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PREFACE

In response to a request from the Government of the Republic of Honduras, the
Government of Japan decided 10 conduct The Study on Solid Waste Management of the
Utban Area of Tegucigalpa’s Central District in the Republic of Honduras and entrusted

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

JICA sent to Honduras a study team headed by Mr. Takeshi Tomiyasu, KOKUSAL}
KOGYOQ CO. LTD., four times between December 1997 to March 1999, In addition,
JICA set up an advisory committee headed by Dr. Hidetoshi Kitawaki, a professor of Toyo

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

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

conducted furthes studies and prepared this final report.

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

enhancement of fiiendly rclationship between our two countries.

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

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

Maich, 1999

&4:&5 Z(/VZ":’/
Kimio Fujita
President
Japan Internatinal Cooperation Agency
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March, 1999
Mr. Kimio Fujita
President
Japan International Cooperation Agency

Letter of Transmittal
Bear Mr. Fujita,

We are pleased to submit to you the report on The Study on Solid Waste Management of the
Urban Arca of Tegucigalpa’s Central District in the Republic of Honduras.

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

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

The study on the present waste management situation assesses the present waste management
situation of the urban area of Tegucigalpa’s Ceutral District after canrying out eleven basic
surveys.

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

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

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

We wish to take this opportunily to express our sincere gratitude to your Agency, the Ministry
of Foreign Affairs and the Ministry of Health and Welfare. We also wish to extend our sincere
gratilude to the Government of the Republic of Honduras, the Municipality of the Central District,
the Embassy of Japan and the JHCA office in the Republic of Honduras.

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

Respectfully,

Mwm

Takeshi Tomiyasn

Team Leader

The Study on Salid Waste Management of the
Urban Area of Tegucigalpa’s Central District in
the Republic of Honduras
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2.4
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Outline of the Solid Waste Management Plan

Policy for the Solid Waste Management Plan

Most current problems related 1o solid waste in the Central District are attributed to
the weak institutional system, especially to the ineflicient financial system, and
some problems in the technical system. At present, new projects can not be
expected to become successful unless an appropriate institutional system s
established before their implementation. Yherefore, first priority was given to the
improvement of the instifutional system.

linprovement of the Institutional System
The institutional system was formulated based on the tollowing concepts.

a) A sound financial system will be established without taking any financial
assistance from donor agencies into account.

b) First priority will be given to the establishiment of a sound revenue system.

¢) Since it wilt be difficult for the Municipality of the Centrat District (AMBDC) to
bear the required investment for the solid waste management (SWM) works, the
involvement of the private seclor will be extended to reduce the required
amount for investment.

d) Prior to extending the private sector’s involvement in SWM, the management
system will be improved to minimize contracting ouf rates and to ensure the
quality of the services.

Organizational System

a) In 1999, the Solid Wastec Management Exccuting Unit (SWEU), which will be
a temporary organization to be directly under the Mayor’s office, wilt be
established.

b) By 2001, the Municipal Cleansing Corporation {MCC) which is a Solid Wastc
Management Autonomous Entity will be established. The AMBDC will hold at
least 51% of the whole capital of the MCC.

Waste Fee Collection System

1In 2001, the joint billing of waste collection fees and electricity charges will begin.

Outline-1
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2.3 Waste Collection Fee System
In 2001, the new waste collection fee system, as shown below, will begin.
Wasle Fee ]
Type of waste 2001 - | 2003- | 2008 -
2002 2007 2010
Residential waste!: | High income group 63 70 80
(Lpsthouse/month) | Middle income group 22 33 36
Low income group 11 18 20
Non- Residenlial Business Annual business incomeg
wasle wasle more lhan L 4,000,000 500
(Lps/ 1.3.000,001-4,000,000 450
establishment | 1.2,000,001-3,000,000 400
imonth) £.4,000,001-2,000,000 250
L.500,001-1,000,000 200
£.300,001-500,000 150
L..100,001-300,000 100
L.50,001-100,000 15
up to L.50,000* 50
Large amount discharget {L psfan) 480 530
Direct haulage discharger {Lpsfion) 50 55

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

2.4 Management System

a) The MCC’s accounting, financing, planning, monitoring and supervision

capabilitics will be improved.

b) The involvement of the private sector in SWM will be gradually extended.

