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7 The Master Plan

7.1 OQutline of the Master Plan

7.1.1 Goals and Targets
a,  Goals

The principal goal of the SWM master plan is:

“To establish a Sound Solid Waste Management System in
order to beaulify the Central District by the target year 2010".

The master plan aims to:

A. Establish a financially sustainable, accountable, and stable solid waste
management system,

B. To improve the unsightly view in the city caused by waste.

C. Minimize the negative environmental impacts caused by solid waste
management.

D. Provide all citizens with an acceptable level of hygiene.
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The proposed measures to be taken, in order fo allain the goals, arc summarized

below.

No. Proposed Measurcs -Effect
AlBJlC|D

1 improvement of the Institutionat and Organizational Syslem

1.1 Tistablishment of an autonomous institution X

1.2 Dstablishment of a self-supporting accounting system X

1.3 Improvement of the waste fee system X

L4 Reduction of the municipality’s involvement in activities X

2 improvement of Managerial Capability of the Executing Body

2.1 Establishment of a data control system X

2.2 Improvement of the cost control system X

2.3 lmprovement of the financial planning system ° X

24 Scaling down the required procurement procedures X

2.5 Training human resources in the solid waste management sector X | x| x ] x

2.6 Inteoduction of private seclor participation X | x

3 Improvement of the Sanitary Level of the Disposal Site

3.1  Improvement of facilities at the disposal site ' X | X

3.2 Training on proper sanitary landfilliog operation X | x

4  improvement in the Efficiency of the Collection and Hautage

System and Expansion of Collection Service Areas

4.1 Improvement of the collection and haulage ptan X | X X

4.2 Establishment of an optimal collection system for problematic areas X | % X

4.3 Promotion of primary collection by CROs x | x X

4.4 Promotion of adequate self disposal X | X X

4.5 [mprovement of the efliciency of the street sweeping system X | x X

4.6  Promotion of recycling : X | x| x| x

5 Education

5.1 Raising awareness on solid waste X | x| x| x

5.2 Hygiene education X! x| x| X

5.3 Promotion of public cooperaiion X | x| xix

b. Targets

In order to achieve the principle goal of the master plan, the targets for the
establishment of major technical system components are proposed and tabulated in
Table 7-1. Figure 7-1 to Figure 7-4 illustrate the proposed master plan.
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Figure 7-1; Waste Generation Amount Forecast untit 2010
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Figure 7-3: Master Plan of Waste Collection and Haulage
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Figure 7-4: Waste Stream for the Central District
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7.1.2 Master Plan Concepts

a.  Institutional, Organizational, and Financial System Reform
a.l [Institutional System

1} The private sector’s participation will be expanded.

2) The current cleansing status will be upgraded,

a.2 Organizational System

t} The exccuting agency of solid waste management will become aulonomous,

creating a Municipal Cleansing Corporation (MCC}), to bring about morc
flexibility and stability.

2) A self-supporting accounting system will be established so that revenue from the
waste collection fec is apportioned to only solid waste management works.

a.3 Financial System

1)} The new waste fee system will be based on the most appropriate combination of
the following concepts.

Polluter-pays-principle (waste dischargers pay the SWM cost).
Cross-subsidy mechanism (the affluent pay for the less well ofl).
Minimization of the waste fee collection costs.

Strong enforceability of the collection system.

Difterent service levels in accordance with the amount of collection fee paid,

* & 5 &

2) A disposal fee will be imposed on direct waste hauliers.

2.4 Management System

1} The AMDC’s new Solid Waste Management Executing Unit (SWEU), created
during the first phase of the institutiona! reform program, will be required to have
a sound managerial capability to control the participation of the private sector.
The management capability of the SWEU, especially regarding cost control,
financial planning, technical planning, contracting, monitoring and supervision
works, will be improved compared to the eurrent Cleansing Department.

2) Accountability and transparency of solid waste management practices will be
established in the SWEU.

2.5 Education and Raising Awareness

When raising public awareness through education and encoufagement of social
participation, the following should be considered.

1) Inforim the citizens on:
* Environmental problems and health problems related to SWM.

¢ Changes in the organization structure, the responsibilities, and {egal powers of
the organization.

7-6
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2)

)

o Lxisting legislation; explaining penaltics and  punitive  measures  to
transgressors and the enforcement procedures,

* Duatics and responsibilitics of the citizens, including the waste collection fee
and the methods of payment.

¢ Procedures to submit complaints to the authoritics,

Institutionalize the municipal program: “Mobile Municipality” as a means to
promole social participation in the improvement of public health through clean-up
campaigns, cultural activitics, and provision of primary medical scrvices to
residents (e.p., ante- and postnatal care, immunization programs, dental check-
ups, ctc.).

Education programs for school students and local groups through cffective usc of
existing resources.

Public cducation cannot procecd if the human resources responsible for SWM do not
have a suflicient information base with which they can teach the general public. The
master plan proposes a human resource training program, consisting of three training
courscs.

b.

+ Public Al¥airs
s Operations
¢ Support Services

Technical System

b.1 Storage and Discharge

)
2)

The type of containers used will be regulated.

A separate discharge system for recyclable and non-reeyclable wastes will be
introduced.

b.2 Collection and Haulage

1)

2)
3}

4)

Areas given a priority for waste collection services are as follows.

1. City center. ‘

2. High and middle income residential areas.

3. Low income residential areas in the city limits.

4. Low income residential aceas in the outskirts of the city.

The compactor truck collection system wilt be extended.

In 'prdblcmatic arcas, the dump truck sytem, the arm-roll container system, the

hoist truck container systems, etc., will be appropriately adapted depending on the
conditions in each arca.

In problematic arcas, primary collection will be provided by micro-enterpriscs or
community based organizations (CBOs) and secondary collection by the AMDC,
The AMDC witl promote primary collection activities, however, all costs incurred
for this scrvice will be shoutdered directly by the users.

7-7
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7.2

b.3 Processing, Treatment and Reeyeling
1} No major processing or freatment plants for solid waste will be introduced.

2) Reeycling activities will be promoled by the AMDC’s SWEU and carried out
mainly by the private scctor. The SWEU will not participate in recycling activities
dircetly.

b.d Strcet Sweeping
1) All street sweeping work will be carried out manually.

2) An appropriate collection and transportation system for street waste will be
introduced.

b.5 Final Disposal

1) The sanitary level of the existing disposal site will be improved to minimize the
negative impacts on the environment.

2) The wholc arca of the existing final disposat site will be fully utilized, in order to
continue its operation for as long as possible,

3) The control of scavengers will be reinforced; they will be prohibited from
continuing their activities at the disposal site by 2010, without ecnsuing
considerable social impacts.

b.6 Maintenance System

1} Only preventive and daily maintenance as well as repair services, that cannot be
done at private workshops, will be conducted by the AMDC’s workshop. The rest
will be undertaken by the private sector,

Institutional System Master Plan

Not only in Honduras but also in most developed countries, solid waste problems are
becoming more difficult and complex, onset by social changes, peoples’ life styles,
cconomic growth, population growth, among others. With these the needs of solid
wastc management are rapidly changing from sanitation to environmental protection,
and further 1o natural resource conservation. The complete solution to these problems
have yet to be solved. At present, the only course of action that humanity can take is
to quickly grasp the existing problems, to take appropriate actions, and to prepare for
lurther problems that may arise. The first step in conquering the unremitting problems
of solid waste is, therefore, to cstablish a proper institutional system.

a. The Enstitutional System’s Existing Problems
Following problems were identificd in the present instilutional system.

1) The institution’s low hicrarchy level within the municipal structure,
2) Weak organizational structure.

3) Limited capacily to make decisions.

4) Slow administrafive procedures.

i
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5) Human resources lack motivation.

6) Lack of accountability and transparcncy.

7) Large number of clicnts are not registered for payment.

8) Tee and tarif¥s which do not correspond to the sexvice provided.

9) No reliable accounting records reflecting overall revenues and expenditures.

10) No reliable records of the waste collection and disposal amounts.

1 1) No one knows the real service costs.

12) Collection and cleansing rowtes that are unbalanced.

13) Deficient coverage (80 ton/day of domestic waste arc not collected).

14) There is ncither punctuality nor order with respect to frequencies and
schedule.

15) The dumpsite deteriorates the environment and jeopardizes public health.

16) Machinery and equipment is damaged due to lack of maintcnance and delays
in the purchase of spare parts.

17) There are ncither objectives nor goals; services are unplanned and
undeveloped.

18) There is a lack of contre! and supervision of these working under contract.
b, Requirements for the Proposcd Institutional System

1} The proposed institutional system master plan aims to overcomc these
problems, sincc most causes of these problems are attributed to the
inadequate institutional system.

2) The improvement of the institutional system must precede any technical
system rcforms, because improved technical systems require additional costs
that cannot be covered by the present revenue from the waste collection fee.

3} A general objective for each sub-institutional system is as follows.

Sub-system Objective
Adminisiration and To establish autonomy and accountability in SWM
| organization
Finance To increase revenue for SWM
Management To altain the targets with minimal SWM costs

7.21 Administration and Organizational System

As the improvement of the institutional system is a priorily issuc concerning the
improvement of the present SWM system, its reform shall be conducted in two stages.

The first stage targets immediate improvements, and the sccond stage aims for {ull-
scale improvement.

7-9
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First Stage: Immediate Improvement Plan

“Establishment of a Solid Waste Management Exceuting Unit SWEU”

Deseription:

An SWEU, a temporary organization directly linked to the Mayor’s oftice, will be
cstablished immediately (see Figure 7-5 and Figure 7-6). The SWEU will have the
same functions as the present Cleansing Department, however, its hicrarchy level will
be raiscd to much a higher leve than the present Cleansing Department.

This improvement aims at the following.

¢ Urgent improvement of the SWM system’s efficiency with minimal changes in
the administering of the present organizational system.

¢ Exccution of necessary preparations for the establishment of an autonomous
entity to undertake solid waste management.

Schedulce: In carly 1999
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Second Stage: Full-scale Improvoment Plan

“Establishinent of a Selid Waste Management Autonomous 1intity, the Municipal
Cleansing Corporation”

Deseription:

An awtonomous entity — the Municipal Cleansing Corporation (MCC) — with
complete administrative and financial autonomy, will be established, for the purpose
of having an intcgral management of municipal SWM in the Central District (sce
Figure 7-7).

Objective:

¢ To halt and reverse environmental deterioration caused by the provision
of wasle services. ,

To rehabilitate, to renew, and to expand the infrastructure.

To guarantec service quality with appropriate controls.

To improve and to simplify contacts with clients.

To contribute to the recovery of the environment.

Schedule: Before 2001

. o @2 o

Justification:

With the continuous urban expansion, the amount of SWM works is becoming more
intricate and overwhelming; it has reached a point where it is both physically and
financially difficult for the AMDC to effectively manage on their own. Therefore the
privaie sector’s financial and technical capabilities must to be introduced into the
SWM system. In fact some services have already been contracted out to the private
sector.

'There are, however, some discrepancics between the private sector’s Objeclive and the
government’s objective in SWM. The private sector’s aim in SWM is more profit
oriented, whercas the municipality strives to provide citizens with sanitary conditions
and achicve aesthetic conditions, cnvironmental protection, and conservation of
natural resources, cte. Therefore, the municipality must retain its function in order to

control the private sector’s activitics properly so that the master plan targels are
achieved.

On the other hand, there are many problems with a direct municipal operation (see
Chapter 12 for details). Because an autonomous entily is not bound by the same
administrative restrictions that arc ai the root of the problems faced by public waste
services, financial stability for the new autonomous enlity - achicved through the
billing of services -- will become a reality.

Aulonomous cnlities are gaining popularity in other Latin American countries, as
management decisions - especially conceming personnel appointments and sctting of
fces - are not swayed by political intervention.

7-12
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1} Board of Diectors ]
2} General Management]
6) Community Retations 3) Budget Controt
7} External Consuitancy 4) Extermal Aurdit
U} Envdronmental Audit  |— 5} Legal Affairs
L - , |
5) Administration Bureau 19) Operations Bureau —\ 27} Technical Bureau
-28) Planning and
Dewlopment Dep.
10) Adrinistration Dep. 120} Cotlection Dep. -29) Technical Support Sep.
-11) Cost Control Sec. -21) Regular Senvice Sec. -30) Control and Supenision
—1 -12) Human Resources Sec. -22) Special Sendce Sec. of Contracts Dep.
-13) Supplies Sec. -23) Micco-enterprises Sec.
-14) Data Processing Sec.
24) Street Sweeping Dep.
__|15) Finance Dep.
-16) Revenue Sec. 25) Final Disposal Dep.
-17) Accounting Sec.
-18) Treasuty Sec. . | {26) Equipment and
Workshops Dep.

Figure 7-7: “2nd Stage” Organizational Structure of the Autonomous
Municipal Cleansing Corporation
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7.2.2 Financial System
a. Exisling Problems

The waste collection fee is currently collected jointly with the fixed property tax. The
existing problems in this system arc as follows.

