, in spite
of having luxurious dwelling units.

Villa Venezuela, a planned popular barrio, is a barrio to be
consolidated.It presents houses in a continuocusly improving
process and a good urban layout.

Jose Benito Escobar is also a popular planned barrio,which is
already consolidated and has 35.08 dw/ha.

Nevertheless the B.15 located alongside the former is an illegal
occupation on a floody and =seismical location and therefore a
barrioc in re-study.

One third of Adolfc Reves and a half of Ciudad Sandino can be
inmediately consolidated.The first, a popular settlement
originated by an illegal development, with water and sewerage
the second a planned site and services of about 15 vears old.

but a limited water supply.The rest are still zZones which regquire
further improvments of land-use.Half of the area of Ciudad
Sandine c¢ontains 18 dw/ha, large street patterns, lack of
community services, lack of technical infrastructure. in spite of
having dwelling units 1in a very advanced level of consolidation.
Camilo Ortega iz also an area in development, is a well
structured popular settlement originating from an illegal site
and service development of about 20 vears old.lt contains 23.72
dw/ha, with small and deep lots,no sewerage and without potential
for connection to. the main network.

Monsencor Lescano a residential area of the traditional type.is
considered here as an area to be developed.This is because of
being part of the o©ld wurban center (S5panish-gridjbuilt in an
initial stage of the partition ¢of the original bloc.Ilt contains
old houses in regular and bad states and areas needing
corrections to their land wuse patterns and urban layout. On the
other hand is a sector with good supply of - technical
infrastructure but inefficiently used.

Grenada is a progressive urbanization with a very initial level
of development of their housing units and a incipient process of
development is ongoing.Has water supply of the communitarian
type. The rest of the technical infrastructure is inexistant but
presents good potential to be connected to the primary network.
Nevertheless 1t has 23.72 dw/ha 1in a wvery bad urban layout.
Grenada is classified as a barrio to be developed. Next to the
progressive urbanization sector 1s an illegal occupation,also
named also Grenada., this part is to be re-studied and present 50
dw/ha. .

Jonathan Gonzalez, an old iliegal occupation, re—-designed
recently by Minvah and transformed to a progressive urbanization
iz considered to be a settlement to be developed.This is because
the initial stage of development of the housing wunits,and the
existence of sectors yet to be re-designed.IlIt is also a barrio
with various restrictions concerning ground level with respect to
the main surrounding roads.Present communal taps can be connected
to the main sewerage system at reasonable cost.

Carlos Reyna an old illegal occupation at the border of the lake.
1t presents all the features of a barrio to be re-studied.

In spite of not having a high number of dw/ha ,it presents high
household overcrowding.an unplanned urban layout, housing units
in a process of detericoration and a great turnover of occupants.
Potentially is an area easily connected to the nearby sewerage
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network.but presents restrictions due to superficial water table
and flood potential.

I1.3. Land use alternatives in residential areas.

Having in mind MINVAH's minimum norms for social housing (chart
3) and for Progressive Urbanization {chart 4} .two alternative has
been studied in order to start evaluating the possibility of
adjustment and the future capacity of actual residential areas.
In general terms these two alternative are described as follows:

I1.3.1. ALTERNATIVE 1.

The first alternative that has been studied is the one that has
classified as barrios to be conscolidated all those locations
that present dwellings, both in good and as regular states, with
25 and more dwellings pey hectare.

Barrios to bhe developed and the densities inctreased. are all
those with good and regular housing wunits with less than 25
dwellings per hectare.

Barrios to be re-studied are all Barrios that present very bad
housing conditions .a process of deterioration and are located in
non-permissible locations. i.e. along the polluted lake-coast, In
seismical zones (red risks). in the central area reserved for
future development .etc.

I1.3.2. ALTERNATIVE 2.

The second alternative presents a more radical option concerning
correct:ons of land-~use and is closer to existing housing norms
for the new social-housing development (Minvah 19B83) .,

This second alternative considers 30 dw/ha a minimum in
residential zones.

A 47 .43% of Managua's barrios can be classified as barrios to be
consolidated,.from thezme 17.83% are Residential type and 29.6% are
popular.

A 35,88% are barrilos that can be classified as barrios 1in an
ongoing develcping process. Which are classified as 14,24%
residential and 24.64% popular. Remaining 13.69% are barrios to
be re-studied and which can generally be considered as
settlements with people to be relcocated.

The following charts present the present land—-use of the urban
structure of the city and the resulting capacity if
aforementioned alternative are chosen.

DWELLINGS AND POPULATION DISTRIBUTION ACCORDING TO DENSITIES CHART 19,

Density N°dwellings population | 7 of total n® settlements
i Dwellings
40 ¥ mas 38.371 273.010 32.63 66
30 v 40 24,381 190.752 20.73 ] 69
20 v 30 33.118 245.457 28.17 79
0 v 20 17.726 138.22]) 15.10 129
cuarter. 3.961 20.251 3.37 51
TOTALES 117.557 867.691 100.00 393
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DENSITIES RANGES

Code N°settl. Zdwell. N°dwellings population ha densities
1 51 3.37 3961 20251 _ cuarterias
2 18 11.61 13652 91494 180.8 +60viv/h
3 19 8.29 9746 61433 190.9 | S50-60viv/h
4 29 12.737 14973 120083 342.7 [40-50viv/h
5 29 8.64 10164 B2888 273.1 | 35-40viv/h
6 40 12.09 14217 107864 441.9 | 30-35viv/h
7 46 18.92 22241 156360 820.£5 25-30viv/h
B 32 9.25 10877 89097 480.2 | 20-25viv/h
9 30 7.55 8B46 72968 487.3 |1 15-20viv/h

10 9a 7.55 8880 65253 1608.?5 0-15viv/h
393 100.00 117557 867691 4826.1

DISTRIBUTION OF DWELLING TYPES ACCORDING TO DENSITIES

density Dwelling good Dwelling regular Dwelling Total Dwellings
range __ state.masonry state.wood. bad state
40 v mas 2107 B8zl 2724 13652
2-3-4. 3470 5681 595 9746
6075 7049 1852 14973
11652 21548 5171 38371
30-40viv/h 6523 6292 1002 10164
3-6 2376 6972 816 10164
9299 13264 1818 24381
20-30viv/h 4184 16276 1781 22241
7-8 4045 5882 950 10877
g220 22158 2731 33118
0-20viv. h 4483 3664 699 BB46
9-10 4028 3141 1711 BRBO
8511 6805 2410 17726
1 + 3961
TOTALY 37691 53775 16091 117557
AREA DISTRIBUTION IN RELATION TO THE TYPE OF DWELLING AND DW/HA.
code n°sett Total ha. Dwel.good dwel.regular dwel.bad
' state state state
N°settl ha N°settl. ha 'n°setf ha
] 51 0
2 18 180.8 2 32.2 8 114.4 | 8 34,2
3 19 190.9 5 64.2 10 115.6 | & 11.1
4 29 342.7 5 64.2 10 115.6‘ 4 11.1
5 29 273.1 6 62.6 17 189.5 ([ 6 21.0
& 40 L4l.9 12 254.6 18 196.2 |10 31.1
7 40 820.45 10 153.35 24 604.2 12 62.9
8 3z 480.2 9 177.3 14 260.3 [ 9 42.6
9 ¢ 487.3 14 253.% 9 197.1) 7 37.0
10 99 1608.75 53 1140. 4 22 303.0 i24 i65.35
TOTAL 393 £826.1 121 2236.15 {138 2144,0 |83 445,95
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I1.4.1.Applicability of ALTERNATIVE 1.

In this alternative it is assumed that is feasible to increase
the density of those areas which are actually occupied by
dwellings of ‘residential” type and present wvery low density,
(average 16.9 dw/ha). We are concerned here with 1.570.9 ha. We
assume here that densities can be increased in these areas in the
short and long term.by means of "infillings”programmes,such as
family houses or small flats buildings between 2 to 3 floors.
The capacity of thesge areas could increase from 34.571
(increasing to 30 dw/ha) to 157.090 dwellings(increasing to 100
dw/ha). The areas occupied with the regular state typre of
dwelling, namely of wood and in the process of. improvement,could
be siutable to increase their density using programmes of sccial
~housing and/or sites and services (progressive urbanization).
Both types of "infillings"are especially important 1in those
areas close to future extension zones.

The areas with low density are 12.681 ha and present an average
density of 16.67 dw/ha. Because they are low income areas.it is
not feasible to increase the density to over 40 dw/ha.

The =zones that are actually occupied with bad state dwelling in a
process of deterioration are concentrated mainly in the core of
the city, the central area destroyed by 1973 earthquake.i.e.in
the areas best served with technical infrastructure.In this area
it is proposed to increase the capacity to 100 dw/ha.which could
give as maximun capacity of 28.504 new dwelling (excluding the
actual 16.091 bad dwellings.,a number that includes the existing
cuarterias).

11.4.2. hpplicability of ALTERNATIVE 2.

In this alternative it is assumed that is feasible to increase
the density of areas actually occupied with ‘'"residential"
dwelling tvypes and low density (average 9.7 dw/ha). We are
refering to 1.720 ha.it is here assumed that the density of these
areas could be increased on medium and long range terms with
“infilling" programmes.

Family houses as well small flat department between 2 or 3 floors
high could Dbe built here.The capacity of these areas could
increase between 34.987 (increasing to 30 dw/ha) to 157.090
(increasing to 100 dw/ha).

The density of the areas actually occupied by wooden houses 1in a
regular state and in a progressive improvement process,could be
increased in the short range with social housing programmes
and/or Sites and Services programmes (progressive urbanization).
Both of the type of "infillings" are siutable those zones close
to the future extensions of the c¢ity .The low density areas
comprise a total of 1.364.6 ha and present an average of 21.2
dw/ha. Since these are areas of low income sectors it is assumed
that densities could not be increased above 40 dw/ha.

For the Zones with housing stock in a process of
deterioration,the same land-use capacity as that of the former
alternative applies.
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CHART 23.

ALTERNATIVE 1. (25 dw-ha)
-
.Settlement Guod state n’settlem ha Regular state N°® settl. ha ‘ bad state | N° settl. ha
Consolidated
zZones 29,115 45 605.25 51,088 g3 1383.0f H770 43 201.0
+ 25 dw-ha
(average dw/ha)
37.78 16.92 43.63
Zones in
developing 12.556 76 1570.9 12.681 45 760.4}1 3360 . 40 244.9
~25 dw/ha '
‘ (average dw/ha) 16.5 16.67 13.71
. ALTERNATIVE ACCORDING CAPACITY OF INCREASING DENSITIES IN DEVELOPING ZONES OF BELOW 25Dw/ha.

capacity

30 dweha 434,571 £10.131 *-2306 ;
cd it
50 du/ha +50.280 $17.775 *41747
ggpgs}gz ! +81.698 | *+10.666
i +157.090 *428.504
DISTRIBUTION OF THE POPULATION ACCORDING TO THE TYPE OF BARRIO
ype of Settle- — D W E L L I N G &
— Rents gopd state regular state deterigration
& [CONSOLIDATED 25.135 51.088
£ 25 dw/ha (21.287) (43.45%)
& DEVELOPYEST 12.556 12.681
S k25 duha (10.682 (10.79%)
RE-STUDY 16.091
(13.697%)
¥ Y
w’ ] " ¥
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ALTERNATIVE 2 (30 dw-ha) CHART :Z4.
CONSOLIDATED 20.951 34.812
™ 130 dw/ha (17.83%) (29.60%)
[<a]
£ [DEVELOPMENT 16.740 28.963
= 130 dw/ha (14.242) (24.647)
, 82 [RE-STUDY 16.091
b (13.69%)
TYPES OF SETTLE| Good state N°settlem, ha Repular state N?setr] ha Bad state n®settl. ha
MENTS
zones in
consolidation | 20.951 15 511.9 | 34812 ) 779.4|  6.989 310 138.1
+ 30 dw/ha
(average dw/ha) 40,92 44.6 50.68
Zones in
development 16.740 R6 1724.29 28961 69 1364.6| S.141 52 307,85
~30 dw/ha
(average dw/ha) 9.7 21.2 16.7
ALTERNATIVES ACCORDING CAPACITY OF INCREASING DENSITIES IN DEVELOPING ZONES BELOW 30 dw/ha

capacity
30 dw/ha 14.9R7 11,987 -2.306
capacity
40 dw/ha 50. 280 17.73% 1.747
capacity
60 dw/ha 81.6018 10.666
capacity
100 dw/ha 157.09n0 28.504




ALTERNATIVE 1. BARRIOS WITH DWELLINGS IN 500D STATE ANb MORE THAN 25 dwel./ha.
(groups 2- 3- 4- 5- 6- 7)

CHART 25,
2 +60vi/ha
BARRIQ @rupo TIPO. HNoViV POBLACION WA ‘¥iv,/Ha. Hab/He pera/viv
Ville Libertad 2 ¥G 1733 12766 26 66.65 491.00 7,37
Miguel Cutierres 2 vo : 374 2913 6.2 60.32  469.84 7.79
2107 13679 32.2
3 B0-60viv/ha
BARRID grupo TIPO. HNoVIV POBLACION HA Viv. /Hs. Hesb/He pers/viv
Primero de Mayo 2 VG 1190 9634 22.6 52.6% 426,28 8.10
Batahols Sur 2 V6 1000 8333 17. 4 %7.47 490,40 B.53
Tenderi 2 vo LT T 3300 B.8 30.11 397.73 7.94
San Jsointo 2 VG o132 2338 9.4 S4. 47 Isr. 22 6.56
fuben Daric 2 vG az27 3192 & 24,30 232.00 9.76
3470 28217 642 .
4 40-50viv/ha
BARRIO grupo TIPO. HNaVvlVv POBLACION HA Viv./Ha. MHab/Ha pers/viv
Nonmenor Lezomno 2 v 1755 19713 39.2 44.77 502,88 11,23
Unidad de Proposito z vo 790 6361 18.9 41.80 2336.56 8.0%
Horazan z vo ‘ S04 6346 12.9 45, 27 491.9a4 10. 87
Bosques de Altamire 2 VK luse 6174 26.2 40.08 235. 63 5. 88’
Naxime Jerez z VG 618 55%7 12,9 49,44  479.76 g, 70
El Pilar 2 VE 811 5470 10.4, 49.13 525.96 10,70
Unidad de Proposito 2 VG 210 2726 3 42 545, 2 12,98
villa Fraternidad 2 VG . . 333 1997 a 41,863 249.63 6.00
Colombia 2 vo ) vy 916 2.2 . 45,00 416.36 9, 25
Colonis, Managua 2 VG 825 206 3 41.67 302.00 7.25%
&0V SE606 148.3
[ 35-40 viv/ha
BARRID grupo TIPO-  woviv POBLACION  HA Viv, /Ha. Hab/Ha perafviv
viilla Progresoc 2 vo T 7S 4932 18.1 37.29 272.49 Jal
Rubenis 2 VK 639 3787 16 35.94  234.81 s. aa
Haestra Gabriel 2 VK .330 3256 e.8 37.%  370.00 9. a7
Bianca Segovia 2 VE s 2428 13 3%.92 186.77 5. 20
Nicarac 15X 2 vo 204 1810 5.1 - 40.00 354.90 n.87
Plsn Filote 2 Vo 61 434 1.6 Aa.13 271.25 7.11
: 2376 16617 2.6
6 30-35viv/ha
BARRIO GRUPO TIPU. NoVIV PUBLACION HA Viv, /He. Hab/Ha pers/viv
Centrosnerics 2 VK 1251 10374 37.5% 33. 36 276.64 8.29
Hello Horixonte 73X 2 YK 1571 10347 50. 2 3i1.29 206. 12 6,59
Batahola Norte 2 VG 1000 as533 29.7 33.87 287.31 | 8.53
be Junie 10 2 VG 748 5900 24 31.17 245.83 7.89
Niguel Gutierrez , 2 VG 557 4274 16.8 33.76 2%9,03 7.67
Lsw Mercedes 2 VK 391 3167 1z. 9 20.31 245.50 | A.10-
Heroem ¥y BR.del Bocey 2 VK 469 3150 14.86 32,12 Z15.75 6.72:
Cristian Perex 2 VK 184 15736 5.3 34.72 289.81 8,35
Las Nercedes 2 VK 168 1357 5.5 30.53 246.73
Don Bosco 66% Z VG aze 1136 10.2 31.96 111.37 3,48
Lom Caidom 2 Y6 9% azz 2.9 32.76 111.03 3. 39
bon Bomeo 33% 2 VG 163 5.3 %.3 30. 75 1.00 0.03
6923 50101.3 214. 6
vi 25-30viv/ha
BARRIO GRUFU TIPO. MNoVIV POBLACION 1 HA Viv. /Has. Heb/Hs pere/viv
De Septiwwbre 14 2 vG6 96} 9630 37.2 25, 84 258. 47 10.02
Santa Ana S50% 2 vJ 483 524 i8.1 2Zb.6Y  305.19 11. 44
Altsmiras 1 y O 2 VL 730 3301 26.3  27.76 125.51 4.52
Nueve de Junioc 2 VG 449 2910 16€.4  27.38 177. 44 6. 48
Loma Verde-Sewinario 2 YL 409 2714 13.7 29. 8% 198, 1 &.64
Jardines de Verscruz Z VK d46 2668 14.1 25.865 203. 66 7.94
Los Arcoe 2 VK 252 1347 - 28.00 149. 67 5. 2%
Centroamerice 9% 2 VYK 110 a44 a.a 28, 9% 222.11 7.0l
Hafawl Herrers 73% 2 VG 227 a2z 7.6 29.87 108. 16 3. 62
San Antonioc z2 VG a7 74 .15 27,85 as. 71 3. 19
4564 30483 183,35
58