¢) The operation of collection and haulage scrvices will be gradually shifted from
the public sector fo the private sector. In that process the MCC will direetly
operate at least 25% of the collection and haulage works.

d) The MCC will hold an open bid so that proceedings are transparent to the

general public.

¢) The MCC limits the amount o be collected in one contract area to less than 50

ton/day.

f) The contract rate of collection and haulage work will be kept at less than Lps.

300 per ton.

' Yhe follow ing considerations were laken into account to determine the residential waske collection fee. 1) To
introduce the cross-subsidy mechanism (i, the afMuent pay for the fess well o). 2) To keep the proposed rate
telow the amount that people are willing to pay (Wi}, 3) To keep the proposed rate below 1.0% of the resident’s

income. Refer to page 46,

Qutling-2
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3. Technical System
3.1 Discharge and Storage

a) ‘The MCC will not bear any costs related to storage system except for the cost of
the communal containers.

b} The MCC wilt promote the use of plastic bags or plastic conainers for storage
of waste.

¢) The scparate discharge system will begin in arcas where they are feasible from
2008.

3.2 Collection and Haulage

a) 'The exccuting body from 1999 10 2000 will be the AMDC’s SWEU. After 2001
the exceuting agency witl be the MCC.

b} The private sector’s involveient will be gradually extended, but the MCC will
directly operate at least 25% of the entire cotlection and haulage works.

¢) Collection frequency

City center and high income residential areas: three times a week
Other areas: twice a week

d) Type of collection equipment

The standard type of collection equipment and collection miethod proposed are
as follows.

Arca Collection Equipment Collection Method
Standard residential areas 15m° Com pactor louck Curb collection
Commercial areas 15m’ Compactor truck Curb collection
Busy commercial arcas 8m’ Compactor truck Curb coliection
Marginal areas 5.5 m’ and 10 m? container truck  Point collection
Streel waste 5.5 n1’ and 10 m® container truck Paoint colleciion

3.3 Processing, Treatment and Recycling
1) Basic Policy

a) Neither major processing nor treatinent plants for municipal solid wasle, to
be operated by the MCC, will be introduced provided that acquisition of a
landfill site and ils operation do not impose too much effort on the proposed
waslc management authority.

b) The AMDC’s SWEU will promotc recycling aclivities by encouraging the
participation of the private sector and avoid direct involvement in the
exccution of recycling activities.

¢} A separate discharge system will be firstly introduced in the high income
residential arcas, where more recyclable materials are included in the
generaled wastes, and gradually expanded to the middle and low income
resideatial areas.

Outline-3
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2) Implementation Plan

a) In 2004, the first recycling program (collection of recyclable waste at markets
and public square) will e implemented.

b) In 2008, the second recyeling program (collection of recyclable waste at
schools) will be implemented.

¢) In 2007, a recyeling company will be jointly established by the AMDC and
the private sector. This company will have a manual sorting plant near the
new disposal site and start its operation by employing scaveagers in 2008.

d) In 2008, the MCC will prohibit entry to the disposal site.
¢) In 2008, the MCC will start separate collection officially.
3.4 Streot Sweeping System

a) The manuaf sweeping method will be maintained until 2010 cxcept in some
trunk roads.

b) The following improvement measures will be executed.

Economic utilization of micro-enterprises

Appropriate distribution of immovable litter boxes along streets

Appropriate allocation of collection stations for street sweeping waste
Introduction of a new type of cart for carrying street sweeping waste collected
To acquire small site oflices in proper lacations for street sweeping works

3.5 Final Disposal
1) Existing Final Disposal Site

a) In 1999, the facilities in the exisling disposal site will be improved and a
weighbridge witl be instatled.

b) The cooperation of scavengers will be encouraged.
2) New Final Disposal Site

a) In 2001, the committee for the selection of a new disposal site will be
established.

b) [n 2002, the new sitc wi\ll be decided.

c) Between 2003 and 2005, the preliminary design, EIA, acceptance from
ncighborhood, detailed design, tender documents will be conducted.

d) In 2006, the new disposal site will be constructed.
¢) In 2007, the operation of the new disposal site will start.
3.6 Maintenance and Operation

The private sector’s involvement in SWM will be extended in order to reduce the
burden and work load of the authority responsible for SWM.