1) Alhough cverybody discharges wastes, only fixed property owners arc
invoiced for waste collection fees, Curcently, there are 126,000 fixed property
owners (approximately 80% of Central District houscholds) who are
registered taxpayers, Many residents who receive waste services, therefore,
are not issued invoices for waste collection fees.

2) ‘The valuc of the fixed property is set for five years.

3) The colleclion system of the fixed property tax is incflective because tax
cvaders cannot be identified. Therefore the collection rate (at approximately
50%) is very low.

4) The waste collection fee does not reflect both the service level and the waste
discharge amount. It is difficult to justify the present fee system, and, as a
result, cilizens are dissatisfied and unwilling to paying their dues.

b. Master Plan
b.l Introduction of a New Waste Fee Collection System for Residential Waste
“Joint Billing System with the Electricity Bill”

The master plan proposes to introduce a joint bifling system where residences and
businesses are issued invoices for waste collection fees with the electricity bill. This
system has following advantages.

e The number of households currently invoiced is approximately 200,000 and it
is equivalent to approximately 100% of the Central District’s population.

¢ The collection rate of clectricity bills is nearly 100%.
¢ The collection cost for waste fees will be cheap.

b.2 Concept of New Waste Tariff System

Cosls Payer ‘ Comments
Residential waste Residents  [Cross-subsidy mechanism (the afituent pay for the
less well off) is applicd. i
Non-residential waste |Business establishmentsiCovering all collection, haulage and disposal costs. |

Collection and Large scale dischargers [Covering all collection, haulage and disposal costs for

haulage of targe waste large waste amounts.

aniounts 5

Direct Haulage Direct hauliers Covering the costs of final disposal.

Strect sweeping etc.  |High income residents  {Included in the waste fees for high income residential
and business areas and waste tax of non-residential waste
cstablishments
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b.3 New Waste Collection Fee Systen

For an accountable SWM system, it is necessary to clearly cstablish fees according to
service level. Accordingly, a special colicction fee will be imposed on houses or
busincsses thal demand additional services such as the door to door coliection
services in marginal area or the haulage of targer volumes of waste. The table below
shows the different categorics of waste fee payers in both the current waste fee system
and the waste fee system proposed in the master plan,

Present Waste Fee
System

Proposed Waste Fee Systemn

Comments

Residential Waste

Residential Wasle; classified into
wasles from:

» High income residents

» Middleincome residents

* Lowincome tesidents

At present, residential waste fees are
jointly billed with the property tax; in the
new system, a cross-subsidy mechanism
{the affiuent pay for the less well off) will
be applied.

Business Waste

Non-Residential Waste; classified
inlo:

+ [Yusincss waste

¢ Large dischargers

® Direct havlicrs

Al present large dischargers and direct
hauliers are not chacged for waste
services. Businesses waste fees are
jointly billed with the business income
tax.

b.4 Proposcd Waste Fee Rates

fee Rates
Type of waste 2001 - 2003 - 2008 -
2002 2007 2010
Residential High income residents {Lps/house/month) 63 70 80
waste Middle income residents  (Lps/house/month) 22 a3 36
Low income residents (LpsMiouse/month) 1" 18 20
Nor- Business wasle Annual business income
Restdential more than L.4,000,000 500
wasle (Lps/ 1..3,000,001-4,000,000 450
establishment L.2,000,001-3,000,060 400
fmonth) 1.1,000,00%-2 000,000 250
L.500,001-1,000,000 200
1.300,001-500,000 150
£.100,001-300,000 100
1.50,001-100,000 75
up to L.50,000* 50
Large amount discharger {Lpsfon) 430 530
Direct haulage discharger {Lpsfton) 50 55

Note: The basic business waste fee rate starts at Lps50/establishment/month

Management System
a. Revenue Control

a1 Required Functions

The major required functions are as follows.

Invoice issuance

Demanding and checking payments

Listing habitual defaulters

Maintaining a fee payers’ database

Analyzing the fee collection situations by zones
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+ Reporting the issues from the viewpoint of revenue
¢ Developing new sources of revenue

a.2 Information Flow of Waste Fee Collection System

Figure 7-8 shows (he information flow of rouline work.

Clients

%

Banks

Figure 7-8: Information Flow Diagram of Waste Fee Collection
a.3 Database

A client database for residents, businesses, large scale dischargers, and direct waste
haulicrs will be producedd.

a4 Reporting System
A monthly report of payment and a dossicr on client changes will be produced.
a.5 Fee enforcement in eoltaboration with the Tax Burean

As wasle fees for businesses will be charged based on the business income tax, it is
essential thal the Fax Bureau discloses atl information to the MCC as soon as
businesses declare their business income tax forms at the end of the fiscal year. In
general as habitual defaulters have a tendency to evade payment of other taxes, it is
advisable to monitor these cases closely and to enforce penaltics in case of
nonpayment.

b. Expenditure Control
b.1 Functions of expenditure conirol
The expenditure control system should consider the following functions.

» Initial approval for requests to acquire goods and services.
o Control the use of the budget.
e Achicve better conditions for acquisition.
o To register expenses in an organized manner so to establish an effective
control on costs per activity. g
¢ To control the quality and to certify the execution of contracted services; to

authorize payments and to impose punitive measures against those who violate
the law.
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b.2 Informmation Flows

Figure 7-9, Figure 7-10 and Figure 7-11 show the proposcd information flows.

[ (" BUDGET
. —p»  SUPPLIES CONTROL )_-
3

¢ #

i ACCOUNTING ’
L

(  cosY
CONTROL

I OPERATIONS

PROVIDER TREASURY

Figure 7-9: Expenditure Control System; Information Flow for Making

Acquisitions
'(. -I’;IUMAN V ( . CONTROLV \
' RESOURCES L BUDGET

v

.- .
! ACCOUNTING l
L
[ © conTROL
| OPERATIONS coST ]l-——

Figure 7-10: Expenditure Control System; Information Flow to Hire Personnel

CONIRACTOR

[ messwer J—al

. |
GONTROL AND

) OPERATIONS SUPERVISION OF
(—095““0" \ {__CONTRACTS

[ 3

Figure 7-11: Expenditure Control System; Information Flow to Control and
Supervise Contracts
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¢.  Private Scctor Participation

In order to case the burden of SWM that is curcently experienced by the AMDC and
to utitize the financial, the technical and the mapagerial capacitics of the private
scetor, the private sector’s roles will be extended under the control of the Municipal
Cleansing Corporation.

Contract Desceiption ‘ Remarks
A Cotlection and Haulage | « The contract will include collection and haulage works.
of Municipal Solid » Open bidding

\‘{aste (MSW)in the » To be paid per ton of waste
City's Urban Areas * A collection arca under contsact witl have a waste discharge
anwount of apprx. $0ton/day

B Collection and Haulage | & This contract is only for the secondary collection and haulage.
of Municipal Solid ¢ A contract includes all required cost for operation services
Waste in the City's under the provision of container (rucks and skip containers by
Marginal Arcas the MCC.

s Open bidding
» To be paid per ton.

C Street Sweeping » The contract will include street sweeping and transporting
wasle (o stations.

¢ Opcn bidding

¢ For the cily center: to be pald per sweeping arca,
For other areas: to be paid per km swept.

D Sanitary Landfil

¢ Operation ¢ The contract will include all costs cequired for eperation such
as labor, fuel, materials, etc. However, heavy equipment
owned by the MCCare prowded to the coatractor.

* Open bidding

¢ To be paid per ton of wasle disposed

* Rchabilitaion of the | » The contract will include all costs required such as materials,
landfiH site machinery work, labor, surveying, etc.
» Open biddirg

* To be paid by a lump sum

d. Quality Conirol
.1 Moniforing and Supervision

An information system, to assist in monitoring and conteolling SWM works, is an
tmportant resource in order to verify and to improve SWM. Most of the services are
repetitive with variations from time to time and with speciat services when they are
requested. Planning and design for these tasks and final evaluation of services make
up the quality control system {Figure 7-12).

First, guidelines and quality levels that nced to be attained (parameters) wdl be
defined; also, procedures to be followed and activities to be monitored will also be

determined.  "This information will be provided to the general public, institution
workers, and contractors.
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Figure 7-12: Qualily Controi System, Monitoring and Supervision

d.2 System Functions

e & & &

To establish physical and enviconmental parameters
To instruct on monitoring procedures

To verify the degree of satisfaciion in attaining goals
To recommend necessary adjustments

¢. Human Resource Development System

The improvement of public services requires a continuous development of strength
and skills for those who provide the service. This basic concept shows the objectives
on fraining human resources. The first is to instill a sense of pride in public servants
toward their work so that they develop a positive attitude and gain public trust for the
institution. The second is to provide the public servants with necessary skills to
improve their work and to ensure a cleaner environment that is comfortable for their

citizens.

The human resources training program eonsists of three training courses.

s Public Affairs
e Operations
¢ Support Services
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7.3

Technical System Master Plan

7.3.1 Design Conditions

7.3.2

a. Key Design Data

1) Specific weight of uncompacted waste when transporied by

refuse vehicles - 0.2 ton/m’
2) ASG of waste when it is transported by compactors : 0.5 to/m®
3) ASG of waste when il is compacted at a disposal site : 0.8 to/m’
4) Average waste haulage distance » 18 km
5) Operation efficicncy of refuse vehicles : 0.9

6) Opcration hours of waste coltection time
From Monday to F'riday : 7.5 Wday

Saturday 1 4.5 Wday
Sunday H
b. Economic Life

1} Communal containers : 7 years

2) Waste collection vehicles + 7 years

3) Heavy equipment : 6 years

4) Machinery : 15 years

5) Buitdings and civil works : 30 years

¢. Remaining Economic Life of Ekisting Equipment

Although their cconomic life have expired, the equipment that was procured in 1988
still function and is in finec working condition. It is unrealistic to propose the
replacement of all these equipment at once because the present solid waste
management system rely heavily on them. [t was, therefore, assumed that all the
existing equipment would be operational vntil the end of 2000, but requiring higher
maintenance costs.

Discharge and Storage System
a. Cost Sharing

The AMDC’s SWEU and, cventuoally, the MCC will not bear any costs related to

discharge and storage excepl the cost of containers and for the handling of recyclable
waste.

b. Discharge Method

A separate discharge system wilt be first introduced to the high income residential
arcas, where more recyclable materials are included in the genecrated wastes, and
gradually expanded to the middle and fow income residential arcas.
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¢. Storage System

a) The type of storage system to be used will not be speeilied. People are free to
select the type of storage system according to their preference, The use of
metal drums, however, as a waste storage container, will be discouraged and
climinated in the future due to its heavy weight. The SWEU will begin to
promote the use of plastic bags, plastic containers, paper bags, ctc.

b) The installation of waste basket stands will be promoted in the residential
arcas, especially for the new residential development arcas.

7.3.3 Collection and Haulage System
2. Basic Policy

1) In the long term, the private sector’s involvement wiil be extended, but the

MCC will directly operate at least 25% of the entire collection and haulage
works,

2) The areas given immediate priority for waste collection services arc as
foltows.

1. City center.

2. High and middle income residential areas.

3. Low income residential areas in the city.

4. Low income residential arcas on the outskirts of the city.

3) In problematic areas the hoist truck system {with 5.5 m® containers) and the
armroll truck system (with 10 m® containers) will be used. Primary collection
will be provided by micro-cnterprises or community based organizations, and
secondary collection by the AMDC’s SWEU. The SWEU will promote
primary collection activities, howcever, all costs incurred by this service will
be directly shouldered by users.

4) Where roads are narrow and busy, for example in the old city center, smaller
compactor trucks (8 m’}, will be introduced in order to improve the collection
efficiency and to minimize traffic disruptions caused by collection works.

5) The container system will be used only for marginal areas, where residenls
can supervise the containers, and for collection points for street sweeping
wastes, carefully supervised by the proposed waste management authorities
because its improper use would affect the entire SWM system.

b. Master Plan Program
b.l Executing body

The executing body will be the SWM Executing Unit (SWEU) from 1999 to 2000,
and after 2001 the executing authority will be the MCC.

The MCC will collect and haul waste directly and also by hired contractors.
b.2 Collection Method

Collection Frequency
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s City center and high income residential areas:  three times a week

e Qiher arcas: twice a week
Working hours
From Monday to Friday:  from 6:00 to 14:30
Saturday: from 6:00 to 10:30
Sunday: Off
b.3 Collection Method e
il

‘the type of callection equipment and cotlection methods proposed for cach type of
arca is summarized below. o

Area Collection Equipment Collection Method
Standard residential areas | 15m” Compactor truck Curb collection
and commercial areas
Busy commercial areas 8m° Compaclor truck Cutb collection
Marginal areas 5 to 10 m° Container truck Point collection
Street wasle 510 10 m* Container truck Point collection

h.4 Waste Collection Amount

The wastc amount proposed to be cotlected by the SWEU (from 1999) and by the
MCC (starting 2001) is summarized below.

unit; ton/day

Iltems 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 ] 2008 | 2009 | 2010 5

Residential “ ' : . - F : g

High 87| 9%} 105] 110] 114) 119]123] 127 132| :136] 140] 144

Middle 69 78] 1001 #14] 1247 155 173| 191 211| 240| 264! 290

Low 73| 77| 89] 93 98] 12| 17| 1221 127| 153] 159} 165
| Sub-total 229] 246| 204] 314] 336] 386] 413] 440] 4691 529] 563} 600
Non-Restdential (1) : . o - ‘ '

Commercial 31 33] 43| 46] 49| 61 65| 69 74 o 9G] 102

Restaurant 247 26| 34| 36| 38 48/ s81 55 ‘s8 71| 78] 81

institutionat 7 8 1o 1of 11| 14 18] 18| 17| 21| 22| 23]

Markels 10| 11]  14] 15 18] 201 21| 22f - 24] 28] 31 33

Sub-total 72 77 99| 106] 114] 1421 1521 62| 173] 211] 224] 238
Non-Residential {2} _ . .