Hote: viv. = dweelino
tipo = tyne
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ALTERNATIVE 1. BARRIOS WITH DWELLINGS IN REAULAR STATE AND

(groups 2- 3- 4- 5- 6- 7)
2 460 dwel./ha.
BARRID grupo TIPO. #Hovily POBLACION
Ssn Judes Norte 80X 1 vo 3814 21834
Sohick No3 1 Vo 1207 10938
1 ¥D 1356 7837
Revoluoion
1 vD 603 5478
Schiok 2
1 VD 800 4780
Galowmon Horeno &7% 2877
Oerman Pomares 1 v 1193
German FPomares 1u 223
Ducumli . 1 vo 141 1033
8szl 56712
3 50-60 dwel./ha.
BARRIO grupo TIPD. Novly POBLACION
BARRIOD grupo TIPO. Noviv POBLACION
Sol de libertad 1 VF 2502 10821
Riguesro 1 VD 1328 10299
San Cristobal L VD 729 2401
Nexico 50X 1 VD 169 1759
Libiwn 1 U 219 1229
Ruben Dario 1 VD 360 1070
Hanuel Olivares 1 U 207 a3é
Alemania Dem. 1/3 1 V8 97 293
Hontoye 1-2 1V 40 240
Joas Dolores Estrada | i1V 30 180
3681 29228
4  40-50 dwel./ha.
BARRIO grkipo TIPD., Naviv POBLACION
BARRIO grupo TIPO, Noviv PUBLACION
San Judes Norte 20% 1 Ya-VD- 1986 13724
Larreynugs 1 vD 993 7829
Ducuali ' d VYD T 800 6427
Barri. 66X y 5. Luiwe N. 1 vD 596 4267
Schik } . 1 ¥YD 460 4001
Jome Imsias Gowmez 1 ¥F 468 2822
Adolfo Reyes 66X 1 ¥D 279 2719
Liberias 1L VD 235 2335
Farsbundo Werti 1 U 244 1464
Selim Schible (Dow. Luga)’ i u 198 1188
La Espersnzs v 100 1026
Julioc Bultrasgo 1 u 165 990
Ninos H.y M. Ayspal 1 v 208 9350
Rafsel Riows i1 u 134 804
Fortezuelo 1 ¥v8 106 370
Sector 0-1 1Ly 72 432
7046 50548
9 35-40 dwel./ha.
BARRLD ‘ﬂrupo TIPO. HNoviv POBLACION
Jome Benito Escobar L vp 1512 14968
Venesxzuein 1 ¥D 1172 9388
Costs Rice 1 vo ‘a7z 7047
Harim Auxilimcdors 30% 1 vd 248 e721
Andres Castro 1t u . 952 P37
Ariel Daroe 33% 1 ¥D 306 4193
Rene Cisnerce i1 u 475 2830
Lauresnc Hairens 1V 362 23186
Coste Hica | 1 VD 195 1653
Adolio Reyems 33X 1 vD 139 1315
Jonathan Gonzalez 1 U 204 L1224
Espidna "y 1 v 160 980
Oscar Turcios ;! 1u 148 ass
Edgar Hunguiam 14 126 672
Alemania Democrat, ' 1Ly 103 3V
Ssnte Elisa™ 1 ¥D 150 326
Vamlauls i1 U 48 88
RA72 60984

59

MORE THAN 25 dwel./ha.

HA Viv. fHe. Heab/Hs pere/viv
a0 76. 28 437. 08 3.73
14 a6, 21 782.74 9.08
19 71.37 412.47 5.78
a.4 71.79 632. 14 2. 08
1.2 . 71.42 426.79 5.98
8.2 az2.32 436, 22 %. 30
1.4 160,71 832.14 3. 30
2.2 64.09  470.4% 7. 34
14
HA Viv, /Ha. Hab/He pers/viv
HA Yiv. /Ha. Hab/Ha pers/viv
42.1 59. 43 257.03 4,32
26.2 50.69 393. 09 7.6
13.4 ! s4,40 179.18 3.29
2.3 5L, 21 533. 03 10. 41
4.2 52. 14 292. 62 3. 61
19.2 55,73 53.73 2.97
4.1 50, 49 203, 20 4.04
1.9 51.03 206. 84 4.05%
0.7 57.14 342. 86 6,00
0.5 60. 00 360. 00 6. 00
[1%.é
HA ¥iv. /Ha. Hab/Ha pers/viv
HA Viv. 7Hm. Hab/Ha pers/viv
49. 4 AQ. 20 257,57 6.41
23.8 41.81 328,95 7.87
16.7 47.90 384, 85 8,03
12,7 46. 93 335.948 7,16
10. 8 42. 59 370. 46 8,70
). 1 42,16 254.23 &,.03
& 46, 50 452,17 .73
5.7 41,23 409.63 9, 94
3.5 44. 36 266. 18 6.00
4 49. 50 297.00 | 6.00
2.24 ' 44.64 458,04 10. 26
4 41.25 247,50 &6.00
5.1 40.78 186, 27 4.57
2.7 49. a3 297,78 &, 00
2.3 46. 09 Z247.8J0 3. 38
1.7 42. 35 254.12 6.00
13,19
HA Yiv, /Ha. Hab/He pers/viv
43. 1 a5, 08 47. 2% 9. 90
32.3 36. 28 296. 84 8.18
22.3 39. 10 316,01} a, 08
B. 7 37.01 1003. 13 27.10
13 . &. 80 335, 80 9,67
14 6. 14 299. S0 8,29
12.8 37.11 222.66 6.00
.3 38.92 49, 03 6. 40
5.2 37.95 17.88 a,48
2.3 39.71 375.71 9. 46
5.6 36, 42 218.57 &.00
4.2 8. 10 233.33 6.13
4 37.00 222. 00 6,00
3.4 37.06, 197.653 5,32
) 27 331 13 228,89 6.00
4.2 5. 71 7T7.62 2.17
1.2 40. 00 240. 00 5.00
1819



ALTERNATIVE

) 30-35 dwel./ha.

BARRIO
Altagrucis 43%
Villia Revoluoion
De Junio 14
Ssnta Ana 38X

Baria Auxilisdors

El Recreo

Oswvaldo Hanzanares

Union Sovistics

Camilo Ch., (Qacar Lino}

Edgar Lang

Catoroe de Septiewbre

Edger Nunguias
Hirsflaores
El Cortijo

Costada Cruz Rojis

Lote A
Ville Roma
Celfids Hirendm

7 25-30 dwel./ha.

BARRIOD

v
C.Sendinold/6, Bella Cruz
Villa Venezuwls 81%

Sierra Masstra
Cawilo Chemorro
Jorge Dimitrov
Domitila Lugo

Jome Dolores Estrads

El Eden

Carlos Sanchez
Georgino Andrade
Selim Schibles
Soarstes Ssndino
Los Laureles
Grenads

Berthe Calderon
Villas Auastria
Berthe Dimz
Mexica 50X

Minsa 1 y 2
Nombacho
Carolina Cealero
Camimiro Sotelo
Loe Angeles 5%
Ducusli

70%

Lol ol o ol ol o

c<Ccccccceoccc

Pl ol el ol ol ol ol o ol e S e I

TIPO.

NaV1ly¥Y

60

1168
739
338
438
577
817
486
264

16276

POBLACION

12084
7837
9774
5157
4401
4230
2376
A584
1398
1026

[ 768
&73
6236
Ve
498
78
302
193

50193

POBLACION

22042
L W 3~ & |
11807
8238
68240
5653
9479
4642
4331
43350
. 3836

101

2803
2466
2406
1855
1791
1709
1344
08
780
623
273
258
114110

1. Continuation: dwellings in recular state

HA
7.2
24.3

17

14.9

18. 4
22. 4
14.2
8.2
7.7
5.2

HA
101
71
49.6
53. 4
35.6
27.4
35. 4
23
3l
25. 2
16, 4
11
28.6

=
v
(A

e
o N
. a
o

.

e b b D
pNR-Nur®

)
+

Viv. /Hsa.
31. 40
30. 41
34.63
0. 74
31. 36
34.91
34. 23
32. 20
30. 26
2. 88
31.22
34.08
J3.13
30. 97
33. 20
a35. 00
32. 58
34.29

Viv. 7He.
25, 40
1 28.97
25. 58
25, 45
29. 21
25. 22
26. 16
27.04
29.81
28.77
25, 37
, 30.00
26. 26
27.38
26. 21
27. %6
27.72
28, 33
26. 435
28.121
27.66
25.12
26.15
29,29

Hab/Ha
324. 84
:zz.gx
339.63
246. 11
239.1a
183,04
1814}
$93.17
181. 56
197,31
187. 32
181. 89
i98. 7%
18%. 81
199. 20
210,00

43.76
278,57

Hab/He
218. 24
241.39
238.04
154.27
175,28
206. 231
154.77
20}%.83
140, 35
172.62
233. 30
281,91

98.01
165. 50
157, 2%
146. U6

94.76
284, 83
158,12
121.07
165, 98
132. 44
210, 00
151. 786

ppre/viv

3

i

10. 35
10. 60:
10.73
11.26-
7.63.
5. 30
5.30:
'&6. 0C-
&.0C
6.00-
6. 00
3. 34
6.00"
6.00-
6.00"
6. 00
1.40 .
8.13-

pers/viv

8.59
8. 34
9. 30
6.06
6. 00
8.18 '
5,92
7. 46
4.71
6.00
9. 22
9. 40
3.73
6. 00
6.0U
s, 30
3. 42
10. 05
6.00 .
4.30"
6.00
6.07
8.03
6.00

"

.l

"
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ALTERNATIVE
(croups 2- 3- 4- 5~ 6- 7)

2  +60 dwel./ha.

61

1. BARRIOS WITH DWELLINGS IN BAD STATE AND MORE THAN 25 dwel./ha.

N HA viv, /Hnm. Hab/He pers/viv
BARRIO prupe TIPO.  HoVEY o PDBL;?;: 11.2  179.46 552,23 6.95
Yuints Nine A ) 3
B 3 VA 458 4294 5 91. 60 878, 80 . 39
.Qnidioto Velverde 3 a %00 3207 6. 4 78.13 %01.09 6. 41
corricads 3 A 400 2779 4.3 88.89 617.56 6.95
fPunided Bulgaria 3 a 170 1090 2.7 62. 96 403. 70 6. 41
Pablo Ubeds y
Frent 1 3 A a6 551 1.3 66. 1% 423, 85 6.41
Chine Pojon Normel 3 A 150 501 2.3 65.22 217.83 3.04
Conin P;u:; 3 A 70 396 o.a 87.350 495.00 5. 66
o ! 2724 19103 34,2
3 50-60 dwel./ha. : Viv, 7/tis. Hab/fm perm/viv
TIPO. HoVIV POBLACION HA . 6. 41
BARRID L S, ) 270 1732 5.1 52.94  339.61 Ta4
Grenands 11 3a 180 1250 .5 51,43 337.14 2'41
Los Angeles %A 90 877 1.5 60.00 DJB4.€7 .80
Nadres Naertires de Pant. ; A %% .29 1 5%.00  429.00 7.8
Laa Torrems 6% 598 3988 AR
4  40-50 dwel./ha.
BARR1O grupo TIPO. HuVviv FUOBLACION HA Viv. /Ha. Hab/Ha pers/viv
i
BAKRRIO grupo TIPU. HaVly FUBLACION Ha ¥iv. /Ha, Hab/Ha pere/viv
Law Torres 943 A a39 6733 17.8 47.13 ?75.2& .03
Acshuslince v acd 5186 19.6 4?.29 fﬁ!.bg 5.93
Greacias & Dios 3 A 14> lO}O 3.3 43. 94 Jue. 06 6.9
1852 12929 40,7 .
5  35-40 dwel./ha.
BARRIOQ grupo TIPO. Nov1lYV FOBLACION HA Viv, /Ha. Heb/He perm/viv
Jose Benito Escobar 3 A 300 1924 7.5 40. 00 29%6. 53 6. 41
£l Rodeito Y 213 1303 5.7 37.72  229.6% 6.09
Vaspan e I N 163 Lide &,2 39. 29 272. B6 6.93
San Sebsstian 3 A b 384 1.7 345. 29 22%. 88 6. 40
Los Cocos 3 A 56 J64. i.4 40. 00 260, 00 6. 50
Nonmenor Lexcano 9 A 20 160 0.5 40.00  320.00 8. 00
816 5287 21.0
6 30-35 dwel./ha.
BARRIC GRUFO $IPU. No¥LV PUBLACLON  HA Viv./Ha. HubsHe pers/viv
Sur XNolotlen 3 A 400 2779 12.5 32.00 222.32 6. 95
Enrique Schmidt 3 A 127 ,602 4.2 30.24 143. 33 4,74
La Cruz 3 A a0 355 2.5 32.00 222. 00 6.94
San Jmcinto 3 a a4 3538 2.6 32.31 206. 932 6. 40
Acshualince Korte 3 a 70 449 2 35, 00 224.50 6.41
Aqui Nicarsgus ! 3 A &6 423 2 33. 00 211. 50 6.41
Enrrigue Schmidt 3 A 66 3 2.1 J1.43 148.10 4.71
- tLoe Laureles . 3 a 40 277 1.2 33. 33 230. 83 6.93
Lauresnoc NMsirens d A as 242 1 35%5. 00 242,00 &6.91
Angel B.Barrics 3 a 34 236 1 34. 00 236.00 6.9
6412 3.4
7 25-30 dwel./ha.
BARK1O LRUPU Nov1V FPUBLACIODN HA Viv. /Ha. Hab/Ha pere/viv
Jonnthfn Gonzaiez 3 A 546 3502 8.6 29. 4% 148, 28 6. 41
De Julio 19 d A e 1~V 4 2450 12.8 29. 84 131,41 5, /1
Low Roblea SGix 4 vL 212 1743 4 27.353 226, 36 8,22
Batmhole 3 A 150 975 .8 Z5. 86 168, 10 &. 20
Hotessteps [ Y 134 a5ne 5.1 26. 27 lebd, 43 B.4)
Sur de Ville Flor J A 9 58545 S04 2b. 47/ 172,06 b. 20
s Cusresma 50% J VA Y S40 4 HSU. Lo 176,67 S, 44
Lepimiro Sotelo J A od 41 Y b, 50 170, bO b. 4.
Lam Fiedrecitanm J A 42 269 1.9 £8. 00 179, 33 &, 0
Lom H-ranc:neu J A i ] 213 | SIS DS ) 193, 04 by
Cemimirc Sotelo J A Y 172 1 27,00 172,00 6. J47
Hodesto Bejaranc 4 A 25 128 u. g L7178 142,22 .12
18t 11767 .6Z.9



ALTERNATIVE
(grouns 8- 9-10)

8 20-25 dwel./ha.

BARRID
Honsenor Lezceno
Rigoberto Lopez Perez
Nigareo 83%
Bwlla Horizonte 23X
San Jose Oriental 50X
VYalle Dorado
¥ille Flor
Holotlan
Linde Yistas Sur

9 15-20 dwel./ha.