Outline-4
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3.7 Hygiene Education

a) Hygiene education will be reinforced and continued through the Alcaldia
Mobile Campaign.

b) Classes on waste education will be conducted using the textbook “Basura”, the
video on selid waste, ete.

4. Project Costs
4.1 Costs for the Master Ptan Projects

The cost for the master plan projects covers the whole SWM costs required from
1999 to 2010.

uait: million Lps

1999] 2000| 2001) 2002] 2003) 2004} 2005| 2006] 2007 2003) 2009] 2010

Collection &  |Invesiment 00} 3523} 00| OO0} 00| 00] 00 00] 353] 00] 00 00
Hawlage O&M 102 11.6] 1121 11.2] 11.2] 126] 11.2] 112] 11.2]| 145] 11.2] 145
Conlract-out | 11.0] #1.0] 21.9] 21.9] 32.9) 329| 438} 438| 548 54,8§ 65.7] 65.7

Street tavestmenl GO0l 03 o0 00] 090 00] 090] 0O0] 07} 03] 001 00
Sweeping O&M 28] 28] 33] 35 35 35 37 39 41 42 44| 46
Conlract-out| 67] 67 674 7.1] 7.4 71| 75| 78] 82 86, 90 93

Recycling Investment 00] 0€] 00] ©0] 13] 00 00] 00] 24 05 004 00
Q&M 00] 0¢] 00/ 00/ 00] 05 o5 05| 05 104 10| 10

qunal Disposal [fnvestment 63| 122y 00] 30 05 O06] 30 128 21 301 30| 0686
Q&M 41] 54] 56] 53] 67 79 71 56] 77| 81 88 92

Indirect Cost [O&M 26] 306] 36] 36] 38| 44] 40| 38| 42 50/ 48] 53
Tolal Invesiment 63| 48.1 00 30 1.8] 00] 30| 128| 404 38} 30 08
O&aM 19.7] 22.8] 237| 236} 252| 289 265] 249| 27.7| 328] 300] 345

Contract-out | 17.7] 17.7] 28.6] 29.0f 40.0] 40.0] 51.3] 51.7] 63.0| 633] 743 750

Tolal 43.7] 8861 523] 556] 67.0] €3.9] 80.7] 89.4}131.1]100.0] 107.6] 110.2

4.2 Costs for Priority Projects

The cost for the priority projects covers the investment from 1999 to 2002 and the

O & M costs from 1999 (0 2010,

unil: thousand Lps

1899 2000 2001 2002 2003 2004-2010

Coltection & |investment 1] 10,503 11,216 13,547 - 35,266
Haulage oaM 10,163 11,567 17,522 15,338 14,832 104,524
Contracl-out 10,950 10,950 21,900 21,900 21,900 153,300

Streat Investment 0 656 (¥} 0 - 656
Sweeping D&M 2,840 2,840 3316 3.500 3,500 24,503
Contract-out 6.730]  6730]  6730]  7i0a|  7104] 49727

Finat Investment 6,332 12,164 0 2,961 - 17.005
Disposal O&M 3,997 5,334 5.491% 5214 6,542 46,470
Indirect Cost finvestmen! 2,550 2,961 4,739 4,329 4,495 31,589
Tolal Investment 6,332 23,323 11,216 16,509 - 52,927
O&M 19,550 22,702 31,069 28,384 29,470 207,088

Conlraci-out 17.630 17,680 28,630 29,004 29,004 203,027

Total 43,562 63,705 70,815 73,894 58,474 463,044

Quiline-5
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5.

