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PREFACE

In response 1o a request (rom the Government of the Republic of Ionduras, the
Government of Japan decided to conduct The Study on Solid Waste Management of the
Urban Area of Tegucigalpa’s Central District in the Republic of Honduras and entrusted

the study to the Japan International Cooperation Agency (JICA).

JICA sent to Honduras a study team hcaded by Mr. Takeshi Tomiyasu, KOKUSAI
KOGYO CO. LTD., four times between December 1997 to March 1999, [n addition,
JICA set up an advisory committee headed by Dr. Hidetoshi Kitawaki, a professor of Toyo

University, which examined the study from specialist and technical points of view.

The team held discussions with the officials concerned of the Government of Honduras,
and conducted field surveys at the study arca. Upon returning to Japan, the team

conducted further studies and prepared this final report.

I hope that this report will contribute to the promotion of this project and to the

enhancement of friendly relationship between our two countries.

Finally, I wish to express my siacere appreciation to the officials concerned of the

Government of the Republic of Honduras for their close cooperation extended to the study.

March, 1999

Kimio Fujita
President
Japan Internatinal Cooperation Agency




March, 1999
Mr. Kimio Fujita

President
Japan International Cooperation Agency

Letter of Transmittal
Dear Mr. Fujita,

We are pleascd to submit to you the report on The Study on Solid Waste Management of the
Urban Area of Tegucigalpa®s Central District in the Republic of Honduras.

This report consists of three main components, a study on the present waste management
situation, a solid waste management master plan until the year 2010, and a feasibility study on the
priority projects for the urban area of Tegucigalpa’s Central District.

Just before the termination of this Study, Honduras was hit by Hurricane Mitch, which caused
severe damage to the counfry. Due to this damage, an additional study was carried out and
revisions were made to the original premises on which the master plan was based, and
subsequently the original master plan for solid waste management, and the original feasibility
study on the priority projects.

The study on the present waste management situation assesses the present waste management
situation of the wrban area of Tegucigalpa’s Central District after carrying out cleven basic
surveys.

The master plan comprises a forecast of wasfc generation amounts; a planning framework with
phased goals, targets, and slrategies; the best technical system; the financial system; and the
organizational and institutional system. Since improvement of the organizational and institutional
system is necessary to materialize the master plan and to establish a sustainable solid waste
management system, it was given the highest priority. To this end, several recommendations were
made, they being, the establishment of an independent solid waste management authority and the
introduction of the new waste fee collection system.

The feasibility study was conducted on the priority projects proposcd to be undertaken between
the years 1999 and 2002. These consist of improvements of the organizational and institutional
system, the waste collection and haulage system, and the construction of new final disposal site.
These projects were evaluated from financial, economic, technical, social and environmental
aspeets and were found to be feasible in all aspects.

During the study, four pilot projects were carried out. Two of these, the “Campaign for Raising
Awareness on Solid Waste Issues” and the “Experiment on the Implementation of the Best
Collection System for Marginal Arcas”™, promoted the aclive participation of the counterparts and
residents, provoking a strong positive response.

We wish lo take this opportunity to cxpress our sincere gratitude to your Agency, the Ministry
of Foreign Affairs and the Ministry of Health and Welfare. We also wish to extend our sincere
gratitude to the Government of the Republic of Honduras, the Municipality of the Central District,
the Einbassy of Japan and the HCA office in the Republic of Honduras.

Finally, we hope that this report will help improve and enhance solid waste management and
urban environment sanitation in Tegucigalpa’s Central District in Honduras,

Respectfully,

Wm

Takeshi Tomiyasu

Team Leader

The Stndy on Solid Waste Management of the
Urban Area of Tegucigatpa’s Central District in
the Republic of Honduras
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List of Volumes

g Voiume | Summary
Volume I(S) Summary (Spanish Version)
Volume i Main Report
Volunie 11(S) Main Report (Spanish Version)
Volume I Revised Main Report
Volume IHS) Revised Main Reporl (Spanish Version)
Volume IV Annex
Volume V Data Book

Note:

The revised main reporis (English and Spanish} are being made taking into account
the effect of flurricanc Mitch on solid waste management works.

Since the other reports were made before Hurricane Mitch hit Honduras, its effect on
solid waste management works was not taken into account.

Although the revised main reports (English and Spanish) best illusirate the current
conditions, the other reports should also be referred to {or detail.

This is the Main Report.

In this report, the project cost is estimated using the July 1998 prices and al an
exchange rate of 1US$ = 143.85 Japancse Yen = 13.4892 Lempiras.
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Plate 1: Field Investigations (1) Waste Amount and Composition Survey

S ——— o ] . ‘

Waste Amount Smvey

After proper mixing, the waste was divided mto four ~ Two segments of diagonally opposite waste were
segments of approximately the same size removed and the remaining waste was mixed again
urdi! the volume was reduced to the desired volume.



Waste sample were put into a calibrated plastic Any51s of physical composition of waste samples

bucket to record volume and weight

N

Samplcs were dmded into 10 components Waste samples were categonzed into paper ﬁber
grass & wood, plastics, rubber, leather & metal,
botiles & glass, stones, food wastes, and others.

Analysis of the three components of mixed

I ¥ e : ’ -4 .
The samples were dried, incinerated and subjected to

The samples divided into 10 components were .
the three components analysis.

measured individually.
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Plate 3 ; Field Investigations (3) Disposal Ameuni Survey, Public Opinion Strvey,
lVorlm.fmp (PCM), Present Final Disposal Site Conditions

Disposat Amount Smvey Public Opinsion Survey
Y

Detenﬁining the waste load and loading capacity of lntervlcw of 300 honseholds f'rom the hlgh mlddfe
municipal and private collection vehicles and low-income arcas on waste discharge and
callection serviees

PCM Waorksho Present l*mal Disposal Site Condi mons

A workshop was held to discuss the different ways Scavengers’ buming of copper wire in their aim to
the final disposal sile could be improved, inviting a recover copper occasionally sets fire to the waslces.
totat of 15 people representing the residents, the

AMDC, scavengers and the JICA study team.

The fmal dlsposal site is eqmpped with 3 bu!ldozcrs

About 100 scavengers are alwayé on the tookout for
recoverable materials.



i
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P.’nre 4: Waste Cellection Service

Waste collectlon velucle 120’ duhlp truck

AlSm roll “on roll- oﬂ'truck -
{private company vehicle)

A 15m compactor truck loadmg waste ﬁom a 4.6m’
container (private company vehicle)



Plate §: Pilot Project (1) Campaign for Raising Awareness on Solid Waste Issues
Pilot Project (2) Experimental Inplementation of the Best Collection system for

Marginal Areas

(1) Campaign for Raising Awareness on
Solid Waste [ssues

PR

Logol'c contest -
The 1%, 2%, 3" prize winners of the logotype contest,
held by a local newspaper, and the campaign mascol

Educational programs on solid waste issues:
The educational texts and panels produced by the
counterpart and the study team were used 1o conduct
an cducational program.

The illegat dumsit at San Marthlfﬁyest:;é (e-r
the ctean-up operation). The breeding of flies and
generation of foul smell were controlled.

Campain os :
Banners (30), posters (3,000), stickers (large: 5,000,
small: 10,000) were made for the campaign.

(2)Experimental Implementation of the Best
Collcction System for Marginal Areas

» 4o 4 e Ko i by
The suitability of the container collection system in
marginal areas where colledlion is unsatisfactory
was studied. The clean-up operation of the illegal
dumpsite was carried out to encourage the
residents to dumip waste into the containers and to
be proud of their area.



Plate 6 Pt!of Pro;ecr (3 E \penmenml Improvement of the Fi mrl Disposal Site

(3) Experimental Improvement of the ¥inal
Disposal Site

1} Facility Improveincnt

a}lmprovement of security facilities (gates, I'cnccs?

Shoulder of the naE dispo:al sute slope (Before)

¢} Manufacture and use of a movable net fence to
g{ ent waste from scauermg

¥
-.__;.:-

To mmmnze waste scattening at the Iandﬁll sectton
net fences that can be moved from one landhil
scction to another, depending on which section is
being used, were made and instatled.

¢ pate constructed
disposal site {After)

Shoulder of the final disposal site slope (Aﬂer

d lnstaliauon of  gas. rem_oval faclhhes

To speedily remove, dissolve, and stabilize pases
gencrated by the covered wastes, and to prevent
explosions at the site, gas removal facilities were
installed.



Plate 7: Pilot Projects (3} Experimental Iniprovement of the Final Disposal Site

Pilot Project (4) Improvement of the Manageriat Capability of the Cleansing Departinent

2) Demonstration of land(ilt techniques & hands-on-{raining on sanitary landfill techniques
Guidance on sanitary landfill tochniques was extended using municipal owned machinery.

54 trucks of waste were 1Id to the sanitary landfill
experiment yard.

(4) Improvement of the Managerial Capability
of the Cleansing Department

Methods lo effectively use various data were introduced

and the stafT were made to recognize the imporiance of

proper management methods, to upgrade their managerial

capabilities.

3) Sanitary Improvement through Scavenger
Participation

Formulation of final disposal site operation
regulations with scavenger participation

]
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AMDC’s Solid Waste
Executing Unit (SWEL)

Municipal Cleansing
Corporation

Municipal Corporation

Non-Residential Waste

Residential Waste

Glossary

A provisional waste management authority under the current
AMDC administrative structure,

An autonomous wastc management agency that witl be
established by 2001,

The tegislative council of the AMDC.