BARRID
San Joss Orientel 30X
Parcasan GBX
CHeamorro-Riguero N.
Largaespada 3/6
Harths Quezsda
Pancasan 33%
Law Palmas
Linda Viats Norte
Miguel Bonilla
Jardines de Santa
¥ilis Panawe 350%
San Pstricio
Kejape Sur
Bolonia &0OX
Belwmonte
Santo PDomingo
Colinaw 60X
Notawtepe
Silvio Hayorge
El Carwen
Bolonis 40X
Cuadeslups
Villm Panama 23X
Yille Penama 25X
Laguna de Tiscapas
E1 Mirsdor 73X
Colinas 30X
Boaque de Bolonia
Santa Ana 3%
Bueque de Bcocloniw
San Juan 3UX
San Juesn 70%

Altoa Santo Lomingo 535%

Los Bomberowm

Serranc

Edo, Contreras Lu gruta
Viste Hermosa

Santo LDowmingo

Belair

Tiscaps

Jardines de Mensgua
Kilocho

El Cortijo

Lam Colinas 10%

La Avimscion

El Mirsdor 15%

Bomsgque el Hecreo

Lam Florea

El Mirsdor 1U% |
Frowley

Altamirm

Pedr& Joaguin UHamorro
Country Llub

10 0-15 dwel./ha.
BAKR1U
Altmgrmcis

Las Briesas
Ciudad Jardin
Altamira de Eate
Roberto Huembes
Javier Cusdras
Rirsflores

Lom Robles 30X
Coementerio

San Martin
Javier Cvadras
Largaswspads 1/6
‘Huntice

Ssnta Ans 9%

Clars

GRUPO

GRUPOD

GRUPQ

NNNNKNMKENNNNRNNR

RNNNNNRNUN

MNAMNKANKENKNNNNKNNNNAENNNNKNNKNNAMNNNNNRNNNNNNNNRBNNNNNRUNNRNNNON

1. BARRIOS WITH DWELLINGS IN

GOOD STATE AND LESS THAN 25 dwel./ha.

TIPO. HNoVIV POBLACION
vJ 712 9357
vl 9683 8037
vG 6/ 3186
VK 324 3449
Ve 2335 220
VK 167 2065
VK 462 1627
VK 218 1389
vy 157 1a7??

4045 35407

TIPO. Hovly POHLACION
vJ al 3270
vL 390 d211
vo 332 2412
vL i89 2132
vG . 245 1930
YL 194 1604
vL b8 1560
L 1.3 213 1480
vG 170 - 1084
¥n 92 919
v 104 737
VL 120 -7 7
yL s 100 &40
ve 114 639
vL 54 606G
v 94 532
e 130 343
vL &1 487
vE 74 474
vL 183 447
vH 76 406
vL 30 384
vn 52 364
vn Sz e 1 -3¢ |
VE b 333
M 47 272
v (=123 271
vH 50 265
vJ 14 233
¥ L Y] 235
YL 25 229
YL <3 249
¥ Je 210
YL 16 204
v g4 158
vn 30 192
VE £4 sy
vn ] 172
VL 49 i67
Vi 22 161
Yi P 148
Vi 1% 132
v 17 115
vr 21 a9
Vi L3 74
vH 9 -1
vi. -] =14}
vi 8 L V4
ym [ a6
Vi 4 18
¥i
VK
v

028 d1214

T1PGO. NoVIV FUBLACIUNR
vJ 527 12071
VK YL 6064
VK 619 4580
VK 440 2587
VK 401 2401
vJ 405 2342
vi Jaa 2305
vH 211 1743
v F¥Yy 1328
Vi. 92 791
vl . 100 527
vL as 423
vi S e 3§
vJ 4 158

4483 37703

62

HA Yiv. /Ha.
al.1 22,89
40 24,58
25.2 22,50
2.2 24,72
12. 4 20. 36
7.6 21,97
22.5 20, %3
10 21. 80
7.3 21.52
TV !

HA Yiv, /He.
14. 8 B, 47
52.1 7.49
28.1 11.81
33.7 3.61
24.4 10. 04

38 S5.11
19.7 8.02
19,7 10. 81
12.5 13. 60

8.5 10. 82
3i1.9 3.26
30.3 3. 96
19.9 5.03
51.7 2.21
13.9 3.a8

32 . 2.94

60 2.17
24.3 2. 49

=1 14, 51
30.8 5. 94
4.6 2. 20
15,4 1.99

15 3. 47

6.6 7.88
L 12, 40

30.5 1.%94
a4. % 0.78
6.7 7. 46

1.2 11.67
6.7 b. 42
10.8 2.31
12.8 1.95
66.8 0. 54
9.6 1.67
4 8. %0
95. 4 0.31
4.8 13.33
8 1.61
2.5 11.60
3.2 6. 88
6.3 3. 49
13 1. 46
2.5 &. 80
25, 4 G. 83
2.3 5. 6%
23 'o. 39
5.9 1. 53
7.8 1.03
25 Q.24
2.4 1. 67
2.2 0.y
i8 U. DU

21. 2 U. o

1190, 4

HA ¥iv, /Ha.
27.7 19.03
49.2 18.78

37 16.73
23.2 18.97

'Ra.2 17.26
2%. 8 15.70
8.3 18,47
13.9 15.18

12 18,92

4.9 18.78

& 16.67

5. 4 15,37

3 17.33

3.6 17.76.
2t 272

Hab/Ha pers/viv
J00. 871 13.14
200. 93 a.18
203. 79 9.15
162,69 6. 38
259, 68 12.863
271.71 12,37

72.31 J.52
138.90 6.37
147.353 &. 86
Hab/He pers/viv

220. 95 40. 37 -

681.63 §.23.
a5. 84 r.27
63. 26 ! 11.28
79. 10 7.88
42. 21 8,27
agc. 20 10. 00
75.13 6. 95"
86.72 6.8
108.12 9,99
23.73 7. 28
21.16 S, 34
31.66 6.30
11.78 5. 34
43. 60 11.22
17. 23 5.87
9. 03 4,18
19. a8 7.98
92.94 6. 41
14. 51 2, 44
11.73 5. 34
25, 43 12, 80
24.27 7.00
25. 00 &, 98
66, 5O 5. 37
a8.92 5.79
, 321 4.11
39. 55 $- 30
212.50 18. 21
35.07 . 5,47
21.20 \9.16
1/.89 9.16
3. 14 5,83
21.25 12.79
49. 50 5. 82
2.01 6. 40
38.13 2. 8b
Y. 58 =, 93
b&. 80 5.76
0. 31 7.32
23, 49 6.73
10.15 6.9>
46. 00 &6.76
3. 50 4. 24
31.74 S. 62
2.149 6.11
u. 47 . bb
15, 38 2. 25
L1, 44 6. DO
7. 890 4. 50
o.u EKK
0. LD ERR
O, oo ERR
Hab/Ha peressviv

433.78 22.91

123. 23 &. 56

123.78 7. 40

113451 S. 88

103. 49 5.99

90. 78 5.78

125. 96 b. 82

125. 40 a. 26

110. 67 5. 85

151. 43 8. 60

9&. 17 5.77
78.70 S5.12
110. 33 6,37
43. 89 2. 47

u
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ALTERNATIVE 1. BARRIOS WITH DWELLINGS IN REGULAR STATE AND LESS THAN 25 dwel./ha.

{(grouns 8- 9- 10)

8 20-25 dwel./ha.

BARRIO GRUFO
Ariml Derce 66X
Sante Rosws
Cawmilo Ortegs
Rene P. y Schick No 4
Waspan
El Parwiso
Altagracis 10%
Julio Buitrego
Francieco Nexa
De Nayo |}
Camito Chemorro
Le Espsrsnzs
Camilo Ch. (Q. Pachego)
Casimiro Sotelo

9  15-20 dwel./ha.

BARRIOQ GRUPO
C.Ssndino 2/6, Bells Cruz
C.Sendinol/6, Bella Cruz
Cuba
Barricads 33X
Owar Torrijos
San Ignacic de Bolas
I.Lsn Emperanzs
Lote C (42X%)

Camilo Ortegm

10 0-15 dwel./ha.

BARRI1D GRUPO
Ville Venezuels
Los Angeles 95X
Bello Amanecer
San Luie Sur
Cuba Libre
San Judas Sur 1l/&
Arlem Siu
Ticomo
Facto Andino
Cuadras (Santa Julie)
Cusdre
Deniel Chavarrie
Hanzena Gedala Neria
San Ignecic
Alfredo Silve
Alemanies demcrat.1/3
Hubane
Sen Pedro
Alemania Dem, 1/3
Uscer Robelo
Colonis Militar
Selim Schible

b e e b B B B b B B b e P

P N N e

P s g e e e e Jus b s Per i e e e bt bt B b e e e

TIPO.

TIPO.

¥D
YD
ve
vD
vB
1]
¥B
u
[V}

TIiPO.

HoViv

872
891
797
796
764
437
31
293
199
173
131
a8
76
a2
5882

NoViy

1711
B58
226
307
330

an
70
30
3z
3664

NoV1y

63

FPOBLACION
7896
7262
€820
6211
3338
4150
2942
1770
1194
1038
786
531
436
197
46791

POBLACION

15194
-7106
2914
2187
1873
480
459
300
193
30706

FPOBLACION

3909
3673
2903
2737
2270
14386
1089
&37
355
516
496
492
432
e o))
360
294
286
247
197
120

42

23078

HA

LOoONADR

T sd
WNUNPOLROLO N daLNSW

o o =+
o~ -

Viv. /Hm.
22.95
20.63
23.72
23. 48
22.14
24. 14
21.40
24. 230
22,36
22.76
21.43
20, 4%
24.52
24.62

Viv. /He.
18. 89
19. 41
16. 74
16. 51
19. 30
18.18
20. 00
15.15
16. 84

Viv. /Ha.
13. 38
13.97

a8.72
13. 28
10. 00
12.16

5.01
11.64
11.54
1G. 41
11.08

14. 86

Hub/Hn
207.79
168.10

 202.98
183. 22
160G. 52
229. 28
196. 13
146. 28
134. 16
136. 38
126.77
110,63
147.10
131,34

Hab/Ha
' 167.70
| 360.77
215.85
117.58
109.53
109. 09
131. 14
90. 91
101.58

Hab/Hs
110.11
114.78

46. 04
99. 89
126,11
a5, 99
43. 56
J6. 40
a2 .84
79.38
101.22
66, 49
480. 00
104. 03
72,00
42.61
63. 56
27.75
32.83
70. 59
28, 00
o. 00

perm/viv

9.u6
8.15%
8.56
7. 00
7.25
9.50
2,17

&.00

6. 00
6. 00
&. 00
5. 42
6.00
6.16

pere/viv

per

8.88
a, 28
12.89

7.1

3.68
&. 0O
6. 56
6. 00

' 6.0u

sl/viv
8.23
a.22
3.28

7.52

12.61

7.07:

7.26
7.24
7.12
6. 88
9.73
6.00
6.00.
7.00
6.00
6.00
s. 96
5.74
6.16
6. 00
2.21



ALTERNATIVE 1. BARRIOS WITH DWELLINGS
(groups 8-9-10] G5 IN BAD STATE AND LESS THAN 25 dwel./ha.

8 20-25 dwel./ha.

BARRIOD GRUFPO TIFO, L
Santos Lopez 4 A u‘“v.lbu Pu“—‘:g:g" HAS. . V:.v:‘;H;; Hab/Ha pers/viv
Grucise a Lice 3 A 209 1422 9. 4 21-81. 267. 21 12.11
La Casceda 3 A 200 1176 9.6  20.83 s s
¥illa Roesa 30X 3 A 130 1042 6.'7 2 . 122.30 .88
EL Reodeoc 3 A 120 .79 e 2:-33 133, 52 6.95%
Miguel Gutierrpz 3 20 879 .8 28.uo 141. 46 5. 66
Costado Cruz Rojs 3 A 35 210 ' e 21 B8 142. 11 €. 00
Frte. Min. Culturs 3 A 30 208 1.2 * 131.25 €. 00
. 235.00
Rigobertc Lopez Perex 3 A 15 75 173.33 6.93
i 0.6 2%. 00 125.00 S, 00
950 &899 4.6
9  15-20 dwel./ha
BARRLIU GRUPO TIPUL. NovIV FUBLACION HA Viv. /Ha. Hab/Ha pers/viv
Carlcs Reyna 3 VA - 130 1098 6.6 19.12 161,47 8. 45
San Cristobal 3 A 152 @73 8 19.00 121.88 6. 41
Los Chaguites 3 A 150 962 8 ' 18.7%  120.25 6. 41
Les Jaguitas 3 A 125 €34 6.5 19.23 106.77 3. 35
Les Piwdrecitaw 3 A 67 372 2.6 18. 61 103.33 5. 5.
!-:1-1.- ®l Dormsdo 3 A 53 330 3 i8.33 110. 00 i 6. 00
Esq. opusste » ls Normel. 3 A 20 128 1.1 i, 18 116. 36 : 5. 40
699 4559 3'7_0
10 0-15 dwel./ha.
BARRIOD GRUPQ TIPQ. NoVIY FOBLACION HA ¥Yiv. /He. Hab/Ha pers/vi
Cristo del R.y San §.77% -~ 3 vC 405 3010 - 42 9. 64 71.67 7. 43
Altagracia 3 C 231 1262 5. 48
De Julio 19 74X% 3 vC -- 177 assa 11.8 15.00 76.10 5.07
Hercade Orisntsl 3 va 148 a4l 13.3 11.13 63.23 5.68
S. Sebastien, C.d. Ros 22% 3 vC 87 7232 10.6 a.21 6a.11 8. 3¢
Le Cusresms . 3 Va 90 548 9 10.00 &0, 89 6. 09
Santo Dom. y Buen Alr 3 Ve 83 446 9.6 8. 65 46. 46 5. 37
Hanchester i < I 60 416 4 15.00 104. 00 6. 53
Santo Damingo 3 a &0 415 5.1 11.76 al.57 6.93
Germsan Fomares 3 A 50 320 4 12. 30 80.00 5. 40
DE julio 19 26X 3 v¥C [-{e] 305 6.8 8,82 44. 83 5. 08
Hontefresco 3 A 40 2735 3.3 13.03 a3.33 6. 40
Fte. Restaur. Tinsjones b I 3o 208 3 10.00 69.33 6. 9%
Omsr Tarrijos 3 A 20 208 2.9 10. 34 71.72 6.93
El Cherizo 3 A 25 173 2.1 11.90 a2.38 6.53
S. Sebastian,C.d.Rol/19 3 vC 22 166 1.6 132.75 103. 735 7.58
Barcos Carrion 3 A 20 138 1.5 13.33 92.00 6. 90
Entr. Jardines Verscruz < I 1 20 128 2.4 8.33 $3.33 6. 40
Xarthe Quezsds 3 A 18 123 9.75 1.8% 12.82 6. 94
Rotonds Dianas 3 A 18 113 1.8 10. 00 63. 89 6. 3%
Van Pac 3 A 16 111 2.4 6.7 46. 23 6. 94
Camino Sto Dowingo 3 A 8 51 1.9 4,21 26, 84 5. 38
Biblioteca Bo Central 3 A 7 42 2.8 2. 50 1%.00 6. 00
Candelaria 3 vC 3 3z 13.7 0. 22 2.34 10.87
1711 10956 163, 335

64
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ALTERNATIVE 2. BARRIOS WITH
5- 6)

40 +- dwel./ha.

(aroups 2- 3- 4-
2-3-4
BARRIO

¥illes Libertsd
NHiguel Gutierrex

BARRIO
Frimero de Mayo
Betaholas Sur
Tendersi

San Jacinto
Ruben Darjo

BARRIO
Boneenor Lezosno
Unidad de Proposito
Horazan
Bomques de Altemirm
Heximo Jerez
El Pilar
Unided de Proposito
Ville Fruternided
Colombin
Colonis Nansgue

5  35-40 dwel./ha.

BARRIO
Ville Progreso
Rubenin
Heawwtiro Gabriel
Blance Segovie
Nicerso 15%
Plan Filoto

6 30-35 dwel./ha.

BARRIO
Centroamsrics
Bello Horizonte 75X
Batuhola Norte
De Junio 10
Miguel Gutierrez
Leas Mercedes
Heroes y H.del Bocay
Cristisn Pere:z
Las Mercedes
Don Bowco 66X
Low Caidows
Don Bosco 33%

grupo

grupo

grupo

grupo

GRUPD

NN
<
[~}

NNNNN
-
1]

TI1PO.

