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12.2 Administration and Organization

12.2.1 Selection of the Best Administration and Organizational System

The types of institulional systems adopted in Latin America — listed below — are
discusscd.

a) Direct municipal management

b) Autonomous institution

¢} Operation under contract

d) Operation under concession

¢) Concession to communily organizations
f) Private suppliers

g) Combined models

a. Dircct Municipal Management

This operation lies directly on the municipality that provides its own personnel,
vehicle, and equipment. Depending on the city size, the authority in charge of MSW
can be under a manager, a department, or included in the structure for health, public
works, wban development, and public services: Generally, with rtespeet to the
allocation of political and financial resources, SWM is given a lower priorily within
the municipality’s hicrarchy compared to other sectors.

The lepal framework and administralive procedures reduce efficiency and
effectivencss with respect to: acquisition of ecquipment, spare parts, and tools;
personnel mobilization, salary allocation; and coordination with legal authorities,
promaotion sectors, public communication, and audit counscling.

Sotid waste collection services, oflen given a lower hicrarchic level within the
municipality, are always vulnerable “to political interfercnce in appointment of
personne! and acquisition of machinery, equipment, and services. With this type of
model, it is difficult to implemcnt modern m’anagcmcnt techniques as problems
become magnificd when the service coverage level is increased. Also private sector
involvement usually is limited to supplying vehicles for collection and final disposal
operations. At times it provides waste collection services and operates sanitary
landfills ander contract. The central budget should finance the services for which the
municipality, in tum, should charge tariffs and fees linked to the price of the land,
water, and electricity directly to the clients.

Taking into account these complicated SWM problems in most Latin American citics,
the direct management system is being replaced by other institutional models in the
same way as other public services, such as water supply, scwerage,
telecammunications, and electricity.

b. Autonemous Institution

As the cities grow, the management of infrastructure becomes more complex. As
some services have alrcady been contracted to the private sector, the possibility to
establish other institutional models for SWM is being analyzed to reduce restrictions
from procedures and regulations imposed by municipal governments. Several types of
institutions, such as foundations, corporations, public organizations, quasi-
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governmental enterprises, and public enterprises have been established, with a
structure similar to the private scclor, although the capital is provided by the
government, This type of oarganization infends to reduce these restrictions.
Administrative autonomy will be achieved which will be financially sustained by
billing the recipients of the services.

These new entilies are becoming a success in Latin America where management

decisions are not swayed by political considerations, especially in personnel
appointments and fixing the level of fecs.

¢. Operation Under Contract

In a similar fashion to other works done under contract, the municipalitics are
contracling out goods and services related to SWM to the private sector. These
contracts include remtal of cquipment and machinery, total or partial collection
services, sweeping, transfer and final disposal operations. In addition, - private

consultants have been hired for cngincering works, supervision and monitoring
services, and environmental auditing.

This is the most fundamental form of “privatization”, i.c., the private sector is
delegated specilic activities that are paid based on time, velume, weight, and number
of units suppllcd among others.

On the other hand, the con(ractor can also use pubhc goods (\\orkshops, oftice,
equipment, machinery, etc.) in order to provide the service without the added burden
of initial investment to procure such items. Marginal areas can be serviced by “micro-

enterprises”, formed by the residents, initially supported by the municipal or national
government.

d. Operation Under Concession

In Latin America, the overall management of several pubhc serwccs is being
conceded to the private sector (c.g., electricity, telephone, water supply, sewerage,
roads, ctc.). The concessmnary periods usually last tonger than twenty years, during
which the concessionaire is granted more responsibility and the state’s role is limited
to supervision of the quality of service and billing practices. As the private sector
acquircs the assets and dircctly bill the users for the service provided, it has a
tendency to become a monopoly during the concessionary period.

¢. Concession to Community Organizations

In general, because marginal areas have a lower service level there are more problems
that need 10 be taken care of. ‘Bad roads, steep slopes, the residents’ low education
level and fow income are some of the characteristics of these arcas. In order to employ
members of these community groups, organizational forms are being developed that
make use of labor intensive methods and unconventional tools and equipment.

Marginal community organizations execute primary collection and, in general, charge
the residents directly.  The municipality can cooperate to ensure that secondary
collection is provided, with subsidies, by removal of waste from fixed collection
points and provision of final disposal services.
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f.  Private Suppliers

in this model, the contractor provides services direetly to the user, the service area is
undefined, and there is no need for government intervention. Usually there is an
operator — with just onc vehicle — whose clicnts are mainly large MSW generators
(c.g., institutions, factories, hotels, and markets). The government only sets minimum
requirements on the type of vehicle and protection measures to prevent waste from
littering the roads.

g. Combined Modcls

Taking into account urban characteristics of Latin American citics, a combination of
models mentioned previously is also prevalent, where the government take on a more
participatory role. The main goal of a combined model is to gain the advantages of
cach model to create a more appropriate model.

h. Conclusion

On cxamining the models currently used in Latin America, option b) “Establishment
of an autonomous institution” has been sclected as the best administration and
organizational system; it should also obtain advantages of the characteristics of each
of these models. The objectives are as follows,

¢ Rapid urban dcvelopment is generating a permanent demand for public
services, mainly waste collection and cleansing of public areas.

e The city’s topography requircs adequate planning and application of various
engineering techniques to scrvice both the downtown area (with high
generation rates and narrow strects) and urban arcas that have developed on
hills located around the city (both high and low income arcas).

o The quality and functioning of public services mainly depend on clients’ fees
and tariffs that are subsidized; they depend upon the payment capacity,
quantity of MSW produced and its sources. In general, the residents are willing
to pay a fair and an appropriate amount of fees if services improve.

» In order to efficiently administer the services, a mechanism that can enable
technical and financial planning in the medium teom and the long term is
required. In addition, the mechanism will also facilitate both rapid and precise
decisions to be made on a daily basis. With the current restrictions posed by
the tegalitics and the institutional framework it is almost impossible to have an
acceptable performance fevel.

¢ The long list of problems that have been mentioned previously confirm that it
is necessary to introduce drastic institutional reforms.
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12.2.2 Proposed New Administration and Organizational System

The proposed autonomous cntity, the Municipal Cleansing Corporation (MCC), will
be entircly administratively and financially autonomous, and will have the purpose of
achicving an integrated municipal solid waste management in the Central District.
The objectives of this entity will be:

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

¢ To rchabilitate, to renew, and (o expand the infrastructure.
¢ To guarantec the quality of services wilh appropriate controls.
& Toimprove and to simplily contacts with ctieats.

¢ To contribute to the recovery of the environment.

The goals projected to be achieved in the first § yéars of operation are:
» To beautify the city.

o To reach a coverage rate of 100% for areas accessible to the collection vehicles
and a coverage rate of 80%, with private sector participalion, for other arcas.

¢ To maintain the roads in a clean condition by mechanicéi and manual street
sweeping methods and by placing waste bins along the sidewalk.

e To achicve sanitary landfill operations for the final disposal of MSW to L]
safeguard environmental quality.

¢ To streugthen the administrative, the commercial, the technical, and the
financial structure that ensures high quality and sustainability of this service.

e To develop a highly qualified human resource that is motivated and loyal.

* To promote public participation in all the institutional activitics.

12,2.3 Organizational System of the Municipal Cleansing Corporation

The administrative structure for the new proposed autonomous institution is shown in
Figure 12-1. It is very similar to a privale company with the same degree of
independence and autonomy; all its features are within the judicial framework
cstablished by the laws of the Republic for public enterprises.

Prior to the implementation of the administrative structure for the proposed %
autonomous institution, a solid waste management unit (SWEU; see Chapter 12.6 for
details) that has a structure simitar to the existing Cleansing Departiment — but placed
at a higher level in the existing organizational structure — should be established. It

should begin as soon as possible with the improvement of the SWM in the Central
District.

in other words, the actual Cleansing Department will tum into an administrative unit
in charge of SWM, linked direcily to the Mayor’s effice, keeping the personnel,
plants, equipment, and the existing infrastructure. Alf the personnel will have proper
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assignmcnt of dutics and their performance controlled strictly. The unit will be
assisted by an advisor, with recognized cxperience in SWM, who will support
administrative actions, train the people in change of SWM, and perform the
administrative procedures in direct line with the mayor when necessary. Afler the
establishment of the SWIU is approved by the municipal council, the administrative
unit will operate during a transition period between the total municipal operation to
the partial privatization with proper planning, bidding, contracting, and supervision.

Figuee 12-1 shows the proposed structure of the autonomous institution which will
hire the required number of well-qualified, well-paid personnel who would be able to
attend the different functions assigned to each section. Some activitics could be
execuled at a central level utilizing the actual administeative structure of the AMDC.
The financial arca should be given carcful considerations because the sustainability of
the SWM will depend on its successful administration.

1) Boarg of Directors

-16) Revenue Sec.
-17) Accounting Sec.
-18) Treasury Sec.

]
2) Genegral Management
8) Community Relations 3) Budget Control
7) External Consultancy 4) Externatl Audit
8) Environmental Audit 5) Legat Affairs
! |
9) Administration Bureay 19) Operations Bureau 27) Technical Bureau
. -28) Pianning and
— _ Dewelopment Dep.
10} Administration Dep. —120) Collection Bep. -29) Technical Support Sep.
-11) Cost Control Sec. -21) Regular Sendce Sec. -30) Conlrol andd Supendsion
4 -12) Human Resources Sec. -22) Special Sendce Sec. of Contracts Dep.
-13) Supolies Sec. -23) Micro-enterprises Sec.
-14) Dzata Piocessing Sec.
24) Street Sweeping Dep.
|__|15) Finance Dep.

29) Final Disposat Dep.

26} Equipment and
__ Workshops Dep.

Figure 12-1: Proposed Administrative Structure of the SWM Organization
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1)  Beard of Directors

The board of directors represeats the ‘Director’ within the instifution and will be
formed by the following seven members.

e The mayor of Tegucigalpa who will be the president.

s Three council members from Tcguclg'ilpa municipality; they will be ﬁppomtcd
by the municipal tegislative council.

¢ One representative from the Health Ministry.
* One representative from the College of Civil Engincers in Honduras,

¢ Onc representative from the Chamber of Commerce and Industries of
Honduras.

These members were selected for the proposed Board of Dircetors so that the
municipal council - the competent authority for SWM - Tegucigalpa, Comayagiiela,
and marginal arcas are evenly represented.  In addition, a member each from the
Ministry of Health, the College of Civil Engineers, and the Chamber of Commerce
and Industries were selected to represent the main public health authority, the civil
enginecring society, and the private sector of Honduras.

Function:

¢ Policies
e Supervision §
¢ Approval &

Responsibilities:

+ To establish the policics of the institution.

¢ To approve the annual budget and its results.

» To supervise the administrative, the technical, and the financiat activitics.
* To approve the appointment and the dismissal of officials.

s To approve and to supervise contracts with the private sector.

¢ To approve the level of fees.

2) General Manager

‘the Gencral Manager represents the executive body of the institution; it will be
headed by a civil engincer or a sanitary engineer with a minimum of five years’
cxperience in solid waste management and business administration. He or she will be
the legal representative of the institution and will respond to generalities regarding the <§
management of the administrative, the technical, and the financial activities. If there is '
no qualified person available, a consultant or an expert having the experience of solid

waste management, who assists the general manager to perform the duties, will be
employed on a full-time basis.

Function:

¢ Representation
» Authorization
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¢+ Control
Responsibilities:

o To prepare the budget.
o To control the budgeting processes.
¢ To authorize contracts and expenditures.

§ 3} Budget Conirol

The role of the Budget Control Division is to enforce, to verily, and to authorize the
institution’s budget. A professional with a solid background in cconomics and in
business administration will be in charge of this area.

Function:

s To prepare
¢ Toauthorize
¢ To contlrol

Responsibilities:

* To prepare the budget.
¢ To control the execution of the budget.
¢ To authorize contracts and expenses.

4) Fxternal Audit

A firm of independent auditors — from Honduras — will be hired under contract to
satisfy fegal and auditing requirements and to ensurc administering and financing
practices are satisfactory,

Function:
¢ [nstitutional Auditing
Responsibilities:

» To evaluate and to investigale the administrative, the economic, and the final
- institutional activities.

« To verify the application of legal norms that govern institutional activities.

¢ To present an annual auditing report to the Board of Directors.

5) Legal Aspects

! A lawyer with expericence in public administration wilt oversee and supervise all legal
g aspects of the proposed autonomous institution.

Function:

¢ To represent
e Todcfend
o To assist

s To supervisc
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Responsibilitics:

¢ To represent and defend the interests of the institution.

¢ 'T'o propose necessary legal procedures.

o To tegally assist the Board of Dircctors and the officials,
s To prepare legal documents.

6) Community Relations

Community Rclations are to promote, to establish, and to maintain public
participation and coopecation with the activities of the institution. A person with a
background in public relations will be in charge of this area.

Public participation is vital to sustain the development of SWM ‘services and the
institution. In generat, it is necessary to instill a sense of pride and self-esteem among
residents, especially among those who visit the downtown area and those who live in
marginal arcas. little can be achicved by applying the best enginccring and
administrative practices if the population can not participate and cooperate fully.

Functions:

Public Relations
Promotions
Formulation and design
Implementation
Evaluation

Responsibilifics:

Relations with the pubtic and the media.

Reception and processing complaints and suggestions from clients.
Promotion of the institution’s image.

Production and execution of educational campaigns.

Evaluation of educational activities.