Municipal solid wastes that arc gcncratcd from sources other
than residences. For the purpose of this study, non-
residential waste is divided into business waste, waste from

large dischargers, and waste hauled ditectly {direct hauhgc)
to the final disposal site.

Municipal solid wastes that ar¢ generated from only
residential sources. For the purpose of this study, residential
waste is divided info wastes from high income residences,
middle income residences, and low income residences.
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Introduction

Background

As of 1998, the population in the urban arca of the Central District in the Republic of
Honduras is approximately 850 thousand. However, with the remarkable population

increase, coupled with urban migration, the population is estimated to reach 1.35
million in 2010.

At present, approximately 64% of the urban population is provided with regular waste
collection services. However, the services offered by the municipality of the Centeal
District {AMDC) could not cope with the rapid increase in illegal scttlements,
conscquently resulting in illegal waste dumping or burning in the open by residents of
these arcas. It is also difficult to collect the waste from these districts as most are
located on steep terrain.

No environmental protection measures except waste covering is being carried out in
the present final disposal site. Although there arc soil and heavy equipment for
coverage, it is not being carricd out on time, due to the shortage in supply of diesel
fuel for heavy equipment. Thercfore, problems such as offensive odors, waste
scaftering, unsightly view and the increase in scavengers are intensifying and,
furthermore, the number of critics to the disposal site is on the risc.

These problems can be attributed to the following: 1) an insufficient waste fee
collection system and financial system for solid waste management (SWM), 2) the
administrative agency’s defective organizational structure and  implementation
system, and 3) lack of administrators and engincers for the formulation and
implementation of an appropriate SWM plan.

Currently, the Central Districts critical solid wastc management system is providing
its services mostly with the collection vehicles, equipment for final disposal sites, and
spare parts that were provided under the Japanese Gramt Aid Program in 1993.
Although four years has passed since then and these equipment will soon need to be
renewed, there is no replacement plan because the financial situation of the AMDC is
extremely critical. It can be expected that the solid waste management works will
collapse with the expiration of the equipment’s lifespan.

Under these circumstances, the Government of Honduras oflicially requested the
Government of Japan, to carry out a study on the solid waste management (SWM) of
the urban arca of Tegucigalpa’s Central District in order to improve cnvironmeital
and sanitary conditions. In response to the request, the fapan International
Cooperation Agency (JICA), the official agency responsible for the implementation of
the technical cooperation programs of the Government of Japan, employed Kokusai
Kogyo Co. Ltd., as a consulting company for this study.

I-1
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1.2  Scope of the Study

1.21 Objectives of the Study
The Study aims to:

o Formulate a Master Plan on SWM by focusing on the main issues identified in
the Preparatory Study.

¢ Carry out the Feasibility Study of the priority projects.

¢ Tcchnology transfer to counterpart personnel regarding SWM study and
planning methods.

1.2.2 Study Area

This Study covered the urban arca of the Central District as of 1998 and the forccast
urban arcas as of 2010 as shown in Figure 1-1.

1.2.3 Wastes Targeted

‘This Study targets residential waste, market waste, commercial wasle, street waste,
and institafional waste. As for medical and industrial waste, the study proposes
general recommendations on how to properly handle such waste types based on
existing information.

1.2.4 Target Year

The Master Plan covers the period between 1999 and 2010.

v
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1.2.5 Main Contents included in the Final Report

The Final Report ineludes the following contents,

SWM Master Plan

Evaluation of the Present Situation of Solid Waste Management
Planning Framework until the year 2010 for the Master Plan
Collection and Haulage IMlan

Process, Treatment, and Recyeling Plan

Final Disposal Plan

Organizational and Institutional Plan

Sanilary Education Man

Financial Plan

Phased Implementation Plan

Project Evaluation of the Master Plan

¢ & & & & @ & & 5 B

Feasibility Study of the Priorily Projeeis

Evaluation of the Pilot Projects

Project Plan for the Priority Projects
Financial Planning

Project Implementation Plan

Project vatuation of the Priority Projects
Recommendations

1.3 Policies of the Study

1.3.1 Characteristics of an SWM Study

The prominent characteristics of an SWM Study were as follows:

Because a treatment system was alrcady established in the Study Area, the
study focused on the improvement of this existing system.

SWM has a direct impact on the daily lives of the residents, Therefore, if only
the intentions of administrators, local authoritics, or the Cleansing Department
are considered, an effective SWM system cannot be established.

An SWM Plan cannot be realized without taking into consideration the ﬁatural,
social {e.g., historic and cultural background, traditions and current lifestyle),

and cconomic conditions of the Study Area.

It is difficult to use a standard method for SWM planning, as intrinsic factors,
i.c. natural, social and cconomic conditions, that significantly affect current
conditions vary by Study Area. Hence the role of pilot projects such as
collection and sanitary landfill experiments are extremely important and vital
ins this regard.

l)csi.gning the SWM technical system, which is generally required for solid
waste projects in Japan, for developing countries is not as significant
compared with the SWM implementation ifself.
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e



The Stuely on the Solid Waste Management of the Urban Area JICA
of Tegucigatpa's Central District in the Republic of Honduras KOKUSAI KOGYC CO., LTD.

1.3.2 Policies of the Study

Based on the understanding of the present situation and SWM issues in the urban arca
of the Central District, the following were cstablished as basic poticies of this Study.

a.  Formulation of a Practical Pian

The improvement of technical standards, administrative and operational capabilitics
of the AMDC and the Cleansing Depariment were prerequisites to ensure an effective
conduct of the SWM plan. These improvements were examined over the course of
the Study. However, if it is applied for project implementation as an important
assumplion, it will reduce the materialization of the project.

However, with the rapid expansion of the Centra? District, drastic administrative and
operational improvement is considered vital to solve the increasing problems on selid
waste. Prior to this, organizational reform is needed.

To cope with these conflicting problems, a two phase plan (an immediate plan and a
full-scale plan) was cstablished. The basic policy for the short term plan was to
enhance the plan’s workability with the premise of obtaining the municipality and the
Cleansing Depariment’s cooperation.  The long term plan proposed  thorough
solutions including organizational and institutional reconstruction, establishing a
sufficient preparation period in order to sotve further problems in the future.

b. Formulation of a Sustainable Plan

The factor that significantly set solid waste projects apari from other infrastructure
projects such as construction of roads and dams is the small capital but high operation
and maintenance costs it requires. In terms of investment, the operation and
maintenance plan is far more important than the facility and cquipment plan.
‘Therelore, the formutation of a sustainable operation and maintenance plan was given
priority.

¢. Appropriate Technology

The operation and maintenarice plan is an integral part of the SWM plan. Since it is
necessary that the either AMDC or the Cleansing Department independently carries
out O&M using whatever resources they possess (technology, finance, and human
resources), the basic policy for the technical plan would be the use of technology
curcently available in Honduras and the introduction of new technology suited to locat
conditions.

é. Participation

Changes in the SWM system directly affect the residents as waste is the result of their
daily activities, Separate collection, reeycling, self disposal, as well as the
construction and operation of a final disposal site cannot be carried out without the
consent and cooperation of the residents. Accordingly, resident participation was
encouraged during the planning phase and the opinions of the residents arc fully
reflected in the plan.
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1.4

1.4.1

1.4.2

Study Organization, Persons Involved and Study Schedule

Study Organization

The Municipality of the Centrat District was the counterpart agency and the
coordinating body for negotiations with other governmental and non-governmental
organizations concerned. It organized a counterpart team consisting of personnel in

charge of various aspects of SWM.

The Steering Commiflee organized by the Honduran side convened to make strategic

decisions related to the Study.,

The Advisory Committee, which was organized by JICA, pave nccessary advice to

JICA.

Figure 1-2 shows the study organizational

Steering Commitiee l CJICA

struclure,

Advisory Comrmttee ]

The Municipality of
the Central Dislrict

JCA Study Team

Honduran Side

Japanese Side

Figure 1-2: Study Organizatiohal Structure

Persons Involved

a. Members of the Study Team

Assignment Naine of Expert Mationatity
Team Leader & . Takeshi TOMIYASU Japanese
Solid Waste Management Planning ‘
Collection and Transport Planning & AkiraDOL Japanese
Waste Amount and Waste Composition Surveys '
Management and Financial Planning Kozo BABA Japanese
Final Disposal Site Planning Jose ARELLANO V. Chilean
Environmental Consideration Masaharu KINA Japanese
Social Consideration & Jorge Alberto RODRIGUEZ ~ Honduran
Public Education Programs M.
Facility Design & Cost Estimation Andrew DORMAN Australian
Institution and Organization Planning Victor Gjeda R. Costa Rican
Translaor Valerio GUTIERREY, Honduran
Administrative Coordinator Ayako [DO Japanese

s
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1.4.3

b,  Members of the Honduran Counterpart

‘the following stafl were appointed as counterpart members in response to the request
made by the Study Team.