NKENNNN NNNNNNNRNNN
-
-5
* -]

NNKNNRENNENRNNN
<
x

NoVIY
1733
a7a
2107

HoVIv
1190
1000

441
22
327
3470

NoVliy

1755
790
Sa4

1050
&l8
51l
210
333

L
12%
8075

Novly

673

639

330

467

204

61

2376

NoVIiv
1251
1571
1000

557
391
469

- 168
']
Y
163
6920

POBLACION
12766
2913
15679

POBLACIUN
9634
a333
a500
3358
3192

28247

POBLACION

19713
. 6361
6346
6174
5997
5470
27286
1997
916
206
56606

POBLACION
4932
3757
JI256
2428
1a1a

434
16617

PUBLACION
i

10374
10347
8533
5900
4274
3167
3150
1936
1337
1136
322

. 2.3
50101.3

HA '
26
6.2
32.t
HA
22.6
17. 4
8.8
9.4
[
641
HA
39.2
18.9
12.9
26.2
12,9
0. 4

214,

Viv. /Has.
66,65
60. 32

Viv, 7Hnm.
52.63
B37.47
30.11
4. 47
54, %0

Viv, 7Ha.
44,77
41. 80
5. 27
40. 08
49. 44
49.13

a2
41.62
43.00
41.67

Viv. /Ha.
33.386
21, 29
33. 67
31.17
33.76
30.31
32.12
4.72
J0. 55
31.96
32.76
30.75

CIART 26.
Hab/Ha pers/viv
491,00 7.37
469, 84 7.79
Hab/Ha pers/viv
426, 28 8.10
490, 40 8. 53
397.73 7.94
a3s7.23 &l 56
532, 00 9.76
Heb/He pere/viv
202. 88 11.23
336, 36 8.0
491,94 10. 87
233,63 5. 88
479.76 9,70
528. 96 10.70
545. 2 12.98
249. 62 6.00
416. 36 9. 25
302, 00 7.2%
Hab/Ha pers/viv
272. 49 7.0
234. 81 3. 88
370. 00 9. 87
186.77 5. 20
334,90 8.87
27123 ' 7.1
Heb/Ha pere/viv
276.64 8, 29
206.12 6.'59
287. 31 a. 53
245. 83 7.89
25%.03 7.67
245, 50 8.10"
215.73 6.72
289. 81 8.3%
246.73
111,37 3. 48"
111.02 3.39"
1.00 .03

DHELLINGS IN GOOD STATE AND MORE THAN 30 dwel./ha.



ALTERNATIVE 2. BARRIOS WITH DWELLINGS IN RE

(arouns 2-3-4-5-6)
2-3-4-

BARRIO
Sen Judes Norte 80%
Schick No3d
Revolucion
Schiaok 2
Salowmon Moreno
Germen Pomates
Gerwan Powares
Ducumli

grupo

BARRIO
Sol de libertsd
Riguero
San Cristobal
Hexicoe 30X
Libias
Ruben Dario
fenuel Oliveres
Alemanis Dem. 1/3
Hontoya 1-2
Jowsw Dolores Esmtradas

grupo

BARRIO
San Judaa Norte 20X
Jarreynags
Ducuali
Barri,
Schik 1
Jose lsaias Gomez
Adalfc Reyea 66X
Liberia
Farabundo Marti
Selim Schible (Dow.Lugo)
La Espersnza .
Julio Buitrago
Ninos H.y M. Ayapal
Rufusl Rioms
Portezuelo
Sector 0-1

grupo

66X y 5. Luis .N.

5 35-40 dwel./ha.

BARRID
Jose Benito Escobar
Venezuela
Coesta Rics
Maria Auxilisdors
Andres Camtro
Ariel Dmrce 33X
Rene Ciwneroa
Leureans Hairens
Coeta Ricm
Adolfo Reyes 33X
Jonsthan Gonzalez
Espana
Oecar Turciows
Edgar Munguis
Alemania Democrat.
Santw Elies t
Wamlule

grupo

0%

6  30-35 dwel./ha.

BARRIO
Altagrecia 43X%
¥iila Revolucion
De Junioc 14
Sente Ans 38%
Maris Auxilisdors
E\. Recreso :
Cavaldo Manpanares
Union Sovietios
Camilo Ch. (Dscer Line?
Edgar Lang
Catoroe de Septiembre
Edgar NMunguis
Mirsflores
El Cortijo
Costado Cruz Rois
Lote A
¥ills Rows
Celfida Mirends

70%

GRUPO

40 and + dwel./ha.

b e
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TIPO. MNovIiv POBLACION
D 3814 218354
Vo 1207 109348
vD 1336 7837
vD 603 5478
vD 800 ' 4780
u 673 77
u 223 1193
vD 141 1035

8821 86712

TIPO. NoVIV POBLACION
YF 2502 10821
vD 1328 10299
vp 729 2401
vD 169 1759
u 219 1229
vD 260 1070
u 207 a3e
vB 97 293
v 40 240
1] 30 180

s681 29228

TIPO. MoVIV FUBLACLON
Ya-¥D- 1986 12724
YD 995 7829
vD 8aoo 6427
vp 596 4267
Vo 460 4001
¥F 468 2822
vD 279 2719
¥D 235 2335
u 244 1464
u 198 1188
| TR 100 1026
1] 165 990
1] - 208 950
v 134 804
ve 106 870
u 72 432

7048 30348

TIPO. HoVIV POBLACION
VD 1312 14968
Yo ‘1172 9se8
vo 872 7047
vd 248 6721
u . 552 8337
VD 306 4193
u 475 2850
u 362 2316
vD 193 1653
vD 139 1315
u 204 1224
u 160 280
u 148 aas
u 126 672
v 103 618
vD 150 aze
u 48 288

6972 60984

TIPG. HNoviv POBLACLON
Yo 1168 12084
vF 739 7837
vD 338 5774
vD 458 s1a7
vD ‘ 877 4401
v ai7 4330
u 486 2376
1] 264 15084
v 232 1398
u 171 1026
1] 128 768

u 126 673
u 106 636
u 96 376
U a3 498
u &3 78
¥D 215 302
U 24 i95

6292 55193

00

23.8
16.7
12.7
10. 8
11.1
&
3.7
3.3
4

2. 24
4
5.1
2.7
2.3

Iﬁéi;1

HA
43.1
32.3
22.3

8.7
%]
14

12.8
9.3

HA
37.2
24.2

17
14.9
18. 4
23. 4
1.2

8.2
7.7
3.2
4.1

Viv. /Ha.
76.28
86,21
71.37
71.79
71. 43
a2.32

160.71%
64. 09

¥iv. 7/Hm,
59, 43
s0. 69
54. 40
51,21
52,14
58.73
S0. 49
, S1.0%
57,14
60. 00

Viv. /Ha.
40. 20
41.21
47,90
46.93
42.59,
42. 16
46. 50
41.23
44. 36
49. 50
44. 64
41,25
40. 78
49. 63
46. 09
42.3%

Viv. /Hm.

3s. 08
6. 28
39. 10
a7.01
36. 80
36. 14
37.11
a8, 92

az.s
39,71
36. 43
38. 10
37.00
37.06
34,15
a4%5. 7%
40C. 00

¥iv. /Hm.
31.40
30. 41
21.863
3. 74
Al. 36
4.9
34.23
32,20
30. 26
32. 88

31.22 -

J4.08
33.13
30. 97
33. 20
33. 00
32. 38
J34. 29

GULAR STATE AND MORE THAN 30 dwel./ha.

Hab/He pers/viv
437.08 3.73
782.71 3. 08
412. 47 S5.78
632. 14 9.08
426. 79 3.98
436. 22 3. 30
asz. 14 3. 30
470. 45 7. 34
Hesb/Ha pers/viav

257.03 4.32
393. 09 7.76
179.18 3.29
333.03 10, 41
292.62 3.61
55.73 2.97
203.90 4. 04
206, 84 4,03
342. 86 6. DO
360. 00 6. 00
Hab/Ha pers/viv
257. 57 6.41
328. 93 7.87
J84. 8% 8.03
335, 948 7.16
370. 46 a.70
254.23 6,03
453,17 9.73
409. 63 9. 94
26&. 18 &. 0G
297.00 s.loo
438. 04 10.26
247,30 6. DO
186. 27 4.57
297.78 6. 00
247.83 5.38
254.12 &. 0O

Had/Ha pers/viv
347.29 9. 50
296. 84 8.1a
316.01 8,08
353, 80 9.67
299. 50 8.29
222. 66 6.00
249.03 6. 40
317.88 8. 48
375.71 9. 46
216,37 &.00
233. 33 &. 12
222. 00 &, 00
197.63 5,33
228.89 6. 00

77.62 2.17

240.00 6. 00
Hab/Ha ipera/viv
324. 84 10. 3%
322. 351 10. 60
339. 63 10.73
346. 11 11. 236
239. 18 7.63.
1835. 04 3. 30
181.41 3. 30
193.17 6.00
181. 396 6. 00
197.31 6.00
187.32 6. 00
181. 89 3. 34
198. 73 &, 00
185, 81 &, 00
199. 20 6. 00
210.00 6.00
45. 76 1. 40
278.37 8.13
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ALTERNATIVE
(grouns 2- 3- 4- 5- 6)

2-3-4-~

BARRID grupe
GQuinte Nina

Benwdioto Valverds

Barricsde

Comunided Bulgeris

Pablo Ubeds

Frente a la Norwmsal

Chico Pelon

Camine Solo

BARRIO grupo

BARRIOD
Ureneds II
Lom Angeles
Hadres Nartires de Pant.
Les Torres 6X%

grups

BARR1O grupo

BARRI1D
Lul Toccen 4%
Acshumlince
Gracies e Dioe

grupo

5 35-40 dwel. /ha,

BARRIO
Jome Benito Eecabsr
El Rodeito
¥Weepan
San Sebastian
Loe €ocoe

fionasnor Lezcana

grupo

6  39-35 dwel./ha.

BARRIOQ
Sur Xolotlan
Enrique Schmidt
Lea Cruz
S5an Jacinto
Acshuslincs Norte
Aqui Nicersgus
Enrrique Schwmidt
Loe Laurelies
Lauresmno Majirens
Angel B.Barrios

GRUPO

40 and= dwel./ha.

»
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NoVI1Vv POBLACION
890 6183
458 4394
500 3207
400 2779
170 1090
a6 331
150 501
70 a9
2724 19103
Na¥lv POBLACION
Nevly POBLACION
270 1732
180 1250
S0 577
55 429
5395 3988
Mavlv #OBLACION
Novlv PUBLACION
839 6733
as8 5186
14> 1010
1852 12929
HoVIiV POBLACION
300 1924
21% 1309
165 1146
&0 384
56 64
20 160
816 5287
FOBLACION HA
400 2779 1
127 602
8o 555
a4 538
70 449
66 424
1% 311
40 277
a5 242 |
34 236
6412

67

2. BARRIOS WITH DMELLINSGS IN BAD STATE

wl

AND MORE THAN 30 dwel./ha.
HA Yiv. /He, Hab/Ha perm/viv
11.2 79. 46 5%2.23 6,95
s 91.60 87a, 80 9.59
6.4 78.13 301,09 6. 41
4.5 88.89 617, 36 6,95
2.7 &62.96 403,70 6. 41
1.2 66. 15 423,85 6. 41
2.3 63.22 ' 217.812 3. 34
0.8 a7. %0 495. 00 5. 66
34,72
HA ¥iv./Ha. Hab/Ha pers/viv
HA Viv. 7He. Hab/Ha pers/viv
: 3.1 52.94 339. 61 5,41
4.5 51.43 357. 14 6.34
1.5 60. 00 384.67 §. 41
1 5%. 00 429, 00 7. 80
|
HA Viv./He. Heb/Ha pers/vipy
HA Yiv./Ha. Hub/He pers/viv
17.8 47.13 378, 26 8.03
19.6 44.29 264. 59 5. 97
3.3 4. 94 3U6. 06 6.97
407
HA Yiv. /Ha. Hsb/He peresviv
L% 40. 00 256. 53 6. 41
5.7 37.72 229.86% 6.09
4.2 39.29 272.86 6. 9%
1.7 35.29 225,88 &. 40
1.4 40.00 260, 00 &.50
0.5 40. 00 320.00 8. 00
FARe
Viv. /Ha. Hab/He perss/viv
4.5 32. 00 222.32 6. 95
4.2 30. 24 143. 33 4.74
2.5 32.00 .222.00 6.94
2.6 32131 206.92 6. 40
2 35.00 224.5%0 6.41
2 d3. 00 211.5%0 6.41
2.1 3J1.43 148, 10 4.71
1.2 33. 33 230. 83 6.93
1 35.00  242.00, 6.91
1 34.00 236. 00 6. 94



ALTERNATIVE 2. BARRIOS WITH DWELLINGS IN GOOD STATE AND LESS THAN 30 dwel./ha.
(groups 7- 8- 9)

7 25-30 dwel./ha.

BARRID GHUPD TiPO. Noviv POBLAGION HA ¥iv. /He. Heb/Ha pers/viv
e Septiembre 14 va 961 9630 7.2 £5.83 258, 87 10,02
Santa Ana 20X vJ 483 3324 18, 1 26. &9 305,19 11, 44
Altemirs L ¥y 3 i 30 3301 26, J 27.76 125,91 4, 52

2

2

2
Nueve de Junico 2 vu 449 2910 16, 4 27, 8 177. 44 6. 48
Losa Verde-Sewinario 2 VL 409 2714 13.7 29, 85 198. 1 &, 64
Jardines de Veracrux Z VK 336 26638 14. 1 25.635 203, &6 7.94
Los Arcos 2 VK 252 1347 9 28. 00 149.67 4, 9%
Centroamerica YX Z2 VK 110 844 3.8 28.9% 222.11 7.b7
Hafuel Herrera 75X 2 Y6 227 a2y 7.6 29.87 108, 16 d. 62
San Antonio 2 VG 227 73 B. 13 27.85% as8.71 3.19

4184 30483 '53.35

8 20 25 dwel./ha.

BARRID GRUPC  * TIPD. MHovIvV POBLACIDN HA ¥iv. /Hu. Heb/He peTE/viv
Honsenor Lezoeno 2 vy Ti2 9357 a1.1 22.89 300, 87 13. 14
Rigoberto Lopwz Persz 2 vl 983 8037 40 , 24, 58 200. 93 8.i8
Nicarao 85X 2 vg LT 8186 25. 2 22.50 205, 79 9.15
Bello Horizonte 2%Xx 2 VK 524 3449 21.2 24.72 162. &9 6. 58
San Jose Orientei %0% 2 vs 253 3220 12. 4 20,36 259,68 12.63.
Yaile Dorado 2 VK 167 2063 7.6 23.97 271,72 12.37.
¥illa Fior 2 YK 452 18627 22.9% 20,53 72.3% 3.52
Xolotlan 2 YK 218 1389 10 21.80 138. 90 6.37
Linde Vista Sur 2 VK 157 1077 7.2 21.91 147.353 &.86.

4045 35407 [
9 15-20 dwel./ha.

BAKRRIU GHUPO TI1PO. KoVv1v PUHLACIUN HA Yiv, /Ha. Hab/He pers/viy
Altagracis 2 ¥3 527 12074 27.7 19.03 435,78 22,91
Lam Brisas 2 VK 924 b064 49.2 is.78 123, 2% €. 56
Ciudad Jesrdin 2 VK 619 4580 a7 16.73 123,78 7.40
Altsmira de Este 2 VK 440 2587 23.2 18,97 1il.S1 5. 88
Roberto Huembes 2 VK 401 2401 23.2 17.28 103. 49 S. 99
Javier Cuadras 2 V) 40% 2342 23.8 15.70 90. 78 S.78
Mireflores 2 VYL gel ] 2305 18. 23 18. 47 125,96 6.82
Los Robles S0% 2 v 211 1742 13.9 1%.18 125, 40 8. 26
Cemgnterio 2 vJ 227 1328 12 18.92 110. 67 5. 85
San Martin 2 VL 92 791 . 4.9 1a4.78 1€1. 4D 8. 80
Imvier Cuadres 2 vy ' 100 877 6 16.67 96,17 s.77:
Largavapads 1/6 2 vL 83 425 5. 4 15.37 78,70 5,12
Mentica 2 VL LY 331 3 17.43 110,33 6. a7
Sants Ana 9% 2 vJ 64 158 3.6 17.78 43, 89 2. 47

44863 37703 2837

68
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ALTERNATIVE
10 15 and - dwel./ha.