® & & » =

Ty External Consultancy

In order to strengihen the institution and develop its human resources — initially - it is
necessary to hire outside consultants for a minimum of two years. So far, efforts that
have been made to improve services (in the form of vehicte and equipment) have
shown limited success. A large proportion of this is due to lack of an experienced and
a motivated human resource to closely plan, operate and monitor service activities;
the human resources must also be able to operate, maintain, and fix damaged
cquipment that are used for waste collection and final disposal operations.

tiven if collection, sweeping, and final disposal services are expanded by awarding
contracts to the private sector, this does not mean that the public sector is exempt
from ils responsibilities. It is the complete the opposite. It will become even more
cssential to have professional staff with better training to plan, to supervise, and {o
monitor the quality of services provided under contract.
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Function:

¢ To consult
e To train

Responsibilities:

¢ To train human resources on service qualily.

¢ To provide consultations on planning, development, operations, monitoring,
supervision, and control of the private sector operaling under contract.

8) Fnvironmental Audit

Public acceptance is ¢losely linked to the operation and the efficiency of services, it is
also linked to the city’s environmental quality associated with SWM. In addition to
mitigation measures, goals and parameters will be fixed to constantly monitor the
quality of services and the impact of SWM on the environment.

The auditing office will submit monthly reports to the general manager.
Environmental auditing will be contracted to a firm specializing in this field.
Function:

¢ Control
» Monitoring

Responsibilities:

To control the quality of services.
To analyze complaints from clients.
Environmental monitoring:

* . Storage

*  Collection
* . Sweeping
*  Haulage

¥*

Final Disposal

Define the impact on the environment and mitigation measures.

9) Administration Bureaun

The Administrative Bureau — divided into the Administration Department and
Finance Depariment — will provide administrative support for the inslitutional
operation. Under the Administration Depariment, there will be sections responsible
for cost control, human resources, supply, and data processing. Under the Finance
Department, there will be a Revenue Section, an Accounting Section, and a Treasury

Section. A person with a background in business administration wil! be in charge of
the Administrative Bureau.
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13) Administration Depariment

The Administration Departiment will gather information related to the operational
outcomes and will select, train and supply the necessary human resources. It will also
acquire, store, and distribute supplics. The use of supplics will also be monitored by
this section. Institutional activitics will be registered, ordered, reported, and filed.

11} Cost Control

This scction will request and analyze information of the use of resources, which will
be presented as a report; where the resources are spent and its performance will be
monitored.

Function:
¢ To register
¢ To analyze
¢ Toreport

Responsibilities:

¢ To request information on how resources are being used.
s To register information.

* To analyze and evaluate the use of resources with respeet 1o expected and reat
performance.

s To report on findings and propose adjustments.
Indicators on performance and productivity are listed below.

(1) Collection (compactors and 'dump trucks)

1.1 Number of trips/vehicle/day No./day

1.2 Time elapsed in collection routes Hours

1.3 Transportation time to the disposal site Hours

1.4 Time spent on maintenance Hours

1.5 Distance covered for collection " km

1.6 Distance covered for haulage to the tandfill km

1.7 Average velecity during collection km/hr

1.8 Average velocily during haulage to the kmvhr.
land6ill

1.9 ‘Time spent in the sanitary landfill Hours
No. of vehicles in operation/day No./day

Amount of wastc collected by cach vehicle in  ton/day

aday
[.LE2  :Amount of waste collected each day in a ton/km/day
: given area
A3 Capacity being used/trip %
.14 Driversfvchicle No.
A5 Assistants/vehicle No.
.16 Workers/vehicle No.
A7 Amount of wastc collected by each assistant  ton/day
18  Usecfil timeftotal lime %
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(2) Collection {containcrs)
2.1 Number of trips a vehicle makes in onc day
22 Time clapsed to replace container
23 Haulage time to the disposal site
24 Time for maintenance
2.5 Distance covered for haulage
2.6 Average velocity for haulage to the site
2.7 Time spent in the sanitary landfill
2.8 No. of vehicles in operation/day
2.9 Amount of waste collected by each vehicle ina
day
2,10 Amount of waste collected by each container
in a day
2,11 Capacity being used/trip
2.12  Drivers/vehicle
2.13  Assistants/vehicle
2.14  Workers/vchicle
2.15  Amount of waste collccted by cach assistant in
aday.
2.16  Useful timeftotal time
) Strect Sweeping (manual)
Sweeping Work
3.1 Time spent to meet and take the workers to the
site .
3.2 Time elapsed in routes
33 kg/km per route
3.4 Useful timeftotal time
Transportation -
35 Nurber of trips made by each vehicle in a day
36 Time ¢lapsed in collection routes
3.7 Transportation time
33 Time for maintenance
3.9 Distance covered during collection routing
3.10  Distance covered during transportation
3.11  Average velocity during collection routing
312 Average velocity during transportation
3.13  Time spent in the sanitary fandfill
3.14  No. of vehicles in operation/day
3.15  Amount of waste collected by each vehicleina
day
3.16  Amount of waste collected cach day in a given
district
3.17 Drivers/vehicle
3.18  Assistants/vehicle
3.19  Useful timeftotal time
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No./day
Hours
Hours
Hours
km
kmvhr
Hours
No./day
ton/day

ton/lrip

%

No.
No.
No.
ton/day

%

Hours

Iour

kg/km
%

No./day
Hours
Hours
Hours
km

km
km/hr
kavhre
Hours
No./day
ton/day

torvkm/day
No

No.
%
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Amount of waste collected by each machine

Amount of waste collected cach day in a

Amount of waste dumped into the landfill/day

Time spent on the work front (stow vehicles)

: vcﬁicles)

(4) Sweeping (mechanical)
4.1 Time to mobilize to beginning of roule
4.2 ‘Time spent on collection roules
4.3 Time for maintenance
44 Distance covered in collection routes
4.5 Average veloeitly in collection routes
4.6 Sweeping machines operating/day
4.7
in aday
4.8
given district
49 Usefu! time/total time
Transportation
(same as points 3.5 t0 3.19)
(5)  Sanitary Landfiil
541
5.2 Volume of cover material/day
53 m° of volume used/week
54 Compacted densily
5.5 No. of vehicles into the site/day
5.6 Number of fast vehicles
3.7 Number of stow vehicles
5.8 Time spent on the work front (fast
5.9
5.10  PEquipment cost per day
5.11 Equipment cost for compaciion
5.12  Equipment cost for cover material
5.13 Personnel cost
5.14

Total cost per ton of waste disposed

12) Human Resources

This area will pravide suitable personnel for the institution.

Function:

Personnel recruitment

Selection
Training
Task assigmnent

Responsibilities:

Hours
Hours
Hours
km
knvhr
No.
ton/day

towkm/day

ton/day
m’/day
m’/week
kg/m’
No. of days
No.

No.
Hours
Hours
Lps./day
Lps./ton
Lps.im3
Lps./day
Lps./ton

To propose a development policy for human resources,

Ta recruit personnel.
To select and evaluate.

To constanily train the human rcsources.

To assign to different arcas,

12-14



e

The Study on the Solid Waste Management of the Urban Area JICA
_of Tegueigalpa’s Central District in the Republic of Hondwras KOKUSAI KOGYS) co., | Iil'D.

+ Working relations.
13) Supplies

The Supplics Scetion will be responsible for supplying goods and services on time
and appropriately.

Function;

To tdeatify

To specify

To request prices and deadlines
To bid and to grant

To coniract out

To store and to distribute

e & & 9 & @

Responsihilities:

To prepare the TOR for bidding.
To prepare technical specifications.
To request prices.

To analyze offers.

To award contracts.

To verify quality and conditions.
To receive and store supplics.

To distribute and foltow up.

14) Data Processing

The Data Processing Scction will process necessary information and wilt provide
support and assistance to other departments of the institution.

Function:

¢ To process
¢ To produce
¢ To assist

Responsibilities:

¢ To process institutional information.

¢ To prepare rcpérts, studics, statistics, etc.

» To provide assistance about data processing to other departments in the
institution.

15) Finances

Through its sections, it will control and promote activitics linked to the institutional
finances. It will analyze and check the financial sitvation and will ideatify, locate,
and record scrvices provided to the clients, It will bill and charge the clients for the
services provided; it contracts special services. Based on good accounting practices, it
will record all cash flow; it protects and safeguard the institution’s assets (both its
own asscts and those under its care as bonds); it issues checks. A public accountant
will be in charge of this arca. '
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16) Revenue

1t will generate institutional incomes through billing and fee collection based on the
services provided to the beneficiarics.

Function:

To identify

To locate

Fo bill §
To collect =
T'o contract out

® & & » &

Responsihilities:

¢ To identify and locate residential clients.

¢ To identify, locate, and eventually contract oul the billing operations to
institutions, to commercial enterprises, and to service industrics.

o To bill and to collect waste fees either directly or through a private company
operating under contract.

17} Accounting

The Accounting Department will record and analyze the institution’s income and
expenditure, capital and fixed assets. It shoutd also prepare an annual balance and
monthly reports about the situation.

Function: §

¢ To register
¢ Toanalyze
¢ To inform

Responsibilitics:

To register alt finaneial and economic movements.

To keep accounts in order.

To prepare annual balance reports and nonthly reports about the situation.

To keep informed sections of Cost Control (use of funds), Revenue (income
duc 1o scrvices and arrears of payment), Treasury (fund availability), Budget
Controt {income and expendituce by item), and Supplies (funds availabiily
and variation on heritage).

* 9 ¢ o

18) Treasury

To manage and supervise all the institutions assets, both its own and those provided Q;;
as a bond or security when services are contracted out to the private sector.

Function:

To manage and supervise
To monitor

To issue checks

To receive payments
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Responsibilifics:

To manage institutional funds.

To issuc checks to pay for goods and scrvices.

To receive payments for services provided.

‘To monitor its assets and those provided as bonds.

* & & @

19) Opcrations Burcau

The Operations Burcau will be responsible for providing SWM services in an
efficicnt and environmentally acceptable manner, It will direct, coordinate, and
control the following aspects of waste management: storage; collection; sweeping;
haulage; and final disposal. it will also manage the maintenance of equipment and
vehicles.

Liither a sanitary engineer or a civil engincer who has at least five years” experience in
solid waste management will be in charge.

290) Collection

The Collection Depariment will be responsible for managing the coltection of all the
city’s MSW through regular services provided to: residences; institutions; businesses;
industries; and cstablishments that provide services (as opposcd to sale of goods).

Through dircet contracts, it will provide “special services” for large MSW gencrators
and for generators of special waste. It will support primary collection activitics,
provided by micro-enterprises or community groups, in marginal areas. The
department will support these activitics by placing, transporting, and cleaning the
containers.

21} Regular Service

Regular Services will be responsible for services provided to residential arcas,
businesses, indusiries, institutions, and service providers on a regular basis.
Depending on the frequencics and the schedule already fixed, it should collect waste
generated in five areas of the city: El Pastel; El Picacho; Kennedy; Loarque; and
Toncontin.

For these large areas, collection routes will be designed which should be related to
waste amount from each area, The reason for this is to maintain a higher efficiency
level for vehicles and cost control,

~All MSW produced by institutions, businesses, industries and service establishments
will be collected together with residential MSW, except for waste, due to its quantity,
its volume, or its type, which is collected through “special services”. Taking vehicle
shortage into account, containers will be used to provide waste services in marginal
areas. The containers will be hauled to the sanitary landfil! by a hoist truck.

Function:

* Collection
e llaulage
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Responsibilities:

e To collect MSW f{rom residences, institutions, commercial and industrial
plants, and service establishments,

* To strictly follow preset frequencies and schedules,

+ To achieve efficiency and productivity targets,

e To maintain a service that is environmentally acceptable.

22) Spccml Services

Spcc:al ‘%crvnccs will manage MSW not covered by regular collection services due to
size, weight, quantity, spccnl handling reqmrcmcnls, type, or quality. Special
services will be provided under a contract at the request of the client.

Function;:

» ‘T'o defray the expenscs
» To collect
¢ To haul

Responsibilities:

To analyze and propose handling procedures.
To analyze and propose service costs.
- To provide storage (il necessary), collection, and haulage services.
To identify potential clients:
+ Large generators (e.g., markels, hotcls rcs{aumms commercial sites,
institutions)
* Non-toxic and non-hazardous special waste (industries, horticulture,
caitle raising, aviculture, etc.)
* Yard waste from parks and gardens.
*  Construction waste

23) Micro-enterprises

Micro-enterprises can provide collection services in marginal areas where access to
cotlection vehicles is hindered by the harsh topographicat features (steep slopes) and
the poorly planned city layout. It is usually organized by residents from these areas, as
seen through several successful experiences in Latin American countries (Pery,
Bolivia, Colombia). This system makes use of cheap unconventional tools and
vehicles.  In many instances, micro-enterprises provide their services under a
concession system, i.e., a fixed fee is collected by the micro-enterprises directly from
the clicnts. Street sweeping services can also be assigned to micro-enterprises.
Recently, strect sweeping has been contracted to group of individuals. Micro-

enterprises are required to operate as a legal entity so that they can have access to
credit, :

This section will be in charge of relations and promotion of micro-enterprises that
conduct collection and sweeping services. A social promoter (PR manager) should be
responsible for this section. The autonomous institution may provide the necessary
containers ‘and haul them to the final disposal site. The institution wilt also be
responsible for promotion, planning, and technical assistance.
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-

Function:

To analyze
Ta promote
To organize
To plan

To support
To supervise

® & & & & @

Responsibilities:

To evaluate the feasibility of establishing a micro-enterprise in a specific arca.
To promote the establishment of a micro-enterprise and its acceplance.