Name Assignment
Pastor Mcndez: L Chicf coordinator .
José Adolfo Aguilar: . Administration staff of solid waste with basic computer
knowledge
Marcos Matamaoros: Institutional and organizational system
Angela Victoria Sdnchez: Financial accounting
Marlon Apuilera; Final disposal
Pastor Mendez and Humberto Collection and haulage
Medina: L
Graciela Castellanos and Karla Environmental education and social promotion
Lezama:
Jenny Sager Administrative Coordinator
Myrna B. Oyuela: Secretary

¢.  Members of the Steering Committee

The AMDC organized a Steering Committee upon the commencement of the Study,
which was authorized to conduct activitics to promote the Study. The Steering
Commiltee consisted of representatives of the following entilics and experts,

a) Director of Public Service Division of the AMDC

b) Urban Development Manager of the AMDC

¢) Planning and Project Office of the AMDC

d) Social Development Manager of the AMDC

¢) Head of Environmental Department of AMDC

f) Ministry of Natural Resources and Environment

g) Ministry of Health

h} Ministry of International Technical Cooperation

1) Experts with environmental management backgrounds

d. Members of the JICA Advisory Commititee

Assignment Namg Position
Chairman & Solid Waste Hidetoshi KITAWAKI  Professor, Facully of Regional
Management Planning evelopment Studics,

Tayo University

Solid Waste Administration Michinobu SEGAWA  Chief of Rescarch & Development
Section, OSAKA Rescarch Center,
Japan Wasie Research Foundation

Study Schedule

The study schedule is shown in Figure 1-3.
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Figure 1-3; Study Schedule
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1.5 Reports

The JICA Study Team prepared and submilted the following reporis in English and
Spanish to the Government of Honduras.

Report Period of Submission | Number of Copices (o be submitted

1 Inception Report | Beginning of January 1998 15 copics  (Einglish)
15 copies  (Spanish)

ﬁ 2 | Progress Report End of March 1998 15 copies  (English)
- 1S copies  {Spanish)
3 | Interim Report Beginning of Junc 1998 15 copies  (English)
15 copies  (Spanish)

4 | Draft Final Report | Middlc of October 1998 Main 15 copies {[inglish)

Main 15 copies  {Spanish)

Supporting 15 copics (English)
DataBook 15 copies (Bnglish)
Summaty 15 copies (English)
Summary IS copies  (Spanish)

5 | Final Report Middle of December 1998 Main 10 copies  (English)
Main 40 copics  (Spanish)
Supporting 25 copics  (English)
Data Book 25 copies  (English)
Summary 10 copies (English)
Svmmary 40 copies  (Spanish)

1.6 Technology Transfer
During the Study, the Study Team pursued technolopy transfer for the Honduran
counterparts by conducting the following:
a) On the job training

b} Counterpart training in Japan
Mr. Grlando Paniagua Lozano, in the Public Works Division of the AMDC,

look a counterpart training course in Japan from September 6th, 1998 to
September 26th, 1998.

c¢) Explanation of reports

d) Seminars on SWM technology
o The Ist seminar took place on June 17th, 1998
o The 2nd seminar took place on October 15th, 1998
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2

2.1

2.1.1

214.2

Profile of the Study Area

Natural Conditions

Location

IHonduras is located in Centrat America stretching rom longitude: 83° 10" to 89722’
west and latitude: 12°58' to 16°02' noxth.

The Study Arca is located in the south-central region of Honduras, comprising the
cities -of Tegucigalpa and Comayaguela, which until 1938 were administratively
independent as "Municipalities” under the Department of Tegucigalpa. In that year,
the two cilies merged to form what is now the "Central Disteict™. It is the capital of
Honduras and commonty referred to as only "Tegucigalpa City” meaning the whole of
the Ceateal District, belonging to the Department of Francisco Morazan.  ‘The
coordinates of the Study Area are from longitude 87° 12' to 87° 22" west and latitude
13°99' to 14° 13' north.

Climate

The Study Arca basicalty has two scasons that are six months cach: rainy and dry. In
general, the rainy season is from May to October and the dry season from November
to April.

Table 2-1 shows the mean monthly rainfall, the mcan temperature, mean wind
velocity and mean relative humidity recorded over the past 54 ycars (1944-1997,

excluding the period between 1947-50 that has no rainfall data) in the Central
District, as registered by the metcoralogical station at Toncontin Airport.

Table 2-1: Climatic Statistics Registered at Toncontin Airport Meteorological
: Station (1944-1987)

Category/Month Jan | Feb { Mar | Apr | May | Jun Jul | Aug | Sep | Qct | Nov | Bec | Totat
{Mean)

Mzan Monthly 66| 37| or] 330|468 te0og| aio| 965] 1787 1129] 333] 97{ 6753
Rainfall {mm)

Mean Monthly | 1951 204 221] 234] 236{ 227| 221 223 2221 215 204] 185 216
Temperaluie (°C)

Mean Monthly Wind 8.3 80 16 72 6.0 5.4 63 6.1 52 6.0 74 8.0 6.8
Velocity (Knots)

Mean Monthly 12 67 62 61 68 i6 74 74 78 73 78 76 72
Relative Humidity '

(%)

Source; Records from the Meteorological Station, Toncontin Airport, 1998.

The wettest day recorded during this period was in May 1959, with 109.0 mm of
rainfall. August 1995 saw the highest rainfall amount with 432.9 num of rain in that
month. In 1955, precipitation was 1,274.3 mm for that year alone, which is the highest
amount registered since records began. The highest monthly temperature registered
was 37.8 °C in April 1973, and the lowest was 3.9 °C in January 1956.
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21.3

2.1.4

Topography

{londuras is a mountainous country, with a topopraphy and sail quality that is
favorable for the development of forests,

The Study Arca is basically mountainous lying at an elevation between 900 masl (area
between Barrio 13 Chile and Bucnos Aires) and 1,535 mast (arca between Fl Picacho

and Piliguin). However, most of the urban area is located between 1,000 and 1,300
masl.

According to a survey conducted by METROPLAN on 457 batrios and housing
developments in the Central District, 27% of the arca has a natural slope gradient
between 15% and 60%; (Table 2-2) this poses a strain on waste colleclion activitics,
because collection vehicles are not intended to ascend gradients exceceding 20%.

Table 2-2: Classification of Gradients in the Bafrios of the Central District

Gradient Classification Number of Barrios %
uvplo 15% 26 6
15 t030% 50 -1
3010 45% 40 9
45 10 60% 34 7
Flat 307 67
TOTAL 457 100

Source: METROPLAN, AMDC, 1998

Such tbpographicéﬂ featurcs also hinder the installation of other basic public Scrvices

like water supply and scwerage, since SANAA has established a maxunum elevation
service of 1,150 masl.

Historically most of the inhabited highlands have been located in the Tegucigalpa side
and most of the inhabited lowlands have been in the Comayagueta side.

However, at present as the lowlands have already become saturated, the remaining
hightands of both citics are increasingly in demand, especiatly by the low income
population. This will further increase the number of inhabited steep arcas and thus

bring about more problems in supplying basic public services, especially those related
to waste collection.

Geological Conditions

The geology of the Study Area consists of sedimentary rocks from the Vaile de
Angeles formation, at the east-central part of the Central District, including most of
the arca traditionally rcgarded as the business center of Tegucigalpa and
Comayaguela. These rocks are characteristically layers of red shale, limolite,
sandstone and quartz conglomerates. The origin of these rocks correspond to the
bcginning of the tertiary period of the Cenozoic Era, some 65 million years ago.

From the south through to the north-east of the area, old clastic sediments alternate
with flows of riolite, known as the Jutiapa formation. It tapers at the west-central part

of the Central Disirict and widens to the south and north-cast. This formation
corrcsponds to the end of the tertiary period.
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2.2

2.21

Volcanic arcas dominate the west with alterating andesite and basaltic rocks from
the end of the tertiary and beginning of quatemary periods, respectively, including
several voleanic cones, the most relevant being the Pedregal Lagoon.

Because of the geological and topographical conditions many barrios are pronc to
landslides, carth collapses, selttements, and floods during the rainy scason, which
promotes local migration to other areas of the Central District. METROPLAN has
classified such areas as follows (Table 2-3).

Table 2-3: Ciassification of Barrios by Degree of Risk

Degree of Risk ‘ Regutations Number of | Percent
' Barrios {%o)

I (light) Certain typss of construction permits can be issued with 43 10
due consideration.

Il {middle) Conslruction permits may be given under the supenvision 683 14
of engingers. ]

il (high) Construction authorizations are not issued, but people 60 13
can continue living there.

IV (extreme) No one is allowed to continue living there, also no new G 1
conslructions are permitted. _

Reslt 285 62

TOTAL 457 100

Source: METROPLAN, AMDC, 1998

Socioeconomic Conditions

National Economy
a. FEconomic Trend before 1997
a1 GDP Trend

The average growth rate during the Callejas Administration (1990-1993) was 3.8%,
and being 6.2% in its the last year. However, the economic growth rate scriously
plummeted in 1994 under the succeeding Reina Administration, as droughts during

that year compelled the government fo detay the plan for a long period which resulted

in negative growth of -1.4%. Although the growth rate recovered in the following
year (o 4.3%, it fell to 3.7% in 1996. The average economic growth rate from 1994 to
1996 was 2.2%. FEconomic growth in 1995 and 1996 was largely due to the
expansion of the mining industry, public utilitics, and financial services. TPublic

atilities such as electricity, gas and water supply showed a tofal increase of 15.4% in
1996.

Conscquently, within the four-year period from 1992 to 1996, industrial growth was
largely attributed to the service industry, particularly the heightened contribution of
the financial and public utilities sectors as shown in Table 2-4.
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Table 2-4: Changes in the Industrial Structure
(Unit: mittion Lps. in 1978 price)

ftem 18492 1996 1996/92
N % .