HARRIC GRUPD TI1PD.
San Josw Oriental 30X v
Farcasan G6X | vL
CHemorro~Riguero M. Vo
Largesspads 3/6 YL
Nerths Juezads va
Pancasan 33X YL
Las Palwas VL
Lindas Vistas Norte VK
Aigusl Bonilla
Jurdines oe Ssnte Clars:
Vills Psnaws 30%
San Patricio
Nejapa Bur
Bolonia &0X
Belwonte ,
Santo Domingo
Colinas 60X
Notastepe
Silvic Hayorge

Ei Carmen vL
Bolonia 40% i
Guadslupe

Villae Panema 25X v
Villa Penumas 25X } vH

Lagune de Tiscape
EL Miredar 75%
Colinan 30X
Boague de Bolonia
Santas Ane 3%
Boaque de Bolonis
San Juan 30X

san Juan 70X

Altow Santo UDowingo 53% vn
Los Bowmberoe ) VL
Serrano vL

Edo.Contreras La gruts

Viets Herwoea ' i vE
Sente Domingo VR
Belair vL
Tiwmcaps ! YL
Jardines de Nenaguas Vi,
Kilocho Vi

El Cortijo

Las Colinum 10%
Ls Aviscion

El Mirsdor 15%
Bosque el Hecreo
Lew Flores

El Hiresdor 1U%
Frovwiey

Altamiras

Pedro Josquin UHamorro
Country Llub

NNNNNNMNNNNNNNNMNNMMNNNMNNNHNNNNNNNNNNNNNNNH
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[
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Navly
a1
390
332
189
245
194
158
253
170
92
104
120
100
114
54
G4
130
61
74
183
6
30
52
S
b2
47
- 66
-
14
19
5
F3-]
1
ie
J4
A0
&4
29

4054

2. Continuation: Dwellings in good state

POBLACION
3270
3211
2412
2332
1930
1604
1580
1480
1084

919
737
41
640
639
606
532
343
487
474
447
406
384
364
LI
e e o
272
271
265
233
235
229
249
210
204
198
192
1823
) W]
167
161
148
132
115
89
73
5h
S0
LY
36
is

Jrzis

HA
14.8
52.1
28.1
33.7
24. 4

Ja
19.7
19.7
12. 3%

8.5
1.9
30.3

51,7

¥iv. /Ha.
5. 47
7.49
11.81
8.6l
10.04
5,11
8.02
10. 8%
13.60
10. 82
3.26
3. 96
5.03
2.21
3.88
2.94
2.17
2.49
14,51
5. 94
2. 20
1,99
3. 47
7.88
12. 40
1. 54
p. 78
7.46
11.67
6. 42
‘2. 31
1.93
0. 54
1.67
8. 50
0. 31
13.233
1.61

11.60

0.83

1,53
1.0
0. 24
1.67
0. 0L
L. o0u
L. DO

Hub/Ha
220. 95
61.63
85. 84
63. 26
79. 10
42.21
80. 20
75.13
86.72
108.12
23.73
, 2k.16
J31.66
11.78
43. 80
17. 23
9.0%
19. 88
92, 94
14.51
11,73
25. 43
24,27
5h. 00
66. 60
a,. 92
3. 21
39. 55
212,50
35, 07
Zi.z2u
17.89
13. 14
k1,25
49, 50
2.01
38.13
9. 56
&6. 80
50,31
23. 49
10.15
4%, 00
3. 50
31.74
2. 439
B.47
5. 38
1. 44
7. %90
.
L. VU
L. VO

pera’/viv
40, 47 -
a.23.
7.27 .
11,28 .
7.88
8,27
10.00
6,95

6. 38
9.99
7.28

5. 34

.30

.34
11,22
1 3.87
4.8
7.98
6.41

2. 44

5. 34

12. 80
7.00

6. 9§

5. 37
3.79
4.11

3. 30

1a. 21
3.47

5. 16
9.16

3. 83
12.75

5. 82
&. 40
2.86
5.93
5. 786
7.32
6. 73
6. 95
6.76
4. 24
5,62
e.311
2. 96
.25
.00
4.50
ERN
ERR
ERK -



ALTERMATIVE 2. BARRIOS HITH'DNELL1NGS IM REGULAR STATE  AND LESS THAN 30 dwel./ha.
{groups 7- 8- 9- 10)

7 25-30 dwel./ha.

BARRIOD GRUPO TIPOD. RoViIV POBLACION HA Viv. /Ha. Heb/Ha pere/vis
C.Sandinodss, Bells Cruz ve 2563 22042 1Q% 29. a0 218,24 a.5%9
Vills VYenexzuela BiX vF 2047 17133 71 28,97 241.59 8. 34
Bierras Wwmewtra ¥o 1269 11807 49. 6 25. %48 238.04 9, 30
Camilo Chamorro vD 1339 a23a 53. 4 25. 45 154. 27 6. 06
Jorge Diwmitrov u ' 1040 6240 as.6 29. 21 175. 28 6. 00
Domitile Lugo vD [-1-7§ 3633 27. 4 a3, 22 206. 31 a.la
Jose Dolores Estrads vb ' 926 3479 35.4 26. 16 134.77 5.92
El Eden ¥D 622 4642 23 27.04 201. 83 7. 46
Carlos Ssnohex ¥YD 924- 435} 33 29.81 140,38 4.71
Geargino Andrade u 725 4230 23. 2 28,77 172.682 &. 00
Seiim Schibles ¥D 416 3836 16. 4 25. 37 233. 90 9.22

b b g e et B e e e b B e B 8 Bt e B Gt e e g e P
<
=]

Soorstes Seandinc 330 Jlol 1l 30. 00 281.91 S, 40
Los Laurewlews vD 751 2803 ' 26.6 26. 26 98. O 3.73
Grensds u 411 2466 14.9 27.58 163, 30 6. 00
Bertha Ceplderon u 401 2406 15. 3 26, 21 157.25 6. 00U
Vilja Austria 1] =L 1855 12.7 27.56 146.06 .30
Bertha Oiaz vD 524 1791 18.9 27.72 94. 76 3.42
Hextico S0% vD 170 1709 (-] 28. 33 284.83 10.05
Ninme 1 y 2 u 224 1344 8.% 26. 3% 158.12 6. 00
Hombacho v 211 208 7.9 ' 28.13 121.07 4. 30
Caroline Ceulero u 130 780 4.7 27. 66 165,96 &.00
Casimiro Sotelo va 103 625 4.1 23.12 152. 44 &.07
Los Angelea 5% VD 34 273 1.3 26. 19 210,00 - 8,07
Ducuali u 43 258 1.7 25. 29 151.76 &.00
16276 114110 Go4d. 2

8 20-25 dwel/ha.

. BARRIOD GRUFO TIFO, Noviv POBLACION HA Viv./Ha. Hab/Has perersviv
Arial Derce 66 1 VD a7z 7896 28 22.98  207.79 9. 06
Senta Rosa 1 va asi 7262 43.2 20.63  168.10 a.1s
Camilo Ortega 1 vo 797 6820 3.6 23.72 202.98 8.36
Rene P. y Schick No 4 1 vD 796 6211 33. 9 23. aa 183.22 7.80
Nespen L vo 764 5538 3.8 22.14  160.82 7.25
El Persismo 1 Vo 437 4130 le.1 24.14 229.28 9,50
Altagracis 1OX 1 v a1 2942 13 31.40 196.13 9.17
Julio Buitrego iu 293 1770 12.1 24.38 1456.28 6. 00,
Francisco Neze iu 199 1194 a.9 22.36  134.16 6. 00"
De Mayo 1 Pu 173 1038 7.6 22.76  136.9%8 .00
Camilo Chemorro 1v 13 786 6.2 21.13 126.77 6. 00
e Esperanzs 1 ve 28 331 4.8 20.42 110.63 s. 42
Camilo Ch. (Q. Pacheco!} 14 76 456 3.1 4. 52 147. 10 &. QO
Cemimiro Sotelo 1 ve a3z 197 24-

1.3 24. 62 151. 54 6.16
se8z2 46791 2e0.%

9  15-20 dwel./ha.

BARRIO GRUFO TIPQ. HNoVIV FOBLACION  HA Viv. /Hm. Hab/Ha pers/viv
C.Ssndinao 2/6,Bella Cruzx 1 ¥D 171t i5194 90. 6 ig. 89 167. 70 B. aa
C.Sandinoli/6, Bella Cruz 1 VD ass 7106 44,2 19. 41 , 160477 a, 28
Cubw 1 VB 226 2914 13,9 16.74 215%. 85 12, 89
Barricewda 233% 1 YD 307 2187 18. 6 16. 51 117. 58 7.12
Omar Torrijos 1 ve 230 1873 17.1 14%.30  109. %3 5. 68
San Ignacic de Holes 1 U a0 480 4.4 18.18 109. Q9 6. 00.
La Especanis 1 ¥B 70 459 3.5 20. 00 131. 14 6. 56
Lote C (42%) 1 u 30 300 3.3 1%5.15% 90.91 6. 00
Camilo Ortegnm i1 u 32 193 1.9 16. 84 101, 58 [T ]

3664 30706 197,
10 15 -+ dwel./ha.

BARRIO GRURO TiPO. NoV¥IV POBLACION  HA Viv./Hs. Heb/Has pere/viv
Villa Yenezuwls i ¥F 475 3909 A%, 5 13.38 110.11 8.23
Los Angeles 93X 1 vp 447 3673 a2 13.97 114.78 8.22 .
Bwiln Amwnecer 1 ¥O 350 2903, &3. 1 8.?2 t 46,04 S5.28
San Luis Sur 1 VD 364 2737 7.4 13. 28 99, 89 7.9%2"
Cubs Libre L VD © 180 2270 18 . 10.00 126. 11 12.61"
San Judas Sur 1/6 - L VD 203 1436 16.7 12. 16 a%. 99 7.07-
AT lew Siu 1 vD 130 108%9 23 5,09 43, %6 7.26
Ticoso 1 VD a8 637 17.5 .03 3?-10 7.24
PFagto Andino 1 VF 78 555 6,7 11. 64 8.l. 84 7.12
Cundres (Santas Juliam) i ¥D 75 316 6.3 11.34 79.38 6. 88
Cusdrs i vD . 31 496 4.9 10. 41 101.22 9 73
Daniwl Chavarris L u az “32 7.4 11.08 &b. 49 6.l00
Menzana Gacdala Harim 1u 72 fJZ 0.9 480.00 6.00-
San Ignacio L u EE] d83 4.7 14. 86 104. 05 7.00:
Alfredo Silva 1 U &0 460 5 12.00 72.00 &. 00
Alemsnis demcrat. 1/3 1 VB 49 294 6.9 . 7.10 42. 61 6. 00 -
Habana 1 vD 48 286 4.5 10. 67 &3. 56 5. 96
San Pedro 1 vD . 44 247 8.9 4.83 27.73 5.74
Alemania Dew. 1/3 1 va . 32 197 6 5. 33 32.83 6. 15
Uwcer Robelo 1L u 20 120 1.7 1}.79 70. 59 6. 00
Colonis Militer 1 VF 19 42 1:5 12.67 28.00 2.21
Selim Schible 1 u 3.)2 0.00 Q. 00 ERR

J14) 23078 203
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ALTERNATIVE 2. BARRIOS WITH DMELLINGS IN BAD STATE AMD LESS THAN

(groups 7-8-9-10)
7  25-30 dwel./ha.

BARRIO GRUFOD

Jonathan Gonzslez
De Julio 19

Loe Robles SUX
Sateholas
fiotastepe

Sur de Yille Flor
La Cusreswa 30X
Casinira Satelo
Las Fiedrecites
Loa Hasrsnones
Casimiro Sotelo
Nodesto Bejiereno

8 20-25 dwel, /ha.

BARRIO GRAUFPOD

Santos Lopex

Gruciss & Dios

Les Cescades

¥illa Rowma 50X

EL Rodeo

Higuel Gutierrez
Costado Cruz Roja
Frte. Min. Culturs
Rigoberto Lopez Perez

9 15-25 dwel./ha.

BARRIO GRUPO

Carios Reynm

San Cristobal

Lo Chsguites

Las Jaguitae

Las Piedrecitas

Pists ol Doredo

Enqgq. opuesta & Lla Normaml,

16 15 and - dwel./ha.

BARRID
Cristo del R.y San S5.77%
Altagracie
De Julio 19 74%
Hercedo Oriental
S, Sebastian,C.d. Ros 22%
Ls Cusresws
Ssnto Dowm. y Buen Alr
Henchester
Santo Domingo
Gerwman Fomares
DE julio 19 26%
Hontefresco ,
Fte. Restaur. Tinajonee
Omar Torrijos
El Chorizo
S. Sebsstien,C.d.Rol/19
Hareow Cerrion
Entr, Jardines Yermcruz
Hertha Duezmada
Rotonda Riens
Van Pec
Camino Sto Domingo
Biblioteca Bo Centraul
Candelsria

<> >
r

L W Wie b U W
>

O I B I

WWuWLLLLY
PRBPFEEE>D

btuwueLw
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[ANARARARARANSNANINANMEARANREANSEANARINANAEARNES]
a

LB PFEEFPECEPFTITICrED>

9]

Naviy

NoVIv

NoVIV

Hsb/Ha

d> 188. 28
B4 191. 41
b3 Z226. 06
L1 168. 10
27 lay, 43
4/ 172.06
L0.7] 176. 67
S0 170. 50
00 179,33
2/ 193, b4
(.0 1722.00
ra 142,22

PUBLACI1UON HA ¥Yiv. 7Ha.
502 4.6 29,
245U 12.8 243,
1743 .7 27.
975 -8 25.
a59 -1 26.
5859 .4 26.
S90 4 S0.
341 2 26.
269 1.9 48,
213 1.1 27.
172 1 27.
128 4.9 2F.
n.pe? ca.9
POGBLACIUN Ha Viv. /He.
150 1817 &.8 22. 06
205 1422 9.4 21.81
200 1176 9.6 20, B2
150 1042 6.7 22,39
120 &79 4.8 25. 00
45 270 1.9 z3. 68
35 210 1.6 21. 88
30 208 1.2 23. 00
.15 75 Q.6 25.00
950 [T-EL) 47.6¢
PUBLACION HA Viv. /Ha.
130 1098 6.8 19,12
192 w75 B 19, GO
150 962 8 18.73
125 634 6.5 19.23
&7 72 3.6 i18.61
35 330 e ] 18. 33
20 1z8 1.1 18,18
699 4359 ~To
POBLACION HA ¥iv. /He.
405 3010 ~ 42 9. 64
231 1262
- 177 aga 11.8 15.00
148 ad1 13.2 11.13
a7 722 10. & 8. 21
90 548 9 10. 00
a3l 445 9.6 8.65
€0 416 4 15, 00
&0 416 5.1 11.76
50 320 T4 12.30
60 305 6.8 8.82
43 275 3.3 13.03
Jo 208 3 10. 00
40 208 2.9 10.34
25 173 2.1 1i.90
22 166 1.6 13.75
20 138 1.5 13.33
20 128 2.4 8.33
18 125 9,.7% 1.85
18 115 1.8 10. 00
16 111 2.4 &6.67
-] 5 1.9 4. 21
7 42 2.8 2. 50
e 32 13.7 0.22
174k} 10956 1&65. 35

Hab/Ha

267.21

122. 50
155,52
141. 46
142.1

191, 2

173.33
125.00

Heb/Ha

161. 47
b2i.88
120, 25
106. 77
303. 33
110. 0

116, 3

vepxpTugrOETe

30 dwel./ha,

perp/viv

perm/viv
12.11

6. 94
%, 88
6. 95
5. 66
6.00
6. 00
& 93
5. 00

prra/viv

8. 45
6. 41
6. 41
5. 55
5. 55
6.00
6. 40

pere/vi

7. 43
5. 46
5. 07T
5. 60
8. 30
G, 09
5. 37
6.93
6. 92
6. 40
5.08
6. 49
6.9%
6. 93
6.9a
7.5%
6.90
6. 4o
6. 9%
6,39
6. 94
&, 38
e, 0o

10. 67T



I11.5. UP-Grading alternatives 1in relation to land—-use and at
micro—level.