'To support the organization.

‘To plan the services and its operation.

To provide technical assistance.

To coordinate the collection, the replacement, and the transportation of
containers.

¢ To monitor scrvice quality.

s & & & = B

24) Street Sweeping

Street sweeping services maintain the ¢leanliness of roads and public arcas. This
section will direct cleansing and sweeping activitics conducted by its own personnel
and will supervise those working under a contract. It will clean public waste bins by
efficiently collecting the waste disposed by pedestrians. A technician who has some
engincering experience in middle management levels will be in charge of this section.

Functions:

o To operate
o To supervise
¢ To provide information to other sections and departments.

Responsibilities:

To keep roads and public areas clean.

To organize task groups and check their performance.

To monitor the amount of waste swept and collected in an area,

‘T'o monitor the amount of waste collected in public waste bins in an area.

To supervise the performance and the quality of services provided by private
contractors.

+ To provide special sweeping and cleansing scrvices afler large public events
(c.g., cultural and religious festivals, sports cvents, political rallies, cte.).
* To coordinate the collection section on frequencies and work schedule.

25) Final Disposal

*« @ & & &

The Final Disposal Department should ensure that MSW disposal activities are
cavironmentally acceptable. A civil engincer or a sanitary engineer should be in
charge of this department.
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Funections:

L J
L3
L ]
®
»

To ¢ontrol
To record
To operate
To verify

To provide information o other scctions and departments

Rcsponsibiiiiics:

To ensure that alt MSW is disposed of in the landﬁll I‘ollowmg both the

design and the technical specifications.

To prevent the entry of prohibited substances into the landfill site.

To record the following information from vehicles that enter the site:
+ Date and time when the vehicles enter and leave the site.

Vehicle registration number and type of vehicle,

Origin and type of waste.

Weight of vehicle (both full and empty)

Weight of waste

Arca in tandfill sitc where waste was deposited.

Amount billed for disposal services.

L I B I A

‘Fo record the amount of waste deposited (ton) 'md cover matenal used (m’) on
a daily basis.

To ‘récord the time spcnt by type of machmery and equipment, personned and
material involved in waste’ management and excavation, haulage, and
placement of cover malcrial cach day.

To record landfill progress (lotal volume wiitized) each week.

To record rainfall data.

To cstimate the amount of leachate produced.

T'o record flowrates and pumping times of leachate recycling system.

To verify efficiency of leachate tréatment every three months

To construct and provide maintenance of physical infrastructure and
surcounding vegetation (green bufter zone).

To preveat unauthorized persons from entering the site.

Ta provide information about operation results and costs.

26) Equipment and Workshops

This section will provide preventive maintenance programs to cnsure a high
performance level of equipment and machinery. A mechanical engincer shoutd be in
charge of this arca.
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L

a, Efficiency on collection equipment maintenance

0O i
_ Operativeequipment 100 (%)
Opcratwc cquipment + Re serve maint enance cquipment

b. Efficiency of preventive inaintenance

Pr cvcntwc ma int enance.Cost
Pr cvcntwc maintenance cost + Maintenance cost

x 100 (%)

Functions:

s To maintain
e To repair
o Torecord

Responsibilitics:

¢ To keep a record for cach vehicle and machinery; this record should inchude:

Vehicle registration number and identification

Make of car, model, type, year

Motor and chassis numbers

Engine capacity and fucl consumption in kilometers per gallon of fuel

(both with and without a load).

Tire size and battery type.

* Repairs made, spare parts nsed, and amount of time mechanics have
speat on repairs. Date the vehicle went into the workshop and when it
tefl the site, odometer record.

+ Preventive maintenance. Date, type of maintenance, and products
used, Odometer record.

+ Record of minor equipment, tools, products used, sparc parts purchased, and
used. Personnel working hours.

* o %

*

27) Technical Bureau

The Technical Bureau will provide technical support to the service operations and will
achicve higher coverage and effectiveness. A civil or a sanitary engineer with at least 5
years® experience in SWM will be in charge of this area.

This bureau will p!an service developments with a minimum targel of 10 years. This
target will take into account the following factors: the city’s urban development trends;

population growth and migration {demographic changes); projected production of
MSW and its characteristics (population growth + economic growth - GDP), sanitary
landfif] size and location; and quantity and type of vehictes and machinery. 1t will also
provide technical support for the various departments in the institution. This bureau
will control the quality of services provided by both the municipality and the private
sector, and will operate closely with the External Consultancy.
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28) Planning and Development

I will produce the institution’s technical medium term and long tenm projeets, and
designs its development,  The chicf engincer of the Technical Burcau will be in
charge of this arca.

Function:

To analyze

To plan §
To design

To support

To control and to supervise

Responsibilities:

» To participate in the analysis and the decision making processes of the city’s
urban devetopment plans (METROPLAN).

To monitor the growth of population, new celonias, and new barrios.

"To monilor variations in the production and the characteristics of MSW,

To plan the expansion of services. '

To produce engineering, architectural, and landscape designs.

To claborate operation budgets, cost analysis, technical specifications, and
exccution of the work schedule,

® & & » @

29) Technical Support

It wilt provide direct technical support to the service operations, and will have the
capacily to assist and temporarily replace those in charge of each operative phase
(collection, street sweeping, hautage and final disposal). A civil engincer or a sanitary
engineer with at least three years® experience will be in charge of this section.

Function:

e Toassist
e To support
+ Tooperate

Responsibilities:

* To provide technical assistance
¢ To support operation aclivities

30) Control and Supervision of Coatracts , §

[t will verify the effectiveness of services provided based on designs, programs,
coverage, specifications, costs, and qualily, These controls will be applicable to
services provided by both the municipality and the private sector. For the control to be
cftective, it is necessary to design the service operations, the performance levels to be
achicved, and the cost and payments to be made.

Function:
s To verily
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To control

To analyze

‘To approve or (o reject
To authorize

e & & &

Responsibilities

To verify the provision of scrvices.
‘Fo control the quatity and the performance of services.
To analyze and to confirm the exceution of specifications and the terms of the
contract.
» To approve the services provided.
‘To avthorize payments.

The structure proposed to manage the autonomous waste management institution is
designed to be in conformity to service needs. If all the operations are to be provided
using its own cquipment and personnel, enough human resources and materials
shoutd be provided; this will ensure duties are performed smoothly (see Table 12-1).
On the other hand, if services are to be privatized there should be a proportional
decrease in human resources and materials. In this sense, the Operations Burcau’s
- operational level would be reduced to a minimum which would cnsure services to a
small sector and be free to counter emergency cases. On the other hand, the
Department for Control and Supervision of Conteacts would be strengthened.

In the Administration Board, all the sections activities would be concentrated under
the Department of Administration and Finances.

Table 12-1: Personnel Table

International Cooperation

Ref. Position Qualification Number
No - : S
1) Board of Direclors Representatives 7
2) General Management Civil or Sanitary Engineer {more than 5 1
: years experience)
3) | Budget Control Economist or Business Administrator 1
4 External Audit Contracted out -
5) Legal Affairs Lawyer 1
6y | Community Relations Public Relations 1
Person to answer complains by phone
N External Consultancy Expest on -

Environm-ental- Audit

8) Conlracted oul -

9) ' | Administration Bureau Chief Business Administrator -

10} -| Administration Depariment Business Administrator 1

11) | Cost Control Section Stalistician 1*
:12) | Human Resources Seclion Sociologist 1™

13) | Supplies Section Supplier . - i*

14) | Dala Processing Section Proarammer (System Engineer) i

15) | Finance Department Public Accountant

168) | Revenue Section Public Accountant 1

17) | Accounling Section Accountant | 1*

18) | Treasury Section Accountant 1l 1*

19) . { Operations Bureau Civil or Sanitary Engineer (5 y2ars 1

20) | Collection Department experience)

21) | Regular Sewvice Section

22) '] Special Sewvices

23) | Micro-enterprises Seclion Social Promoter (PR Manager) 1
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Ref. Position Qualification Number
No
24) | Street Sweeping Department Engineering Technician 1*
__25) | Final Disposal Department Civil or Sanilary Engineer i*
26) | Equipment and Workshops Mechanical Engineer i*
Depardment
27} | Technical Bureau Civil or Sanitary Engineer 1
28) | Planning and Development {6 years experience)
Department
29) | Technical Support Deparment Civit or Sanitary Engineer (1)
30) | Control and Supervision of (3 years experience)
Conlvacls

12.24

*  Personngt who will not be needed if most of the services are contracted out to the private sector.  Their

functions will be assigned (o the respective director.
(1) Control and Supervision of contracts wou'ld be strengthen with a professional with more experience.

Role of the Private Sector

‘The new autonomous institution can develop its activities in an “integrated’ or a
‘combined’ manncr so that the institution as well as the private contractors arc
responsible for the provision of various services. This will help reduce the

administration size, promote competition between the public and private sector, and
improve the serviee.

Private participation, in'gencral, has been beneficial because it has led to an increase
in the technical level and the development of the services. One must, however, always
remember that wrban cleansing is a matter of public health; even if the service arc
privalized, the ultimate responsibility will always lic on the public -authoritics
(Tegucigalpa Municipality and Health Ministry). Consequently, the role that the
privale sector can play related to SWM could be linked to the activities currently
performed by the Municipality’s Cleansing Department; before this can take place it
is necessary that the following conditions are satisfied by the municipality:

o The municipality must have established a structure capable of controllmg and
monitoring service qualily and to make sure contracts are being honored,

* it must have enough cconomic resources to make payments as scheduled.

If these basic conditions can be satisfied, the structural scheme of the autonomous
institution can be reduced substantially and its main operation will be directed to
manage contracts signed with the private sector.

Currently, there is a coltection contract with a private enterprise for a unit amount of
L.ps.379/ton (US$28.28/ton), and other contracts with smalt strect sweeping groups

(composed of nine members in cach) that receive Lps.15,500/month/group. The
groups opetrale in different arcas.

‘The main restriction still is lack of available funds. In 1997, it was possible to colicct
only Lps.19,697,721.00. If this figure is divided by the amount of MSW disposed in
1697 (135,827tonfyear), the result is a unit disposal cost of Lps.145/ton (US$10.82
with an exchange rate of USS1 = Lps.13.40).

In Latin America, it is cominon for the private companics to charge per ton of waste

~ collected and disposed, which is between US$20 to US$50. [t is clear that in order to

hire a private contractor for this service, 2.5 times more funds than in 1997 should be
collected.
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12.2.5 Legislation and Application

The various legislation applied in Honduras, related to MSW, are listed as follows:

a) General Law on the Environment

b} Law on Municipalities

¢) Sanitary Code

d) Heatth Code |

¢) National System for Environmental Impact Assessments
% ) Sanitary Regulation for Environmental Sanitation

g) Police Law

h) AMDC Taxation Plan

As a result, one can observe that a specific framework covering all aspects telated to
an intcgral management of MSW does not cxist.  Bul taking into account the
cconomic and the environmental impacts MSW generation has created, it has become
necessary to produce and to approve related legislation to regulate its management.
Not only should this legislation be simple and objective, it should atso be in harmony
with the local cconomy, habits, and customs. The legislation should provide
incentives to those that contribute to an improvement on the quality of life and should
penalize and fine transgressors of the law.

For a lcgistation to be applicable, the scrvice level must be adequate so the public arc
more apt to cooperate by applying practices which can improve MSW management:
joint operation will then become successful. The legal framework to be produced and
approved should consider the following aspects:

General dispositions

Education

Waste reduction, separation, rcuse, and recycling
Storage of household and public containers
Collection, zones, frequencics, and schedules
Cleansing of roads and public areas

Haulage

Transfer stations

Composting

Treatment and disposal

Sanitary tandfills

Incineration, micro-wave, and autoclave
Hazardous waste and the security of sanitary landfitls
Construction debris

Administrative framework

Contracling

Setting of fees and payment methods
Incentives and benefits

Penalties

Responsibilities due to damage

Final and transitory dispositions

& ® ® & & ® © & & ® & & & & & o » B &
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12.3 Management System

12.3.1 Revenue Control System
a. Funclions of Revenue Control

The control of revenue is one of the most important functions to achicve the
management of a financially sustainable Municipal Cleansing Corporation, The major
revenue control functions arc as follows.

a) Invoice issuance

b) Demanding and checking payments

¢) Listing habitual defaulters

d) Maintaining the fec paycrs’ database

¢) Analyzing the fee coltection situations by zones
) Reporting issues from the viewpoint of revenue
£) Developing new sources of revenue

b, Information Flow

Figurc 12-2 shows the information flow of routine werk.

(T
MCC ’I-C{ienls

Banks

Figure 12-2: Information Flow Diagram of Waste Fee Collection
¢.  Database

In order to control the revenue effectively, an information system based on following
database should be devetoped.

c.l Client Database (1)

a) ldentification code

b) Identification code in the ENEE database
¢) Name of the head of the house (tax payer)
d)} Telephone number

¢) Postal code

f) Address

2) Income bracket

) Records of paymient (monthly)

i) Date

i) Amount of payment

k) Records of non-payment
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¢.2

¢.3

d.