Agriculture, Forestry, Fishing 1,413 27.8 1,628 269 1.152

Mining 83 18 108 1.8 1.301

Manufacturing 765 i6.1 935 156 1.222

Construction 284 56 252 42 0.887

Pubtic Utitities 130 26 184 30 1.415]

Transportation 441 8.7 517 8.6 1.472 £
Trade, Restaurant 8Hotet 529 10.4 653 108 1.234 &y
Finance, Insurance, Real Estate 402 9 615 10.2 1.530}

Homae awnership 334 6.6 399 66 1.195

Government 291 57 288 4.7 0.983

Services 406 8.0 468 7.7 1.153

Tolal 5078 100.0 6,045 100.04 1.190]

Source: “GIFRAS 92-94”, BCH
“Memoria 1996”, BCH

a.2 Public Sector Growth Trend

The most significant contribution of the Reina Administration (1994-1997) to the
nation’s cconomy was succeeding in trimming financial deficits incurred by the
public sector to 2.9% of the GDP in 1996. The public sector (SPNF) deficit grew to
10.2% (in 1993) of the GDP during the Callejas Administration.  The Reina
Administration’s financial deficit reduction policies centered on: (1) curtailment of
cxpenditures by cutting public spending and retrenching government employees, (2)
reinforcement of restraints on lending, and (3) augment of revenues by ‘increasing
taxes and reinforcing tax collection capabilities. As can be seen from Table 2-5, g
revenue of the central government in 1996 was 2.1 tinies the 1993 figure, while the
percentage of GDP showed a 0.5 % decrease to 19.0%. While the expenditure in
1996 was about 1.9 times the 1993 figure, as a percentage of GDP, the expenditure
was successfully reduced from 20.8% in 1993 to 18.1% by the end of 1996,

Table 2-5: The Changes of Central Government Finance

ltem 1993 1996 1596/1993
million Lps. % of GDP miltion Lps. % of GDP
Current Revenue 3,770 18.5 7.922 ’ 19.0] . 2.10
Current Expenditure 4,016 208 7.535 181 1.88
Capilal Batance -2,765 143 -1,084 26 0.39
Deficit(-) -3.011 15.6 -1,471 35 0.49]
of. GOP 19,317 . 41,649 2.16]

SourceCIFRAS 82-94”, BCH
“Memoria 1996, BCH

a3 Iniernationat Balance of Payment Trends g
The intcrnational balance of payment showed a surplus as the increase in export
volume surpassed the increase in import volume, and due to the increase in transfer
income (Table 2-6).
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Table 2-6: Changes in Balance of Payment

(Unit: million US$)

iterm _ 1993 1994 1995 1996 1996/1993
Exporl 1.214 1,367 1,751 1,939 1.597
frnport 1,760 1,046 2,104 24110 1.370)
Balance of Trade -545 -679 4431 472

Transler ' 218 211 248 275 1.261]
Balance of Current Account | -328 -368 -195] -197

Capital Account 207 242 207 189 0.913
Errors & Omission -2 108 - 136]

Global Balance -193 -20) 12 128

Source:*Memoria 1996, RHSHCP
“Memoria 1996”, BCH

Nonetheless, foreign debt increased from US$3.693 billion in 1993 to US$4.086

billion in 1996, 92% of which was incurred by the public sector.

a4 Prices and Employment

The annual inflation raté grew from 10.7% in 1993 to 23.8% in 1996, resulting in the

devaluation of Lps. from 6.57 in 1993 to 11.84 to US dollar in 1996.

After falling sharply in 1994, the rate of unecmployment soared and was almost
cquivalent to the 1993 figure in 1996.

Table 2-7 shows the major indicators of the Honduran cconomy.

Table 2-7: Major Economic Indicators

ftem - Unit 1993 1994 1995 1096 1997
Nominal GDP Million Lps. 19,317 24,770 32,626 49,171 52,872
Real GDP Growth Rate % 6.1 ~-1.3 4.1 3.7 4.5
Per capita GDP Us$ 560 537 615 601 673 |
Centrat Government % 158 g2 4.2 38 28
Deficit (GDP %) '
Consumer Price Index % +10.7 +21.7 +29.5 +25.3 +12.8
Unemployment % 4.3 2.8 32 46 40 |
External Debt Million US$ 3,693 4,083 4,243 4,123 4,095
Average US$ Lps. 857 8.51 o047 11.84 13.14
Exchange Rate N -
Population 1,000 5,248 5422 5,603 5,789 5,881

Source: Memonia 1886, RHSHCP
Memoria 1896, BCH
Honduras en Cifras 1995-1997, BCN

b. Econgmic Trend in 1997

Economic indicators in 1997 show the trend of economic improvement as follows.

* GDP growth rate:

¢ [nflation rate:

« Foreign currency 1eseives:

4,5% per year
12.5% per year

1US$$293.3 million, 68.6% higher than the

+ Government Deficit:

previous year
I.ps.588.5 millions, equivalent to 1% of the GDP
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2.2.2

h.l Production

The growth in production during 1997 was 4.5% of the GDP. In particular, finance
sector (9.2%), public utilities (7.6%}), manufacturing industry (6.1%), ’md agriculiurat
indusiry (3.2%), showed the raost significant growth.

Agricultural production showed a 4.9% increase as of November, despite the fact that
it held level from January to November, showing an increase of only 0.7% from last
year, - Conversely, mining production from January to November widely surpassed the
previous year's figure at an increase rate of 11.9%, but fell to -5.9% as of November.
The manufacturing industry quickly recovered from April and showed a growth of
15.6% in November alone. Production in this sector from the months of January to
November showed a 10.3% increasc from the previous year.

b.2 Price

Food prices rosc in July, from the previous month, reaching a plateau at 2.4%; at the
cnd of December, the consumer price index closed at 1,099 (1978 = 100), up 12.8%
from the previous year.

b.3 Exports _ _
The total export amount in 1997 reached US$1,535.6 million in OB price.

Despite the decrease in export volume, the coffce cxport amount from January to
November was up 15.1%, as coffee prices showed a 45% increase from the previous
year. On the other hand, the decrease in the volume of bananas for export is reflected
in the export amount, which was down 17.0% between January and November, in
comparison to the same periad in 1996. Overall, for the year 1997, exports exceeded
imports resulting in an addition to foreign reserves of US$ 499 million, which is twice
the figure in November of the previous year.

b.4 Interest Rate

In spite of the continuing depreciation of the Lps., the interest rate for loans from
financial institwtions fell by 1.45% from its peak in August and reached 32% on
average in December.

¢. Economic Development Plan

The president, Flores, advocated social teforms during his presidential campaign and
the social reconstruction policy was included in the “New Agenda”. Although the
new agenda has not yet been approved as a national plan, it indicates the basic policy
of the new administration and consists of: 1} prcamble (new agenda for Honduras for

the year 2000), 2) action plan, and 3) project funding. The program of the new
administration is outlined in Annex 1.

Regional Economy
a. General Conditions

Banks, trading companies, hotels, and government institutions in Honduras arc mostly
concenirated in the national capital, Tegucigalpa. Most large-scale factories are
located in San Pedro Sula, in the northern region, while food manufacturing industries
arc located close to the capital. Although Honduras has modern commercial facilities
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such as supermarkets and shopping arcades, mini-marts and gencral stores still
predominate.

b. Gross Regional Domestic Production (GRDP)

The GDP of Honduras has been caleulated, but the GRDP is not known duc o lack of
estimates and relevant basic data are still unpublished. For the formulation of the
SWM master plan, GRDP is estimated using the data on number of employces by
income and economic sector as shown in Table 2-8.

Table 2-8: 1997 GRDP of the Central District by Economic Activily

Reference
items GROP Share of GDP Number of [Share of Whole
Employee country
{1.000Lps.) {%} {people) (%)
Agriculture, Forestry, Fishing 62 05 1,478 0.2
Mining a4 160.2 538 125
Manufacturing 2,100 220 68,713 19.4
Construction 783 289 23613 271
Public Utilities 1.454 446 2,793 443
Transpotiation 725 318 14,270 30.0
Trade, Restaurant & Hotel 1,487 237 81,606 222
Finance, Insurance, Real Estate 2680 522 20,601 486
Home ownership® 1,101 3r4
Government* 1,140 374
Semvices 1,983 374 107,609 30.1
Total 13,609 255 321,222 15.6

Note: The GRDP of Home ownership and that of Government were estimaled using the share of
Services in the whole country,

¢, Income

Table 2-9 shows that workers in the Central District carn an average income of Lps.
1,747 per month (national average of Lps. 1,319/month). The head of a family cams
a monthly average of Lps. 3,415 (national average of Lps. 2,608 /month). According
to the public opinion survey, the average expenditure of low-income houscholds is
Lps. 1,990 /month, while the middle-income and high-income houscholds spend a
monthly average of Lps. 3,250 and Lps. 6,879, respectively. Making the assumption
that expenditure is equal to income, based on the income of the family head, the
distribution of population by income level is 50% in the low-income group, 30% in
the middie-income group and 20% in the high-income group.
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2.2.3

Table 2-9: Distribution of income in Central District in 1997

Monthly Earnings Reporied Employees Reported head of house
{Lps) Number | percent |Cumulative| MNumber | percent |Cumulative
(%} (%) (%) (%)

Less than 100 1.990 0.6 0.6 578 0.4 0.4
101-250 8,558 2.8 34 1,247 0.8 1.2
251 - 500 28,284 9.2 12.7 5,833 3.7 4.9
501 - 750 20,371 6.7] - 19.3 17,692 11.3 162
751 - 1,000 63,624 20.8 40.1 o B
1,001 - 1,500 70,661 231 63.2 |
1,501 - 2,000 41,676 13.6 76.8 53,748 34.3 505
2,001 -2,500 17,724 58 8.6
2,501 -3,000 15,823 52 87.7
3,001 - 4,000 12,168 - 4 91.7 47,147 30.4 80.6
4,001 - 5,000 9,709 3.2 94.9
5,001 - 7,500 7,505 - 25 97.3 22,079 14.1 - 947
7.501 - 10,000 4,084 i3 98.7 . .
1,0000 and over 4,089 1.3 100.0 8,249 53] 1000
Not Dectared 14,928  excluded 10,172]  excluded
Tolal Number : 321,222 100.0] 166,745 100.0
Total Income(1,000 Lps.) 535,204 534,675
Average lncome (Lps.) 1,747 3415
Source:

"Programa de Encuesta de Hogares", Secretaria de Induslia, Comercio y Turismo, June, 1997

Administration

The Republic of Hohduras is divided into 18 depariments, that are divided into
municipalitics, villages and barrios.