This subiect is very broad and it is linked to a determination of
an urban-typology (types of urban development layout) a social-
typology (family and community co¢rganization) and a prototype of
building elements for the consclidation and/or building up the
infrastructure and the dwelling.

The main issue here is the interrelation between the
consolidation of the spatial structure and the social development
of the barrios.

Already in the DIAGNOSES (1985) and in the Refflections:Realisin
the need for Pilot Plans (1985),the general premises for
establishing interventions in the different types of barrios were
formulated.These premises had as a starting point the situation
of extreme poverty and the physical (sccial character of each
barrio.

Diagnoses emphasised the need to extend the studies of the human
factors (survey 86).Such as the demographic .socio—economic and
employment conditions.This meant going deeper into the sub-
cultural forms that preceeded the present reality and to loogk for
the tendencies of social changes including the social
patologies,social organizations.

The focus is on the relationship between human space.family house

and community settlement not Jjust as a mechanical causal
subordination of function to space.but a dialectic involwving
interaction and reciprocity. In consequence the physical

environment can become a powerful instrument 1in accelerating and
facilitating the development of human and communal values,or,
from the negative viewpoint,be a source of social pathology

(alcoholism.speculation.black market ,etc.)and a brake on
development. it was noted that the fact that there cannot be a
socially meaningful physical environment without the

participation of the users.The form of receptivity or rejection
of a group with respect to its built environment should be
organic and anticipated and stimulated by those who share
responsability in establishing them.

The final analysis group participation constitutes the only
acceptable pattern of control over and assaesment of the validity
of the work of technicians.

Integrated up—-grading 13 a process that implies a continous
intervention between the spatial,economic and social components
of target groups.In the existing transitional coniuncture
Nicaragua is deeply affected by foreign aggresion.and has been
forced to orient integrated up—grading towards subsistence forms.
These forms permit transitory adjustments to the situation of war
and at the same time establish the bases for integrated
development. This process includes a gradual incorporation of the
community into the benefits of development.Integrated up-grading
implies environmental.economic and scocial improvements of the
populatiocon.

Managua's barrios have experienced an accelerated process of
inmigration from rural areas.in addition to growth from the
natural increase of the population.

What 1is being sought is an equilibrium that allows the
interaction of the porulation in its socio-~cultural dimensions
with an urban reality that is a result of what are now obsolete
interests.This involves searching for elements of a socic-spatial
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character both at the family and community levels.which permit
the process of integrated development.

At the level of the household elements exist that express forms
of cultural authentically and at settlement scale elements exist
that strengthen the willingness for social changes.but these
achievements are only possible in so far as there exist
possibilities for the participation of the people in settlement
decision-making at a vregional.zonal and settlement scale.This
does not however.diminish the fact that the definition of
prototypes of habitat and settlements is a theme profoundly
related to the planning of reaional resources.particularly in
relation to the use of certain materials and the production
process defined by the national strategy.

In this is included the design of prototype elements for drainage
works.channeling of rain water,pavement in general and sewege
systems at the household and community level.

11.5.1.General criteria for adiustments to land use.

1. The existing land-use within the barrioco 1s a matter of
specific analysis in each particular situation. For these reason
a method has been established to evaluate the present situation
with a predicted one. (Chapter II[I).

The predicted situation is not oniy linked to local imperatives
but also with the forms of general urban structure and the
feasibilities of economic development,

2. The alternative adiustments of land-use,must mainly consider
the present economic and financial limitations of the country.and
shall consider the low prurchasing potential of the
users.Therefore alternatives of low initial cost must be
develeoped.this does not mean a dgreat change in the urban
structure,.but higher protential could considerabie improve the
future possibilities for the consolidation and density increases
regquired in the city. .

3. It 1is necessary to guarantee a certain harmony between public
and private space according to flexible criteria and the
characteristic of each barrio.

To define 1relationship between public and private sprace is
fundamental when we are faced with into such extreme poverty. The
characterizatiuon of family relationships and those of the
"allegados'" (newcomers sharing a house not necessarily having a
blood relationship with the primary household).

The egquipment of the house,its defferent spaces,the domestic
producticn.the cycle of using water and the relationship between
open and closed spaces are all issues that must be evaluated in
each particular situation.

Then the "habitability" of the dwelling is considered within its
inmediate location (neighbourhocod) and the barrio itself.

The environs of the dwelling (private space) contain the family
space and its equirment.which is the nucleus where the family
develops.produces and consumes. The neighbourhood space is the
area used by a number of houses for shared functions (children
plavyvards, "finding"” space.domestic and group producticon ,etc.}
The commurfal space are collective Centres which provide functions
which do not have a place in the dwelling.

4. To provide the barrio with its future requirements and
conmensurated with those spectative of the city. This requires
that the Jand-use alternatives must contain a process of
progressive adiustments to the land-use. The studies point out
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111.9YSTEM FOR EVALUATION POPULAR SETTLEMENT CONDITIONS .

111.1. The Methed.

A method was required in order to evaluate the conditions of the
built structure of the city in the different phases of the
upgrading and urban planning.

1. There was a need to make an inventory of the existing
situation of the popular settlements in relaticn to the
feasibility of up-—-grading actions in order to establish
priorities.

2. There was a need to evaluate the different technical
alternatives of improvements.

The first phase requires some deneral knowledge of the barrios
and a number of technical assumptions of an empirical nature.

The second requires a deep knowledge of the existing reality of
prototype settlement.a good knowledge of the specific problem
that is needs to be resolve and comparison 1t with concrete
alternatives.

The evaluation has then two phases:

1. Evaluation of the existing conditions (both at the level of
the Basic Unit (a geographical unit used for planning purposes
of an area with a radius of about 800 m) and at the level of the
settliement itself.

2. Evaluation of alternative projects at the level of DIRECTCR
PLANS of prototvype settlements (includes technical design and
financial options of each project).

The system of evaluation that has been developed in this study is
rooted in the METCDC DE EVALUACION DE PROYECTOS DE VIVIENDAS of
the Plan de Desarrolle Tecnico de la construccion. Direccion de
Evaluacion de provectos. Vicepresidencia de provectos,Comite
Estatal de la Construccion. CUBA.

Only the philosophical and some formal aspects of this study
could be adapted to the particular situation of Managua.

The most important starting points,are the following:

-Evaluation implies to weight +the present reality of popular
settlements and to compare 1t with the social.technical.political
and economic possibilities for improving them.

~We need a methodological model able to evaluate the conditions
of every settlement across the whole scope of wvariables.

~ To evaluate means to divide each part of reality and to compare
it with a given goal. within a ratiohal range of possibilities.

~Each component of the urban reality is weighted in a different
way 1in relation to the feasibility of up—-grading actions,
therefore the different BASIC DETERMINANTS of the reality within
a “"weight system" shows the hierarchy of the different wvariables
on a structured whole.
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- Assesment of BASIC DETERMINANTS using wvalues.,norms or
indicators.Each component contains a problem and a sclution.

- To evaluate means to compare a problem with a solution and it
iz then characterised using an indicator.This involves describing
the reality reguiring improvement and to evaluating it.

Thus each problem has i1ts reference wvalue. both as a subjective
reality (the desires and aspiration of low-income populations)

an as an obiective reality (the lack or existence of any urban
service or technical infrastructure network.

This reference wvalue is derived either from existing data or
existing norms. e.q. the Master Plan of the city, Ministry of
Housing,building norms,programme of the wvarious institutions-,
or the data should be established on an empirical basis which has
been preoved by practical demostration.This values are the urban
indicators.

— In order to determine the level to which a problem or a
solution fulfills the value of the given norm,.the unity is used.

111.2. Application of the Method. Determination of order of
priority for settlements to be upgraded.

The grnal 1s to select 1in order of priority those settlements
which must be studied in order to initiate and establish action-
programmes for each of them.

[11.2.1. Basic determinants.

The BASIC DETERMINANTS are divided into two large categories.the
one being all those of an urban—social nature, and the others all
those of a technical nature.

A greater weight (value=60%) was given to the urban-socilal
components kecause social dynamics were considered of higher
priority than shortages in technical infrastructure components
(40%) .

The urban social components comprises three main aspects: socio-—
economic,. land—-use and relationship to the Urban Development Plan
of the city.Their weighting is 30%.20% and 10% respectively.

The technical 1nfrastructure components comprises :the existing
networks (20%) and the feasibility of upgrading (20%) .

The socic—economic component has a high weighting because it is
an important factor when determining the level of development of
the barrios.

The relationship of the existing situation with the Urban
Development Plan of the City (EDUM) is not as important given the
generally critical situation of the city as a whole. Under these
circumstances the short term (emergency) solutions necessary at
settlement level are more important than overall city plans.

Use of land . This component has a greater value than the above
{EDUM) . because it relates to direct actions concerning present
emergency level problems (the high rate of rural-urban migration
and the negd for urbanised land).

Regarding the technical infrastructure aspects both components
{existing infrastructure and feasibility of uparading) score in
the same proportion.

I1.2.2.Criteria for the Qualification of the Basic Determinants.
In reality a strict fulfillment of the wvalue of the reference or
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norm is seldom given. The soclution 1is usually greater or less
than the norm value.The observation or non—observation of the
norm can be both an advantage or an outrage for the goals of the
proiect . Therefore we differenciate Positive and Negative
determinants.

11.2.2.1. Positive Basic Determinants

Are those which increase produce an improvement from functional
or economic point of vieuw.e.q. A greater rate of porular
rarticipation {over the wvalue of the norm) increases the
feasibility of the project. .
I1.2.2.2. Negative Basic Determinants.

Are those which increase 1is a disadvantage .E.g. Steel input %

mz.or a greater amount of lineal pipeline X ha. if the solution

greater expenditure is required than 15 necessary.,if 1t is
lesser.economies can be made.

The following chart shows the different weight assigned to
rpositive and negative Basic Determinants. Notice that a Positive

or a Negative aspect can both observe or bear no relation to the

notrm, therefore these are four possible situations.

LYY

CHART 28.
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I11.2.2.3. Differenciated Regquirements.

Works assume a different importance according to the size and
characteristics of each settlement. Three categories are here
differenciated:

I Category Typical Barrios > of 800 dwellings. Planned with
conventional norms,Solutions in serie (repetitives)

Il Category Barrios a-tvpical, from 200 to 800 dw.With specific
solutions to each barrio

Il1Category Singular sclution.less than 200 dw.
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Note:

111.2.2.4.The

CHART 29

The wvertical
centesimal . .The inclination
2nd category is tangential at
curves are paraboles with an exponent based on Vn-2.

axis

following

indicate the

the

schema shows

point

the applicability of the
system that was used for the prioritization of barrios.

N to

the

BARRIO DATA AND THEIR EVALUATION FOR SANITATION FEASIBILITY.
RANKING OF THE DIFFERENT ASPECTS THROUGH URBAN INDICATORS.

qualification expressed in
of the line 1s 4% /2.The curve of the
line F.The

Name of the Barrio: Number of households:
Population : Age of the Barrio
OBJECTIVES] COMPONENTS BASIC DETERMINANTS E% Qualification
$ value reflvalue|1.C.U
. Scholarship 4
SOC10- . Employment 8
. Sanitation 4
ECONOMIC . Popular Particip.| 10
(30%) . Overcrowding 4
—_ E.D.ﬁ M . Importance /EDUM] 5
Be (10%) . Rel.City Centres | 5
(Yol
=
= USE . Useful area 5
= . Residential area 2
n OF . Circulation area 2
= . Communal area | 2
2 LAND . density dw/ha 5
- (20%) . Restrictions 4
EXISTING . Roads phys.state 4
. ml/ha sewerage 4
NETWORKS . ml/ha drainage 8
) (20%) . ml/ha water 4
g
g UPGRADING topography 3
= . relation -networkyd:
= ~ sewerage 3
= -
5 ggASIBILI - water supply 3
= - drainage 5
am g
- -~ altern,sewerage 3
(20%) - altern.drainage 3
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111.2.3.5.Criterias for the weighting of Basic Determinants.

The selection and prioritization of barrios on were to carry out
up—grading plans needs to be carefully studied. Overall is the
need to create a demonstration effect for to assure re-—
applicability of popular actions.

The criteria used for the weighting of Basic Determinants and
their relationship with each reference wvalue or norm are the
following:

i. Level of Education. (4%) .

Credit is given to those barrios that contain inhabitants with a
higher level of education.It is considered worthwhile to give
these greater support because assure greater commitment
{political,sccial direct implementation).in the development and
construction work.

Education is evaluated as follows:

Qualification credit

Technical 1
tUniversity

Secondary

Primary

adult education

literate

illiterate -2

The cateagory of illiterate receives a negative value because it
has been proven to delay further development

SN W
=@ O

2.Employment (8%.)

A high value is ogiven for employment in the Public Productive
Secteor because this is a policy of the present government. A
lesser value 1is given for unemployment and the (informal) sub-
emp loyment sector because the economy 1s presently in crisis and
it 18 not possible ft¢ subsidise the non—productive sectors.
Service sector employment.incliuding commerce,receives an
intermediate value because of its support role to the growth of
production and distribution.

Sector credit
1. Public productive 10
2. Private services and commercial 7
3. Small Individual (business) S
4. Informal -3
5. Unemploved -3

The informal and unemployed sectors receive a hegative value
because they do not support economic development and support
inflation in a distorted economy.

3. Level of Health (4%},

A higher value is given to those barrios with the greatest health
problem (usually due to poor sanitation).The determinant is
calculated per 1000 inhabitants and is wvalued as POSITIVE in
setting pricorities for works Dbecause 1illness has a negative
effect on the economy.
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4. Popular participation (10%).

Greater wvalue 1s given €0 popular action than to the level of
organisation in a community.All community activity that is
related to community developments and encouraged and implemented
by popular organization receives the same credit.

Issue Credit

1. Level of Organization

2. Community action by own initiative

3. Community action by non gov.organization
4. Community action initiated by the state

Ww W e

9.Dwelling occupation (overcrowding) 4%.
Overcrowding receives a POSITIVE value because it 1s considered a
negative factor which requires assistance.

6. Relationship to Urban Development EDUM . (5%) .
The direct reference used by the Urban Development Plan is used.

7. Relationship with the "city centres" (development nodes at the
city) (5%) .

In order to asses this aspect the indicators of the norm was
used, in this case the Index of satisfaction,according to the
relationship between the settlement and the Urban Development
Plan.The same criteria is used to assess the relaticnship bhetween
the settlement and the City Centres. The value is POSITIVE.

B. Land Use. (5%) .

The assessment of land use in each barrio 1is in terms of net
capacity and categorised as residential 2%.circulation 2% and
communal areas 2%. The proportions are compared with the norm

contained in the preliminar norms of Progressive Urbanization
(MINVAH) .

9. Densities (5%} .

The categories of dwelling/hectare. inhakbitants/ha and
inhabitants/dwelling are all aspects compared against the MINVAH
norms of social housing.

10. Environmental Restrictions (4%) .

A reference value of Good.Acceptable or Bad is given according to
conditions of habitation for each barrio.Factor which are taken
in account are water contammination. floods and the feasibility
of connection to service networks at a reasonable cost.

11. Physical Conditions of Existing Networks.

11.a. Rcad system (4%).

A norm is used as reference value eq 1=good) in order to assess
an Index of Satisfaction. A greater wvalue 1is given to road
systems in the worst condition and a lesser value to those in
better condition.The value is NEGATIVE

11.b. Seserage (4%} .

Since ManaBua is well serviced by a primary sewerage system the
assessment is mainly in terms of the feasibility of improving or
completing the secondary networks.reference is generally made to
the efficiency of the existing system described in ml/ha.ml/dw
and the numbers of inhabitants either already connected or Lo be
connected to the networks. More specifically:
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a. the number of dwelling units already connected to the network
in relation +to the total number of dwelling wunits 1in the
settlements ie. the existing situation without regard to the
underutilisation of the existing system.

b. the potential of the existing network in relation to its
capacity in terms of dwelling units and in relation to the design
densities of the settlements.This indicator shows the effective
capacity of the service in relation to the maximum housing
capacity of the project. Sewerage 15 an expenhsive service to
install and wmwantain and it is necessary to plan with accurate
indicators particularly in the low-income settlements.The most
important physical indicator is the ml/dw which 1is used to
evaluate the technical-economic feasibility of the projects and
to asses the locations siutable to be given priority for
increased densities on the basis of their ability to be serviced.
Theose areas without potemntial in their existing networks require
alternative solutions.Possible goll 1infiltration.These are
evaluated according to their productivity and also in relation to
the costs of extending the system with reference to future
servicing.