Chient Database (2)

a) ldentification code

b) Identification code in the ENEE database

¢) Bither: the Name of the company or the director of company (i.c., name
registered for business income tax payments)

d) Telephone number

¢) Postal code

f) Address

g) Business income bracket

h) Records of payment (imenthly)

i) Date

i) Amount of payment

k) Records of non-payment

Database of large dischargers and direct haulers

a) ldentification code

b) Identification code in the ENEE database

¢) Either: the Name of the company or the director of company (i.c., name
registered for tax payment)

d) Telephenc number

¢) Postal code

fy Address

¢) Business income bracket

h) Volume of average waste

i) Records of payment {monthly)

j) Date

k) Amount of payment

1) Records of non-payment

Reporting System

In order to act against non-payment of fees and to improve SWM services, (he
following reporting system should be established.

d.l Monthly report of payment

a) Number of payers

b) Amount of payment

¢) Rate of non-payment

d) Comparison charts of the above figures
¢) Report of payment by zone

)} Rate of non-payment by zone

g) List of habitual defaulters

h) Countermeasures against non-payment

d.2 Report of change of clients

a) Report from clients
b) Report from the company issuing bills under a contract {BSC)
¢) Survey report of new clients
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12.3.2

¢, Tax enforcement in collaboeration with the Tax Bureau

As waste fees for non-residential sources will be charged based on the business
income tax, it is cssential that the Tax Bureau discloses all information to the MCC as
soon as businesses declare their busingss income tax at the end of the fiscal year. In
general as habitual defaulters have a tendency to fail the payment of other taxes, it is
advisable to monitor these cases closely and to enforce penalties in case of
nonpayment. This should help assist in raising the collection rates, and thus the
revenue, for both the business income tax and the waste fee.

Expenditure Control System

a. Functions of expenditure control

In order to have a financially sustainable management system, the overall service
costs must correspond to the expected revenue. The Expenditure Control System
should therefore consider the following functions:

a) Initial approval for requests to acquire goods and services.
b) Control the usc of the budget. ‘
¢) To achieve better conditions for acquisition.

d) To register expenses in an organized manner in order to establish an effective
control on costs per activity

¢) To control the quality and certify execution of contracted services; 1o authorize
paymenls and to impose punitive measures against those who violate the law,

The following department and sections will be responsible for this system:

a) Budget control

b) Cost control

¢) Human tesources

d) Supplies

¢) Accounting

I} Treasury

£) Control and supervision of contracts

The Operation Department will assess the activities’ cfficiency by using the
Performance and Productivity indicators. Success will be measured by the amount of
proposed technical goals teached in relation to the expenses outlaid.

b. Information Flow
Figure 12-3 shows about “Acquisitions”.
igure 12-4 shows about “Hiring Personnel”,

Figure 12-5 show about *“Contracts to the Private Sector™,
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¢ Recording Information

In order to cficctively control cxpenditure, an information system should be
developed which should include the following data base.

c.l Acquisitions
c.l.l Capitat Goods

a) Brand, model, type, capacity, power

b) Type of fuel that the equipment or vehicle uses
¢) Life span

d) Acquisition cosl

¢) Annual depreciation.

e.l.2 Goods and Materials that can be Consumed
A record will be kept for cach Seetion

a) Fuel, lubricants, oil, tires, etc.
b) Spare parts

¢) Tools

d) Construction materials

¢) Officc materials

) Electricity, water, scwage, eic.

c.2 Personnel
A record will be kept for each section

a) Full name

b) Place and date of birth

¢) Nationality

d) Address and telephone

¢) Education

f) Date the cmployee started to work at the institution
g) Initial salary and fluctuations

h) Initial position and variations

i) Notes about his or her performance

1) Training

.3 Services Contracted

a) Name of project or service

b) Type of service

¢) Bidding and approval dates

d) Signing of contract date

¢) Deadline

f) Total amount

g) Partial payments (weekly, monthly, ete. and amount)

h) Equipment and machinery which the contractor will be using
i) Contractor’s name, position, and responsibilities
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cd Reports

The budget control department will present a briel monthly report containing
information on expenditures and compromises acquired.  This report will have the
foltowing information.

a) Value of acquisitions.

b} Total cost of salary for personnel.

¢} Staff turnover.,

d) Payment for services under contract.

¢) Budget balance per item.

f) Projection of outcome for budget per item,

g) Weight of MSW collected, swept, transported, and disposed of.
h) Report about Cost Control.

i) Report about Environmental Audit.

12.3.3 Private Sector Participation
As defined in the SWM system, four arcas could be contracted to the private scctor.

1) Contract A:  Collection and Haulage of Municipal Solid Waste (MSW) in
the City’s Urban Areas

2) Contract B:  Collection and Haulage of Municipal Solid Waste in the City’s
Marginal Areas

3) Contract C:  Street Swécping
4) Contract D;  Sanitary Landfill Operation

Contract A: Collection and Haulage of Municipal Solid Waste (MSW) in the
City’s Urban Arcas

It inciudes:
* Houschold services
e Businesses, industries, services, institutions
» Hospitals
s Special services for large-scale gencrators
e Haulage of swept MSW

The contractor will provide services with their own vehicle and personnel. Payment
will be made by metric ton collected and transported to the sanitary landfill and
according to the standard of qualily already established.

The institution should reserve the right to directly operate at least 25% of serviced
areas.
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Contract B:  Collection and Haulage of Municipal Solid Waste for Marginal
Aveas in the City

It includcs:

¢ Collection and transport of containers located in marginal arcas, where acccss
by collection vehicles is difficult.

» Cleansing and maintenance of contamcrq and cleansing of ar¢as surrounding
the container {approximately 30 m 2fcontainer).

¢ The contractor will supply its own vehicles, mnlmncrs, and pcre.onncl

Payment will be made per container collcclcd and transportcd to lhc sanitary landfill
and according to the container size (8 m* and 10 m®) if a hoist truck is used. The
amount of waste — in metric ton - collected and transported to sanitary landfill will be
used as payment unit if trucks with larger capacities are used. Lverything should also
correspond to the quatity standards alrcady set.

Contract C:  Street Sweeping
It includes:
+ Manual sweeping in areas pre-established,
« Collection of USW disposed in garba'gc bin.
+ Sweeping of public and recreational arcas (green areas, spots ficlds, etc.).

» Swecping special services and cleansing for areas hosting a large cvent
{cultural, artistic, sporting, politics, ctc.).

¢ ‘The contractor supplies services with its own personnel, equipment, tools, and
materials.

Payment will be made based on the distance of road covered by street sweeping
services and in correspondence with quality standards already set.

Contract D:  Sanitary Landfill Operation

It includes:

¢ [inal disposal of MSW in a sanitary landfill (km. 6.5 high\#ay to Olancho) in
correspondence to the project of rehabilitation and operation. The institution
will supply the following equipment and machinery.

12.32
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ldentification Equipment Description Chassis Motor
Code Serics Series

T0-02-01 Bulldozer Caterpillar, model D7, series 1E, yellow | 4ABOSSH 10727631

color, cquipped with Catorpillar engine with &
cytinders in ling, model 3306 Japancse version,
transmission series No. 1DEQ1191, Multishank ripper,
model NO7, scries No.2KHO0730 arcangement No.
4Y2105, horometer is in good shape which registers
4,554 working hours, cabin ROP type with high

@l sgqurity, high wheels.
N T10-02-02 Rulldozer Caterpillar, model DTH, serigs 11, yellow | 4ABOSSI12 10726732
color, cquipped with Catorpillar engine with 6
cylinders in line model 3306, Japanese version,
transmission seric No. 1DEO1192, without a ripper,
with tiltdozer model DDUL 7, arrangement We,
GURE0T scries No. 8GHD0270, horometer is in good
shapc which registers 1,641 working hours, cabin type
ROP with high sceurity and high wheels,

T0-02.03 Bulldozer Caterpiltar, model D7H series I, ycllow | 4AROSS10 10726730
color equipped with Caterpillac engine with 6 cylinders
in line model 3306, Japancse version, transmission
series No. 1DE011S0, muliishank ripper, model NO7,
serics No. 2KII00753, arrangement No. 4Y2105,
horometer is in good shape which repisters currently
4,441 working hours, cabin type ROP which makes it
of high sccurity, high wheels, bulldozer with tiltdozers.

CN-01-02 Wheel Loader, make of Kumatsy, model WAILS0-1, 13072 60951~
yellow color, 4 tices No. 17.5 x 15 with 16 canvas, 122269
small cask with ¥% yd.3, canopy type roof, Korometer is
in good shape which registers 3,225 working hours,
dicset engine with 6 cylinder turbofed, KOMATSU,
‘modet 6D9SL.

VI1.-06-01 HINO dump truck, EconoDiesel, FS, mode! FS2718,, 10378 305394
P.S. code SI-ES, HINO enginc diesel of 6 cylinders,
mode! EKI00, ShinMaywa overturning box, model
DR1E-03S, scries No. F4072511994,1994, 10 rolling
tires with No.11-00-20 with 16 canvas, odometer works
well and registers 112,000 kitometers, Plates N-14882,
Repister No. 41, yeliow color.

V1.-06-02 HINO dump trick,” EconoDiesel, FS, model FS271S, 10379 305404
P.S. code SD-ES, HINO engine with 6 cylinders,
model EX100, ShinMaywa overturning box, medel
DRI11-038, scries No. F407251995,1994, 10 rolling
tires with No. 15.00-20 with 16 canvas, odometer
works well and registers 130,028 kilometers, Plates N-
14883, Register No. 42, yellow color.: ‘

Vi.-06-03 RO dump truck, EconoDiesel, FS, model FS2718S, 10377 305386
P.S. ¢code SD-ES, HINO engine with 6 cylinders,
model EKE00, ShinMaywa overturning box, model
DRI1-038, seres No. F407251993,1994, 10 rolling
tircs with No. 11.00-20 with 16 canvas, odomceter

g works well and registers 112,000 kilometers, Plates N-
g‘ 14881, Reister No. 40, yellow color.

The contractor will be in charge of operalion, maintenance, and repair of thesc

equipment and machinery. ‘The contractor will provide its own personnel for all
operations.

Payment will be made per metric ton of waste disposed of and according to plans and
technical specifications for the sanitary landfill. Civil works to rchabilitate the
sanitary landfill will be made in accordance to the budget allocated to this arca.
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12.3.4 Contract Systoms

a.  Requirements for the Introduction of the Private Scetor's Involvement

Before the private sector can parlicipate in the operation of solid waste services, a
solid waste exccuting unit (SWEU), which would be altached to the Mayor’s office,
should be established (This is described in Chapter 12.6 in detail.). The following
conditions should also be satisfied.

s & & & o

A collection and haulage system should be designed.

A street sweeping system should be designed.

The rehabilitation and the operation of a sanitary land(ill should be designed.
liquipment and workshops should be strengthened.

A system (o control revenues should be established.

A system for monitoring and supervision should be established.

a.I Design for the Coliection and Haulage System

]

Urban arca
Marginal arca

These designs should include the following:

L
&
*
*

An even sclection of routes, frequencies, and schedules.

Deline the number and type of vehicles, equipment, and containers.
Determine the operational costs,

Training for personnel involved in technical and operational aspects.

a.2 Design for the Street Sweeping System

This design should include:

»

Street sweeping routes, frequencices, and schedules.

Creation of crews.

Lacation of sweeping oﬂices (warehouses).

Definition of operational costs. - :

Promotion and establishment of small  workers’ organization (micro-
enterprises) in order to provide the service by lhcmsclves

Training for micro-entreprencurs.

Training for technical personnel.

a.3 Design for Rehabilitation and Operation of Sanitary Landfit}

It is vital to rchabilitate the current dumpsite and operate it under an environmentally
acceptable condition in view of public health and acceptance by neighbors. A new
image of this site as a real sanitary Jandfill should be produced with the purpose of
gaining acceptance by neighbors for the new location for a sanitary tandfill.

The design shoutd include:

Operation plan until the end of the sanitary tandfill’s lifespan.
Stormwater collection and diversion system.

System for the collection, conduction, and ircatment of leachate.
Collection and release of biogas (for energy purposes).
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o Axchitecture and landscape design.

e Budget, technical speeifications and execulion schedule for the rehabilitation
project.

¢ Delailed operation costs for the disposal of MSW.

o Weighbridge installation.

ad Fquipment and Workshop Strengthening

[t is necessary to integrally reorganize the Preventive and Corrective Maintenance
System for cquipment and machinery in the AMDC’s Cleansing Department.
Currently, there are neither maintenance programs nor indispensable spare pats in
stock; acquisitions arc made just when the equipment is out of order and then only
following a long burcaucratic process (30 to 60 days).

The equipment donated by the Japanese government has been operating for four years
and sparc parls included in the donation have run out. FIAT (Argentinean equipment
with 10 year of use), NISSAN, and HINO representatives do not have spare parts
available for these type of vehicles; as a result, an emphasis should be place on
acquisition of picces and parts recommended in April, 1998 (Alvarcnga}.
Furthermore, the personne! have no basic training, which further reduces the
possibilitics of providing training to others.

a.5 Establishment of a System to Con_trdl Revenues

This system is described in Section 12.3.1. Itis important that enough funds for
institutional and contracted operations should be provided on a timely basis to ensure
the success of this service.

a.6 Establishment of a System for Monitoring and Supervision

This system is described on Section 12.3.5. Permanent control and monitoring on

service quality and performance will bring about public support and loyaly to the
institution.

b. Guidelines and Specifications

In order to create the best conditions for contracts, it is necessary o pre-cstablish (in a
transparent manner) bidding and contracting procedures that will be used. The
following should be considered.

b.1 Open Competition

The most important factor consists of cost reduction and introduction of the best
technologies and procedurcs.

h.2 Precise Specificalions

Technical specifications and legal requirements will be presented to the bidders in a
very precise manner. An opportunity will be given to answer all questions. A drafl
contract will be attached.

b.3 Pre-qualification

It is advisable to sct minimum requircments that bidders should satisfy such as
expericnce in similar works, technical suppont, and financial capacity.
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b4 Scope of Works

Bidders should know the exact scope of works required and quality and level of
service required for the contract. The following should be included where applicable.