Project Evaluation

The implementation of the master plan is not highly likely going to incur any
technical, social or environmental problems.

through its implementation, il is estimated that approximately 600,000 people wili
benefit from the waste collection.

The financial cvaluation shows that the implementation of the master plan will
incur a 17.2% FIRR, which excceds the cut-off rate of IDB (12%). The
implementation of the priority projects is also considered to incur 23.0%, which is
also over 12%.

The master plan will incur an EIRR of 16.1% and generate various unquantifiable
benefits. '

Recommendations

‘The master plan is assessed to be feasible from the technical, social, environmental,
financial, and economic viewpoints. Therefore, the AMDC should implement this
master plan based on the strategics proposed in this study.

tn the implementation of the master plan, the improvement of the institutional
systein has to be conducted first, because it is too difticult to make any new
projects successful without an appropriate institutional system.

Qutline-6
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List of Volumes

Volume | Summary
E Volume I(S) Summary (Spanish Version)
Volume Main Report
Volume #(S) Main Report (Spanish Version)
Volume il Revised Main Report
Volume HI(S) Revised Main Report (Spanish Version)
Volume 1V Annex
Volume V Data Book
;; Note:

‘The revised main reports (English and Spanish} are being made taking into account the
clfect of Hurricane Mitch on solid waste management works.

Since the other reports were made before Hurricane Mitch hit Honduras, its effect on
sohid waste management works was nol taken inlo account.

Although the revised main reports (English and Spanish) best illustrate the current
conditions, the other reports should also be referred Lo for detatl.

This is the Summary.

Ly

In this repott, the project cost is estimated using the July 1998 prices and at an
exchange rate of TUSS = 143.85 Japancse Yen = 13.4892 Lempiras.
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Plate I: Field Investigations (1) Waste Ammmr nmi Composition Srm‘ev

Waste Amouat Swivey
L -

Collect:on of house old waste sampies

Was(ce Composition Surve

@

Two segments of diagonlfy oppt;snte waste were
segments of approximately the same size removed and the remaining waste was mixed again
until the volume was reduced to the desired volume.

After proper 1ixing, the waste was divided into four



Plate 2: Field Investigations (2) Waste Amount and Coniposition Survey

<X L 4 ..
Waste samples were put into a calibrated plastic
bucket to record volume and weight

- - . 2 .-‘ St
Samples were divided into 10 components

grass & wood, plastics, rubber, leather & metal,
botlles & glass, stones, food wastes, and others.

Analysis of the three componcents of mixed

The samples were dried, incinerated and subjected to

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



Plate 3 : Field Investigations (3) Disposal Amount Survey, Public Opinion Survey,
Workshop (PCM), Present Final Disposal Site Conditions

[ ——— == )

Disposal Amount Survey Public Opinion Survey ‘

£

iy b

EY o

Sty <% - S o : ST R RS\ -« ¥
Determining the waste load and loading capacity of Interview of 300 households from the high, middle,
municipal and private collection vehicles and low-income areas on waste discharge and
collection services

Present Final Disposal Site Conditions

PCM ’rsho )

_ ; : . . ] 5 [ i ‘r‘ R S ER e
A workshop was held to discuss the different ways Scavengers' burning of copper wire in their aim to
the final disposal site conld be improved, inviting a recover copper occasionally sets fire to the wastes.

total of 15 people representing the residents, the
AMDC, scavengers and the HCA study team.

About 100 scaven éers are always on the fookout for
recoverable materials.




Plate 4 Waste Colfecrmn Service

Waste collection vehicle: 12m’ duinp truck

T A e L
A 1500 roll-on roll-ofF truck
(private company vehicle)

A l5m compactor truck loadmg waste from ad 6m
container {private company vehicle)



Plate 5: Pilot Project (1) Campaign for Raising Awareutess on Solid Wasie Isstes
Pilof Project (2) Experimiental Implementation of the Best Cellection systein for
Marginal Areas

(1) Campaign for Raising Awareness on
Solid Waste Issues

o

I.ogo;pe confest a al goods 3
The 19, 2°, 3" prize winners of the logotype contes,  Banners (30), posters (3,000), stickers {large: 5,000,
held by a local newspaper, and the campaign mascol  small: 10,000) were made for the campaign.