11.c. Rainwater Drainage (B%).

The efficiency of the net measured in ml/ha.ml/dw and ml/p is
used as reference wvalue.The problem is separated in to local
disposal of rainwaters and disposal to " its final destination.The
analvysis of 1local disposal is done by the same method as for
sewerade . the larger system of closed and co¢ken channels is
assessed on the basis of direct and indirect wvolumes of water
received in relation to the capacity of the existing system.

11 .d.Drinking water (4%).

The analysis of the drinking water network is also doen by the
same method as for sewerage.A specific factor in this case is the
daily consumption per capita which 1s an indicator of the
Interventiong needed 1n the domestic water networks.
11.e.Topography (3%) .

The topograrhical indicators ("bad" or "better") relate to the
characteristics of +the topography according to the type of
upgrading action that is intended.

Others indicators include depth of water table.regime of surface
water (flocd areas) soil gstability. (geo—technically problematic
zones) .

In the case of alternative waste water disposal indicators of
water percolation in the so0i1l is also considered.
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111.2. ACTIONS PLANS.

The last phase of the P5IB 1s the formulation of Action Plans.For
setting the priorities of interventions,the FSIB makes use of the
Evaluation Method.which criterias and assessments are in
continuous process of adequation to the changes ocurrying 1n the
city and to the interest of the various Institutions and Popular

Organizations involved.

The following list is done in February 87 and was used as Act?on
Plan the ongoing vear as far. This list is matter of discussion
at the Regional Buro (Delegacion Regional de la Secretaria de la
Presidencia) inasmuch it coordinates the annual programmes of the

various Regional Institutions. _ _
In making this list.simplified criteria was used for the

establishing of priorities. - _ _ o
In the 1list the barriocs are classified in 3 priorities F1.P2 and

P.The idea 1is to attend about 50.000 persons per year in
sanitation upgrading.

PROGRAMME OF INTERVENTION IN MANAGUA’S POPULAR SETTLEMENTS, 1986.
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no investments in piysical works
improval in sanitary conditions

SDCiO-eCOhDﬂ;C ;mgrgvenents

33 settlements, 10.4% dv)

settlement restructuring
improval of living conditiens
{services)

some civil works
socio-economic improval
increase of productive capaciv

71 settlements, 43,550 dw,

some civil works

regtructuring of settlemnts
improval of living conditions
incresse of productive capacity

32 settlements, 32,200 dw, /
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PRIORITIZATION OF BARRIOS FOR UP-GRADING INTERVENTION CHART 30
1A
.Prio Tip. psib BARRID TIPO. NoVvIV POBLACION HA Viv. /Ha.
1A F Domitila bLugo vD 691 5653 27 25,22
ia F Domitila Lugo c 45 267
1A F Santa Rosa vd B91 7262 43 20. 63
14 F Santa Rosa c 237 1296
1A F Carlos Sanchez ¥yD 924 4351 31 29, 81
1A F Jose Dolores Estrada VD 926 5479 35 26. 16
1A F Jose Dolores Estrads [ [:15) 46)
1A C Joge Dolores Estrada u 30 180 1 60, 00
1A F Waspan vD 764 5538 a5 22,14
1A F Wagpan A 165 1146 4 39. 29
1A F Camilo Chamorro vD 1359 a2z38 53 25. 45
1A F Camilo Chamorro C 8o 437
1A o] Camilo Chamorro u 131 786 (=) 21.13
1A C Camilo Ch. (Oscar Lino) U 233 1398 a8 30. 26
1A E Jose Benito Escobar VD 1512 14968 43 35.08
1A F Bertha Diaz vD 524 1791 19 27.72
8.578 59,251 300
.Prio Tip. psib BARRIO TIPO. Noviv POBLACION HA Yiv. fHa.
1B E C.Sandino 2/6,Bella CruzvVD 1711 15124 91 18, 89
1B E C.Sandino3/6, Bella Cruz VD 2565 22042 101 25, 40
1B E C.Sandinol/6, Bella Cruz VD asa 7106 44 19. 41
- 5.134 44,342 236
.Prio Tip.peib BARRIO TIPO. HNoVIV FPOBLACION HA Viv. /Ha.
ic ' Catorce de Septiembre u 128 768 4 31,22
ic E Sol de libertad VF 2502 10821 42 59. 43
1c E Villia Revolucion VF 739 7837 24 30.41
iCc E ¥illa Venezuela 81% VF 2057 17153 71 28,97
1C E Yilla Venezuela VF 475 3903 36 13.38
5.901 40.486 177
.Prio Tip.psib BARRIO TIPO. HoV1Y POBLACIOHN HA ¥iv. /Ha.
1D F Camilo Ortega Vb 797 6820 34 23.7
1D C Camilo Ortega B 32 193 2 16.8
1D F San Judas Horte B80% VD 3814 21854 30 76. 2
1D San Judas Norte 804 YA 0
1D A San Judas Horte C 102 558 .
1D F San Judas Norte 20% Va-VD- 1986 12724 49 40. 20
1D A San Judas HNorte o 327 1788 ERR
Sierra Maestra vD 1269 11807 50 25. 58
§.327 K5.744 185
.Prio  Tip.psib BARRID TIPQ. NoVIV POBLACION HA Viv. /Ha.
1E c Francisco Meza u 159 1194 9 22. 35
1E c Jorge Dimitrov u 1040 6240 36 29. 21
1E b San Jose Oriental S0% v a1 3270 15 3. 47
1E A San Jose Oriental C 89 486
1.43% 11.1%0 60
. Prio Tip.peib BARRIQ TIPO. NoV1v POBLACION HA ¥Yiwv. /Ha.
\F F Arial DParce 66% vD 872 7896 38 22.95
iF F Ariel Darce Cc 142 776
1F F Ariel Darce 33% vD 506 4193 14 36.14
1.520 12.865 57
Note:
P = priority
viv. = (vivienda)= dwelling
Tip.PSIB = PSIB typology of barrios
84
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Continuation
B.Prio Tip. peib BARRIO
P 2A F Cuba
P 24 F Cuba
P 2A D Santa Ana 38%
P 2A D Santa Ana
P 2A D Santa Ana
P 2A D Monsenor Lezcano
P 2A D Javier Cuadras
P 2ZA D Javier Cuadra
P 2A D Santa Ana 50%
P 2a B Monsenor Lezcano
P 2A D Santa Ana 3%
F 2ZA D Santa Ana
P 24 D Santa Ana 9%
P 2A D Santa Ana
B. Prio Tip.psib BARRIO
P 2B D Monsenor Lezcano
P 2B A Mongenor Lezcano
P 2B D Monsenor Lezcano
P 2B A Lae Torres 6%
P 2B B Los Angeles
P 2B B Rigoberto Lopez Perez
P 2B A Las Torres 94%Z
P 2B F EL Paraiso
P 2B F Larreynaga
P 2B F Larreynaga
B.Prio Tip. psib BARRIO
P 2C D Altagracia 10%
P 2C Altagracia
P 2C Altagracia
P 2C ) Altagracia
P 2¢C A Altagracis
B. Prio Tip. paib BARRIO
P 2D F Riguero
P 2D F Riguera
B.Pric  Tip.psib BARRIO
P 2E F Venezuela
P 2E F

TIPO.
VB

vD
v
vJ
v
v

vJ

TIPQ.

TIPO.
vD
vJ

vJ

TIPO.
vD

85

HoVIV
226
236
458

o
166
388
403

12
483
20
14
16
64
29
2517

NoVvVIv

1735
260
712
55
180
15
839
437
995
67
5315

NovIV
321

s27
231
1079

NaVvIVv
1328
as
1367

HoVIV
1172

1.240

PRIORITIZATION OF BARRIOS FOR UP-GRADING INTERVENTION

POBLACION
2914
1290
3157

o
207
2122
2342
65
5524
160
255
a7
15a
158
21139

POBLACION
19713
1421
9357
429
1250
75
6733
4150
7829
366
51323

POBLACION
2942

o
12071
1262
16275

POBLACIGN
10299
213

10.512

POBLACION
a588

372
9.960

HA

HaA

HA

HA

HA

14

78

39

31

18
18
24

136

15

28

43

26

26

15.74

26.6
40.0
11.6

17.74

Viv. /Ha.
44,77

22.89
55. G0
S1.43
25.00
47.13
24,14
41.81

Viv. /Ha.
21. 40

19.03

Viv. /Ha.
30. 89

Viv. /Ha.
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FRIORITIZATION OF BARRIOS FOR UP-GRADIN INTERVENTION

Continuation
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BARRIO TIPO. HoVviIv
Acahualinca VA 868
Acahualinca C Ja
Acahualinca Norte A 70
Edgar Lang u i71
San Patricio VL 120
Julio Buitrago u 165
Javier Cuadras v 100
Julic Buitrago u 295
Jonathan Gonzalez U 204
Jonathan Gonzalez A S46
Santo Dom. y Buen Air vC 83
Santo Domingo A 60
Benedicto Valverde VA 458
Los Angeles S93% VD 447
Rigoberto Lopez Ferez vJ 983
Rigobertec Lopez Perez c 278
Colonia Managua VG 125
Camino Sto Domingo A 8
San Luis Sur vD 364
Tenderi VG 441
De Junio 10 vG 748
Maestro Gabriel VK 330
Nicarao 85X vG 567
Nicaraoc c 47
Adolfo Reyee &6&% YD 279
Bello Horizante 25% VK 324
Bello Horizonte 75% VK 1571
De Mayo 1 u 173
Nicarao 15% VG 204
Adolfo Reyes 33% VD 139
Santo Domingo VM 94
Primero de Mayo VG 1190
Camilo Ch. (&. Pacheco) U 76
Villa Libertad VG 1733

13499

POBLACIQN
=3 ¥:11
207
449
1026
641
990
577
1770
1224
3502
446
416
4394
3673
8037
1520
206
51
2737

3500
5300

3256
5186
256
2719
2449
10347
1038
1810
1315
552
9634
456
12766
989936

HA

472

Viv. /Ha.
.29

44

35.
32.
. 96
.25
16.
24.
36.
29.
. 65
.76
91.
13.
24,

41

11

41.
.21

13.

50.
31.

37.
22,

46.
.72
31.
22.
40,
39.
.94
52,
24.
66,

24

PRIORITIZATION OF BARRICS FOR UP-GRADING INTERVENTION
Priority |N°of Dwellings |Population | % of tot. Ha.
populat,

1 A 8.578 59,251 6,84 % 306

1B 5.134 44,342 5,12 % 236

1C 5.9801 40.488 4,67 % 177

1D 8.327 55.744 6,43 % 185

1 E 1.409 11.190 1,29 % 60

1 F 1.520 12.865 1,48 % 52

2 A 2.517 21.139 2,44 % 78

2 B 5.315 51.323 5,92 % 136

2 C 1.079 16.275 1,88 % 43

2D 1.367 10,512 1,21 % 26

2 E 1.240 9.960 1,15 % 32

P 13.49%9 99.936 11,53 % 472

Total 55.886 433.025 49,96 % (1.803
Total MA-

NAGUA/85 117.557 866.533 100,00 % 4.828
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LOT PLAN FOR THE UP-GRADING AND SANITATION OF LOW-INCOME

SETTLEMENTS IN MANAGUA.

The Integral Sanitation and Up-grading Plan generally has

a

multidimentional character. It intends to tackle the

consequences of poverty at their most sensible points,
through integrated development programmes that can generate
physical improvements and create conditions for the economic
basis of growth within the settlement.

The functions of the Plan are:

l\

REVISION of hypothesis concerning different types of low-
income settlements and of new modes of intervention for
their improvement.

EVALUATION of different up-grading and sanitation alterna
tives ,in relation to the needs of each settflement and
taking account of the community organization's experien-
ces,

FEED-BACK to the model in order to have an ongeing refor-
mulation of the action plans of local institutions and in
order to be able to use it as a methodological system in
other countries of the region.

DATA BANKS, mainly those concerning forms of community
organization, self-help, performance and productivity of
the works carried out and follow-up possibilities (re-ap-
plicability) in other context. ‘

CHART 31

TYPOLOGY OF BARRIQS AND PILOT PLAN

TYPE OF BARRIQ POPULATION N° DWELL. % DWELL. PILOT BARRIO

Spontan. settl., 66,869 10.434 11,7 B-15%

ruins and cuarte-

rias (illegal old

and new)

Progressive ur- 28.081 5.387 4,95 J. Gonzales
baniza.(site-&-ser

vices after 1979}

Planned popul. ba  237.449 30.866 28,45 Ciudad San-
rrios (old): dino

Spontan. popular 259.587 38.168 35,07 Camilo Ortega
barrios Adolfo Reyes
Sup-total 79,64

Residential - 152.362 22.168 20,36

Total 777.348 108.822 100,00
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SETTLEMENT TYPES,

PHYSICAL AND SOCIAL CHARACTERIZATION AND

TYPE OF REQUIRED

INTERVENTION

CHART 32

Type of settlement

Socio~physical characterization

Required intervention

Spontaneous settl.
Slums and Ruins

Settl. developed in inadequate
zones-high density- overcrowding
-advanced physical dilapidation
-~lacking public services-margi-
nal sectors( e.q. population
displaced by the war)- extreme
poverty - mainly adult popula-
tion-weak social organization
susceptible to anti-social
actions,

Need resettlement-
emergency up-grading
programmes (especial-
ly health and sanita-
tion)- income impro-
vement and survival
programnas.

Progressive develop-
ments

New settl. (site-and-services
type)- self-help- lay-out design
ed by the Ministry of Housing
(MINVAH)- with collective infra
structure but without sewerage
system- dilapidated dwellings-
young population- high unemploy
ment and informal employment-
population with a high degree
of community participation con-
sciousness.

Need provisional im-
provement of condi-
tions of physical
infrastructure and
dwellings-

Need lesser degree
of physical rearran-
gement-

Need income and pro-
ductive capacity im-
provement programmes,

Planned low-income
settlements

Settl.with legalized properties
- presenting different types of
lay-out and different degrees

of consolidation - many having
some type of infrastructure-dwel
lings in process of consolida-
tion- unemployed adult popula-
tion having different handicraft
skills,

Need some type of
physical rearrange-
ment- infrastructure
improvement of dwel-
lings— improvement

of productive capaci-
ty and of employment
possibilities.

Spontaneous low-in-
come settlements

In general these settlements
present situations of legali-
zing properties- low density-
adult population- community
crganizations with experience
in collective work and improve-
ment actions.

Need physical rear-
rangement {(lay-out/
land use adjustments)
basic infrastructure
systems- improvement
of dwellings and of
productive capacity-
density adjustments-
efficient public un-
conventional services
(that require low
maintenance and popu-
lar participation).
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STAGES OF THE PILOT PLAN

STAGE I Design, election of technologies, construction
drawings, preparation / programming of construction works
and other executions to be realized in collaboration bet-
ween govermental and non-govermental local organizations.

[F8

STAGE II Stage of consolidation and reinforcement of com-

munity organizations and of collective programming of works
to be carried out.

STAGE III Stage of construction and of collective produc-
tion and survival programme initiation based on organiza-
tion, participation, and self-help.

STAGE IV Stage of the organization and the building of
basic c¢ivil works. Rearrangement of the settlement and re-
location of dwellings that need to be demolished.

STAGE V Stage of construction of basic infrastructure

works: sewerage, drinking water, rainwater drainage, pe-
destrian road pavement (surfacing), public llghtlng, af-
forestation of communal areas.

STAGE VI Stage of dwelling improvement linked to collec-
tive production or to community enterprises and to popular
participation.
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TYPE OF SETTLEMENT, QUANTIFICATION AND PERCENTAGES

CHART 33

Dwelling Type of settlement JPopulation | Number of] % of |Pilot settle-

condition dwellings{ total|ment

Dwellings ] Spontaneous settl., 66.869 10.434 11,70iB-15

in poor slums and ruins Acahualinca

condition |(illegal new and
old)

Dwellings Progfessive develop 28.081 5.387 4,95} JONATHAN GON-

needing ments (site-and-ser ZALES

improvem. |vices after 1979)

and/or en-

largement |[Planned low-income 237 .449 30.966 28,45 |Ciudad Sandi-
and old settlements no
Spontanecus low-in- | 259.587 38.168 35,07 |Camilo Ortega
come settlements Adolfo Reyes
Sub-total 79,64

Dwellings |Residential quarters| 152.362 22.168 20,32

that don't

need enlar

gement or

repair
TOTAL 744,348 108.822 | 100,00
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CAMILO ORTEGA

Density : 31 dwell./ha.