Arca to be served

Type and quantity of MSW to be collceted
Length of strects swept

Frequencies and schedule

Minimum characteristics of equipment to be used
L.ovel and quality of expected service

Forms to monitor and control the works
Proposcd methods and forms of payment
Guarantces

Deductions (reprimand) on payment and fines
Causes to nulhify a contract

Contract deadlines

® &4 & & 5 & & o B & & »

¢. Service Level and Quality

Based on the bidding and, subsequently, on the contract, the level and quality of
service will be established.  Differences can be established based on the type of
service, urbanization, and economic level.

Standards related to storage and manner of discharge will be defined; these standards
should be satisfied by all MSW generators. Standards related to collection, sweeping,
transportation, and final disposal should also be honored by contractors.

¢.! Storage and Discharge Manner

Curbside discharge manners:

» Disposable containers (plastic or paper bag, cardboard box) will have a
maximum capacily of 50 liters. Sharp objects should be wrapped with paper
or other material to prevent injuries to workers.

¢ Reusable containers (e.g., Imclal, fﬂastic) will have a maximum capaciiy of 100
liters. 1t will be provided with a handle and a cover; it should also be in a good
condition. '

c.2 Collection and Transportation
c.2.1 Frequency
o Downtown and high income arcas 3 times a week
e Otherareas 2 times a week
2.2 Schedule
¢ Monday to Friday 06:00 - 14:30
¢ Saturdays 06:00 - 10:30
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Some considerations should be given to the adjustment of these schedules for a more
convenient service; it can even include a night shift. For this purpose, lighting should
be provided to specific areas inside the sanitary landfill.

¢.2.3 Vehicles

I'or waste management services there should be appropriate vehicles to catry out
activities in a sanitary manner and fagilitate the assignments for workerb Studies
undertaken by the AMDC recommend the usc of compactors (8 m® and 15 ). In
general, vehicles should appear to be in good condition, to be suitably painted, have
low fumes cmission levels or low noise levels. Brakes, lights, tires and windscreen
shoutd also be in goed condition.

a.2.4 Workers

Workers should have uniforms and protective gear {¢.g., shacs, gloves, coveralls, and
goggles) and all the tools necessary for their tasks.

¢.3 Strect Sweeping
Street sweeping frequency will be as follows:
¢ Cilycenter:  daily
¢ Residential areas with pavement: weekly

Special services and a collection system with public waste bins will be provided for
public arcas and places that attract a large number of people. Swecpers will have
colorful uniforms to protect them from road accidents; they will have protective gear
and all necessary tools to perform their assignments.

c.4 Final Disposal

The proposal is for contractors to use machinery and equipment that belong to the
AMDC for around four years. The institution will completely repair three bulldozers,
‘a wheel loader and three dump trucks that are available. Bidders should evaluate the
equipment and make offers for thelr services based on: maintenance cosl; spare parts;
repairs; lemporary substitution of equipment and machinery; use of oil, lubricant,
greasc, and filters; and provision of equipment operators, security guards, and other

necessary personnel. The contractor should follow the designs and technical
specifications.

d. Method and Payment Form
d.l Collection and Haulage
d.1.1 The Sanitary Landfill with a Weighbridge

Vehicles will be weighed at the sanitary landfill. Payment will be made per ton of
waste collected and transported.

d.1.2 The Sanitary Landfill without a Weighbridge

An approximate weight of MSW to be collected will be defined; bidding and contract
work wil! be done as “lump sum” bascd on the approximation, i.c., a fixed amount for
the area to be served. If there is a weight differential of 20% from the base contract
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12.3.56

price, the cause will be investigated and the contract adjusted accordingly. This
method requires special attention with tespect to control and monitering given that
the contractor docs not have the incentive to collect all MSW under their
responsibility. The Department of Community Relations through its customer scrvice
(telephone assistance) will pass on complaints from neighbors.

It is recommended that a computerized weighing system is installed immediately at
the sanitary landfill, This system, in addition lo facilitating contracts to be made based
on waste collected per ton, will also_help obtain valuable information_necessary to
monitor the service related to SWM,

A.1.3  Secondary Collection in Marginal Arcas

This service deals with the collection and replacement of containers located in
marginal arcas. Transportation of MSW to the sanitary landfill will be done by hoist-
trucks or arm-rollers. Payment will be made per container collected, transported, and
replaced according to their capacity in cubic meters.

d.2 Strect Sweeping

To be contracted out to micro-entreprencurs with manual street sweeping equipment,
Routes will be contracted out and payment made per km of road swept.

d.3 Finai Disposal
d.3.1 Operations

Payment will be made by weight (ton) of waste disposed of according to the operation
design and technical specificalions. The contractor will include in the service
operation fee all costs incurred from works and materials.

d.3.2 Rchabilitation

The institation will make the projec.l- and engincering designs. The bidders will bid for
a “lump sum” to underlake the proposed civil engineering and landscaping works.
‘The payment will be made according to the advance of works.

Quality Control System

a. Monitoring and Supervision

The information system to monitor and control is an important resource to verify and
improve SWM tasks. Most of the services are repelitive, with small variations from
time to time and with special services when they are requested. Planning and design

for these tasks and final evaluation of services make up the quality control system
(Figure 12-6).

First, guidelines and quality tevels that nced to be attained (parameters) should be
defined; also, procedures to be followed and activities to be monitored should be
determined. This information should be provided to the general public, institution
workers, and contractors.
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Figure 12-6: Quality Control System, Monitoring and Supervision

a.l System Funetions

e To establish physical and environmental parameters

o To provide instructions on monitoring procedures

e To verify the degree of satisfaction in attaining goals

e To recommend necessary adjustments
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a.2 DBasic Parameters

Storage and discharge

1.1 Appropriate use of container

1.2 Discharge at the set schedule

2, Collection

2.1 Scattered waste

2.2 Noisc and smoke

2.3 Prequencies and schedute executed as
planned

24  Collection velocity

2.5 Quantity collected per route

2.6 Cost per ton collected

3. Street Sweeping

3.1  Street sweeping efficiency

3.2 Productivity

3.3 Maintenance of waste bins for public
areas

3.4 Street length provided with waste
bins for pedestrians

3.5 Steeet length swept more than once a
day

3.6  Sweeping cost per km

3.7  Amount of waste collected during
sweeping per area

4, Final Disposal

4.1  MSW into the site per source

42  Length of the work front

4.3  Degree of compaction

4.4 Area covered

4.5  Animal and veciors

4.6  Scavengers

4.7 Biogas

4.8 lcachate

a.3 Reports

¢ On control and supervision of contracts

Whether it meets parameters
To verify service provision

+ On Community Relations

%
%

% of km covered
% of cascs registered (complaints)
% of cases registered (complaints)

knvhour
to'km
Lps.fton

% swept
km/day/sweeper
% of total

% of total streets swept

% of total streets swept

Lps/km
kg/day

ton/source

m/No. of vchicles at peak hour
Volume used in m’- ton into the
site

% of operational arca covered
Yes/No

Number

No. of vents per hectare
Measurement (liters/second)

Complainis from neighbors, depending on the type of complaint
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o  On Environmental Audit

*  Assessment of environmental quality
*+  Bvaluate environmental impact
*  Recommend mitigation measures

12.3.6 Human Resources Development System

The improvement of public scrvices requires the continuous development of strength
and skils of those who provide the scrvice. This basic concept shows the objectives
on training human resources, The first is to instill a sense of pride in the public
servants toward their work so that they develop a posilive aftitude and gain public
trust for the institution. The sceond is to provide the public servants with necessary
skills to improve their work and to ensure a cleaner environment which is comfortable
for their citizens.

In order to attain thosc objectives, it is necessary that the municipality’s legislative
council approves a new institutional structure and selects appropriate persennel who
will provide the services.

It consists of three coursc training
o Public Affairs
s QOperations
» Support Services

a. Public Affairs

‘Training on public affairs will help develop morale and good sense to help their

community as a group. In this calegory, therc arc six classifications that are
considered as groups.

a.1 Course for New Public Servants

It targets newcomers to the institution, such as administrators, engincers, operators,
drivers, ete. They are instructed on institutional activities and indispensable issucs
about their duties with the objective that they can adapt quickly to their assignments.

a,.2 Course for Heads of Departments and Sections

It targets directors and chief engineers. It ‘p'rovidcs them with knowledge and speciat
skills to take care of administralive aspects of their assignments.

a.3 Course for Supervisors

This course is aimed for group leaders and sub-leaders in charge of direct ficld
supervision of operations. It helps them to devetop skills to face and solve situations
and problems that may arise during operations under their supervision.

a4 Course for Directors

This training will be for directors; the objective is to help them with their activities
and help them to solve problems at the institutional and governinent level.

12-41



The Study on the Solid Waste Management of the Urbon dréa JICA
of Yegucigalpa's Central District in the Republic of Honduras _ KOKUSAI KOGYO CO., LTD.

a.5 Public Relations

This course provides public servants with basic knowledge to help develop better
manners that should be used to communicate with and to welcome all citizens. The
public servants’ behavior reflects the quality of the institution to the citizens.

a.6 Prevention of Criminal Acts

This course is directed to public emptoy ces to help them acknowledgc the moral and
cthi¢al duties that they should take as public officials. This course will deal with the
manners in which they should behave and how they should react when they encounter
criminal and corrupt activitics. Topics such as alcoholism, non-work related personal
activities during office hours, tardiness, unjustified absences, corrupt activitics such
as sale or unauthorized removal of goods and materials belonging to' the institution
{oil, tires, batteries, spare parts, usc of vehicles), accepting bribery in exchange for
leniency towards transgressors, giving favors in contracts or purchases, ctc.

b. Operations

The specific objective is to provide the institution and the personnel with technical
and operational skills to improve the AMDC’s SWM services in the following arcas.

Collection and haulage in urban and marginal arcas
Cleansing of roads and public arcas

Sanitary landfill operation

Planning and development

Control and monitoring

Administration and finances

Community relations

Environmental education

To achieve these goals, training programs will be done in three manaers:

¢ Shorl courses
¢ Service training
¢ Scminars and workshops

b.l Short Courses

These courses will be done with the cooperation of academic institutions. By 1999, it
is estimated that hundreds of individuals will be providing SWM services in all areas,
¢.g., collection, haulage, sweeping, final dlsposal maintenance, administration, and
finances. They will come from the private and public sector and, as a result, training
should be provided to most public servants for the purpose of obtaining the best
resulls. These courses will tast approximately 20 hours in total.

Course i: Planning and Control of SWM Activitics

o Concepts on planning and control. Objectives and goals. Actions at different
levels. _ ‘

+ Urban development (METROPILANY; poputation, urbanization, and income
growth. MSW generation, characteristics, composition; waste reduction, reuse
and recycling, market for recyclable materials.
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Operation planning in the short term, medium term, and long term. Routine
and special activitics,

Control and planning of personnel, supplics and capital goods.

Institutional budget, use of funds, and cost control.

Quality control,

Control and supervision of contracts with the private scctor.

Operation assessment and feedback.

Course 2: Collection and Iautage in the Marginal Arca

Primary collcction.  Community organization. Promotion, planning and
technical assistance for micro-enterpriscs

Container collection and haulage system. Routing, frequencics and schedule.
Primary collection costs.

tHaulage to sanitary landfill costs.

Service regulation.

Occupational health.

Course 3: Collection and Ifaulage in the Urban Area

e » ® © @ ¢ O

Manner and type of discharge, containers.
Routes, frequencies, and schedule

Type of vehicle and collection.

Personnel performance. Incentives.
Operative costs and control.

Service regulation.

Qccupational heatth.

Course 4: Street and Public Areas Cleansing

e ® & ® & & & & o 9 O
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Waste quantity and characteristics.

Routes, frequencies, and schedule.

Creﬂv organization.

Waste bins for public areas. Promotion and financing.
Tools and cquipment.

Cost and conirol.

Service regulation.

Occupationat health.

Stormwater drainage system. Maintenance and cleansing.
Quantity and type of waste collected.

Coordination between sweeping and drainage system maintenance.

Course 5: Final Disposal’

Planning sanitary landfill operations.
Access and weight contro! for MSW.
Waste source and type.

Machinery and equipment usc.
Compaction and cover.

Stormwater control.

I.eachate and biogas control.
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Environmental impact control.

Scavenger control and encouragement of their retirement from this activity.
Operation cost and service regulation.

Creation of an ccological park.

Occupationat health.

* & & & @

b.2 Training on Scrvice

This training coursc is targeted to ficld officials (collection and sweeping workers),
drivers, cquipment opcrators, mechanics, supervisors, and engineers.  The main
objective is to provide the targeted group with the knowledge and the skills that are
necessary to improve their daily work so that they become SWM experts.

The courses arc categorized as follows: basic, intermediate, advanced, and directive.

For some oflicials training on SWM services in other countries will be included, in
addition to specialized formal courses.

b.3 Seminars and Workshop

After a varicty of short courses and training on services, seminars and workshops will
be organized to instruct others of what was leamed with relation to SWM
improvement by the AMDC. In these activities, participation by other government
and private institutions and NGOs will be encouraged.

Practical applications for SWM services based on the theory learned in short courses
and {raining on scrvice will be promoted.

c. Support Services

There are a number of activities that are necessary to be carried out to ensurc support
for SWM operations. A preliminary list of short courses should pay attention to:

¢ Preventive and correclive maintenance for vehicles and machinery.
» Safe driving techniques for drivers.