Street Sweeping 28] 28] 28] 30] 30| 30] 32f 33 as] 36{ 38| 40

Grand Tolal 330] 352t 4221 451] 480] 558] 597] 638] e76] 776] 825] 878

b.5 Waste Amounts Collected by the Authority Responsible for SWM and its
Contractors

The waste amounts to be collecied by both the waste authority (i.c., cither the SWEU
or the MCC) directly and its contractors are shown below. . g

unit; tonsiday

1999 | 2000 ] 2004 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 2009 { 2010
Direct operation . 2301 262] 222] 251} 180 258] 197 236} 176] 278| 225| 278
MCC's contraclor 100} 100] 200] 200| 300| 300f 400| 400f 500 s500{ 600| 600
tolal 330} 352] 422) 451] 480] 558| 597| 636] 676f 776] 825 878
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73.4

h.6 Resources Requived for the Authorily Responsible for SWM

‘The resources required for exceuting the coltection work, to be undertaken dircctly by
one of the proposed waste authoritics, arc shown below.

‘ unit: nos.
Equipment 195912000 20011 2002 ] 2003 | 2004 | 2005 | 2006 | 2007 [ 20082009 | 2010
15m° compactor 11 14| 1of 10 0] 18] o] 10| sof 10/ 10| 10
13m° compactor g 9
8m° compactor of o 3 3 3 3l 3] 3 3 3 ¥ 3
12m° dump truck 1ol w| s 5 5 s 5 8 5 8§ 5 5
5.5m? hoist truck 1 1 ol o of o 9 9 9 9 9 ¢
10m* armroll truck 1 1 gl o 9o 9o 9 9 9 9 9 9
5.5m° containers 1] 11| oof 9| 9ol 90 80} 90| 90 90| 90| 90
10m” containers 13l 13| oo0| 90| o0 90 90] 90| 90 90| 90f 90
Leased 6mddumptruck| of 3| o o o 3 o o o 7 o 7
Collection Capacity (vd)y| _308] 324] 315] 315] 315] 332] 315] 315 315] 354 315] 354

b7 Procurement Schedute for the Autherity Responsible for S\WM

The procurement schedute for equipment to carry out the collection work, to be
directly conducted by on¢ of the proposed waste authorities, is shown in the table
below.

‘ unit; NoOS.

Equipment 1599 ] 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 ] 2006 | 2007 2008 12009 | 2010
15m° compactor 10 10
8m® compactor 3 3
12m° dump trick 5 5
5.5m" hoist truck 9 9
10m* armrall truck 9 9
5.5m conlainer 90 90
10m’> container 90 90

Processing, Treatment and Recycling System
a. Basic Concept
a.l Major proccssing or treatment plants

Neither major processing nor treatment plants for municipal solid waste, 10 be
operated by the AMDC’s SWM Executing Unit, will be introduced provided that
acquisition of a landfill site and its operation do not impose toe much effort on the
entire AMDC; this is due to the following reasons.

a) The current technological phase has not reached a sufficient level to operate
and maintain an incineration plant.

b) Yor waste composting, gaining public cooperation for scgregation of organic
waste at generation sources is unlikely, and in addition the demand for
compost is deemed to be too little.

a.l Recycling

‘The AMDC’s SWM Exccuting Unit will promote recycling aciiyilies by encouraging
the participation of the privatc sector and avoid direct involvement in the execution of
recycling activities. The percentage of recyclable materials in the waste and the
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market for recycled products are still limited in the Central Bistrict. The purposes of
recycling in the Central District will be as foltows.

a) To gradually divert the present predominantly informal recycling channel to a
more formal avenue in order to climinate the current problems associated
with the informal recycling activities. For example, at present, the presence
of scavengers at the disposal site disturbs waste covering operations and
informal waste picking by collection workers reduces collection efficiency
significantly.

b) To raise public awarencss on waste and the importance of environmental
preservation through the promotion of recycling activities.

¢) To change the present selid wasle management system to a more
environmentally sustainable system.

b. Master Plan Program

Program Description
Communal recycling | In 2004, the proposed waste authority will place 100 recycling bins at 50
container method, tocations oflen frequented by many people, such as supérmarkets, parks,
Phasc | squares, bus stations, ete. It will encourage people to sort and carry recyclable

waste to these containcrs. This measure targets the high income and some
middle income households. The recyclable wastes deposited in the containers
will be collected by private contractors.

The selection of a private contractor will be conducted through a ténder
process. At the tender the contractor wilt bid for an operator’s license and will
be requested by the MCC to offer their most competitive price. The contractor
will cenduct the collection and haulage work, which will be financed by the
revenuc generated from the sale of recyclable materials.

Communal recycting | In 2008, as the second phase of the communal recycling conlainer method, the
container method, MCC will place 200 recycling bins at 100 schools. The MCC will encourage
Phase 2 citizens to sort and carry recyclable waste to containers. This measure targels
some middle income and low income households. The recyclable wastes
disposed in {he containers will be collected by private contractors.

Establishing the {n 2007, the MCC, private companies, and a Scavenger Association will
sorting company establish a sorting company and sef up a sorting yard equipped with manual
tools beside the new disposal site. This sorting company will start the
opcration of a plant by employing scavengers in 2008.

MCC begins separate | In 2008, the MCC will introduce separate coflection. Citizens will be requested
collection to discharge recyclable waste separately and the MCC will collect and haul
them to the sorling yard operated by the sorting company.

To prohibit 122008, whea the MCC begins landfill operations in the new disposal site, it
scavenging work in will prohibit the entry of inauthorized persons to the disposal site.
the new disposal site
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7.3.5 Strect Sweeping System
a. Basic Concept

‘The present street sweeping work, mainly conducted manually, is deemed to be an
appropriate method until 2010 due to cheap labor costs and inferior road conditions
that would hamper mechanical street sweeping cquipment. Therefore, this system
basically would be maintained until 2010,

However, the following points will be focused upon in order to improve the work
clticiency.

a) liconomic usc of micro-enterprises.
b) Picvention of littering in the city.
¢) Improve the hautage work of the collected waste.
d) Improve the supervision system of laborers.
b. Master Plan Program
b.1 Economic utilization of micro-enterprises

A street sweeping arca for contracting out will be appropriate for a gang consisting of
seven sweepers as is the case now.

b.2 Appropriatc distribution of collection stations for street sweeping waste

More litter boxes will be installed to reduce the work load for street sweepers and
preveting waste from scaltering.

b.3 Appropriate allocation of collection stations for street sweeping waste

In order to shorten the haulage distance of the collected waste, communal containers
to be used as collection points, which will be placed in close proximity. The haulage
distance will be controlled to under one km.,

b.4 To use a new fype of cart to carry litter collected

A new type of cart with a Iarger haulage capacity will be introduced to improve the
cfliciency of the hautage work.

b.5 To acquire small site offices in proper locations for street sweeping work

The AMDC’s SWM Executing Unit will set up site offices with storage space in
accordance with the increase in street sweeping area. The site oftice will function as a
store house to stow carts, tools, etc., and to enable a foreman to supervise street
SWeepers.
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7.3.6

¢.  Sweeping Frequency

Road Classificalion _ Frequency of Sweeping
Commercial roads and market zones 2 or 4 times per day
Main roads in the Central Zone 2 times per day
Suburban commercial streets 1 time per day
Secondary sltreets 3 limeshweek
Residential Streets OCnce per week
Main roads {boulevards) Once per week

d.  Sweeping Length

unil: km

ltems 198920002001 2002200312004 |2005]20062007 | 2003|2009 [2010

Sweeping Length | 180| 18Q] 180] 190] 190; 180] 200] 210 2201 230 240] 250

¢. Required Resources

ltems 1999 [ 2000 | 2001 1 2002 1 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Micro-enterprises 36] 36 35 a3 38 38 40 42 44| 46] 48 50
Labor

Foreman QH g gl 10 10]. 101 11 ) 12| 12 13 13
Sweeper 95] 95 o5 100} 100] 100] 108] 1414] 116] 121] 127} 132
Equipment : : : . i

Hand cant 19 19 19] 20 20] 20 21 221 23| 24} 25 26
Shovet Kh] as 38| 40 40 40 421 44 46 49 51 53
Brooms 95 g5 95! {100 100| 100| 106] 1t1] 116] 121 127} 132
Push broom 28 28] 28 30 30] 30 32 33 35! 36 38 40
Rustpan 19 18 19 20 20| 20 21 22 23| 24 25 26
41 truck 2 2 2 2 2 2 2 2 3 3
Small site office 23 23 23 24 24] 24 25 27 281 298] 30 32

Final Disposal System
a. DBasic Concept
a.l Existing Final Disposal Site

t) The sanitary level of the existing disposal site will be improved to minimize
the negative impact on the environment,

2) The whole arca of the existing final disposal site will be fully utilized, in
order to conlinue its operation for as long as possible.

3) The problem ‘of scavengers will be climinated through the introduction of a
participatory approach.

a.2 New Final Disposal Site

1) Before the completion of the existing disposal site, which will probab‘l'y be
around 2007, a new final disposal sitc will be constructed at the most
appropriate location selected.

2) The new final disposal site will have proper environmental control facilities
to regulate cmissions 10 the surrounding environment within an aceeptable
level.
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b. Master Plan Program

b.1 Required Capacity of Final Disposal Site

Year Wasle | Cumulated [Compacted | Cumutated | Cover Soil | Cumulated Required
Recelved Waste Waste |[Compacted| (15%) Cover Soil | Capacity
Amount {D=0.8) Wasle
tonsfyear tons m3 m3 m3 m3 mn3

1998 128,958 123,958 161,198 161,198 24,180 24,180 185,377
1999 130,554 269,612 163,192] 324,390 24,479 48,658 373,048
2000 139,434 398,046 174,203 498683 26,144 74,802 573,486
2001 165,714 564,651 207,143 705,826 31,0714 105,874 811,700
2002 127,079 741,740 221,349 927,175 33,202 139,076] 1,066,251
2003 188,585 930,335 235,744] 1,162,919 35,362 174,438 1,337,357
2004 219,330] 1,149,665 274,162 1,437,081 41,124 215562] 1.652,643
2005 234,544] 1,384,208 293,179 1,730,260 43,977 259,539 1,989,799
2006] 249,659 1,633,867 312,074] 2,042,334 46,811 306,350] 2,348,684
2007 265,721] 1,899,588 332,15¢] 2,374,485 49,823 356,173 2,730,658
2008 a03,225| 2,202.813 379,031] 2,753,517 £6,855 413027] 3,166,644
2009 322,593] 2525407 403,242 3,156,758 60,486 473,514| 3,630,272
2010 343,665] 2,869,071 429581 3,586,339 64,437 637.951) 4,124,290

b.2 Fxisting Disposal Site

In 1999, the following facilities will be constructed in order to improve the existing
disposal site: weighbridge; leachate circulation system; gas vents; fence; site altice;
green bufter zone; garage; etc.

b.3 New Disposal Site

In 2006, the new disposal site will be constructed. The new disposal site will be
carcfully selected from the arca shown in Figure 7-13, and will include the following
facililies: enclosing structure; drainage system; access road; buffer zone; litter control
facilities; site office; weighbridge; garage for heavy equipment; monitoring facilities;
landfill equipment, etc.

b4 Planned Resources

| Resources Unit 11.999]2.000]2.001]2,002]2,003[2.004[2,005|2,006]2,007] 2,00812.00${ 2 010
{Disposal Site

Existing nos. 1 1 1 1 i 1 1

New N0S. 1 i L 1 1
Equipment

Bulldozer, 210Hp units 3 3 3 3 4 4 4 4 5 5 6 8
Wheel loader, 150Hp [units 1 1 1 % 1 1 1 1 1 1 1 1
Cump truck, 6m3 units 3 3 R} 3 3 4 4 4 4 5 5 5
\Water tanker units O 1 1 1 1 1 1 1 1 1 1 1
Pickup unils 0 1 ] 1 1 1 1 1 1 1 1 1
Labor

Manager persons 1 1 1 1 1 1 1 1 1 1 ] 1
Assistan! Manager persons 1 1 2 ' 2 2 2 2 2 2 2 2
Operalor persons 7 9 9 ol to] 11] 11| 41 12| 13] 14] 14
Weighbridge operator{persons 2 2 2 2l 2 2 2 2] 2 2 2 2
Worker persons| 10] 10| 10] 12{ 2| 12| 12| 15 15) 15 18] 18
Security guards persons 3 3 3 3 3 3 3 3 3 3 3 3
Rental

Motor grader hoursfy] 300| 300| 300 300] 300] 300] 300j 300 300 300] 300] 300
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1A TS PA PRESERODION
PROTECTED BASING | I =\
OF SANAA
\ [~~ )
Figure 7-13: Protected Areas for Water Source
b.5 Procurement Schedule
Unit; nos
iterns 1,999 | 2,000 | 2,001 [ 2,002 | 2,003 | 2,004 | 2,005 | 2,006 [ 2,007 2,008 ] 2,008 | 2,010
Bulldozer, 210Hp 3 i 1 3 1 1
Wheel loader, 150Hp 1 1l
Dump truck, 10tons 3 i 3 1 1
Waler lanker 1 1
Pickup 1 1
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7.3.7 Operation and Maintenance Plan
a. Basic Coneept

The number of people who are involved in SWM works is currently more than 500
and it is expected to reach 1,000 people by the year 2010, SWM works change on a
day to day basis; to maintain the cfliciency of operations, making a prompt decision
and taking swifl action are cssential. Employing a large number of people is risky and
% is also difficult to maintain the level of management required, so it is recommended
that the private sector participates in SWM works in order to reduce the burden and
work load on the authority responsible for SWM.

b. Master Plan Program

ftem Program
Maintenance of Al present, the workshop owned by the AMDC only prowdc preventive
Equipment maintenance service for cquipment. The M/P proposes major repairs be

conducted at private garages. The reason for this is as foilows.

s |t takes time for the AMDC’s workshop to purchase spare parts. So spare parts
only used frequemly will be purchased and kept in storage.