The govermment is exercised by three supremc powers: exceulive, legistative and
judicial. The highest authority is hetd by the President who is elected by direct vote,
every 4 years. A second term in office is not atlowed. At the same time, there are
three vice-presidents. The legislature is integrated by 128 seats who are ¢lected during
the presidential elections. According to the population each department has right to
clect certain number of members. The Supreme Court is integrated by 9 members
who are named by the Legislature.

The executive power is cxercised by through the ministrics, among them is the
Ministry of Government, which hierarchically precedes the municipal administrations
of the country through the department's governors, who act as intermediaries befween
the executive power and the municipalitics.

At the same time, the municipalities are autonomous and administrated by councils
dircetly clected by the people (Law of Municipalities, Article 3).

The organization chart of the AMDC, as of March 1998, is shown in Figurc 2-1.
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Figure 2-1: Organization Chart of the AMDC as of March 1998
2.2.4 Demographics

a. Auélysis of Population of Honduras and Central District

The last National Census of Population and Iousing was execuled in 1988 by the
Directorate of Statistics and Census. Since there is no population registration system
in Honduras, accurate population data are not avaitable at present, In this study, the
several population studies were carefully analyzed to estimate the present population
of the Central District (Refer to Annex 1).- Consequently, the historical data from
1791 are taken into account for both the Central District and the whole of Honduras.
Regarding the data for 1988, the adjusted final values are used (Table 2-10, Table 2-
i1, Figure 2-2, and Figure 2-3).
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Table 2-10: Population of Honduras and its Growth Rate(1791-1988)

Year Urban G.R. (%) Rural GR. (%) Tolal GR. {%)
17 96.421
1801 128,453 2901
1881 307.259 1.10
1887 312,319 19,598 331,917 1.29
1895 398,877 2.32
1901 543,741 530
1905 500,136 -2.07
1910 553,446 2.05
1816 605,997 1.52
1926 700,811 1.46
1930 262 815 -0.40 591,369 8.25 854,184 222
1935 290,500 202 671,491 257 962,000 2.41
1840 e 1,107,859 2.86
1945 348,043 1.82 852,499 242 1,200,542 224
1950 424,453 4.05 944152 206 1,368,605 268
1961 437,818 0.28 1,446,947 396 1,884,765 295
1974 833,179 507 1,823,768 1.80 2,656,948 268
1088 1,803,339 6.04 2,550,382 2.42 4,443,721 3.74
Sourca: . :

1} Censos de Poblacidn y Vivienda Levantados en Honduras de 1791 a 1974 (reedicion), Junio, 1981.
Direccidn Gral. de Estadisticas y Censos, Secrelaria de Economia.

2) Censo Nacional de Poblacién y Vivienda, 1988. Direccidn Gral. de Esladisticas y Censos,
SECPLAN, Diciembre 1890.

It can be observed that thie growth rates for the period prior to 1930 arc not steady and
in some cases are negative. Considering the tack of technology it may be assumed the
results had a large margin of error, specially when considering the rurat census, due to
the poor access. However, considering the small populations in that period the effect
on the projections is deemed to be negligible.

Table 2-11: Population of the Central District and its growth rate(1791-1988)

Year Wiban GR. Rural G.R. Total G.R.

(%) (%) (%}
1791 5,431
1887 12,685 12,585 088
1901 29,789 6.35
1905 27623 -1.87
1910 28,949 0.94
1916 32,621 201
1926 Lo R -1 32505 -0.04
1930 27,573 1.84 19,502 G 47,075 9.70
1935 34,900 - 483 23,008 344 57,998 426
1940 S NN I S 76,499 562
1945 55,755 4.80 30,707 . 289 - 86,462 4.07
1950 72,385 5.36 27,563 214 - 99,948 ‘ 2.94
1951 134,075| - 576 30,866 1.03| © 164,941 . 466
1974 273,894 565 31,493 0.15 305,387 4.85
1988 576,661 546 47 881 3.04 (624,542 5.24

Source: 1} Censos de Poblacidn y Vivienda Levantados en Honduras de 1791 a 1974 (reedicion),
Junio, 1281. Direccion Gral. de Esladisticas y Censos, Secrefaria de Economia. 2) Censo Nacional de
Poblacidén y Vivienda, 1988. Direccion Gral. de Esladisticas y Censos, SECPLAN, Diciembre 1990.

b. Estimated Population as of 1998

By plotting these historical population data for the Ceniral District as well as for the
whole country, a resulting exponential curve of population is oblained. An
extrapolation of the curve give the projected population for the target year 2010,
From these data the increase in growth rate can be quantified; the projected
population for the intermedtate ranges can be found by using the following equation:

2-10
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Pp = Pb (1+r)°

Whero

Pp="Projected population
Pb=Base population
r = Growth rate per year
n= Number of years

The gencrated values are listed in Table 2-12,

Table 2-12: Projected Population of the Central District and Honduras(1989-

1998)

Year Central District Honduras Central DistrictHonduras
(Urban} {Total)
1988 (Base) 576.661 4,443,724 12.98%

| Growth rate=3.94% Growth rate=2 94%
1989 599,394 4,574,214 13.10%
1990 623,022 4,708,538 13.23%
1991 647,582 4,846,807 13.36%
1992 873,111 4,989,137 13.49%
1993 699,646 5135645 13.62%
1994 727.226 5,286,457 13.76%
1995 755,894 5,441 8697 13.89%
1996 785,692 5,601,495 14.03%
1597 816,665 5,765,987 14.16%
19588 848,859 5,935,308 14.30%

The projected urban population growth rate of 3.94% for the Central District is
slightly less than the previous values of 4.8% to 5.76% during the last few decades,
Also the value does not deviate from the latest trends of other major cities in
Honduras where cities like San Pedro Sula and its surrounding areas has been targeted
by migrant workers and their dependents, atiracted to the introduction of large frec
zones where many multinationals have located their factories. In the case of the
Ceatrat District, although similar free zones, with the corresponding development of
industrial arcas are being introduced in the mid-term, its expansion will not reach the
magnitude of San Pedro Sula, where the largest harbor nearby and modern airport in
Honduras are located to reinforce the export of manufactured products.
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¢. Classification of Barrvios and Population by Income Level in the Central
District,

¢l Classification of Population by Income Level

A classification of the population by income level was performed by using the data
provided by the Program of Mulupurposc Survey of Houscholds of the Generat
Directorate of Statistics and Census', The survey was distributed to a population of
166,745 persons of which 156,573 answered the questions for houscholds with five
ranges of monthty income. The analyzed results are summarized in Table 2-13.

Table 2-13: Classification of Poputation by income Level in the Central

District
Category Range No. of Persons %
Low 0-2,500 Lps. 79,098 50
Middle 2,501-5,000 Lps. 47 147 30
High 5,001 Los.or more 30,328 20
Total 156,573 100

Sources: Adapted from Programa de Encuesta de Hogares de Propdsilos Mdittiples, Direccion General
de Estadisticas y Censos, Junio 1997,

According to these results the present population can be classified as follows (Table
2-14y.

Table 2-14; Classification of population by Income Level {1898)

Cateqory 1998
Low 424,429
Middtie 254,658
High 169,772
Total 848,859

¢.2 Classification of Barrios by Income Level

Due to the lack of studies related to this topic, the classification of barrios of the
Central District was performed by the Study Team in collaboration with the Cleansing

Department, according to the different categorics of residential areas currently being
used (Table 2-15).

Taﬁle 2-15: Classification of Barrios by Income Level in the Central District

Zone - Tolal Barrios Low(%) Middle(%) High (%) Total(%0)
El Pastel 167 80 16 4 100
El Picacho 78 45 48 9 100
Kennedy 147 29 20 42 100
Loarque 38 29 71 0 100
Toncontin 81 37 52 i1 100
Total 511 49 34 17 100

Source: Social Promotion Service, Cleansing Department. Public Services, AMDC, 1998

' page 203, Table 32: "Houscholds by monthly income level according to main characteristics of the
househotd head, Central District, June 19977
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Industrial Trends

Thete arc 21,878 busincsses established within the Central District, comprising
industries related to retait outlets, commerce and services. According to the data at
the AMDC, the businesses are divided into 37 different types totaling 326 wnits as
outlined in Table 2-16.

Table 2-16: General Industries in the Central District (April, 1998)

No. : Type Number
] 1 Alcohol Distifiery 1
2 Grain doyer 1
3 Carpenter 127
4 Mechanic’'s workshop H
5 Tire Retreader 8
6 Printer 78
7 Manufacturer of industrial equipment 4
8 Confectionery industry 1
9 Meal processing 2
10 Packaging faclory 1
1" Coffee induslry 1
12 Mineral waler treatment plant 2
13 Textile factory 2
14 Todiila faclory 8
16 Shoe factory g
17 Appatei factory 16
18 Pencil faclory 3
19 Sawmill 2
20 Furniture factory 13
21 Wood pulp factory 1
22 Factory of woed pulp crafts 1
23 Chemical plant 4
24 Glass and porcelain faclory 4
25 Petroteum processing facility ]
26 Clay producl factory 2
27 Cement faclory 1
28 Brick faclory 2
28 Metal refinery : 1
30 Melal processing faclory 1
3 Hat faclory 2
32 Battery factory 6
33 Plastics factory 6
34 Signboard factory 1
35 Match factory 1
36 Ice cteam factory 1
37 Coolde and cracker factory 1
TOTAL: 326
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2.2.7
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Education

Table 2-17 shows the illiteracy rates for the 18 departments. The illiteracy rate of the
Central district is 7.0%, while the average illiteracy rates of whole country are 17.4%
for urban and 42.4% for rural avcas.