¢ Safely practices for collection, sweeping, and final disposal workers.
¢ Basic course on compuier use.
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12.4 Financial System
12.4.1 Required SWM Costs
Table 12-2 summarizes the overall costs required to implement the priority projects
until 2003.
Table 12-2: Cost Summary of the Priorily Projects
. unit: 10° Lps
ltems 1699 2000 2001 2002 2003 Total
Investment
Collection and Haulage ¢ 10,503 11,216 13,547 - 35,266
Streel Sweeping 0 656 O 0 - 656
Final Disposal 6,332 12,164 0 2,961 - 21457
Sub-{otal 6,332 23323 11,216 16,508 - 57,379
O &M Cost ' ‘
Collection and Haulage 10,163 11,567 17,522 15,338 14,932 69,522
Stieet Sweeping 2,840 2,840 3,316 3,500 3,500 15,996
Final Disposal 3,997 5334 5,491 5214 6,542 26,578
Administration, elc. 2,550 2,961 4,739 4329 4,495 19,074
Sub-total - 19,550 22,702 31,068 28,381 29,468 | 131,170
Contracting Out
Collection and Haulage 10.850 10,850 21,800 21,900 21,900 87,600
Street Sweeping 8,730 6,730 6,730 7,104 7.104 34,398
Sub-total 17,680 17,680 28,630 29,004 29,004 121,998
Total 43,562 63,705 70,914 73,893 58,473 | 310,547
a. Unit SWM Costs
Fable 12-3 shows the estimated unit SWM costs for the priority projects. The costs up
to 2000 exclude depreciation costs of vehicles and heavy cquipment, while the costs
between 2001 and 2003 include them.
Table 12-3: Unit SWM Costs
: unil; Lpsiton
lems 1999-2000 2001- 2003 1992-2003
average average average
Collection & Haulage 1754 245.4 224.6
Streel Sweeping 920.2 . 974.6 953.3
Final Disposal 379 499 459
Administration elc. N.A. N.A. N.A.
Total SWM Works 220.8 366.5 341.0
12.4.2 Projection of the Revenue through the Existing Waste Fee Collection

System

The new fees for domestic waste were approved in July 1998; the basic rate rose from
Lps3.75/property to LpsS5.00/property and the highest rate from Lps25/property to

Lps200/property. The changes in the fee rates is expected to gencrate a revenue of Lps
24.5 million in 1998.

The results of the self-assessment payment scheme for businesses (in carly 1998)
revealed that the waste fee, invoiced together with the business income tax, is
expected to reach Lps20.1 million if the collection rate reaches 100%.
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‘The following assumptions arc adopted to project the revenue through the existing
waste fee collection,

o TFor the domestic waste, the number of propertics to be bilted will increase in
proportion to the population served. The fixed properly values are vevised for
2000 considering the growth of GRDP in 5 years (1.1 times the present value ).

s For the commercial waste, the lax potential will increase telative to the
increase in GRDP.

The following two cascs of collection fec system and collection rate are considered to
project the revenue under the present waste tarifY system.

Case A The collection rate is gradually improved under the present waste collection
fee system.

a) Joint billing of residential waste fees and fixed property tax, with a gradual
increase in collection rate from 48.7% {in 1998) to 63.1% in 2003.

b} Joint billing of coﬁlmercial waste fees and business income tax, with a gradual
increase in collection rate from 73.8% (in 1998) to 81.3% in 2003.

Case B Statements will be issued together with the electricity bill starting from 2001

with a 90% collection rate.

Table 12-4: Revenue Projection for SWM

5002

items 1899 2000 2001 - 2003 Total

Residential  {Population 882322 917,104] 953,257| 990,835]1,029,895
wasle No. of households®* 160422] 166, 746f 173.319] 180,152| 187,254

No. of properties 130,751]  135,708] 157.372] 163419} 169,698

Collection potential 32,107| 36506{ 42,0856] 43,399 44,746|198,844

(10° Lps) ‘ . : - :

Collection  [Case A 535 55.9 £8.3 60.7 63.1

rale (35) ICaseB 53.5 55.9 90.0 80.0 90.0

Revenue plan [Case A T 17,177] 20407] 24.536] " 26343] 28,235[116,698

{10° Lps) [Case B 12,177 20407 37.877] 39,059 40.271|154,791
Non- GRDP {million Lps) 15581 165161 17,507 18,557 19671 '
Residential Collection polential 21,476] ?22,764] 24,130 25578] 27.112{121.060]
wasle (10° L ps) g : ek -

Collection Case A 76.3 77.5 78.8 _80.0 813

late @)  [CaseB 763" 776|960 900] 900

Revenue planCase A 16,388 17,642 19,014 20,462] 22,042| 95,548

{10’ Lps) Case B 16,388] 17.642] 21,717 23,020 24,401|103,168
Total Revenue Plan Case A 33565f 38049 43550 46.805] 50,227]212,246

(i0° Lps) Case B 33565] 38049 59504 62079 64,672|257,959]

Nole: * one houschold is assumed to have an average of 5.5 family members.

‘The results of the projection reveal the following:

a) in casc A the total revenue from residential waste fees and non-residential
waste fees amounts to only Lps 212.2 million, covering just 68% of the
required SWM costs Lps 310.5 million.

b) In case B, the total revenue amounts to Lps 258 million, covering just 83% of
the required costs, It is still insufficient to sustain the cleansing services.
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12.4.3 Examination of Waste Fee Collection System
a,  Problems in Present Fee Coltection System

Aside from a tow collection rate, the preseat fee collection system has the following
problems,

a.l Problems in the Joint Billing with Fixed Property Taxes

¢ Almost all residents in the municipality discharge waste. The system, however,
may be perceived as being biased against fixed properly owners since they are
the only ones who are obliged to pay. The willingness of tenants, who are
indirectly responsible for the expenses, to pay for waste management ¢xpenses
will decline.

¢ Joint billing with fixed property taxes, in accordance with the increase in
housing cost, would make the collection of potential revenues difficult.

o The system is not related to a cleansing scrvice level that reflects the
characteristics of the area.

¢ As scen in many countries, the reappraisal of the property tax is often subject
to government intervention, thus affecting waste fees indirectly.

a.2 Problems in the Joint Billihg with Business Income Taxcs

» The system is not related with a cleansing service level that reftects the
characteristics of the service, the mean discharge amount, or the cftorts of
individual businesses to reduce waste volume.

¢ As can be seen from many countries, non-payments duc to tax cvasion,
business reduction and bankruptcies are difticult to foresce.

b. Comparison of Waste Fee Collection System

Wastc collection fees can cither be collected individually or billed jointly with other
municipal taxes or public utilitics fees. For the latter, there are two types: one is
where a single invoice is prepared, that may or may not detail the breakdown; the
other is where two statements are issued — simultaneously — that the recipients settle
at the same time. Table 12-5 shows the advantages and disadvantages of thesc three
fee collection systems.

Table 12-6: Comparison of Waste Fee Collection Systems

Advantages Disadvantages
Individual o This collection system clearly shows | ¢ The collection fee rates can be easily
collection the recipients’ willingness to pay raised.
waste collection service expenses, » Measures against non-payment
s Under this collection system, a fixed cannot be effectively implemented.
collection fee by service level can be (It would be difficult to terminate
established. collection services)

+ [[this collection system is based on
waste volume, it could strongly
promote wasle reduction.

Joint biiling with | « Should make fee collection expenses | o The billing work is complicated.
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Advantages Disadvantages
breakdown cheaper, Effective against non-
payment.
+ Can encourage recipients to feel
responsible far the waste eollection
expenses,
« Under this collection system, a fixed
collection system by service level can
, be cstablished,
Joint billing ¢ Should make foe collection expenses | » Would diminish recipicnts”
without cheaper. Effective apainst non- willingness to pay waste collection
breakdown payment fees. o
» Would make the establishment of a
fixed collection system by service
level difficult.

Most countrics investigate the possibilitics of joint billing for better collection rates
and cheaper fee collection expenses. In the Centeal District, residential waste
collection fees arc jointly billed with fixed properly taxes, and business waste
collection fees with business income taxes. In spite the recognition that tax collection
should be strictly enforced, the present colleetion rate only amounts to 48.7% thereby
implying that the collection system is weak. As the same can be said of the collection

rate for other taxes, leaving this problem unsolved would not improve the collection
system,

c. Possibility of Joint Billing with Other Taxes or Public Utilitics Fees

Table 12-6 shows the rough estimation of the number of tax and collection fee payers
and the collection rate.

Table 12-6: Number of Fee Payers and Fee Collection Rate

Tax & Utility Number of Present Fee Collection Comments
Charges Domestic Rale
Payers o
Residential | Waste Collection | property 125,000 | about 55% of properties
Wasle fFee {about 50%)
Property tax property 126,000 | about 55% of properties | Will register over
. 1 (about 50%) 8,000 properties
Income tax (local} 275,000 | about 30%
Elecltricity 200,000 | almost 100%
Water supply 90,000 | about 75%
Business Waste tax 12,000 | about 20% of payers
Waste {aboui 75%)
Sales tax (focal) 12,000 | about 20% of payers
. N {about 85%)
Eleclricity 23,000 | almost 100%
Water supply 5,000 { almost 100%

Note: {) shows the present collection rate in terms of amount.

Based on the number of payers and the collection rate, the joint billing of waste
collection fees with the electrical supply services would be the most attractive. The
service currently contracts out their meter reading and invoice distribution services. If

adjustments are successfully carried out in the invoice-issuing phase, no technical
problems ate foreseen.
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12.4.4

124.5

12.4.6

Required Concept for the Waste Fee Collection System

A new waste fee collection system based on the most appropriate combination of the
following policies is selected.

Pollutesr-pays-principle (waste dischargers pay the SWM cost)

Cross-subsidy mechanism (the aflluent pay for the less well oft)

Minimization of waste fee collection costs

Strong cnforceability of the collection system

Differentiate service levels in accordance with the amount of collection fee
paid

* & * &

A disposal fee wilt be imposed on direct waste haulicrs.

Selection of the Best Waste Fee Collection System

A joint billing system with the electrical supply company was the most aitractive
alternative for (hree major reasons: it is a highly attractive system for collectors
(strong enforceability); it is a' relatively straightforward system; and it will be an
exlension of a system cureently in place. First, clectricity bills already have a fee
collection rate of approximately 100% with over 200,000 houscholds and 23,000
businesses being registcred for payment. Therefore, the waste fee collection rate,
thought joint billing, should equal the- clectricity payment ratc with little cffort.
Seccond, it is easy to determine the different classification of residential sources from
the clectricity invoice amount (high income residents will tend to have higher
monthly electricity bills), so that a waste fee amount comparable to residential income
can be charged. And finally, by integrating the collection of fecs into a system already
in force will only help reduce the cost of waste fec collection.

The outline of the best waste fee collection system is as follows.

a) Lach invoice will be issued by both the Municipal Cleansing Corporation
(MCC) and the ENEE. :

b) The billing service company {BSC) will issue and deliver the two invoices to a
house or a business establishment at the same time.

¢) The invoice recipient will pay both fees at a bank or an ENEE branch.

Concept of the Revenue Sources for SWM Costs

In order to establish a financially sustainable SWM system, the following concepts of
revenue sources shown in Table 12-7 will be introduced.
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Table 12-7: Concept of Recovering SWM Cost

Cosls

Payer

Conmineals

Residential waste

Residents

A cross-subsidy mechanism {the aftluent pay for the
{ess well off) is applicd,

Non-residential waste

Business establishments

Covering the whole cost of coltection, haulage, and
disposal of waste,

Large waste amount
(coilection & haulage)

Large dischargers

Covering the costs of collection, haulage and final
disposal for large waste amounts.

Dircct haulage

Dirgct hauticr

Covering the costs of final dispesal,

Strect sweeping elg.

High income residents and
Busingss establishment

lictuded in the waste feos of in high-income
residential areas and the waste tax of non-residential

waste

12.4.7 New Fee System

For an accountable SWM system, it is necessary to clearly establish fees according to
service level. A special collection fee will be imposed on houses or- offices that
demand additional services, such as door to door cotlection services in marginal areas
or the haulage of large waste volumes. Table 12-8 shows the concept of the proposed
revenue sources for services.

Table 12-8: Cohcépt of Proposed Revenhe Sources for Services

Service item

Service contents ' Revenue source

Basic service

and treatment facilitics

T'o haul waste from municipal Residential waste:
collection points to the disposal  |waste fee sct by the income level of

houses. i

Non-residential waste:

waste fee set by business income and
waste collection service.

scrvice

Special large amount

dischargers

Waste collected from darge Waste fee in joint-billing with the

above-mentioned tax or fee;
the bill is delivered by BSC.

deor to door in
marginal area

Collection from door or collection |Waste fee set and collected by micro-
points in community to containers {enterprise, directly from the customers.
or niunicipal collection points
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‘Tabte 12-9 shows the proposcd waste collection fee rates.

Table 12-9: Proposed Waste Collection FFee Rates for the Priorily Projects

Type of waste unit Fee Rale
2001- | after
2002 | 2003 |
Residential | Bighincome residents Lpsihouse/month 63 70
wasle Middle income residents Lps/housefmonth 22 33
Low income residents Lps/house/month 11 18
Non- Business Annual business income Lpsfeslablishment/m 500
Residential | waste morte than Lps.4,000,000 onth
wasle Lps.3.000,001-4,000,000 ditto 450
I.ps.2,000,001-3,000,000 ditlo s 400
Lps.1,000,001-2,000,000 ditto 250
Lps.500,001-1,000,000 ditto 200
Lps.300,004-500,000 ditto 150
Lps.100,001-300,000 ditto 100
{ ps.50,001-100,000 ditta 75
up to Lps.50.000 ditto 50
Large amount discharger Lpsfton 480
Direct haulage discharger Lpsiton 50

Note: The basic business waste fee rate staris at [ps50establishment/month.