» Complex repair works will be consigned to the private sector although the cost
is higher than if directly conducted at the AMDC’s workshop because private
garages ar¢ able to purchase spare parts much more readily.

Operalion of To limit the burden and workload, currently experienced by the Cleansing

Coltection Vehicles | Depariment, various measures of private sector participation will be encouraged.

The proposed measures are as follows.

« As for dump trucks, the municipal waste authority will only own 10 dump

§ trucks. The rest will be hired from the private sector because the dump truck is

a commonly used équipment. The contracl would include drivers, collection
workers, fuel, and maintenance.

o As for other collection vehicles, the municipal waste authority will contract a
limited amount of operation work to the private sector, The private collection
company will be entrusted a small percentage of collection vehicles owned by
the municipal waste authority. Through the gradual expansion of this system,
the authority responsible for SWM can nurture the potential of the privale
section, in preparation for the future hand-over of all collection work.

Street Sweeping Street sweeping workers will be employed in a contract basc because, at present,

it is very difticult for the AMDC to manage many street sweepers. The AMDC

SWM Executing Unit’s task and, eventually, the MCC’s task is mainly to

supervise contracted sweepers.

Recycling The AMDC SWM Executing Unit’s main task in recycling will be to educate

peoplc and to promote recycling. By 2001, the MCC will be responsible for

these tasks.

The private sector will be in charge of the aclual recycling work. Conceete plans

for action are as follows.

« The collection of the deposited reusables from recycling points will be

g contracted out to the private secior.

o A recycling company, that will have a manual sorting plant operated by former
scavengers will be jointly established by the MCC and the privale secior.
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738

Hygiene Education Plan
a. Basic Concept

lHygiene education is an important component of any intcgrated SWM program. It is a
well known fact that the constant presence of waste confined in a densely populated
arca, with poor hygicne practices and improper handling of solid waste, has Icad to
scrious health repercussions. A classic example of this is the bubonic plague
cpidemic, spread by rats and other vectors, that wiped out over thirly percent of
western Europe’s population in the middle ages. Therefore, the public must be
informed of the various physical hazards and discascs broughl about by close contact
with waste and inappropriate handting procedures.

Another reason why hygiene education is important, is the necessity to introduce the
public to the idea that it is the responsibility of each individual to engage in activitics
that would not only improve. their overall health, but also in effect lead to the
management of the waste produced. An informed public is more likely to take the
initiative to begin waste minimization, comnitunily-based recycling programs, alter
consumption patterns, and eventually pass on their knowledge and experiences to the
future ‘generation. In a sense, provision of hygiene education for the public would
pave the way for achieving the ultimate goal of this study: the cvolution of an
integrated SWM system.

b. Master Plan Guideline

Hygienc education is not an absolute it is highly dependent on various intrinsic
features. of a given society, and thereforc must be planned and implemented
accordmgly The following are rough guldclmes for a hygiene education plan, bearing
in mind that specifics and defails of a long-term education program will be devised
and undertaken by the counterparts and acadcmics of 1 londuras.

1) Importance of aesthetlc and cnvirecnmental i issues

Raise public awarcness on urban environmental issues and the benefits that result
from a cleaner environmenl, The need to conserve non-renewabte natural resources
should also be emphasized.

2) Importance of proper naste handlmg practices

Use of appropriate contamcrs and storage methods for waste pnor to collection. The
public should be informed of the physical dangers associated with inconsiderate
littering and poor waste storage and sct-out habits, e.g., injurics sustained by
collection workers and children who come into contact with haphazardly discharged
waste. The need to remove waste from human contact as soon as possible should also
be emphasized.

3) Hazardous features and diseases associated with solid waste

Chronic and acute illncsses resulting from exposure to toxic substances in municipal
wasle, ¢.g. houschold bleaching agents, batteries, heavy metals, ete. Communicable
discases carried by vectors and pathogenic microorganisms that have an aftinity for
accumulated waste,
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4) Responsibilitics of individuals, various groups and autheritics regarding
solid waste management

Need for public cooperation and coordination with the authoritics thal manage waste
collection, haulage, treatment and disposal, The public should be given information
on waste minimization and importance of recycling.

5) Hew the public can make a change, What they could do to assist SWM in
the future

Public right as voters to have a say in how SWM is conducted by the authoritics. As
consumers, they have the power to change consumption patterns, as well as the
quality of manufactured goods and packaging, through sclective purchasing ¢.g.
refraining from buying virgin materials, non-biodegradable plastics. Conversely, the
use of goods made from recycled materials, ctc., should be encouraged. As producers
of waste, the different methods of waste minimization, recycling and conscientious
discharge manners can be discussed.

6) Promotion of public interest in the future of SWM in the Central District

The authorities can encourage public motivation to participate and devise a SWM
systcm, unique to the local culture and common practices.

7) Institutional, administrative and legislative changes

National and regional taws and legistation in place, that help maintain -urban
sanitation and mitigate environmental pollution, should be made know to the gencral
public. Also for future reference, the public should be encouraged to contribute any
ideas that could be used to enforce and enact new regulations for environmental
protection.
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7.4  Preliminary Project Cost Estimation

7.4.1 Basic Prices
a.  Exchange Rates

‘The prices and foreign exchange rates are based on exchange rates in March 1998,

USS$ 1.00 = Lps. 13.4892 = JPY 143.85

b. Sales Tax
The sale tax rate as of August 1998 is 12%.
¢.  Main Equipment Price
Equipment Prices

1000 Lpsfunit
15m’ compaclor 938
Ism* compactor. 619
12m® dump truck 618
5.5m> holst truck 619
55m® hoist truck 731
10m* armroll truck 758
5.5m° conlainer 15
3m® container 27
10m® container 35
Bulidozer 210 Hp 2,961
Wheel Loader 891
Dump truck 578
Backhoe 0.7m? 1,875 g
Waler Tanker 422 e
Pickup 234
Mobile Workshop 1,889
1 m® Container for recycling 5
0.5m* Container for recycling 3
4 {on lruck 3238
Manual Cart 1.5
d. Labor Costs

Item Basic Basic Bonus Total Pension Social TJotal
11% security
. 7% _
{Lpsim) | (Lpshy) | (Lpsfy) | (tpsh} | (Lpsh) i (Lpsty) | (Lpsfy}

General Manager 40,000 480,000 80,000] 560,000 61600 39,200 660,800
Engineer (15' class) 15,000] 180,000 30,000{ 210,000 23100 14,700| - 247.800
Engineer (2™ cfass) 12,000] 144,000 24,000| 168,000 18480 14,7601 198,240
Engineer (3Id class) 8,000 66,000 16,000 112,000 12320 7.840] 132,160
Supervisor 7,000 84,000 14,000] 98000 10730 6,860] 115640
Foreman 2000 24,000 40000 28,000 3080 1,960 33,040 3'
Driver 2,000 24,000 4,000] - 28,000 aose 1,960t © 33,040
Mechanic 2.000 24,000 4.0'00| 28,000 3080 1,960 33,040
Collection worker 2.000 24,000 4,000 28,000 3080 1,980 33,040
Street sweeper 1,500 18.000 3,000 21,000 2310 1,470 24,780
Cletk 2.000 24,000 4,000 28.000 30890 1,960 33,040
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7.4.2 Cost Estimation
a.  Collection and Haulage System
a.1 Investment

Table 7-2 shows the investment schedule for collection vehicles, that was estimated
based on the procurement schedute.

Table 7-2: Investment Schedule for Collection Vehicles

unit: 10° Lps
1599] 2000] 2001] 2002] 2003] 2004] 2006] 2006] 2007] 2008] 2005] 2010[Bock

Balue
Investmen? .
15m® compactor 0]10.503 0 0 0 0 0 0| 10,503 0 0 o| 6,001
8m® compactor 0| 2,080 0 0 0 0 ¢ 0 2.080' 0 0 O 1,188
12m® dump truck o| 3486 ¢ 0 0 0 0 ol 3,466 0 0 0] 1980
Sm® hoist trisck o] 6239 0 0 0 0 0 ol 6,239 0 o 0| 3,569
10m? armroll truck 0| 7,940 0 Q 0 0 0 ol 7.840 0 0 o| 4537
5.5m° container o] 1,512 0 Q 0 0 0 a| 1512 0 or 0] 864
10m® container Q| 3,528 0 0 0 0 0 ol 3528 0 0 0| 2016
Tolat 0]35,266 0 0 0 0 0 0] 35266 0 0 0]20.152
0 8 M Cost .
15m? compactor | 4.345] 4.345] 3,950] 3.950] 3.950] 3,956 3.950‘ 36500 3,950] 3.950] 3,850} 3.950

0 0 0 0

13m° compactor | 4,230] 4,230| 0 0 0 0 0
8m® compactor 0 o] 885| s88s] B885] 885] 885 885 885] 885] 885 885
12m’ durmp truck ‘| 1,074] 1,074 1,790| 1,790| 1,790 1,790} 1,790| 1,790 1,790| 1.790| 1,790] 1,790
6m® dump truck - el 0 0o -0]. Oi | 0 Q 0 o - 0
s5m>hoisttruck |- 226]  228] 2.034] 2034] 2,034] 2,034] 2,034] 2.034] 2,03¢] 2,034| 2,034] 2,034
tom® armeoli truck | 2831 253 2277} 2.277| 2277 2.277( 2.277| 2.277| 2277 2.277] 2277 2277

PR

5.5m> container 9 g 76 76 76 76 76 76 76 75 76 76

10m® container 25 25 176] 76| 176) 176 i76] 176 176] 116 176] 176

Rental truck 0] 1,404 4] 0]. 0| 1.404 0 0 0] 3,218 0] 3,276

Total - 10,163|11,567]11,188] 44,188) 11,188]12,592|11,1858] 14,188} 11,1851 14,464 11,188|14,464
Contracting out J

Cost 10,950] 16.850] 21,900} 21,900} 32 850] 32,850]43,800]43,800] 54,750154,750165,700]65,700 -
|Grand Total 10,950 57,783133,088]33,085144,038) 45,4421 54 088] 54,985] 101,204]69,214)76,883{80,164} 20,152

Table 7-3 shows the annual operation and maintenance costs as well as the total unit
cost of all vehicles to be used.

Table 7-3: O & M Costs of Collection Each Type of Vehicles

Category ilams Unit 15m° am’ 12 5.5m° 10m” 13m”
Compactor ] Compaclor| Tipper |Hoist Truck] Armroli | Compacior
Truck Truck

Labor  |[Driver 107 Lpsiyear | 33,040 33,040 33,040 33,040 33,0401 33,040
Coflector 10 Lpsfyear |~ 432,160 89,120] 165,200 33.040 33,040 132,160

[Materia! Diesel 10° Lpsfyear | = 102,062 77,426 71,987 71,987 17,426 102,062
Lubrication Gl [10% Lpsivear 15,309 11.614] 10,798 10,798 11,614]. 15309

Spare pans 10% tpshyear 75018 49,512 49,512 49,512 63,015 75,018

Repair 10* Lpsfyear 37,509 24,756 24,756 24,756 31,508 112,527
Total 10° Lpstyear 395,098] 295468] 358,293] 226,133 252,€43] 470,117
Waste amount collected  [ton/year 3,499 2,799 1,866 1,503 2732 3,033
0O & M cost per fon Losfton 113 105 192 150 93 155
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b, Strect Sweeping System

Table 7-4 shows the investment schedule and the operation and maintenance costs for
sirect sweeping per annum, thal was estimated based on the master plan.