Table 2-17: llliteracy rate for each department

{Unit.%
No. Depariment Urban Rural
] Attantida 13.3 ag.1
2 Colon 211 360
3 Comayagua 17.4 380
4 Copan 26.4 53.4
5 Corlés - 20.2 371
6 Choluteca 232 411
7 El Paralso - 203 448
] Francisco Morazan 11.9 387
Central District 70"
9 Gracias a Dios 0.0 347
10 Intibuca 16.1 446
11 Islas de la Bahia 90 1.8
12 laPaz 16.4 40.7
i3 Lempira 252 558
14 Ocolepeque 226 454
15 Olancho 225 458
18 Santa Barbara 30.1 48.5
17 Valle 246 384
18 Yore 18.6 36.0
" 1 TOTAL 174 42 4

Source: Censo Nacional de Poblacidn y Viviends, 1988,
*Encuesta permanente de Hogares de Propésitos Mdltiples, Junio 1997.

Community Structure

The urban arca of the Central District is divided into 29 sectors. They are also divided
into Barrios, that are located in the old ‘urban area, or housing developments
{Colonias), located in the new developments on the ouiskirts.

Some of the communitics have organizations such as foundations {known as
“palronatos”) or associations {"asociaciones") or homemakers® clubs ("clubes de amas
de casa"). These organizations have a spokesperson who legally represent the
communitics before the authorities, for the purpose of requesting the exccution of
some public works or services.

Squatter Settlements

These are communities which usually are in the fringes of the urban area, and are in
the carlicr stages of integrat development. They lack basic infrastructure such as
access roads, water supply, sewerage, cleansing service, as well as somc public
facilities like schools, community centers, sport ficlds and health centers.

The number of squatter sciticments began to increase from the 1960's, in comparison
to previous periods. Al present the expansion of squatter setilements continue, due to
the following recasons:

e the precarious economical siluation
+ tural to urban migration
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¢ cxcessive housing prices

o migration {rom other parts of the city where fandslides and floods oceur
frequently.

The squatters usually seitle on lands where the owners have no property titles. The
people form their own organizations in order to scek assistance from the AMDC and
to abtain legal rights to the fand, and then proceed to look for financing and/or grants
from nattonat or international entitics. In this way they cxecute basic services such as

electricity, water supply, scwerage, cte. and finally become recognized as a developed
urban arca.

The present number of squatlter settlements without any of the basic services is
thought to be 47 out of 511 Barrios and Colonias of the Central District, representing
9% of the total. However, considering that some of the public services are already
installed in some of these arcas, the number of slums and semi-urban areas may rise
to about 2G4 (40% of the total).

Religion and Customs

The Honduran Constitution guaranices the frecdom of religion. Afthough for many
dccades, since independence in 1821, the official retigion as stated by law, was
Roman Catholicism, at present many others have bccn estabhshcd such as
Lvangelists, Saint of the Latter Days, Mormons, etc.

However, nearly 95% of the population still belong to the Roman Catholic Church.
According to the Almanaque Mundial (Woerld Alanac 1997) the various faiths in
Honduras, today, are distributed as follows: Catholics 94.2%, Bvangelists 1.3%,
Eastern Orthodox 0.4%, Muslims 0.1%, Buddhists 0.2% and others 3.8%.

Somec of the customs and celebrations practiced in Ilonduras have a rehgmus svmbol
such as Baster (Match or April) and Christmas/New year {December/January). Other
localized festivals such as the day of the Patron Saint of Teguchigalpa, Indepeadence
Day and International World Labor Day, as well as important events c.g. sporls
tournaments bring out a large crowd into the streets who often litter and create a
transient increase in the amount of street waste. generated. During festivities and
celebrations a large amount of waste is also discarded in public areas that originate
from various decorations and other festive items, such as fireworks, palm leaves and

confetti. These items accumulate in the steeets and often add to the amount of waste
produced in the Clly

The ethnic dw:smn of the country is as follows: mestizo(mixed indian and european)
90%, indian 7%, white 1%, others (black; mulato; {mixed: european and black),
zambo(mixed: indian and black)), 2%.

The official language is Spanish, however there are several local dialects like:
miskito, garifuna, tawaka, pech, folupin, xicaque, paya, lenca, sumo). The main
language spoken by the foreign communities are English, Chinese and Arabic.
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2.3
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‘The public health sector is integrated and its corresponding coverage is as follows: the
Ministry of Health (50%), the Honduran Institute of Social Sccurity (10%), the
National Autonomous Service of Aqueducts and Sewerage, and some private
institutions (10-15%).

The total coverage of the health system is about 75%, leaving 25% without any access
to health scrvices. As a result there are several areas with a high incidence of the
following illnesses:

o Infant mortalily
+ Communicable discases (infectious, respiratory)
s Nutrition related illness

Besides these traditional illnesses, cholera was introduced to londuras at the
beginning of the 90's that is still not eradicaied; it has only been controlled by health
campaigns and environmental hygiene. However, during March 1998, the illness re-
appeared in the eastern region (1.a Mosquitia) killing at least 12 people.

Urban Structure

General Conditions
a. Historical Review

By 1578, Tegucigalpa had been a base of gold and sitver mining seltiements, the
authoritics of Guatemala from which it depended, decided to enhance the city to a
"High Mayorship" ("Alcaldia Mayor"). Its first name was "Tusgalpa” meaning "silver
hill" (cerro de plata). Due to the abundance of water and forest it centralized the
domain of secveral ncighboring Indian towns where there were mines like  Santa
Lucia, Cedros, El Corpus, San Antonio de Oriente and Yuscaran.

After many ycars of mining exploitation by the Spanish, the distribution of houses in

the village expanded randomly. Later on, the cily began to radiate with the churches at
the center.

In 1762 1t rc(_fcivcd the status of "Real Villa de San Migue! de Tegucigalpa y Heredia™.

In 1791, when the first national population registry was compiled, 1londuras was
organized as 35 "curatos”, and Tegucigalpa and Comayagucla were towns ("pucblos”)
of the Tegucigalpa "curato", been the first its head town.

Up to that time the capital of Honduras was Comayagua. Tegucigalpa became the
capital in 1880 during the Government of Marco Aurelio Soto when it was moved to
the present location because of the vicinily to il Rosario mines at San Juancito town.

In 1897 the éily of Comayagucla was raised to the category of "city" and in the
following year, it was integrated as a part of the capital city of Honduras.

In 1901 Tegucigalpa and Comayagucla appeared as one of the 25 municipios
comprising the Depardment of Tegucigalpa.

2-17



Phe Stidy on the Solid Waste Moanagement of the Urban Jdrea JICA

of Tegreigidpa's Central District in the Republic of Honduras

2.3.2

KOKUSAI KOGYO CO,, LTD.

I 1938 President Tiburcio Carias Andino merged both municipalitics forming the
"Central District” as onc municipality of the Tegucigalpa Depactment. The name of
this Department was finally changed in 1943 to "Francisco Morazan Department” as
registered in the National Census from 1945,

b. Present Situation

At present, according to the “Plan de Arbitrios” (Fﬂx Plan) of the AMDC for 1998,
the Central District covers an arca of 1,396.5 Km?, through 59 scctors. Of these, 29
sectors are located in the urban (201.5 km?) and 30 scctors in the rural arcas. At the
same time the urban area is divided into § arcas as follows: El Pastel, Ll Picacho,
Kennedy, Loarque, and Toncontin.

Land Use Conditions

At present the sole analysis on the land use conditions of the Study Arca available is
in relation to the Study of Improvement of the Urban Traffic System in Tegucigalpa,

claborated on 1996 under the cooperation of JICA, acting as a counterpart (o the
AMDC.

According to this study, land usc in the Central District is divided into § calcgorlcs
The largest is the open arcas (68.5 Km?) without any construction, including rivers,
strcams, steep slopes and forestry. However, the risk of landshdcs in slopes with a
gradient over 30%, cnvironmental ohstaclus like location of walersheds, ete. limit the
usable land to about 20% (14.23 Km”) of the total open area.

The following are residential arcas, with an average density of 196 personsfha. The
commercial area includes small and large businesses in the center or housing
developments. The public arca include schools, hospitals, government buildings,
parks and recreational centers, excluding military installations.

The existing land use condition in the Central District is shown in Table 2-18 and
Figure 2-4.

Table 2-18: Present Land Use Condition in the Central District

Land Use Open Residential Public Commeicial Induslrial Tota)
Area (km?) 68.5 344 5.4 9.9 0.7 1189
Percentage (%) 57.64 28.94 4.54 8.30 0.59 100.00

Source: Improvement of the Urban Traffic System in Tegucigaipa, JICA, Nov. 1996
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Figure 2-4: Present Land Use Conditions in the Study Area
{Source: improvement of the Urban Traffic System in Tegucigalpa, JICA, Nov. 1996)

Mass Transit

In the city of Tegucigalpa therc is only transportation by roads, there is no rail service
due to the mountainous topography of the city.