MONSENOR LEZCANO

Density :

27,8 dwell./ha.

SAN ANTONIO

Density :37 dwell./ha.

Circulation : 8,6m1/dwgl Circulation : 9,0ml/dwell. Circulation : 7,02ml/dwell.’.
LAND USE LAY-0OUT SYSTEMS IN DIFFERENT BARRIOS OF MANAGUA COMPARATIVE ANALYSIS
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in the five Pilot Barrios
Photographic Illustration



PHOTO 1.

Metal moulds for the production of pipes.

Factory "Carlos Arrollo Pineda"
PHOTO 2. Factory "Carles A. P.”
Concrete block production,

PHOTO 3. Factory "Carlos A. P."
General view., Storage and drying.
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PHOTO 4, Factory "Ribas Salazar"
Casting of multiple washing units {single and double
concrete washing units).

PHOTO 5. Factory "Ribas 5.°

Siab for latrine floor. 91



PHOTO 7. Barrio CAMILO ORTEGA. One of the roads belonging to

the "basic mwain road network" that will be (consolidated) re-
congtructed in the short term. Note the rainvater drainage sys-
tem opperating through open channels along the street, The
*ostreet-bhed® has deep erosion furrows which make the ciculation

of vehicles almost impossible.

PHOTO 8. Barrio C. ORTEGA. The same road of the last photo af-
ter a heavy rain. HNote the evolution of the erosion furrows.
Rainwaters do not reach the drainage channel because they are on
a higer level than that of the street. In such cases erosion will
finally destroy the drainage channels.
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PHOTO 9. Barrio €. ORTEGA. One of the roads belonging to what

vould be the "basic main road network”.HNote the lack of drainage
systems and the depth of the erosion furrovs and potholes. The
consalidation project for this barrio includes, in the emergency
phase, the reconstruction of this street.In this gtretch concrete
street tiles will be laid and open channels will be dug. Becauge
of the deteriorated state of the gtreet, it vould be necegsary to
uge machinery for its reconstruction. Hote +that a water supply
pipe (indicated by an arrowvw) lays bare because of the erosion

process.

PHOTO 10 Barrio C. ORTEGA, Typical examples of very rudimentary
receptacles used for the gtorage of water, also a double washing
unit. Note the direct dispcsal of waste water.

PHOTD 11. Barrio C. ORTEGA. Concrete tank for the callection af
vaste vater, close to the boundary between the lot and the public

road.
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PHOTOS 13 and 14. Barric €. ORTEGA. Two aspects of the same
street: before and after a heavy rain. Note the enlargement

of the erosion furrowa. The erosion caused by the rain tends

to hlock the cutflov channels thus imparing the efficiency of

the drainage system and causing local flooding. Note the great
amount of garbage on the street. For this area the consolida-
tion project includes the pavement {concrete street tiles) and
the excavation of open drainage channels.
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PHOTO 12. Barrio C. ORTEGA. View of a passage over an open "ditch”
vhich contains a great amount of accumulate garbage and a pig
freely wandering about.

PHOTO 15. Barrio €. DRTEGA. In this eituation = dwelling is at
high risk of slippage of the 5 mt., sub-vertical slope behind it.
In this case the dwelling must be relocated and the slope regra-
ded, or reinforcement works must be carried out.

PHOTO 16. Barrio C. ORTEGA. A pedestrian street without drainage,
as shovn by the large puddle. In such cases adequate drainage
systems mugt be installed or the street regraded to eliminate the
*lov point®.Note in the background the works for the installation
of a drinking water network. 97
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PHOTD 17. Barrio C. ORTEGA. A street to be reconstructed as a
pedestrian way. Hote the euisting large drainage channel. In this
case the consolidation plan proposes that a foot-path be built

beside the channel to improve pedestrian qirculation during the
rain season.

PHOTO 18. Barric C. ORTEGA. A street belonging to the main road
network, near a "ditch".Note the smount of garbage on the street.
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PHOTO 19. Barrio ADPOLFO REYES. Aspect of one of the streets to be
reconstructed as a pedestrian way. Note the relatively good pre-
gervation of the place. Observe also that the street is rather
flat and therefore severe erosion processes do not occur, The re-
congtruction of this street is planned on the medium/long term,
with the use of aided self-help labour.

PHOTO 20, Barrio A. REYES. One of the streets to be reconstructed
as a pedestrian way. Note the effecte of erosion and the amount of
garbage scattered along the drainage channel. This area already
has a Bewerage system. It is proposed that the road hierarchy will
be main roade with a large number of pedestrian streets. In this
system garbage will be collected from the main roads only.
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PHOTO 21. Barrio A. REYES. One of the streets chosen to be part
of the "main road gystem". Concrete street tiles will be laid in
the medium term. Note the amount of garbage thrown in the draina-
ge channels and on the street.

PHOTO 22. Barric A. REYES. Ampect of the main street near a ditch.
Although the area is relatively flat, there is a concentration of
rainwater in this part of the street (see drawing ).The abaence
of drainage system results in water invading the houses on the
left side of the photo. Sand bags are usged to try to protect the
houses from the rainwaters.

PHOTO 23. Barric A. REYES. Main access road to the barria. The
building, which belongs to a school, iz on a lower level than
that of the street. When there are heavy rains the water flows
from the adjoing streets into the school (see drawing ).The con-
solidation project proposes the disposal of this waters before
they reach the school.
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PHOTO 24. Barrio A.REYES. An adjoing street which contributes to

the flooding of the school. As an emergency measure this wvaters
must be collected near the intersection of the streete {(foregroud
of the photo! and disposed of into the channel that existes on the

boundary of the ares.

PHOTO 25. Barrio A. REYES. Private collector that has been exposed

by the effects of erosion.
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PHOTO 26. Barrio A. REYES. Manhole exposed by the erosion.

PHOTO 27. Barrio A. REYES, Garbage thrown on the streets and the
presence of a loose pig.
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PHOTO 28. CIUDAD SANDINO. Zone 2. Aspect of a main road under the
official urbanization proposal.HNote the dimensions of the "street-
bed®, the absence of foot-paths and of any drainage system. The
streets are generally flat, close to the "high points” (phota),
they are in good shape, without major damage by erosion.

PHOTD 29. CIUDAD SANDINO. Zone 2/3. Note the large number of hou-
ges with flogor levels lower than that of the street, presenting
various degrees of difficulty in disposing the rainwaters into the
road gystem. HNote the kerbs placed to protect the houses. In the
back-ground one can see signs of erosion on the street-bed. This
means that the waters do not drain along the kerbs but along the
street.The existence of houses in this conditions makes it
difficult to install drainage and severage systems.

PHOTO 30. CUIDAD SANDINO. Zone 3. Aspect of one of the streets
close to the ditch that runs through the area. Presently, rainwa-
ters are carried exclusively by superficial drainage to the dit-
ches (natural channels) that drain the area. The accumulation of
rainwater causes erosion and finally jeopardizes the circulation
of vehicles. Note the great amount of garbage an the stireet.
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PHOTO 31. CIUDAD SANDINO. Note the absence of any rainwater drai-

nage system. The maintenance of streets is carried cut by repeated
scraping which causes a deepening of the street-bed in relation to
the foot-paths. This can be observed in the foreground (right) of

the photo. This practice can result in chronic problems.

PHOTO 32. CIUDAD SANDINO. Street situated between zone 3 and zone
4. Note the damage caused by erosion, that makes the circulation
of vehicles very difficult. Note also the lov population density

of the area.
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PHOTD 33. CIUDAD SANDIND., Rudimentary installation of water supply
through a flexible hose. Note the direct dispeosal of (non sanita-
ry} waste water and the presence of a loose pig in the drainage
channel.

PHOTO 34. CIUDAD SANDINO. Lastrine under construction. Observe the
small dimensions of the hole and the erosive processes taking pla-
ce immidiatly under the masonry bolck foundation.

PHOTO 35. CIUDAD SANDINO. Latrine under construction,

Single geat
placed on pre-fabricated slab.
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Observe the

PHOTO 36&. CUIDAD SANDINO. Latrine with double seat,
rudimentary construction.

PHOTO 37. CIUDAD SANDINQ,
type dwelling (mixed system of masonry/wood).

PHOTO 38. CIUDAD SANDINO. Construction details of a mini-skirt
type of dwelling.

Construction details of a "mini-skirt®
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PHOTO 39. CIUDAD SANDINO., Zone 2. On top of the generalized pro-
blems of lack of drainage and of erosion, there are localised
problems which are relatively seriocus, such as the constant over-
flov of the existing ditch between zone 8 and zone 2. In this way,
rainvwaters drain freely over the streets from zone 2 to zone 4,
where they reach another ditch on the boundary of the area (see
draving 4). The photos 39 and 43 shov other aspects of this pro-
blem. Note in the left of the photo the accumulation of rainwater
and the beginning of erosive processes (observe the dimensions of

the astreet).
PHQTD 42. CIUDAD SANDINO.Zone 4. A street below the collertion
point described in the last photos. Note the dimensions of the

erosion furrovs and the partial destruction of the already com-
pleted drainage works. Observe the accumulation of garbage.
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PHGTO 40. CIUDAD SANDINC. Point of rainwater collection on the
boundary between zones 2 and 4 (see drawing 6). Although there is
a drainage system from this point to the existing boundary ditch,
most of the rainvaters drain onto the streets causing large ero-
gion furrows and overflows,

PHOTO 41. CIUDAD SANDINO. Another aspect of the collection point
described in the last photo.Note the lack of barriere to prevent
accidental falls.In the background one of the few tiled streets
of the area. In the present consolidation project high priority

ig being given to the main road netvork. This will include (as far
as possible) the paving of those streets which present larger
drainage and erosion problems.

PHOTO 43. Barrio B-13 (JOSE BENITO ESCOBAR). Buildings along the
East zone. Observe the dilapidated dwelling=s with exterior card-
board protections.
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PHOTO 44. Barrio B-15. Buildings along the West zone.
Note the nar-

PHOTO 45. Barrio B-15. A street of the oldest area.
row street, which is well suited to pedestrian way. Obsreve the
small drainage channels ("canaletas™) which are made on-site.
Note the entrances to the houses and the lack of foot-paths.
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PHOTO 46. Barrio B-15. In the background can be seen the zone of
more recent occupation.,Mote that the strrets are congiderably wi-
der (approx. 12m.). Ohserve also the existing slope of the street-
bed near the "canaletasg" which makes it impossible for the rainwa-
ter ta reach them.

FHOTOD 47. Barric B-15. Open "canaletas” in the intersection of two
steets. This is one of the weak points of the open "canaletas’
system, because there are generally accumulations of garbage, a
decrease of the flow capacity and a need for reinforcement to al-
lovw traffic circulation. There is also the problem of continuos
maintenance.

PHOTO 48. Barrio B-15. Public watertap on the foot-paths.
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PHOTO 49. Barrio B-15. Public watertap on the foot~paths.

PHOTO 50. Barrio B-15, Domestic installation with rudimentary
vater storage.
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PHOTO 5!, Barric B-15. Boundary of +the inhabited area, with a
strip of cultivated lend that reaches the edge of the lake.

PHOTO 52, Barrio B-15. Area of more recent occupation. A street of
large dimenesions. Note the dilapidated state of the drainage "ca-
naleta”. Large volumg of water drain onto the street. In thie case
the camber of the street would have to be changed to provide s
slope for runcff to the "canaleta”. In some situations, the pla-
cing of small artificial humps across the street can help to guide
the rainwaters to the "canaletas”.

PHOTO 53. Barrio B-15. Small drainage channels which are being
destroyed by erosion and do not work because of the relative dif-
ference in levels between the street-bed and the edge of the "ca-
naleta”.

PHOTO 54. Barrio B-15.Area of more recent occcupation. Note the law
population density and the lack of any infrastructure.
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PHOTO 55. Barrio JONATHAN GONZALES. Aspect of one of the streets
proposed to form part of the main road netvork. Although being of
official urbanization priority, it has no pavement or drainage
infrastructure. This portion of the street will not be the object
of any woks on the short or medium terms. Note the vidth of the
read of approx. 15 m.

113

55



k)

PHOTC 36, Barrio J. GONZALES. View of part of one of the streets
to be reconstructed as a pedestrian way. Note the erosion furrows
and the garbage accumulation on the street-bed.

114 '



31

v

4

in

-

PHOTO 57. Barrio J. GONZALES. Area near the Av. B. Zeledon. HKote
the ahsence of slope, the street width and the lowv population den-
sity. The drainage channel only serves the Hospital area {right
side of the photo}). Note that rainwater that drains onto the
street-bed does not have access to the drainage channel because
ite edge is higher than that of the street.

PHOTD 59, Barrio J. GONZALES. Area near the Avenue. Here frecuent
floods take place. There is insufficient slope to allow the
superficial drainage of rainvater. When the barrio ie consolida-
ted, this area would have to be treated with priority. MNote (in
the foreground) that the floor of the houses is on a lower level
than that of the street, which causes problems of drainage and
floods.

PHOTO 60. Barrio J. GONZALES. Another aspect of the area described
in the last photo. Note the accumulation of rainwater and the re-
latively flat streets.

PHOTO €1, Barrio J. GONZALES. A street located in the "low part"
of the barrio, near the Avenue, It is not possible to drain the
gurface rainwvater without an increase on the longitudinal slope of
the streets; this can be accomplished through minor infilling. The
filling must be generalized in order to allow the drainage of the
adjoinig lots to flow towards the road system.
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PHOTO 62. Barrio J. GONZALES. Rudimentary domestic installation
with the use of flexible hose.

PHOTO 63. Barrio J. GONZALES. (Non-sanitary) vaste vater storage
at the exit of the domestic installation.

PHOTC 64. Barrio J. GONZALES. Viev of a double washing unit with
the end of the hose submerged in the water tank.
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PLAN FOR SLUM UPGRADING

Rlternatives of Interventions in Pilot Barrios

Illustrations

Note: The definitive Director Plans are in
elaboration .the final results should be

printed in April 1988B.
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2.2

2.3

ALTERNATIVE "A"

COLLECTION-NETWORK + BIODIGESTION 4
INFILTRATION EVAPORATION

BASIC CHARACTERISTICS

-~ Secondary collecter inside the blocks, with diameter
@ 100 mm, articulated by a system of gathering and
transit boxes

- Main Collector along the sidewalks of the streets,
@ 100 mm or @ 150 mm, depending on the situation.

-~ Biodigestive Unit, dimensioned for averagely 50
dwellings, working with sewage and solid wastes.

- Infiltration and/or Evaporation Unit, dimensioned
for the disposal o©f the effluents from each
Biodigestor.

CONSTRUCTIVE CHARACTERISTICS
Boxes

- see examples sketched in annex
Bicdigestive Units

-~ construction in enforced meortar
Infiltration/ Evaporation Unit

- trenches or beds according to scheme
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ALTERNATIVE "B"

IMPROVED LATRINES + JOINED COLLECTION OF GREY-

WATERS AND RAIN-WATER

1. BASIC CHARACTERISTICS

~ ventilated latrines for the exclusive disposal of
human excretes
- water from dish-washing, cloth-washing, etc passes

through grease: traps and is.than thrown into the

drainage system.

Sub alternatives: A
B-1: grey-waters are conducted through pipelines

towards gqutters alongside roads
B-2: grey-waters conducted by open channels from

the households towards open drajinage.

2. CONSTRUCTION CHARACTERISTICS

2.1 Latrines (see scheme)
- sub-alternative 1: single latrines
- sub-alternative 2: double latrines

2.2 Grease traps

- see stCheme.
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MANGUEIRA
FLEXIVEL

- i : : . ACUMULD DE

AGUAS PLUVIAIS

-.-"""""""'b

REDE PUBLICA
"DE ABASTECIMENTO

- MOVIMENTO DE -FAIXA DE

- - AGENTES CONTAMNINADOS SOLO SATURADOD

FIG. 1 - ESQUEMA TiPICO DE CONTAMINACARO DO
SISTEMA DE ABASTECIMENTO.
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