12.5

Expected Revenue According to the New Rates

The expected revenue according to the proposed waste fee rates, issucd together with
the electricity bill, is as follows.

The fee potential for a hypothetical case, where the proposed joint billing of
clectricity charges and waste fees are introduced in 1998, and the actual fee potential
for residential waste in 1998 are presented in Table 12-10. Table 12-11 illustrates a
theoretical revenue for non-residential sources, if the waste fee system proposed in the
master plan is introduced in 1998.
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a. Residential

wasie

Table 12-10: Actual and Hypothetical Revenues from Residential Waste Fees
for 1998

Fee Polential

Actual Fee Potential for

for a Hypothetical Case 1998 Under the
in 1698 Property Tax Joint
Billing Syslem
Total No. of Households 154,338
High-income Population rate (%) C 20
level No. of Househald . 30,868
Coltection Service Rale (%) 20
Collection Fee (Lps./month) 63
Fee Collection Rale (%) 20
Revenue Plan (10° Lps) 18,902 15,761
Middle-income Populalion rale (%) - 30 N
level No. of Household 45,301
Collection Service Rate (%) 80
Collection Fee {Lps.fmonih) 22| -
|Fee Colleclion Rate (%) 90
[Revenue Plan {10’ Lps.) 8,801 5413
Low-income Population rate (%) 50
ilevel No. of Household 17,169
Collection Service Rate (%) 50
Collection Fee (Lps./month) 11
Fea Collection Rale (%) 90
- ' Revenue Plan (10° Lps) 5501 3,366
Total {10° Lps.) 33,204 24,540

Note: The billing for residential waste was issued combining the new fee and the old one.

b. Non-Residential Waste

Table 12-11: Hypothetical Revenues from Non-residential Waste Fees for

1998 |
Business income Number of Discharge Hypothetical
Collection service eslablishment amounr Revenue
{Lpsiyear) {nos.) {Ton/day) {Lps/year)
Collected with other [over 4,000,000 923 5,538,000
domestic wasle 3,000,001 10 4,000,000 207 1,117,800
2,060,001 to 3,000,000 333 1,622,400
1,000,001 to 2,000,000 651 1,953,000
500,001 10 1,000,000 711 4,706,400
300,001 to 500,000 968 46.8 1,742,400
100,001 to 300,000 1,250 1,500,000
75,001 to 100,000 593 533,700
50,001 lo 75,000 607 -546,300
25.001 to 50000 1,253 751,800
below 25,000 8,439 5,063,400
Undeclared N.A. NA
Special cotlection service (large amount) NA. 20.0* 3,504,000
Direct haulage NA. 234 427,050
Tolal 15,940 90.2 26,006,250]

Note: * Large amount is assumed to be 30% of the non-residential waste collected by AMDC.
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¢.  Revenue Plan and Cash Flow

Based on the proposed waste collection fee, the cash fow was drawn under the
following assumptions.

¢ The fee collection system proposed (joint billing with electric supply scrvices)
will be introduced in 2001 after the purchase of new collection vebicles.

s The proposed fees for non-residential sources will be introduced in 2001,

e The fee collection rate of will rise up to 90% because of the joint billing
system with electric supply services (with already a 100% collection rate).

- * o

50,000

80,000
~ 70,000
S oo ~rovarue |
S 50000 !
e 40.000 —=— Fxpenditure
Y 1 4 ~—r~Balance
5 S00% —-Reserved Fund
2 20,000 *~ Reserved |
< 10,000

0
-10,0600

| _

Figure 12-7: Cash Flow Diagram for Case 3 of the Priority Projects

12.5.1 Proposed Financial Stream System

When an autonomous organization is established, the Payers
financial stream should be as follows. L
The Municipal Cleansing Corporation should monitor

payments and immediately inform the payers when he or she | Banks or Other
does not pay the tax by issuing reminders for payment. Cashier

I

l MCC Bank Account

12-53



The Strcdy on the Solid Waste Managentend of the Urban Area JICA
of Tegncigolpa’s Centrad Districtin the Republic of Hlondnras KOKUSAI KOGYO CO., LTD.

12.6 Transitional Institutional System
12.8.1 Solid Waste Management Executing Unit (SWEU) attached to the
Mayor's office
a.  General Objective
To imnediately improve the management of Tegucigalpa’s municipal solid waste. ﬁ\
b.  Speciflic Objectives |

Minor structural change of the municipality’s organization with the objeclive to
facilitate:

¢ Decision making
s Administrative transactions
¢ Collection service operations

c. Hierarchy

Similar to the PROMDECA, the SWM Executing Unit will undertake its operations
direetly within the Mayor’s Oftice (refer to Figure 12-8 and Figure 12-9).

This hierarchic tevel will strengthen the decisions that should be taken to reorganize
the service and to initiate the autonomous institution the study team is proposing.
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Figure 12-8: Proposed Change of the Cleansing Department in the
Organization Structure of the AMDC

[ Extemat Censultanship I———— Exacutive Director —| Planning and De\.elopment]
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Figure 12-9: SWM Executing Unit
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d. Proposed Structures

1) Exccutive Director

The Execuntive Dircctor will direct all aspects from the xecuting Unit (SWEUL) and
resolve business matlers directly with the Mayor.

2) Planning and Development

¢ Generates technical support

o Plans service expansion

o Verifies service quality

+ Controf exccution of contracts

3) External Censultancy

The following is to be done in conjunction with an international cooperation agency
that would delegate a resident expert:

o To assist and support the executive director.

o To pive professional advice on the following arcas: planning; development;
operations; monitoring; and supervision. Also to give advice on the
participation of the private sector.

To train human resources on providing services.

Institutional strengthening and reform.

4) Administrative Department
4.1) Human Resources

To contro! the performance and the attendance of personnet.
To assign duties to the personnel.

T'o authorize payroll.

To direct training programs.

4.2) Cost and Supplies Control

To record and analyze operation outcome.

To assess cost of operations.

To propose benefit/cost adjustments.

To determine supplies needed and to plan their acquisition,
To request budgels and quotations.

To assess and recommend offers.

To receive and store supplics.

To distribute and venty how supplies are being used.

® & & @& & & » @

5} Operations Department
5.1) Colleclion

» Management of the collection system for routes serviced by compactors and
dump trucks.

¢ Management of the container system; cleansing and (ransportation of
- conlainers.
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¢ Responsible for special services,
§.2) Street Swecping

o Crew of municipal personnel.
o Crew of private enterprises working under contract.
e Maintenance and operation for garbage bins in public arcas.

5.3) Final Disposal

¢ Dumpsitc opcration.
e Rehabilitation of the site to convert the arca into a sanitary landfill.

12.6.2 Proposal for the Scheme for Private Sector Participation

The following points constitute the basis for the scheme for private scctor
participation.

e Satisly pre-conditions shown in Table 12-12.

s Collection and Haulage system wili be mixed (institutional and private scctor)
and linked to the financial conditions of the institution (payment per ton
collected). Participation of the community to perform primary collection.

e Manua! strect sweeping will be contracted to micro-enterprises (payment per
km swept).

¢ Sanitary landfill will be serviced by a contractor that will make use of
machinery belonging to AMDC; this will take place between 4 to 5 years
(remaining lifespan for machinery; payment will be made per ton disposcd).

The rehabilitation works will be executed through a contract, for a specified amount,
depending on the design and technical specifications.
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Table 12-12: Wok Schedute

Activity

1999

2000

after 2001

Pre-conditions

Lstablishment of an

Immediately done

fistablishment of an

Establishment of an

Exceuting Unit Strengthen its autonomous autonomous
(SWLU) aclivities. institution institwtion
Negotiations for a
new instilution
Design for collection | Terms of Reference Strengthening Strengthening
and haulage Contracling and planning and planning and
execution development development
Design for a street Terms of Reference Strengthening Strengthening
sweeping system Contracting and planning and planning and
exgeution development development
Design for the Terms of Reference Strengthening Strengthening
rchabilitation and the | Contracting and planning and planning and
operation of a Execution development development
sanitary landfill L
Equipment and Request for technical | Training and Preventive
workshops assistance equipment provision | maintenance is done
strengthening Training and by the institution.

cquipment provision

Corrective
maintenance is
contracted out.

Revenue control
system

Agreemieot with
ENEE

[dentify the tetal No.
of clients and
IMProve revenues,

Establishment of a fee
system

Mooitoring and Select personnicl Training and initiates | High professional
supervision sysiem lunctions level

Privale Sector Participation

Comlract A: Bidding Foundations. | Gradually expand the

Collection and
haulage for urban
areas

Firsl bidding will be
for 25%

involvement of the
private seclor’s scope

Contract B:
Collection and
hautage for marginal
areas

Begin promotion of
community
organizations

Expand coverage for
primary and
secondary collection

Coverage expansion
continucs.

Contract C; Training for micro- Contract out all Micro-entrepreneurs
Street sweeping entreprencurs manual sweeping should be successful
operations operation
Contract D:
Sanitary landfill
operations
Existing landfill site  § Operation Confract out Cormrect operations.
improvement. operation services. sanitary landfill is
Weighbridge tnitiate rehabititation | rehabilitated.
installation. Ecological park
Future landfill site Identify appropriate New sanitary landfiil
sites for a new constructed (2004)
sanitary landfill
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13

13.1

Project Evaluation

Technical Evatuation

The technical system proposed in the priority projects and the master plan is
essentially the same as the present system consisiing of waste collection, haulage, and
disposal. It will not include any major processing or (reatment system except on-site
composting, that does not requirc complex technology. This technical system would
be suitable because it is consistent with the institutional requirements for the area,
identificd in the main report, and also with the main SWM objectives, ic,
improvement of sanitary conditions and prevention of negative environmental
impacts posed by the lmplcmcntauon of SWM works.

a, Collection and Haulage

All proposed collection and hautage systems, including the compactor fruck system,
the hoist truck and container system, the arm-roll truck and container system, and the
dump truck system, have been used in the Central District for over four years. Their
previous exemplary performance records have proved that they are appropriate for the
Central District in terms of the waste quality, the topographical features, the climate,
the cxisting skills, cte. As of August 1998, all collection vehicles granted by the
Japanese Government in 1993, i.c., 12 compactors, 10 dump trucks, 1 hoist truck, 1
arm-rol} truck, are stili opcrable except one compacter, which was written off in a
traffic accident. This implies that therc are no technical problems predicted in the
proposed collection and haulage system.

A callection system using targe communal containers is currently used as collection
points for street sweeping waste. The master plan proposes to apply this system for
marginal arcas so that residents living in inaccessible areas can carry their waste to
containers, Whether the operation of this proposal will be a success depends on the
neighborhood’s cooperation and the accessibility of container trucks. The
applicability of this system has been demonstrated through the implementation of this
system in the pllOt project, as a part of this study, in Colonia San Martin, Tres de Mar
and A)estas The pilol project demonstrated that a hoist truck for a 5.5 m® container
can access relatively broad areas in margmal districts where road conditions are very
poor. Therefore, in order to mmmnze the costs, the master plan proposes a
combination of hoist trucks (for 5.5 m® containers) and arm-roll trucks (for 10 m’

containers) as the collection and transportation system for marginatl arcas in order to
minimize the cost.

The container system requires special attention because its improper use would affect
the entire SWM system. If containers are used in residential or commercial areas,
people may discharge their waste generated through business activities into them.
This not only will increase the discharge amount of residential waste, but will also
introduce industrial waste, such as construction waste, into the residential waste flow.
Also this will lead to the loss of opportunity to cam special waste fees for large
amount dischargers and for direct haulage. The container system will also encourage
people to discharge more waste because it is very convenient for them to use these
containers. Because it is essential 1o control the possible negative impacts of this
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system, the master plan proposes the container system only for marginal areas, where
residents can supervise the containers, and for collection points for sireet sweeping
wastes, carefully supervised by the authority responsible for SWM,

b. Final Disposal

The master plan proposes immediate soil coverage and re-circulation of leachate in
the cxisting disposal site as main technical improvements. The reasons why
immediatc soil coverage is not carried out at present, in spite of soil and equipment
availability, are: 1) scavengers disturb the soil coverage works; 2) lack of funds to
purchase chough dicsel for landfill cquipment; 3) lack of awarcness on final disposal
methods; and 4) lack of technical knowledge.

The institutional master plan proposes a solution for lhc sccond cause in detail. For
the first, the third, and the fourth causes, poss1b!c solutions were, as a part of pilot
projects in this study, demonsirated in the on-the-job training programs, the raising
awarcness campaign, and the improvement of scavenger management. The AMDC
and the MCC is required to expand these experiences and to develop an appropriate
system in linc with the institutional master plan, carrying on the learning process to
solve these problems over exceuting the final disposal operation.

[\ Mainte.nance Works'hop

The répairihg capacily of the Cleansing Department’s workshop has improved
through repairing machinery granted in 1993 by the Japanese Government. The fact
that ali collection vehicles granted in 1993, except one compactor, are still operable as
of August 1998 -- afler four years and cigit months — has proved that ils repairing
capacity is sufficieatly adequate.