The Metropolitan Development Plan (METROPLAN) of the AMDC in 1975
established five categories for the urban road network, defining design criterions as
shown in Annex .

Residential Classification

In 1975, METROPLAN of the AMDC divided residential areas (o be developed into
8 types (R-1 to R-8). Four of these lypes are for one-family use and four for multi-
family use. It also specifies the net density per hectare, dimensions of the plot, and
parking requirements (Table 2-19). Sub-urban devetopments (U-R) are regulated and
must have a minimum plot arca of 1,000 m®. Further sub-division of these
developments is prohibited.
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Table 2-19: Residential Classification in the Central District

Type | Condition Net Minimum | Front | Oceupa. | Construc- | Front/ Parking
Density Area tength tion tion Index | Depth {Vehicles)
(nh/ha) | (m%) {m)__| Factor
R-1 | one-family 150 400 15 05 1.0 1:3]2 >240m2
: const. area 1
if less
R-2 one-famity 400 150 10 0.6 1.0 1:3 1
R-3  jona-family 600 100 8 0.8 15 1:3 1
R4 |one-family 800 80 6 08 1.5 13 0
R-5 | multi-famity 1,000 80 6| 0307 25 1:3 1
L 400 15| 03-0.7 25 1:3 1
R-6 | multi-family 700 60 6| 0510 7.0 1
' ' 400 15| 05-1.0 7.0 L i
R-7__ | multi-famity 700
R-8 | muiti-family 2,000 025 1.0 - 148
U-R ‘ 1,000 02 0.4

Source:Reglamento de Zonificacion General, METROPLAN, AMOC.1975.

Finally another classification of population center acknowledge by METROPLAN, is
the "invasions" or illegal setttements, which is land appropriated by a group of people
living in slum areas within the Central District. The register from 1965, covers about
85 barrios (15% of total), however it is estimated that about half of them have already
been legalized and are under development, acquiring several basic public services.

A summary of the actually registered types of residential areas in the Central District
are shown in Table 2-20.

Table 2-20: Register of Residential Classification in the Central District

Type Number of Barrios %
R-1 72 12
R-2 75 13
R-3 61 10
R-4 274 47
R-5 3 1
R-6 - -
R-7 - -
R-8 1 0
UR 13 2
Invasion {from 1965) 85 15
TOTAL 584 100

Source: METROPLAN, AMDC.19898.

Financial Conditions

Financiél_ Status of the Central Government

Table 2-21 shows the net calcutation of the public finances (SPNF) in Honduras, with
the exclusion of transfers between the central government, decentralized institutions

and the local governments.
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Table 2-21: Public Sector Finances in 1997

(Unil: Miltion Lps )

SPNF Central Decentratized Local
: Government Instifutions | Governments

Curtenl Revenue 17.955 10,352 8,411 760
Curcent Expenditure 13,738 9864 5200 80 ]
Capital Revenue ) 222 3 435 877
Capital Expenditure 5,069 2,805 2,041 1,296
Recovery of Interesls 29 et |

Defic {-) or Surplus (+) -589 -1,723 1,606 -280

Source: Memorial 1997, BCH

The SPNF deficit in 1997 was 65% lcss than the previous year, at 1ps.589 million
(1.0% of the GDP). Although financial conditions were in the red until 1995, the
decentralized institutions recorded a surplus in 1996, and the deficits of the central
and local governments were reduced as well. The ensuing sections detail the financial
condition of the central government.

a. 1997 Revenue and Expenditure

The revenue and expenditure in 1997 showed a deficit of Lps. 1.7 billion (2.8% of the
GDP). The 1997 deficit was 5% lower than 1996 (I.ps.1.8 billion). This is because
current revenues increased by 30.6% white current expenditure increased only 28.8%.
Foreign loans covered the 82% difterence.

b. 1997 Tax Revenues

The tax revenue for 1997 was £.ps.1,680 million higher than the previous year, as it
totaled Lps.8,652 million. Direct taxes contributed Lps.2,512 million, indircet laxes
Lps.3,984 million, and tariffs a total of 1.ps.2,156 million. Income tax makes up 91%
of the direct taxes. 58% of the indirect taxes is altributed to tax on general sales.

¢. Budget of Related Ministrics

Table 2-22 shows the changes in budgets of the Ministry of Health and the Ministry
of Natural Resources and Environment.

Table 2-22: Changes in the Budget of Related Ministries

{Unit: Million Lps.}

o Year 1996 1997 1998
Ministry Executed Budgel Executed | Budgel
Tolal . - 10,881 12,998 13477 165,439
Ministry of Health 1,005 1,137 1,187 1.337
Ministry of Natural Resources and Environment ' 333 690 173 403

Source: Memoria 1996, Republica de Honduras Secretaria de Hacienda y Credito Publico
La Gaceta, 31 December 1997 and 31 December 1996 Information from Ministry of Finace
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2.4.2 Financial Status of the Local Government

a.l Overview

Table 2-23 shows the changes in revenue and expenditure of the AMDC, Rel'iability
of these data are questionable duc to the recent political transition in January 1998,

Table 2-23: The changes in the AMDC Budget

{unil: 1,000 Lps
1995 1996 1997 1998
execuled | execuled | approved | execuled* {b/a) Executing
: ' {a) {b) - % Budgel |
Revenue 125,794 153,491 253,900 184,854 728 290,420
- Current 109,279} 124,785 na. 156,860 211,420
- Capital 18,515 28,708 ‘na, 279941 . . 79,000
Expenditure 133,362| 181,923 253900 202,130 798 313,677
- Head & Staff na. 44,059 51,233 55,008] 1075 81,455
- Public work na. 45,004 64,833 57,775 89.1 110,839
- Urban and sociat na. 35,427 56,396 53 233 94 4 38,500
development o
- Transfer na. 7,180 10,714 11 679 108.1 35,500
- Public debl n.a. 50,253 70,724 24,445 346 47,383
{Balance -7,568] 28,432 0 -17,276 60.8 -23,257)

Note: The figures from the budget execuled in 1997 were reported by the former municipality.
Source. Financial Depariment of AMDC

In 1997, while the revenue only reached 73% of the budget, the cxpcnditurc amoumcd
to 80% of the budget, leading to a deficit of 1.ps.17 million. In comparison with 1996,
although the shortfall in revenue remained at 60%, the deficit was for the third
consceutive year. As a resull, as of February- 1998, the deficit amounted to L ps.389
million, which is equivalent to twice the revenue in 1997, Since the executing budget

for 1998 shows the same tendency, the financial reconstruction of the AMDC is an
urgent issuc.

a.2 Present Sitvation and Problems Re[atcd to Mumcnpallly Tax Collection

In this section, the amount of fixed propcrly fax and business income tax billed in
1997 were compared with the actual amount collected. Regarding personal income
tax, the patential taxable amount was catculated by mulhpl} ing the number of those
in employment per income level by tax rates per income level. For the business
income tax, 75% of the amount billed in 1998 was assumed as the potential taxable
figure in 1997. Using the same method as the property tax and business income tax
catculations, the polential waste collection fee figures were calculated. Regarding
other taxes, 75% of the estimated amount of tax to be collected in 1998 was assumed
to be the potential taxable amount. Table 2-24 shows the results of the collection rate
obtained from these comparisons.
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2.4.3

Table 2-24: The Comparison of Potential of Tax Charged and Tax Aclually
Collected in 1997

ltems Potential Executed Collection Rate |
{1000Lps) | (1,0001ps} (%)

1.0irect tax o 137,377 83,324 60.7
- Property tax 50,550 19,694] 380
- Personal income tax 21,200 i 9818 46.3
- Business income tax 65,252] 53,812 825
- Callie tax 375 0 0.0
2 Indirect lax 53,250] 22,073 41.5
- Vehicle registration tax 22,500 6.955 30.9

- Other indirect taxes 8,250 2,308 28.0
- Revovery & Fines 225000 12,810 56.9
3.Public service fees B 42,396 31364 74.0]
- Waste with property tax 14,440 7,033 48.7
colleclion fee  [with business incoms tax 17.456 12,833 735
- Other senvice fees® 10,500 11,624 109.8
4.Rental feg & others 18,750 20,099 107.2
- Markel 4,500 88 2.0]
-Others - 14,250 20,011 140.4
Total curreni revenue 251,773 156,860 623

Mote: *The figure includes fees for firefighters.
Souice: Financial Depariment of AMD.C.

Since the collection of municipal taxes has compelling foree, the low collection rate
of property taxes indicate (hat follow-up systems for unpaid bills are not in place.
Unless this aspect of fee collection is improved, the reconstruction of the municipal
finances will be an impossible task.

Taxation System

a. National Taxation System

a.l Overview

[n this section, the slructuges of the present national taxation system arc summarized.

The national taxation system in Honduras is composed of:

o direct taxation; such as taxes on income, ownership, nect activitics.
However, income fax is the major source of direct taxation.

e indirect faxation; such as taxcs on production, consumption, sales, and
special services. Taxes on production, consumption, and sales are divided
into two categories: tax related with production, consumption, and sales of

beer, liquor (including rum), petroteum products, soft drinks and cigarettes,
and general sales fax.

¢ faxes on international trade including customs tariff and export tax.

a.2 Income tax

Income tax is levied on income gained through commercial activitics or provision of
labor regardless of whether they are companies or individuals. Revenues of
individuals arc subject to progressive taxation as shown in Table 2-25.
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Table 2-25; Income Tax Rate as of February, 1996

Range of Annual Income Income Tax Rate
From To %
Lps. 0.01 . Lps.£0,000.00 0
Lps.50,000.01 ) Lps.100,000.00 BN 10
Lps.100,000.01 Lps.200,000.00 15
Lps.200,000.01 Lps.500,000.00 20
Lps.500,000.01 Lps.1000,000.00 25
Lps.1,000,000.01 and over 30

Note: Severance payment, vacation bonus, “13th Month Pay”, and “14th Month Pay” are tax exempl.
Source: “Ley del Impuesto sobre la Renta™, DEI

Profits made through business activities are also subject to progressive taxation as
shown in Tablc 2-26. There are some controversial conjectures that this system
dissuades the companics from making better performances.