The salvaged value of equipment were not taken into account because all the
cquipment arg inexpensive and their lifespans are relatively short. Only the costs of
street sweeping and primary collection work are included, as the costs of secondary
collection and haulage are part of the colleciion and haulage system.

Table 7-4: Investment Schedule and Operation and Maintenance Cost per
annum for Street Sweeping

: : unit; 10° Lps
1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Invostment ; . . :
41on truck 0] 656 0 o 0l 0 0 0| 6s5] 328 ol . 9]
O&M . :
Foreman 34 314 314 331 KX3| N 348 366 384 404 418 436
Sweeper 2.354] 2.354| 2.354| 2.484] 2484] 2484] 26145] 2,745 2.877] 3.007] 3,138] 3,269
Hand carl 28 28 28 30 30 30 a2 Kk 35 36 38 40
Shovel 2 2 2 ? 2 2 -2 2 2 ) 2 2
Brooms 2 2 2 2 2 2 3 3 3 3 3 3
Push broom 1 1 1 2 2 2 2 2 2 2 .2 2
Dustpan 2 2 2 2 2 2 2l 2 2 2 -3 -3
44 truck 0 0] 476] 503 503| 03] 529 555 682] 6081 63 661
Sita Office 137 137 137] . 145] . 145] - 145] 162 180] 167 175 183] - 190
Sub-telal 28400 2,840] 3.316] 3500] 3500] 3,500] 3.685] 3,869] 4,053] 4.237] 4,422 4,608
Contracting gut 6,730] 6,730] 6,730 7,104] 7.104{ 7,104] 7.478] 7,852 8,226] 8.599| 8,973] 9,347
Total 9,570] 10,226] 10,045} 10,604] 10,604] 10,604) 11,162{ 11,721] 12,935] 13 165] 13,395] 13,953
¢. Recycling System §

Table 7-5 shows the investment schedule for the recyceling systcm.

Table 7-5: investment Schedule for the Recycling System

: ‘ ‘wait: 107 Lps
items 1999 | 2000 | 2001 | 2002 | 2003 | 2004 § 2005 | 2006 | 2007 | 2008 | 2002 | 2010 | Book
Value
Investment
2m’ Container 0 0 0 0f 525 0 0 of o] 525 0 0 -
1m? Container 0 ) 0 0 0 0 0 0| &30 0 0 0 -
Starl up capital 0 0 0 0 0 0 ¢ o] 1,000 0 0 0 -
for the sodting
company
4 ton truck 1] 0 0 0] 735 0 ol 0] 735 0 0 “Qf  &z0
Sub-total Q 0O [\ 0} 1,260 0 0 0] 2365) 5251 - O ] -
O&M : : . . o
4 fon truck 4] 0 0 0 0] 502] 502{ 502 502| 1,004] 1,004] 1.004
Sub-total 0 0 0 0 0 502 5021 502] 502] 1,004] 1.004] 1,004 -
Tolal 1] 0 0 0] 1,260] 502] 502} S02] 2.867] 1,525] 1,004] 1,004] 420
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d. Final Disposal System

Table 7-6 shows the investment schedule for the final disposal systemy until 2010. The
book values of the equipment and the disposal site, uatil the end of 2016, were
estimated.

Table 7-6: Investment Schedule for the Final Disposal System

JICA
KOKUSAI KOGYO €O, LTD.

unit: 10° Lps
1900 1 2000 | 2601 | 2002 | 2003 | 2004 | 2005 | 2¢06 2007 | 2008 | 2005 12010) Book
Vakie
Invastment
Disposal Site
Facility Construction] 6,332 0 0 0 0 Q o] 2.2 0 0 0 Q 0
Equipment
Bulidozer, 210Hp 0] 5884 0] 2,961 G 0] 2961 6684 0] 2,964 2961 0] 9.307
Wheet loader, 0 891 0 0 Q 0 0 67 89 0 0 0 509r
150Hp
Quamp truck, 10tons o} 1733 Q al 578 g 0] 1,733} 6718 0 0| 578 10713
Water tanket 0] 422 Q 0 0 g Q 0] 422 0 0 0 241
Pickup 0 234 ¢ 0 0 0 Q o] 234 0 ¢ 0 134
Total 6,332] 12,164 0] 2961] 578 0] 2.961] 12.644] 2,125] 2.961] 2.961] 678 11,264
&M
Labor
Manager 132 132] 32| 132 132] 132 132 132§ 132 132 132] 132 G
Assistant Manager 116 18] 231 23] 2311 23 23 231 23] & 231 23 OJ
Operalor 23 207 297] 291 330F 3683 353 63| 396] 430 463] 453 0
Weighbridge 66 66 66 66 65 66 66 65] 66 56 68| 66 0
operator
Worker 330 330] 330] 396 396’ 396 396 496] 495] 496 595! 595 0
Security guards 99 99 99 g9 99 99 99 99| 99 99 L] . 0
Material ) :
Diesed 1.017] 1.058] 1.095] 1.055] 1.297} 1,346 1,346] 1.346{ 1,588] 1,636] 1,878 1,878 4}
Lubricant Oil 152 168] 158] 158 1951 202 202 202f 238] @ 245 282] 232 0
Spare pars 460 487| 487| 487 605| 628 628 628| 747 . 710 88s8| 3888 0
Repairs g21 973l 973] 073 1.210] 1.256] 1.256] 1.256]1,493] 1,839] 1776 1,776
Contracting oul 0| 1.128| 1.158] 808| 1,403] 2,458 1,620 o} 1,387] 1.628] 1442|1827
Miscellaneous 454 477| 483] 495] 586 6907 607 617] 707] 728 829 829 0
Rental 120 120}~ 120] . 120 120] 120 120 120] 120] 120 1201 120 0
Total 2.000] s.439] 5507] 5319] 66721 7.006] 7.067| 5.556] 7.701| 8.120] 8.801]9.186
G-lotal 10,431} 17.604] 5,597] 8.281) 7,250 7.906] 10,028] 15,400] 9,825 13.082] 11,762} 9,784] 11264

e. Indirect Expenses
Indirect expenses consist of the tollowing components.

¢ Cost of managing, administering, planning, and supervision (including salary,
materials, utilities).
o Cost for mechanics and general expenses required to operate the workshop.

The indirect expenses were assumed to occupy a given proportion of the whole
operation and maintenance cost. The adopted rates are as follows.

¢ YFrom 1999 to 2000: 15%
¢ From 2001 {0 2010: 18%
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7.43 SWM Project Cost and Implementation Program

Table 7-7: Summary of the Costs Involved in SWM Works

unit: 10° Lps.

13

Activities

1999 { 2000

2004 | 2002

2003

2004

2005

7006 | 2007

2008 ! 2009 ; 2010

Administration

Instutional, Organizationa! and Financia! Reform
Institutional reform

To improve the financial system
Orgacirational reform

frprovement of managerial capability
Hygiena Education

To oparate the mobile municipality campaign
To conduct hygiane aducation at schaol

To starl education on recycling

Genaral administrative work

L ]

et

1§ 1

Cost

frvestment
Operation and Maintenance Cost
Total Cost :

Qo0
26
26

006 00
36|} 36
36} 36

00
s
a8

00
44
44

00
40
10

Collection and Haulags System

Detalted design on colloction vehiclas (1st phasa)
Asrangement of financial source (1st phase)
Procurement of cotlection vehicles (1st phase)
Cperation of vehicles progured at tha (st phase
Dsteiled design on cobection vehicles {2nd phase)
Arrangemerit of financial source (2nd phase)
Procuremant of collection vehicles (2nd phass)
Operation of vehacl'e-s procured al the 2nd phass

I

Investment

Operation and Maintenance Gost
Gontracting Out

Tots! Cost

Q0
102
10
102

353
118
1no
458

00} 00
112 ] 12
291219
112]112

00
12
329
12

00
126
3289
126

o0
12
438
112

00] 353
1z iz
438 | 548
11.2 | 465

00 001 00
M5 112] 145
5481 657 | 65.7
145§ 112] t45

Rocychng System

Preparation for recycling point coflection {1st phasa)
Recycling point collection (15t phase) start
Preparation for recycling point coflection (2nd pha sa)
Racycling point colection (2nd phass) start
Establishmant of a recycling company by AMDG and
private sestor

Construction of a sorting pTanl

Separate collection by AMOG start

Recycling company start operation

Invastmant
Operation and Mainterarcs Cost
Total Cost

00
[ 14]
00

0.0
00

00| 0D
00! 00
00( OO0

13

1.3

00
05
0.5

00
05
0.5

001 24
05] 05
05| 29

051 00| 00
101 10} 10
15( 10 10

Streot Sweaping System

To increase ktter boxes along the strests

To increase tha rumbar of collection points

To intreduce a new type of carts for carrying litters
collected

To set up site officas

To operale it in the new method

lerve stment

Operation and Maintenance Cost
Contracting Out

Total Cost

09
28
67
95

[
28
61
102

0D | 00
33, 38
67| 71
100 | 106

00
35
PR
106

00
3%
11
106

00
37
15
112

60, Q7
39| 43
1%, 82
171! 929

03] 00| 00
42 44| 14
86| 90 92
13.2 | 134! 140

Final Disposa} System |

improvement of the existing disposal sits
Establishment of the new disposal site committes
Siting a new disposal site

To conduct E1A and obtain an approval from Ministry
of Environment

Preliminary dasign of a new disposal site

To get acceptance from neighborhood
Arrangement of financial source

Detated design

Construction

Oparation

Investment

Operation and Maintenance Cost
Totel Cost

63
41
104

122
54
12.6

00| 30
56| 53
56| B3

0%
67
12

00
78
19

30
RA|
100

128 ) 214
56| i
184) o8

30, 30| o6
81| 88} §2
111 1t8] 98

Investment

Operation and Malntenance Cost
Contracting Out

Total Cost

63
15.7
177
437

431
228
177
886

00| a0
237 236
86| 290
523 | 556

18
252
0.0

§10

00
289
400
€99

30
265
513
807

128 | 404
249 | 217
517} 630
894 :13i 1

38| 30} 06
328 3007 345
6331 747 750
1000 1076 1102
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7.5

Cost Analysis

‘Table 7-8 shows the estimated unit SWM costs in the master plan. The costs until
2000 exclude depreciation, while the costs between 2001 and 2010 are all inclusive.

Table 7-8: Estimated Unit SWM Cosls

unit: Lpsfton

item 1997+ 1699 to 2000 2001 10 2007 2008 to 2010
average* average average
{Collection & Haulage 83.6 1764 263.1 266.7
Street Sweeping N.A g20.2 974.2 975.0
Final Disposal 55 L 37.9 452 37.5
[Recycling 8] 0 261.7 290.2
Others N.A. NA. NA. NA.
Total SWM Works 130.2 2808 361.5 349.7

Note:
*. This gxcludes depreciation,

The average unit cost of the collection and haulage works between 1999 and 2010 is
broken down as follows.

Dircct operation costs:  Lps. 202.8 per ton
Contracting out price:  Lps. 300.0 per ton

The costs for the proposed waste authoritics to directly operate collection and haulage
works (L.ps. 202.8 per ton) exclude the administeation cost and the financial cost,
while the contracting out priee includes both these costs and profit.
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8

8.1

Perfil de los Proyectos Prioritarios

Alcance de los Proyectos Prioritarios para el Estudio de
Factibilidad

Bl plan maestco para el MRS cubre todos los proyectos propuestos que seran gjecutados
desde 1999 hasta el afio 2010, micntras que los proyectos prioritarios cubren solanente
los proyectos que se realizarin desde 1999 hasta ef afio 2002,

En el estudio de factibilidad de los proyectos prioritarios se evaliia si los proyectoscn los
que se invertird eutee 1999 y el aito 2001 serén factibles o no. El perlodo de evaluacion
de los proyectos prioritarios para ¢l estudio de factibilidad se extenderd hasta ¢l aflo
2010. Por lo tanto, en el estudio de factibilidad serdn incluidos los siguientes costos de
inversiones, operacién y mantenimicnto:

Inversiones ¢

» Las inversiones para ¢l equipo y los proyectos de construccidn de instalaciones a
ser realizados entre 1999 y ¢l aflo 2002,

e Inversiones para ¢l reemplazo de equipos hasta el afio 2010.
Costos de operacién y mantenimiento:

o Lacantidad reqﬁerida para operar todo el equipo e instalaciones propiedad de la
EML. desde cl 2003 hasta el 2010.

La Figura 8-1 muestra la imagen de los costos requeridos para los proyectos prioritarios
que deben considerarse para el estudio de factibilidad.

Las zonas coloreadas muestran los costos globales de proyecto del plan maestro. La
zona en rojo muestra las inversiones y la zona en azul indica los costos de opetacién y
mantenimicnto. Las zonas encerradas con lineas punteadas muestran las cantidades
tomadas en consideracion para el estudio de factibilidad.