The existing problens of repair works (long repair period) is atributed to the
inappropriate adininistrative system. The institutional master plan proposes to solve
these problems in defail.

d. Human Resources

The total number of peoplc required for SWM \xorl\s in 2010 “will be more than
double the current number. The master p!an therefore, proposes to extend the
involvement of the private sector to control the number of employees required by the

MCC; the aim is to maintain the Cleansing Department’s present level of SWM
cniployees.

The master plan proposes to shift the public sector’s role in SWM works from actual
physical engagement to control and supervision. The institutional master plan,
therefore, proposes an education plan to train the required staff,
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13.2 Social Evaluation

Since the master plan would pose various social impacts, it was cvaluated in terms of
intangible social impacts as listed below.

Negative Impacts:

¢ [.oss of livelihood for scavengers.

¢ Loss of employment for staff currently employed at the Cleansing Department
initiated by the expansion of the private sector’s involvement.

¢ Rise in the waste collection fee rates,

¢ Uncven wealth distribuiton caused by the expansion of the private sector’s
involvement.

Positive Impacts:

¢ lmprovements in public health and sanitary conditions.
¢ Prevention of flooding.

o Promotion of foreign investment and tourism.

o Increase in land value.

a. Mitigation Measures to Predicted Negative Impacts
a.1 Loss of Livelihood for Scavengers

The master ptan proposes to prohibit the entry of unauthorized persons into a disposat
site in 2008 to improve the sanitary and environmental conditions of disposal sites. If
this is enforced suddenly, this will abruptly deprive the scavengers, who work in a
disposal site, of their livelihood. The masler plan proposes to take a few measures to
minimize this kind of social impact prior to the entry restrictions. The first step is to
introduce a recycling system at gencration sources, which aims at diverting the current
predominantly informal recycling activities to the formal recycling activities. The
second slep is to establish a manual sorting plant to be placed near a disposal site; this
will create job opportunitics for scavengers who will be employed as sorting workers,

a.2l Loss of Employment for Staff Currenfly Employed at the Cleansing
Department initiated by the Expansion of the Private Sector’s Involvement

The expansion of private sector’s participation into the SWM works would reduce the
role of the public sector and its work load. It would result in unemployment for some
of the current Cleansing Department employees if the private sector’s participation is
expanded without a proper program. .

The master plan proposes the MCC to retain the capacities to conduct some SWM
operations directly. For collection and hautage, the master plan proposes the MCC to
retain the capacity to do at least 25% of the entire collection and hautage works. The
proposed required collection and hautage capacity for the MCC until 2010 is around
250 ton/day, almost same as the present capacity of the Cleansing Department.
Therefore, the expansion of the private sector’s participation will not result in layofts
for the present employees.

For street sweeping, the private sector has already become involved in street sweeping
work since March 1998. As of August 1998, there were about 100 workers, employed
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by the Cleansing Department, and about 300 workers, employed by micro-enterprises
thal arc contractors to the Cleansing Department. The master plan proposes the MCC
to retain the capacily to undertake 20% of the entire street sweeping. The required
number of street sweepers employed by the MCC will then be 95 persons in 1999,
Therefore, the impact will be negligible.

a.3 Rise in the Waste Collection Fee Rates

‘The master plan proposes to raise the present waste collection fee rate because the
increase of the revenue for SWM works is the top priority issuc in the master plan.
Allhough this would increasc the financial burden on citizens, the master plan, to
minimize negative impacts, has taken the following considerations into account.

a) To introduce the cross-subsidy mechanism {i.c., the affluent pay for the less
welt oft).

b) To keep the proposed rate below the amownt that people are willing to pay
(WTP).

¢} To keep the proposed rate below 1.0% of the resident’s income,

Table 13-1 compares these amounts.

Table 13-1: Proposed Waste Collection Fee Rate for Residential Waste

unit: Lps/month/househald
Income Level Group Proposed Rale | Willingness to Pay 1.0% of Income
High Income Residents 70 40 69
Middle Income Residents 33 30 32
Low Income Residents 18 20 20

The master ptan proposes the rate for high income l'CSlaniS to be higher than the

amount they are willing to pay because it was deeémed that they can afford to pay
more as the WTP is far below 1% of the average income.

a.4 Uneven Wealth Distribution caused by the Expansion of the Private Sector's
Invulwment

Without carcful consideration, further parttcnpanon of the private sector would affect
the distribution of wealth by creating a monopoly. For instance, because of previous
experiences in SWM works and exemplary perfom‘lancc records, one company could
be awarded more than one contracl by the MCC. Also, if the contract requirements
are stringent or demand thal the contractor has a large amount of resources to enter
the bid, it could become increasingly difficult for small and medium operators to enter
the competition fairly. The outcome of both these hypothetical cases is a monopoly
and a wealth distribution biased toward only a few companies that are rich and
successful,

Therelore, the master plan proposes to restrict the size of each collection and haulage

contract to 50 ton/day to give micro-cnterpriscs more opportunities to enter the
compelition.
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b, Predicted Positive Impacts
b.l Imprevements in Public ealth and Sanitary Conditions

The implementation of the project will bring various benefits. Poor collection or
disposal practices encourage the breeding of insects, rodents, and pathogens that can
cause and transmit discases, particularly several discases found in the tropicat cluster:
viral encephalitis; trypanosomiasis; and Bancroflian fitariasis. Since the master plan
intends to mitigate the effect of such discases by the elimination of waste heaps and

@ the introduction of sanitary landfiils with proper facilitics, considerable improvements
in public health and in disposal sites can be anticipated; conditions in nearby illegal
dumping sites are also assumed to improve considerably.

The number of people who will benefit from refuse collection services by the
implementation of the project is approximately 600,000,

b.2 Prevention of Flooding

Inadequate collection and transport of wastes may also clog open drains, creating
breeding grounds for malaria and dengue-transmitting mosquitoes, or causing floods
in rainy scasons, which may increase the chance of human contact with pathogen-
infected feces contained in the waste. The master plan will significantly mitigate the
dangers these situations may bring about through the promotion of regular road
sweeping services,

h.3 Promotion of Investment and Tourism

In addition (o the above-mentioned health eflects, proper collection, transport and
disposal of wastes shall provide the Central District with a favorable cnvironment for
the promotion of foreign investment and tourism. Since the Central District is the
capital of Honduras, the improvement of its environment will enhance its image and
eventuatly contribute to attracting more investors and tourists to the area.

b.4 Iuncrease in Land Value

Well-managed waste disposal services also improve the living environment which
result in increased land values. A study on the relationship between the living
cnvironment and land value suggests that, other factors held constant, housing values
with distance from a landfill rise at an average rate of 6.2 % a mile within a two-mile
radius of the landfill, presumably because the environmental and aesthetic problems
associated with living near a landfill diminish as distance from it increases'. Thus, the
master plan, with the proper sanitary landfitling measures, increases the land value
around the present illegal dumping sites and the disposal site.

' Beede, D.N. and Bloom, D.E. 1995, The Fconomics of Municipal Solid Waste, The World Bank
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13.3 Environmental Evaluation

Table 13-2 summarizes the impacts that are predicted 1o occur with the
implementation of the SWM master plan.

Table 13-2: Summary of the SWM Master Plan Environmental Evaluation

| Project Componcnts Positive Impacts Negative impacts
Increase in Waste | Waste s Improvement of sanitation and ¢ Air polfution
Collection Rate Collection ¢leantingss » Noisc pollution

=» Modtality and morbidity
=> Promotion of tourism |

= Promotion of business
Tmprovement in air quality
Iroprovement in water quality
Removal of oftensive odor
Improvement in aesthetic
conditions

Reduction of public nuisance
+ Less contributors to global

- & a4 &

L

warming
s Creation of job opportunitics :
Haulage » Creation of job opportunilics o Increase of traflic
=% Air pollution
=> Global warming
= 'Fraffic accidents
= Congestion of traflic
= Consumplion of fossil fuel
Improvement of | Landfilling + Improvement of sanitation ¢ Increase of equipment
the Disposal Site * Reduction of landfill gas = Air pollution
=> L.ess air pollution = Nois¢
=> L.ess contributors to global = Vibration
warming =» Consumption of fossil fuel

*» Reduction of leachale
= Less water potlution
« Improvemenl in acsthetic
conditions
o [ncrease of land price
Reduction of public nuisance
* Creation of job nppodunitics

a. Waste collection wark
a.l Positive Impacts
Improvement of Sanitation and Cleanliness

Waste collection services improve sanitation and cleanliness in the waste catchment
arca, because waste is closely related to public health. The public health problems
associated with solid waste fall into two categories: disease carried by vermin; and the
physical and chemical hazards resulting from certain components in solid waste.
Discharged solid waste provides food and habitat for rats, flics, and mosquitoes. Food
wastes attract these insccts and rodents, and the debris associated with the refuse
provides shelter as well as breeding environments. Therefore, the population of
vermin can be cxpected to increase if waste is not managed. Broken glass, rusty
metals, houschold pesticides, solvents, etc., are the source of chemical and physical
hazards associated with solid waste. Primary effects are therefore improvement of
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sanitation and cleanliness. An improvement in morbidity and mortality rates is a
secondary benefit,

Promotion of tourism and business

Improvement of sanitation and cleanliness would attract visitors to the arca such as
tourists and shoppers (consumers).

Improvemtent of air quality

Methane (CHyg) and carbon dioxide (COz) are generated mainly through the
decomposition of organic solid wastes. The gravily of this impact may not be
recognized because only a small volume of gas is dispersed in a wide arca. When
thesc gasses are emilted at the generation sources or at the landfill, however; the total
pollutant load of the cmission gas will be the same, i.e., they would still affect air
quality.

Improvement of water quality

Where waste collection services arc absent, wastes are oflen disposed of at small open
spaces or at rivers and drain ncar the generation points. Wastes disposed of at small
open spaces will produce leachate and pollute surface and ground water. Wastes
disposed of into rivers will pollute river water.

Removal of offensive odor

Removing wastes from the waste catchment area will remove the causes of offensive
odor.

Improvement of view

Wastes scattered will be removed from the waste catchment area, so the scenery will
improve.

Less contributors to global warming

Waste that emit methane and carbon dioxide (major green house gases) through
biodegradation will be removed [rom the waste catchment area.

Creation of job opportunities

Expansion of the waste collection service area creates job opportunities for collection
workers, drivers, mechanics, etc.

a2 Negative Impacts
Air pollution

Air quality would be affected by cmissions from vehicles, such as carbon dioxide,

carbon monoxide (CO), oxides of nitrogen (NOx), and total suspended particulates
(TSP).

Noise pollution
kHeavy equipment and waste collection vehicles would generate noise.

b. Transport of waste from the catchment area to the landfill
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b.1 Positive Impacts

Creation of job oppertunities

Waste transport work creates job opportunitics for drivers, mechanics, ete.
b.2 Negative linpacls

The aggregate impact of vchicle movements associated with transport includes air

pollution, global warming, damaging of roads and underground utilitics, (traffic .
accidents, congeslion of traftic, and consumption of fossil fuel. They are all negative §
impacts.

Air pollution

Air quality would be affected by emissions from vehicles, such as carbon dioxide,
carbon monoxide (CO), oxides of nitrogen (NOx) and total suspended particulates
(TSP).

Global warming
Carbon dioxide emitted by vehicles would contribute to global warming.
Traffic accident

Operation of vehicles may cause traffic accidents and may cause casualties, traffic
congestion, etc., as a secondary impact.

Traffic congestion

Operation of vehicles would increase traffic volume and it would causc traflic %
congestion, It would cause the loss of travel time for other road users and possibly
aftect the flow of goods that are transported by road.

Consumption of fossil fuel

Transport vehicles will consume fuel which is a nonrenewable resource.
¢.  Sanitary landfill

¢.! Positive Impacts

Improvement of sanitation

Since this landfill site is equiped with best environmental protection tecHn‘ologics,
such as fandfill gas control, it will provide workers with better working conditions. It
would decrease both health and occupational hazards for landfilt workers,

Reduction of lendfill gas release _ %

Landfill gas contro! systems reduce emission of landfill gases that would cause an
impact on air quality and would contribute to global warming. Landfill gas contro!
systems will create the following secondary effects.

e [.ess air pollution
e Diminish the progression of glebal warming

Reduction of leachate
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I.eachate control systems control leachate, that would pollute surface and ground
water in the surroundings, generated from landfills. Thus, it will reduce water
pollution.

Improvement in aesthetic conditions

By providing litter prevention nets, planting trees, and providing turl on the slope to
prevent waste from scattering, the aesthetic conditions will improve.

Creation of job epportunities

A sanitary landfill creates job opportunitics for construction workers, equipment
operators, ctc.

¢.2 Negative Impacts
Increase of equipment use

The increased use of equipment would cause air pollution, noise, vibration, and
consumption of fossil fuel.

d. Conclusion

The improvement of collection rate will generate various significant positive impacts
on the waste catchment area. These impacts will outnumber the negative impacts that
will result from an increase in the use of waste collection vehicles.

As for the improvemient of the final disposal, it will significantly mitigate the existing
negative impacts. This benefit will outnumber the negative impacts that will result
from an increase in the use of heavy landfill equipment.

13-9



	Part 3 Feasibility Study for the Priority Projects 
	12 Improvement of the Institutional System 
	12.2 Administration and Organization 
	12.3 Management System 
	12.4 Financial System 
	12.5 Expected Revenue According to the New Rates 
	12.6 Transitional Institutional System 

	13 Project Evaluation 
	13.1 Technical Evaluation 
	13.2 Social Evaluation 
	13.3 Environmental Evaluation 