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

5.3 T

Cay oty
legal dumpsi
(Beforc the clcan-up eperalion)

Educational programs on solid waste issues:

The educational texis and pancls produced by the
counterpart and the study tean were used to conduct
an educational program.

. e b .' _""'
+ - o Bt

The suilébiliiy of the confainer

- T L e . colleciion system in
The illegal dumpsite at San MartinfAyestas (After marginal areas where collection is unsatisfactory
the clean-up operation). The breeding of flies and was studied. The clean-up operation of the illegal
generation of foul smell were controlled. dumpsite was carried out to encourage the

residents to dump waste into the containers and to
be proud of their area.



Plate 6: Pilot Project (3} Experimental Improvement of the inal Disposal Site

(3) Experimental Improvement of the Final
Disposal Site

1) Facility Improvemcent

a)lmprovement of security facilities (gates, feuccsi)
R v

¥ . T P S '
Tl FTA w =N PR T RS
Entrance to the final disposal

site (Before

b) Installation of the stationary net fence

R

nadisp site ;‘lpe {Before) “

¢) Manufacture and use of a movable net fence fo
Ere\‘cnt waste from scatlering

i.ij'é ¥

o

SRS DAY S A
scattering at the landfill section,

To speedily remove, dissolve, and stabilize gases
net fences that can be moved from onc landfill  generated by the covered wastes, and to prevent
scction to another, depending on which section is  explosions at (he site, gas removal facilities were
being used, were made and instalied. installed.



Plate 7: Pitot Projects (3) Experimental Improvement of the Final Disposal Site
Pilot Project (4) Improvenient of the Managerial Capability of the Cleansing Departntent

=t

2) Demonstration of landfill techniques & hands-on-training on sanitavy landhll techniques
Guidance on sanitary fandfill techniques was extended using municipat owned machinery.

54 trucks of w
experiment yard.

3) Sanitary Improvcement through Scavenger
Participation

al disposal site operation
regulations with scavenger participation

e TR
75, ):ﬂg ez S el

Comleted“ﬁrst sanitary_ landfill layer

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

Mcthods to eflcctively use various data were infroduced

and the stafl were made to recognize the importance of

proper management micthods, to upgrade their managerial

capabilities.
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AMDC’s Solid Wuste
Executing Unit
(SIWEU)

Municipal Cleansing
Corporation

Municipal
‘orporation

Non-Residential
Waste

Residential Waste

Glossary

A provisional waste management authority undes the current
AMDC administrative structure.

An aulonomous waste management agency that will be
cstablished by 2001.

The legislative council of the AMDC.

Municipal solid wastes that are gencrated from sources other
than residences. For the purpose of this study, non-residential
waste is divided into business waste, waste from large
dischargers, and waste hauled directly (direct haulage) to the
final disposal site.

Municipal solid wastes that are gencrated from only
residential sources. For the purpose of this study, residential
waste is divided into wastes from high income residences,
middle income residences, and low income residences.

KOKUSAIKOGYO GO, LTD
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1.

1.1

Outline of the Study

Background

As of 1998, the population in the vrban area of the Central District in the Republic of
Honduras is approximately 850 thousand; however, with the reimarkable population
increase, coupled with urban migration, the population is estimated to reach 1.35
million in 2010.

At present, approximately 64% of the urban population is provided with regutar waste
collection services. Because, the services oftered by the municipality of the Central
District (AMDC) cannot cope with the rapid tncrease in illegal seltlements, the resuits
are illegal waste dumping or open burning of waste by residents of these areas. It is
also difficult to collect the waste from these districts as most are located on steep
tecrain.

No eavironmental protection measures excepl waste covering is carried out in the
present final disposal site. Although there are soil and heavy cquipment for coverage,
soil coverage is not being carried out on time duc to fuel shortages. Therefore,
problems such as offensive odors, waste scaltering, unsighily view, and the increase
in scavengers are intensitying and, furthermore, the number of critics to the disposal
site is on the rise.