40,000 — Sl S —i I
: Inversiones para
120,000 ' T reempraze
160, 000
_ {oversidn inicial
80, 000r N

50, 0004
Cantdaa 909

{1000
Lempiras) 40, 00¢, A

20, G0v

0

1959 2000 2001 2002 2003 2004 20605 2006 2007 2008 2009 201¢
Ado

Figura 8-1: Imagen de los Proyectos Pricritarios dentro del Costo del Proyecto
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8  Perfil de los Proyectos Prioritarios

8.1 Alcance de los Proyectos Prioritarios para el Estudio de
Factibilidad

120 plan maestro para el MRS cubre todos [os proyeetos propuestos gque serin ejecutados
desde 1999 hasta el afio 2010, micntras que tos proyvectos prioritarios cubren sokumente
{os provectos que se realizardn desde 1999 hasta ol ato 2002

Fn el estudio de factibilidad de tos provectos prioritarios se evalira si Jos proyectos entos
que s¢ invertird entre 1999 v el ano 2001 seran factibles o no. El periodo de evaluacion
de los proyectos prioritarios para cf estudio de factibilidad se extenderd hasta el ano
2000, Por lo tanto. en el estudio de Tactibilidad seran incluidos los siguicntes costos de
IVCrsiones. operacion v mantenimicnto:

Inversiones :
o Las inversiones para el equipo v los proyectos de construccion denstadaciones a
ser realizados entre 1999 v et ano 2002,
¢ [oversiones para ¢l reemplazo de equipos hasta chatto 2016,

Costos dc operacién y mantenimiento:

+ Lacantidad requerida para operar todo of equipo ¢ instataciones propicdad de la
EMIL desde ¢! 2003 hasta ¢l 2010

FaVigura -1 muestra la imagen de tos costos requeridos para los proyectos prioritartos
que deben considerarse para of estudio de tactibitidad.

Las zonas coloreadas mucstran los costos globales de proyecto del plan maestro. La
sona en rojo muestra las inverstones v la zona en azol indica los costos de operacion v
mantenimicnto. bas zonas encerradas con lincas punteadas mucstran ks cantidades
tomadas en consideracidn para ¢ estudio de factibilidad.

ORISR . e e

' H '

R LS DA
HRA IR : E
M : RG-S ate Tk Foh Y
H N v N
L0, G- - =or o d e -

b

300, 0005 -

—

Inversicn inicial

, e o0l SERNT R e e s e e e e e}
Cantidad =
{1600 oo g -
B, O
Lempiasy oo 0E OyM
MY, OGeE
) b aate - wtbc-x d w owile e mtee E e s e e alne W e .
ey IV TR N Ml it OGS Joawh 50T Cnids M 0T

Figura 8-1: Imagen de los Proyectos Prioritarios dentro del Costo de! Proyecto
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8.2 Metas de los Proyectos Prioritarios

1.os proycctos priotitarios consisten cu:
a) Mejoramiento del sistema institucional.

b) Disciio preliminar para el mejoramiento y desarrollo integral del sitio de
disposicidén cxistente.

¢) Mcjoramiento del sistema de recoleccion y transporte.

{.a Cuadro 8-1 muestra las metas de los proyectos priotitarios.

Cuadro 8-1: Metas de los Proyectos Prioritarios

1998 | 1999 2000 2001 2002 2003
A. Metas Principales
Tasa de recoleccion % 64 64 G4 72 12 72
Tasa de reciclaje % 3 3 3 4 4 4
Longitud de barrido de calles km 180 180 180 130 190 190
| Disposicidn final L Nivel 1 Nivel 2 ]
8. Metas Detalladas
1. Cantidad de Residuo Generada 481 514 550 586 626 667
Residuo domiciliario vd 318 342 367 392 419 447
Residuc no domicitiario vd 134 144 155 166 177 190
Residuo del barrido de calles td 28 28 28 28 30 30
2. Cantidad de Recoleccion tid 309 330 352 422 451 480
Recoleccidn de residuo demicitiario | td 213 229 246 204 314 336
Recoleccidn de residuo no
domiciliario d 67 72 77 99 106 114 -
Recoleccién de barrido de calles vd 28 28 28 28 30 30| §
Transporte directo td 27 29 31 33 35 a8
Disposicion in-situ vd 19 21 22 24 25 27
Reciclaje vd 0 7 8 10) 10 i1
No recolectado td -128 -128 -137 -08 -104 -111
3. Tasa de Servicio % 64 64 64 72 72 72
Residenles de ingresos aftos % e 90 90 100 100L 1€0
Residentes de ingresos medios % 70 70 70 80 80 80|
Residenles de ingresos bajos % 50 50 50 55 55 55
4. Poblacion Servida
4.1 Poblacién Servida td | 643,270:565,668] 588,781 685,868 744,392{ 744,099
Residenles de ingresos altos Yd | 152,795]154,848] 156.825| 176,353] 178,350] 180,232
Residenles de ingresos medios v | 178,2601194,552] 211,851| 263,099 2857360 308,969I
Residentes de ingresos bajos td 1212,2151216,169] 220,105} 245,417] 250681 254,899
4.2 Poblacion No Servida tid [ 305,589]316,754] 328,323} 267,383 276,443 285,796
Residentes de ingresos alfos o | 16,977{ 17,205] 17,425 0 Q of
Residentes de ingresos medios td | 76,397{ 83,379 ©0,793| 65775 71,340] 77.242
Residentes de ingresos bajos t/d 1212,215(216,169] 220,105] 201,614| 205,103| 208,554
5. Cantidad de Disposicién Final td 353 358 332 454 485 547
Residuo municipal R t/d 343 347 370 442 472 503 : %
Otros Y 10 11 72 12 13 14 e
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9  Evaluation on the Proposed System in the
Master Plan by Pilot Projects

9.1 Introduction

9.1.1 Objeétives of Pilot Projects
During the study work in Honduras, the pilot projects were conducted:
1) to verify the feasibility of the technical system proposed in the M/P;
2) to introduce and to demonstrate SWM techniques; and

3) to collect necessary data and information for the feasibility study.

9.1.2 Proposal of Pilot Projects

As the result of the assessment on the curcent situation of the SWM in the Central

District, the following five points were identificd as the most important issues in the
current SWM system.

1) To establish a financially sustainable and accountable solid waste management
system,

2) To enhance the sanitary level of the existing final disposal sitc and to prepare an
overall development plan.

3) To enhance the managerial capability of the Cleansing Section.

4) To plan appropriate collection, haulage and street sweeping systems and to
establish an appropriate collection system for problematic areas.

5') To raise awareness among the AMDC’s stalf and citizens on solid waste
management.

The master plan was drafted to propose the solutions for the above stated problems. The

following pilot projects were proposed and conducted to cxamine some of solutions
proposed in the draft master plan.

1) Campaign for Raising Awareness on Solid Waste Issues

2) lfxperiment on the Implementation of the Best Collection System for Marginal
Arcas

3) Experimént on the Improvement of Existing Final Disposal

4) Improvement of the Managerial Capability of the Cleansing Section
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9.1.3

Selection of the Pilot Project Sites

In view of the current urban sanitary problems, such as illegal waste dumping in slopes,
vacant lands, brooks, rivers, slrcams, cte., in the marginal areas located around the
capital, public awareness should be heightened to gain cooperation in the improvement
of SWM through of a public campaign.

L.ow income rural migrants live in marginal arcas, ¢.g., steep slopes and hillsides, that
arc not served by the regular collection services duc (o poor access roads and
unfavorable topography.

Periodic clcan-up operations are carried out in some arcas under the “mobile
municipality” program by AMDC. These operations are carried out in some colonias,
but even though they flfill an important function, they are far from being the real
solution. Within this periodic clean-up operation program, the residents cither stored
their wastes for several days before the clean-operations, bumnt them, or dumped them
illcgally in the city, thereby air, soil, and river pollution, and deteriorating aesthetic
conditions as well as sanitary conditions favorable for pathogens and vectors to
proliferate. Being a big social for the whole cily, the urgent need to adopt
countermeasures to improve the sanitary conditions of the communily was recognized.

Accordingly, the “Campaign for Raising Awareness on Solid Waste Issues™ and the
“Experiment on the Implementation of the Best Collection System for Marginal Arcas”
were proposed and carried out to improve the acsthetic and sanitary environment, with
due consideration of the technical aspects of SWM, as well as social and cultural
aspects. These activities will serve to confirm the feasibility of the plans of this study
and help anticipate any problems that may arise. Since the pilot projects determine the
success of the project, the active participation of concerned institutions and people is a
necessary.

The pilot projects covered the whole capital city, focusing on the colonias of San
Martin, Ayestas and Tres de Mayo, which are under Sector 7 of the Central District.

The present population and number of houscholds in these colonias are shown in Table
9-1.

Table 9-1: Present Population and Number of Households in the Pilot

Project Areas
Colonias San Martin Ayestas Tres de Mayo Totat
Total Population 1677 8,319 13,437 23,433
Number of Housing 250 1,300 2,200 3,750
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9.2

9.21

9.2.2

9.2.3

Campaign for Raising Awareness on Solid Waste Issues

Preparation Works for the Campaign

The following preparation werks were exccuted in June 1998 in preparation for the
campaign.

o Explanation of the purposc and detailed plan of the pilot projects to relevant
organizations.

o [Dxplanation of the purpose and detailed plan of the pilot projects and the
collection system in marginal areas to communily leaders and residents.

¢ Encouragement of the residents to participate in the clean-up operations through
the help of community leaders and health center volunteers.

e Implementation of educational workshops and cooperation campaign.

» Hold a public logotype contest to select a campaign logo.

Relevant Organizations for the Campaign

In order to guarantee the smooth conduct and success of the project campaign, a series

of mectings and discussions were carricd out with the relevant organizations shown
below:

¢ Social Devetopment Manager’s Office of AMDC

Unvironmental Department of AMDC

Health Center of Tres de Mayo (Ministry of IHealth)

Educational institutions of the pilot project areas (Ministry of Iiducation)

¢ Community groups, elc.

Design of Logotype, Poster and Banner

Public cooperation is fundamentals to the accomplishment of the goals related to solid
waste problems in the marginal and urban arcas of Tegucigalpa’s Central District.
Therefore, for the implementation of the campaign, AMDC carricd out a logotype
making contest with the support of the study team. The conlest was open to all Central
District residents. The selected logo was used in posters, stickers, T-shirts, cups, refuse
bags, banners, leaflets and other publicity campaign toots. The contest was the first step
towards encouraging public participation and improving public consciousness, as well
as being, during the Study, the first public contribution to the improvement of the city’s
environment.

‘The logotype submission datc was set for the middle of June 1998. The selection
criteria were originalily, ncatness, creativity, design colors and identification with the
capital city and campaign objectives. Among the logos submitted (54 participants), the
most descriptive desigas were chosen and prizes were awarded to the first, second and
third places.
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The first prize was awarded to the caricature of a sympathetic small container, which
symbolize the street container installed by AMDC in many areas of the city, with the
following slogan:

“CAPITAL LIMPIA, CAPITALINO CONTENTO"
(“CLEAN CAPITAL, HAPPY CITIZEN")

Based on the logotype a poster and publicity banner bearing the campaign message

“Let’s make onr Capital the most clean and beautiful city”, was designed by the ,
counterpart and the study team to promate the “Campaign for Raising Awareness on §
Solid Waste Issues”.

The winning logotype and those that come second and third places, and the poster and
banner are as shown in Figure 9-1, Figure 9-2 and Figure 9-3.

S
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Second Place Third Place

Figure9-1 : Winning Logotypes
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Poster and Banner

iHangamos de nuestra Capital

Alealdia Muoaicipal del Distrito Centrad
con ¢l apoyo dela
Agencia de Cooperacién Internacional del Japén (JICA)

Figure 9-2: Campaign Poster

_ ;—-!m-logomos de nuestra Capital
Mds  la ciudad maés limpia y benita |

Figure 9-3. Campaign Banner
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9.2.4 Execution of the Campaign

a. Implementation of the Campaign

The campaign project was implemented by the counterpart with the support of the study
tcam in the whole city from the beginning of July until carly August 1998. The
campaign espeeially focused on the marginal arcas of San Martin, Ayestas and Tres de
Mayo, colonias located at the northwest of Tegucigalpa City.

During the cxperiment, the following activities were cartied oul to examine the
feasibility of the proposed plan,

e Obscrve the changes in degree of public awarcness before and afler the
campaign.

¢ Check the suitability of the proposed campaign tools and the proposed master
plan projects through the results of the pilot projects.

b. Implementation Schedule

The pitot projects arcas arc as shown in Figure 9-4. The pilot project implementation
schedule is as shown in Figure 9-3.

9-7
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9.2.5

Campaign Methods

a.  General

The public campaign consists of attempis to improve individual, group and community
behavior with regard to solid waste disposal through meetings,
publications, in order to prevent diseases, and protect and improve public health. To

achicve these objectives various campaign tools were used,

b, Campaign Tools

Table 9-2 (abulates the campaign tools used in the “Campaign for Raising Awarencss

on Solid Waste Issucs” to promote public awareness and cooperation:

Table 9-2: Campaign Tools

lectures  and

Campaign Tools

Purpose

Signboards

12 message and indication signboards were installed in the marginal areas and
final disposal site to encourage public cooperation.

Posters

3000 posters were distributed among institutions, commercial establishments,
schools, community leaders and residents, to promote the campaign.