Table 2-26: Net Profit Tax Rate

| : Yearly Income
{Lps.0 - Lps. 100,000 15%

{ps.100,001 - Lps. 500.000 35%

{Lps.500,001 - Lps. 1,000,000 35% plus 10% on anything over Lps.500.000
|tps.1,000,000 and over 35% plus 15% on anything over Lps.1,000,000
Source: “Ley del Impuesto sobre la Renta™, OEl

2.3 Satles Tax

In Junc 1998, the general sales tax rose from 7% to 12% and that for alcohol and
cigaretles increased from 10% to 15% as well.

a4 Export Tariffs

Export 1ax is 1% of FOB price. However, tax on bananas is scheduled to be canceled.
Tax rates for customs tariff vary depending on the goods. However, tax rates are to
be lowered gradually according to different categorics by 2000 based on the Central
American Agreement,

b. Loc¢al Tax

Local tax can be classificd into local tax, fees, and contributions under -the
municipality law. In Tegucigalpa’s Central District, there is a broad spectrum of {ecs
that are imposed. There are 30 types of service fees and if rental fees are included,
there are 47 types of fees. Major municipality taxes related with waste fees are
examined in this study.

b.i Property Tax

The praperty tax is a local tax imposed on real cstate and houses. Properly valuations
are reviewed every five years. In urban arcas, the tax rate is 0.35% of the valuation
amount.  However, for property resided by the owner, a property value of up to
Lps.100,000 is excmpt. Properly tax is generally collected in August. Waste
collection fec for houscholds is jointly biiled with the property tax.
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2.5

2.5.1

b.2 Personal Income Tax

Pcrsonal inconie tax is the local tax imposcd on an individual’s income. 1t is different
from the national income tax and is levied on income of Lps.t and upwards. As
shown in Table 2-27, personal income tax follows a progressive taxation systen.

Table 2-27: Tax Rate of Personal Income Tax

Range of Annual Income Per thousand
From | To
[tps.1.00 ILps.5.000 150
Lps.5,000.04 |Lps.10,000 2.00
Lps.10,000.01 Lps. 20,000 2.50
Lps.20,000.04 Lps.30,000 3.00
Lps.30,000.01 Lps.50,000 3.50
Lps.50,000.01 Lps. 75,000 3.75
Lps.75,000.01 Lps.100,000 L 4.00
Lps.100,000.01 Lps.150,000 5.00
Lps.150,000.01 and over 525

Source: “Plan de Arbilrios™, La Gaceta, 27,Dec , 1997
b.3 Business Income Tax

The business income tax is a local tax imposed on the revenue generated through a
company’s activities and the tax rates are variable depending on the revenuc as shown
in Table 2-28. Except for the residential waste collection fee, the waste collection fee
shall be collected together with the business income tax every month.

Table 2-28: Tax Rate of Business Income Tax

Range of Anaual Income Per thousand
From To
Lps.0.01 Lps.500,000 0.30
ILps.560,000.01 Lps.10,000,000 0.40
|Lps.10,000,000.01 Lps.20,000.000 0.30
|Lps.20,000,000.01 |.ps.30,000,000 020
{Lps.30.000,000.01 and over 0.15 R

Scurce:Reglamento de Ley de Municipalidades, 1993

Environmental Policy

National Environmental Action Plan

On 1993 the Secretariat of Environment (SEDA), developed the Environment and
Development Action Plan. '

The Action Plan identificd the main ¢nvironmental probtems as water and soil
pollution, and solid waste disposal. The objectives of the Action Plan are to reduce
the concentration of pollutants in the water and soil, through prevention and
mitigation programs and to promotc programs and pilot projects for manual sanitary
landfills at a municipal level. Also the Action Plan aims to provide health and
sanitation services to a larger portion of the population, such as: basic sanitation,
water supply, collection and disposal of solid waste.
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2.5.2 Organizations Concerned

253

‘The institutions concerned with the solid waste management are the following:

e & & & & & > 0

Municipality of the Central District (AMDC)

Seceretariat of Public Health and Social Welfare (SSP)
Sccretariat of Natural Resources and Environment (SERNA)
Secretarial of Government and Justice, and the municipalities
National Service of Aqueducts and Sewerage (SANAA)
National Enterprise of Electricity (ENEE)

National Agrarian Institute (INA)

Honduran Forestry Development Corporation (COHDEFOR)

Some community based and private institutions as well as NGO's also have promoted
and cxecuted hygicne and sanitation activities such as seminars, workshops and
publicity campaigns to raise public awarcness on the risks related to environmental
pollution. Among these institutions are:

e & & & & & & » % & »

Honduran Ecological Association (Asociacidn Ecolégica Hondureia)
Committee for the Conservation and Improvenient of the Environment
Rotary Club {Club Rotario)

Lions Ciub

Chamber of Commerce and Industry

Junior Chamber

PHYSYS

PEPSI %
A CURACAO

Telesistema Hondureiio

TACA International

Legislation

Iinvironmental legislation has been consolidated since the publication of the General
Law of Environment in 1993 (Decree 104-93) and its by-laws (Decree 109-93). 1t
cnabled the creation of the Secretariat of Iinvironment, which in 1997 was combined
with the Secretary of Natural Resources, forming the Secretariat of Natural Resources
and Environment (SERNA).

Regarding solid waste collecuon the Environmental Law promotes the municipalities

to adopt a system of collection, {reatment and finat disposal of waste, including the
posmbrlmcs of re-utitization and recycling {(Art. 67).

Other laws that fake envirorunental issues into account are: g‘

Léw of MunicibalilicS {(Decree 134-90) and its by-laws (Ac. 018-93).

s Regulations on the National System of Environmental Impact Evaluation, and

the forestry and agricultural related laws.
Sanitation Code, Decree 65-91 (Codigo Sanitario, Decreto 65-91):
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2.6.1

2.6.2

263

Regarding solid waste, the sanitation code states that is the municipalitics’ obligation

to organize, contract and bear responsibility for the cleaning, coltection, treatment and
final disposal of waste (Art, 52}.

1t also states that the operation of final disposal sites require prior authorization by

the corresponding municipality with the approval of the Public Health Sceretariat
(Ani. 53).

e Sanitary Regulations on Environmental Sanitation (Reglamento Sanitario de
Sancamicnto Ambicatal)

+ Police Law
o Lawof AMDC Taxes ("Plan de arbitrios” de la AMDC)

Public Utilities

Water Supply

The national water supply coverage rate steadily rose during the 1985-95 period, from
62% in 1985 to 77% in 1995. The improvement has been greater in rural arcas with
an increase from 45% in 1985 to 66% in 1995 (Refer to Annex 1). The lack of
coverage in the urban areas (9%) correspond to the marginal or shum areas.

In the Central District SANAA supplics scrvices to 81,614 clients. In the Central
District, those who have no access to SANAA’s services, arc supplicd by the private

sector (water tankers and wells), that is much more expensive and of poorer quality
than SANAA's service.

Sewerage

In the period between 1985 - 1995, the scwerage scivice has covered a larger
population than water supply, cxpanding from 59% in 1985 to 82% in 1995
nationally. Also the improvement has been greater in rural areas with an increasc from
18% in 1985 to 71% in 1993 (Refer to Annex 1). The 5% deficit in coverage of urban
areas correspond to the marginal or slumn arcas.

Roads

Table 2-29 shows the present road conditions in the Central District.

Table 2-29: Classification and Condition of Roads in the Central District

Categoiy TOTAL Paved Network Unpaved

Concrete | Hydrautic | Asphaltic | Simple | Stone Total

Blocks . | Concrele | Congrete | Sealed | Paving | Paved

‘ - {Adoquin) - Surface

Primary {(km) 17.83 e 262 75.21 77.83
Secondary(km) | 343.18]|  36.18 7351 1561.56 0.18 666| 268.09 75.09
Tertiary (kim) 251.38 4.05 15271 - 747 1.89 28.38 -223.00
Tolal (km} $72.39 40.23 91.40) . 23394}  0.18 8.55] 374.30 208.09
Share 100% 508% | 1360%| 3480%| 003%! 127%] 5567% 44.33%

Source: Infrastructure Division, AMDC, March,1998 (unpubhished data).

According to the table unpaved roads occupy a large proportion of the total (44%),
which is mainly concentrated in the areas that have a steep gradient where access for
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2.6.4

collection service trucks is hindered. Also most of the paved roads obscrved are of
asphall conerete.

Priority Ranking for Infrastructure lnvestments

According to a study currently undertaken by MIETROPLAN to ascertain the present
infrasteucture conditions in the barrios of the Central Districi, water supply is the most
widespread covering a larger number of barrios, followed by street lighting, primacy
schools and scwerage (Table 2-30). The least common are health centers, middle-high
schools and communily centers.

Table 2-30: Ranking of Present Infrastructure Investments in the Central

District
Sewer- Water Latrine Street Health | Kinder- | Primary { Middle-High | Community
age Supoly Lighting | Center | garden | Schoot School Center
Number 192 373 135 283 23 183 200 77 B0

of Banios

Source: METROPLAN, AMDC, 1998
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