Stickers

As the slickers are very effective means of promoting the campaign because
their handiness facilitates distribution to a large segment of the population.
Accordingly, 15,000 stickers wese distribuled to institutions, commercial
establishments, cars, buses, taxis, etc.

Banners

30 banners carrying the slogan befow were installed all over the cily:
“Let's make our Capital the most clean and beautiful ¢ity”
“Clean Capital, Happy Cilizen”

Leaflets

4,000 leaflets were distributed within the marginal areas (2,000) and other urban
areas (2,000) to promote public cogperation in ciean-up operation.

Exhibition panels

10 educational panels on SW issues were prepared by the study team for use in
seminars, education workshops, “mobile municipality” and other cultural events,
to enhance public awareness and encourage public cooperation.

Booklels

Complementary too} for use in educalion programs for schoolchildren and in
communily lectures.

TV, video deck &
video camera

A TV, video deck and video camera were provided to AMDC for the production
of educational videos related to SW issues and other sanitary and
environmental issues. A video was produced by the counterpart during the
implementalion of the campaign.

Overhead projector
and screen

An overhead peojector and screen were provided for use in meetings, seminars,
conferences and educational workshops on SWM, sanitation and
environmental issues.

A small generator,
loud speakers &

A generator, four large speakers, and a microphone were provided for the
“mobile municipality”. -

micpphone

Whiteboard Whiteboard for meetings, conferences and workshops and ‘other multiple

purposes was provided.

Large tents 2 large tents for use in the outdoor free health care activity of the "mobile
municipality” program, including the educatson of the public on hygiene and
sanitary issues, were provided.

T-shirts and caps 700 T-shids and 500 caps were distributed among the pilot pro;ecl community

residents, schoolchildren and participants in the clean-up operations activilies.

Message signboards were installed at 6 places in the marginal areas and indication
sipnboards at 8 places in the final d:sposal site. Also, 30 banners bearing the campaign
message were placed at different areas in the city to promote the campaign as shown in

Figure 9-6.
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9.2.6

As previously mentioned, the purpose of the public education campaign is to enhance
public awarcuess and promote public cooperation. Under this premise, and because of
the importance of the aclive participation of the whole population and the relevant
organizations involved, the team requesicd AMDC to plan and implement the
campaign. The counterpart proposed the following methods and campaign tools, which
were implemented with the team’s support:

e Mass media: advertisements, press releases, TV and radio broadcasting,
newspaper publications, targeting the gencral public or large scgments of the
poputation. .

¢ Music festival and/or sport ¢vents through the “mobile municipality”: festivals are
likely to encourage the public to participate, attend and promote campaign
activities. Therefore, AMDC through the “mobile municipality” program, carried
out musical and sporls events with the participation of the project area residents,
including children.

¢ Distribution of refuse plastic bags bearing the campaign logo: 5,000 refuse bags
bearing the logo “Clean Capital, Happy Citizen” were distributed to the public.

» Handicrafis bearing the campaign logo: piggy banks, pots, vases, penholders, etc.:
various handicraft items were produced by the counterpart to promote the
campaign.

AMDC implemented all the proposed methods in cooperation with relevani
institutions, e.g., the Health Center of Tres de Mayo, several schools in Tres de Mayo,
Ayestas, San Martin and Comayagliela, and the residents of the three colonias
involved,

Community Training
a. General

The direct supervision of the training programs for the citizens or community programs
is considered an effective means of relaying information to the population. This
training was the most important public education method held in the selected areas of
San Martin, Ayestas, and Tres de Mayo.

The training methods used were the following:
¢ House visits
¢ Workshaps

s Tour of pitot project areas by the community leaders of beneficiary areas and
institutional officials.

These training activities were conducted within a month by the counterpart and the
team, and were reinforced through additional publicity by means of posters, stickers,
distribution of T-shitts, caps, canvassing, leaflets, etc.

9-12
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Table 9-3: Community Meetings and Workshops Conducted

Activily Place Participants g?gg :g:{?‘lﬁ
House Visils Colonias of San Martin, | Family members SOD of AMDC
Ayestas and Tres de Health Center of Tres
Mayo ‘ de Mayo
Workshops Tres de Mayo, Ayestas | Community leaders, SDD of AMDC
and San Martin volunteers from the £0 of AMDC
health center, residents JICA study team

b. Meetings and Workshops
1) Meeting with the Community

‘Fhe main goal of the meetings held on June 20 {20 persons) and June 27 (25 persons)
with the community leaders, health center volunteers and residents of San Martin,
Ayestas and ‘Tres de Mayo, was to explain the objectives of the pitot projecis and gain
the support and cooperation of the people. The meetings were held in the Health Center
of Tres de Mayo.

Residents of the pilot project areas showed a lot of interest and were grateful that their
arca was selected for the pilot project. AN atlendees indicated the willingaess to
cooperate with the implementation of the “Campaign for Raising Awareness on Solid
Waste Issiies” and the “Experiment on the Implementation of the Best Collection
System for Marginal Arcas”.

According to the comments of the community, the residents should be educated on
relevant issues first before any collection cxperiment is to be implemented. This
comnient is presumably altributed to the inadequate SWM and is also considered
important in view of the raucous atlitude of the waste collectors who, instead of
collecting waste, end up littering the strects.

2) Workshop before Implementation of the Pilot Projects

Prior to the implementation of the pilot projects, two education workshops were carried
out in the Tres de Mayo Health Center and the church in San Martin (July 4™ and 11",
1998, respectively) with about 30 communily leaders and residents of the three
colonias involved,

3) Workshop after Implementation of the Pilot Projects

This workshop was held in the Jorge Fidel Duron School in Ayestas after the
implementation of pilot projects. The workshops was attended by the community
leaders, health center volunteers and residents of the three colonias involved.

All the participants were grateful for the implementation of the pilot project in their
colonius. The majority of the aitendees has participated in the campaign and agreed to
cooperate in the sustainability of the collection experiment implemented in their
colonias and in keeping the area of the containers clean.

9-13
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9.2.,7 Ciean-up Operation and "Mobile Municipality”
a.  Objectives of the Experiment

The experiment aims (o demonstrate the impact of improved sanitary, environmental
and csthetic conditions by eliminating iflcgal dumpsites located at the steep arcas along
the boundary of San Martin / Ayestas (Al) and Tres de Mayo / Ayestas (A2) The
experiment also intends to achicve this aim by executing a clean-up operation in the
public arcas of the three colonias in conjunction with the “mobile municipality”

program. Another objective of the experiment is (o obtain basic data for the design of
the feasibility study.

The experiment will further the understanding of the marginal arca residents regarding
the significance of sanitation issues, enhance public awarcness, and encourage public
caoperation in SWM improvement. Morcover, it will help change the residents waste
management habits for the better, promote cooperation for the conduct of proper SWM,
and consequently realize the campaign slogan.

b. Clcan-up Opcration

The experiment was carricd out on the 18“‘ and 25"‘ of July 1998, in stecp arcas Al and
A2 (along (he boundaries of San Mariin/Ayestas and Tres de Mayo/Ayestas,
respectively), and streets of these colonias, where the neighborhood is large. Being the

largest receiver of waste amount, the selection of thesc steep arcas was based on the
extent of damage to the surrounding environment.

More than one tlwusand people paruc;pated and coopcmtt,d in thc clean -up opcrailon
activitics. The experiments were carried out with the participation of counterparts from
AMDC, volunteers from Health Center of Tres de Mayo, students from severzal schools,
community residents and volunteers.

Upon consideration of the campaign objectives, the main emphasis of the clean-up
opceration was to gain the interest and aclive participation of the citizens. Many
residents, teachers, students,” health center volunteers and ' municipal workers
participated enthusiastically, and the majority of the residents of San Martin and
Ayestas (North), particularly women and children, were the most cooperative, The
positive response from the residents and youth during these activities helped affirm
how effective the clean-up operation organized and implemented by the counterpart,

with the team’s support, was in enhancing public awareness and encouraging public
cooperation.

The campaign activitics consisted of the following:

¢ Community mcélings before the iﬁlpl@illénlation of clean-up operation days to
explain how the community can participate and cooperate.

. Ca’nvdssin‘g before and during the clean-up operation day to request cooperation
in cleansing activities held by promoters of the Social Development Manager’s
Office (AMDC) and volunteers of the Tres de Mayo [lealth Center (SS).

e Resident participation (main stecp area Al: approximately 130 persons; city
arca: about 300 residents and 120 students from several schools; and main steep
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arca A2: approximately 80 persons; city area: about 500 residents and 100
students from several schools).

o Use of 8 dump trucks, a wheel loader, excavator and tools, e.g. shovels, hackles,
picks, brooms, refuse bags, machetes, gloves, cle.

In the first clean-up operations held in July 18, the activitics were conducted late and
slow due to the delay of the municipal personnel in bringing the cleansing tools.
However, dug to the initiative and hard work of the residents the operation was about
106% satisfactory, and the objectives of the campaign were successfully attained.

On the other hand, on the second clean-up operation in July 25 (in Tres de
Mayo/Ayestas West), the residents and students were not as enthusiastic as they were in
San Martin and Ayestas North, It scems that the people were more intercsted in the
“mobile tair” activities or would be motivated to cooperate in the activitics if' they were
to rcceive material incentives (-shirts or caps), rather than parlicipate because they
were a part of the community. However, the leadership and initiative demonstrated by
municipal supervisors and workers -taking advantage of past campaign expericnces-
more than compensated for the lack of enthusiasm on the part of the residents.

¢.  “Mobile Municipality”

The “mobile municipality” is a program carried out by the Social Development
Manager’s Office. At present, it is successfully executed with the support of the
Ministry of Health, as a tool to establish rapport between municipal authorities and the
poputation of the Central District.

‘the areas considered to have basic needs that are not met were given priority for the
implementatton of the mobile municipatity program,

This pregram covers the cultural, educational, recreational, sports, health and
environmental aspects, to encourage the population to adopt good habits and healthy
lifestyles. This aspect covered by the program are further categorized below:

s Health: (“health fair”)

¢ Education: (cducational conferences, hair cutling, promotion of traditional
children’s games, i.c., kite flying, spinning of tops, ctc.)

s Culture: recreational and cultural activities, 1.e., dances, musical events, afier
the clean-up opcrations

« Communily participation: house to house visits and community meetings
¢ Sports: tournament and games, i.€., jumping rope, marble games, etc.

¢ Communication; educational message encouraging the residents to change their
waste disposal manners

¢ (Cleansing Dcparinienl of Urban Development: clean-up operations.

"The other aims of the “mobile municipality” program are to:

(1) generate good habits among adults and children, contributing to AMDBC concept of
“Healthy Capital” through education programs, (2) implement nccessary activities fora
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healthy environment, and (3) reinforce cultural bonds of the capital city and increase
national values and identity.

During the implementation of the clean-up operations under this program, the residents
were abserved to be very diligent in keeping their homes and surrounding clean. These
operations were carried out successfully in the pilot project arcas, but although they
fulfill important functions, they are far from being the real solution to waste problems
prevailing in other marginal areas around the capital city,

Therefore, considering the importance of these issues and to weinforce the “mobile
municipality” program, the Social Development Manager’s Office requested the JICA
study team to provide cquipment and other items for the implementation of educational
programs in the community. The objectives of these educational programs were: (1) to
promote public awareness and introduce public cooperation as a mean of keeping the
city clean and healthy, and thus, (2) to improve SWM in the Central District.

The equipment and other items provided by JICA to implement the educational
programs were shown in Table 9-4.

Table 9-4: Equipment for the "Mobile Municipality” Program

Equipment Qty. : Purpose
Generator 1 To generate eleclricity and feed power lo speakers to be used in the
*mobile municipality” program. .
Speakers 4 Forusein cuitural and socnal aclivities held outdoors.
Microphone 1
Exhibition panels 10 | Educational and mformatwe panels on problems caused by wasle,

wasle generalion, wasle collection, deslination of waste, waste
collection and disposal service expenses, and possible solutions.

OH Projector 1 OHP & screen to be used in seminars, meelings, workshops and

Screen 1 conferences, elc.

TV and video deck i To show educational videos on sanitary and environmental subjects.

Video camera 1 To film and produce educational videos on sanitary and eavironmental
subjects.

Large lent 2 | Anopententto attend lo the needs of the community and a fully closed

(3.00 m x .00 m) tent for health care services for women and others,

‘The above equipment were used: for the implementation of the pilot projects in
activitics such as the opening ceremony of the campaign, conferences in schools,
mectings and workshops in pilot project arcas, and especially in the iwo “mobile
municipality” and clean-up operation activitics carried out in the marginal areas of San
Martin, Ayestas and Tres de Mayo.

d. Results of the Cica'n-'ub Operations and Mobite Muhicipality Program

Table 9-5 shows the results of the cieah-up operations and the mobile municipality
executed on July 18™ and 25™ in the pilot project arcas.
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Table 9-5: Results of the Clean-up Operations and the Mobile Municipality

Program
Activity San Martin { Ayeslas (North Sector) Tros de Mayo ! Ayesias {West Sector)
Result | O Positive @ Negative | Result O Fositive @ Negative
General Fair @ Lack of coordination Good OWell organized and coordinated
Crganlzation between municipal activities between municipal
depatments depariments and the Tres de Mayo
Health Center
Organization Fair @Detay in providing Good | OWeli coordinated aclivilies by the
- for Clean-up cleansing toofs and Cleansing Section
; Operation personnel @inefficient ransportation schedule
and lack of fuel
Organization Good QGood Very {OVery good
for Mobile Good | OGood performance of children in the
Munlcipality cultural activities
_Program
Ditfusion and Good {OVery Good Good | OAchievement of the objectives
Promotion @Diffusion outside of the @Large concentration of social
clean-up operation promoters in the “Mobile Municipatity™
areas event
Community Excellent | OClean-up operation Good OParticipants of residents from San
Participation in initiated by the tartin and Ayestas {North seclor)
the lllegal community residenis CClean-up operation staried by
Dumpsites Al OAproximately 130 municipality
and A2 participants OApprox. 80 participants
@Belated resident cooperation for the
' clean- operation
Community Very CGeneral motivation to Geod ODegree of motivation same as in the
Particlpation in Good clean streets and preceding clean-up operations
the Streets of homes OApprox. 500 participants -
the Colonfas OAproximately 300 @Thece was no high cleansing -
participants motivation around the main "mobite
g : municipality” atiracled by fair events.
Student Good {OThe padicipation of Very OThe parlicipation of students helped
Participation students was very Goodt encourage residents to cooperate in
positive in the clean-up operation
encouraging resident (OGood crganization and supervision of
cooperation in the the students.
clean-up operation (100 students fiom the
Orarticipants: 120 primary, junior and serior high
students from primary, schools)
junior and senior high
schools
Use of Very OSan Martin: 80% Good O Tres de Mayo: 45%
Containers Good OAyestas: 62% Total: | () Ayestas: 62%
Ofotal : 71% 2% Total : 54%
Resldents Very (OSan Main: 937% ) Tres de Mayo: 85%
satisfied with Goad | OAyestas: 62% Good 1 (3 Ayestas 82%
the Conlainers
Summary : The results of the clean-up operation activities were more satisfactory in the A1 iflegal dumgpsite in San
Martin/Ayestas (North) than in Tres de Mayo 7 Ayestas (West).
Al San Martin / Ayestas {North)
5 1} Factors which contributed to the clean-up operation
. Initiative of the residents
(O Topographic accessibility
O Separale activily and distance from the “mobile Municipality” area
2) Negative aspecls
®  Delayin providing cleansing 100is and personnel by the Cleansing Section
®  Lack of coordination between municipal depariments and other relevant ocganizations
A2 Tres do Mayo f Ayestas {West)
1) Factors which contributed to the clean-up operation
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9.2.8

O Good coordination between relevant organizations

O Good cooperation from tesidents of Ayestas and San Martin
O Good pedormance of students in the clean-up operations

(O Good organization of ths mobile fair

2) HNegative aspects

& Late paiticipation of the residents to starl the clean-up operation activitics
& Sloped topography, making manual cleansing activities difficu™t lo execute
[ ] Litile participation from residents of colonia Tres de Mayo.

Concluston: The “Campaign fot Raising Awarengss on Solid Waste Issues® hag very positive resulls because the
main objectives, which are shown below, were oblained:

To enhance public awareness on adequale SWM and introduce public cooperation as a means of keeping the cily
clean and healthy and to improve the aesthetic enviconment as well as sanitary conditions of the “cofonias”.

Table 9-6 shows the number of participants in the clean-up operations.

Table 9-6: Number of Participants in the Clean-up Operations

Participants Resident _ _Work Clean-up
Aa | Regidents | Students \}.J"u'l:)?:ifs Total Coogeration | Pedormance | Condition
5""9‘,’;’““ 15 , 15 130 Exceent Very good 5%
Steep Area 60 - 20 80 Good Good 80%
A 120 20 440 Good Good  |. 70%
W"fé?;“" 500 - 100 10 610 Good Good 80%
Tetal :
{Appr ox'_) 975 - 220 - 65 1,260
Note: SteepAreaAl " Located between San Martin and Ayestas (Noith)
Steep Area A2 Located between Tres de Mayo and Ayeslas (West)
Whole City {C1) : Colonias San Martin and Ayestas (North) -
Whote City (C2) : Colonias Tres de Mayo and Ayastas (Wesl)

Public Education Campaign
a. General

Generally public education methods are divided into campaigns targeting the general or
large scgments of the population, as well as the limited and confined target groups. The
first method maindy utilizes the mass media, while the second concentrates on reaching
specilic groups through designed campaigns, cvents and lectures.

Techniques to reach limited farget groups are endless, therefore, they were divided
between arca groups, i.e. community centers, neighborhood association, sports clubs,
etc., and social groups, i.e., schools, women associations, church organizations, elc.,
determined by factors such as age, gender and religion.

In targeting arca groups, the goal is to focus on issues that directly affect the residents,
thus appealing to the sense of communily and brotherhood, creating a sense of
awareness that would help the residents influence and control changes in improper
community habits. The problem with this method is finding a proper way to transmit
the idea, due to different educational background and interests. The obvious advantage

in dealing with social groups, on the other hand, is that the target is a narrow and
specific audience.
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Tor the public education campaiga, many techniques has been ulilized as much as
possible to evaluate their effectivencss. But keeping in mind that the campaign is a pilot
project, the selection of the education methods were based on their effectivencss in
reaching determincd target groups and arcas rather than in changing general customs
and behaviors, to facilitate proper evaluation.

For the improvement of marginal arcas, therefore, the education cxperiment
concentrated on holding meetings with the communitics and lectures at educational
workshops.

b. Educational Workshop

The general objectives of the educational workshops are to instruct and promote basic
information on sanitary problems causcd by waste to the population and to develop
altitudes and practices that would contribute to proper SWM.

The specific objectives of the above workshops are sct as follows:

e To explain the magnitude and urgency of the SWM improvement in marginal
arcas, by providing the basic means to adequately manage solid waste.

¢ Siress the benefits of an adequate SWM improvement and the harm that
improper SWM may incur on public health, welfare and the environment in
relation to the daily life of the gencral population.

¢ Point out that only through the active participatioh of the whole population can
the problems related with SW in the community be solved.

o Underline the costs involved in SWM as a public service, and that improper
waste management habits, i.c., illegal dumping, increase SWM costs, reduce
SWM efficiency, etc. Also, explain the financial problems faced by the
Municipality in expanding waste collection services.

o Promote adequate waste disposal habits and public padicipation in matters
related to SWM improvement, particularly in activities that help keep
communities clean and underscore the proper maintenance and use of
containers.

e To conduct regular training programs for the beneficiary population in adequate
solid waste disposal methods through the workshops and community meetings.

Keeping in mind the above specific objectives, community meetings and workshops
were carried by the counterpart and the team.

c. Implementation of Workshops

Several workshops and community m‘eétings were held in June and July 1998, cvery
Saturday, targeting community leaders, volunteers and community groups of the pilot
project areas for the conduct of public education programs.

The workshop was carried out in cooperation with relevant orga'nizétions, i.e., Social
Development Manager’s Office and Department of Environment {AMDC) and Health
Center of Tres de Mayo (Ministry of Health).

The workshop mainly covered the following items:

g-19



The Study on the Solid WWaste Managerent of the Urban drea JICA
of Tegucigoipa’s Cenfral District in the Republic of Hondwras _ KOKUSAI KOGYOQ CO., LTD.

Inteoduction of problems causcd by solid waste.

Teaching appropriate solid waste disposal measures,

Use and maintenance of waste container,

Prevention of discascs brought about by improper waste management.
Participation of women in sanitary cducation, family planning and disease
prevention activilics.

The increase in the percentage of community leaders who reccived guidance in sanitary
education and the proper discharge of waste during the workshop is mainly aiteibuted to
mectings held to explain the pilot projects. These meetings heightencd public
awareness of the importance of maintaining a clean living environment,

d. i‘ducatmn Program on solid Waste Issues

The counterpart prepared an cducational booklet and @ video, with'the support of the
study team, as onc of the means to gain the ObjCClIVES of the “Study on Solid Waste
Management of the Utban Arca of Tegucigalpa’s Central District”. Also, the study
tecam prepared 10 (ten) exhibition pancls on solid waste issues for usc in'lectures during
workshops and school conferences, as well as for the “mobile municipality” program.

Public awareness and cooperation are essential and indispensable to the improvement
of sanitary. conditions. Furthermore, if one of the project components requires
community paricipation, linking the project with public education programs might bea
major key to ensure success.

Bearmg this in mind, the publlc educatlon program to bt, incorporated in the pilot
projects was prepared as outlined below. The counterpart and the team decided to
conduct public sanitary education programs for the community leaders, residents and
students in public schools through meetings ang workshops.

The first public education conference in Rafae! Pineda Ponce Schoot located in Tres de
Mayo was held on July 31* and was aliended by 100 of the best studenls from three
schools locatcd in the pilot pm]ccl areas.

The public education conference was ht.ld showmg the present situation on solid waste
issucs through the presentation of a video, discussion of the educational booklet,
explanation on solid waste problems and possible solutions, citizen participation and
cooperation.

The execution of the experiment at primary school lecture on solid waste issues
motivated pupils on the environmental problems. The majorily of pupils listened to the
lectures and made discussions and questions full of interest. This experiment made not
only the pupils but also to understand how dirty their towns were at present and how
imporfant appropriate discharge manner of solid waste was. Their motivation will be
expanded to consider how they should go about making their towns clean and beautiful
through the continuos sanitary education programs.

The positive response of the youth during the lecture helped aftirm that the education
conference held by the Counterpart and the Team was very effective in enhancing
public awareness and encouraging public cooperation.
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Table 9-7: Participant Students

o

School Name & No. of Total Number
Location __ Attendees of Students Education Lovel

Rafael Pineda Ponce 60 1,500 Primary, juniof and senior high
institute Tres de Mayo school students
Monseiior Luis Alfonso 30 320 Primary students
Santos Institule, Tres de
Mayo
Jorge Fidel Durdn School, 20 213 Primary students
Ayestas

The conference on solid waste issues was held according to Table 9-8.

Table 9-8: SW Education Program

Time Subject Resource
Person | Speaker
. Rafael Pineda Ponce Institute
8.00-9.15 Introduction (epresentative
] i . . Mr, Masaharu Kina
815-9.30 Presentation of a video on solid wasle issues JICA study team member
Discussion of educational booklet : “Letl’s . . '
: . Miss Graciela Castellanos
930950 learn aboul Garbage with Flodta and
Panchito” Counterpart (AMDC)
9.60 ~ 10.05 Break
- | Present siluation, problems and solulions i
10.05-1035 |related to SW in the Cenlral District J’f'éﬁ’;fjg?‘fé:"'f'ﬁember
(exhibition panels on SWissues) ¥
10.35-- 1050 | Resident paiticipalion and cooperation JT(;;\J:‘?; ylfggr:;g:\i‘:nb er
10.50 — 11.00 Closing speech by school principals &t‘;ﬁgﬁ‘s of the three schools

1) Educational Booklet on Soli¢ Waste Issues

The counterpart prepared an educational booklet, which is an integral part of the
“Campaign for Raising Awareness on Solid Waste Issucs”, with the support of the
study team, The educational booklet was titled “Let’s learn about Garbage with
Florita and Panchito” and designed with schoolchildren in mind.

This educational booklet may be considered a part of the education program as it
introduces preventive rather than corrective sanilary and environmental cducation
measures to schoolchitdren and the community residents. The design of the booklet
was made taking the following factors into consideration:

e Small, brief and simple to avoid initial rejection by the public.
Colerful and made with quality materials to encourage the people to read it.

» Layout with litlle text and many caricature illustrations to attract the attention of
children and avoid boredom. X

o Impersonal text, with a vocabutary not restricted to any particular age, gender,
income, social, religious or interest group.

o Text and illustration showing present situation (harmful consequences) of the
marginal arcas surrounding the capital city and adequate measures to avoid such
consequences {including the benefits that the adequate measures may incur).
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‘the content of the educational booklet “Let’s learn about Garbage with Florita and
Panchito” was also identified with the campaigh mcssage for purposes of
reinforcement and consistency,

2} Educational Pancls

The study team desighed ten educational panels (0.90m x 1.50m) retated to solid waste
issues, targeting the gencral population of the Central District, with colorful
preseatations, texts and illustrations showing harmful consequences and their adequate
COURICTNICASUICS.

These educational pancls were prepared for use in seminars, education workshops,
school lectures, “mobile municipality” program and other cultural ¢vents, to enhance
public awareness and encourage public cooperation,

3) Educational Video

I'or the target arca groups (institutional organizations, community organizations,
schools, etc.), an educational video was prepared by the counterpart with the help of the
tcam. The video focused on waste problems and their effects on the residents. It was
produced in a manner that would appeal to the sense of community and brotherhood,
and epnhance public awareness by transmitling and promoting basic information on
waste problens to the population, in order to develop atlitudes and practices helpfud to
SWM improvement.
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