These problems can be attributed to the following: 1) an insuflicient waste fee
collection system and financial system for solid wasle management (SWM); 2) the
administraive  agency’s defective organizational structure and  implementation
systemy; and 3) lack of administrators and engineers for the formufation and
implementation of an appropriate S\WM plan.

Currently, the Central District’s critical solid waste management system is providing
its services mostly with the waste collection vehicles, equipment for final disposal
sites, and sparc paits that were provided under the Japanese Grant Aid Program in
1993. Although four years has passed and these equipment will soon nced to be
renewed, there is no replacement plan because the financial situation of AMDC is
extremely critical. [t can be expected that the solid waste management works wall
collapse with the expiration of the equipment’s lifespan.

Under these circumstances, the Government of Honduras officially requested the
Government of Japan, to carry out a sludy on the solid waste management (SWM) of
the urban arca of Tegucigalpa’s Central District in order to improve environmental
and sanitary conditions. In sesponse to the request, the lapan International
Cooperation Agency (JICA), the official agency responsible for the implementation of
the technical coopcration programms of the Government of Japan, commissioned
Kokusai Kogyo Co. L.td., as a consulling company for this study.
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1.2

1.2.1

1.2.2

1.2.3

1.2.4

1.3

Scope of the Study

Objectives of the Study
The Study aims to:

¢ Formulate a Master Plan on SWM by focusing on the main issues identitied in
the Peeparatory Study.

¢ Carry out the Ieasibilily Study of the priority projects.

* ‘Transfer of technology to counterpart personnel regarding the study of SWM
and SWM planning methods.

Study Area

This Study covers the urban area of the Central District, as of 1998, and the forccast
urban areas in 2010, as shown in Figure 1.

Wastes Targeted

This Stady targets residential waste, market waste, commercial waste, street waste,
and tnstitutional waste. The study proposes gencral recommendations on how to
properly handle such medical waste and industeial waste based on exisling
information.

Target Year
The Master Plan covers the period between 1999 and 2010.

Work Processes of the Study

The Study began in January 1998, bascd on the Scope of Work (S/W), signed
between the Honduras Government and JICA in August 1997, and ended in
November 1998.

The study period consisted of the following two phases.

Phase [ (Jan. - Mar. 1998):  Formulation of the Solid Waste Management Master
Plan

Phase Il (May - Nov. 1998): Feasibility Study for the Priority Projecis proposed in
the Master Plan
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Figure 1: Study Area

Policies of the Study

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

a. Formulation of a Practical Plan

A two phase plan (an immediate plan and a full-scale plan) was established. The
basic policy for the short term ptan was to enhance the plan’s workability with the
premise of obtaining the municipality and the Cleansing Depariment’s cooperation.
The long term plan proposed thorough solutions, including organizational and
instilutional reconsfruction, by establishing a sufticient preparation period in order to
solve further problems in the fulure.

b. Formulation of a Sustainablc Plan

The factor that significantly sets solid waste projects apard from other infrastructure
projects, such as construction of roads and dams, is the small capital and high
operation and maintenance costs it requires. In terms of investment, the operation and
mainlenance plan is far more important than the facility and equipment plan.
Therefore, the formulation of a sustainable operation and maintcnance plan was given
priority.
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1.5

1.5.1

1.6.2

¢.  Appropriate Technology

The operation and maintenance plan is an integral part of the SWM plan. #t is
neeessary that the cither AMDC or the Cleansing Department indepeadently cany out
O&M using whatever resources they possess {lechnology, finance, and human
resources). Thus, the basic policy for the technical plan would be the use of
techmotogy currently available in Honduras and the introduction of new technology
suited to local condilions.

¢,  Pavticipation

Changes in the SWM system directly aftect the residents, as waste is the tesult of
their daily activities. Separate collection, recycling, selt disposal, as well as the
construction and operatton of a final disposal site cannot be carried out without the
consent and cooperation of the residents.  Accordingly, resident paddicipation was
encouraged during the planning phase, and the opinions of the resideats are fully
reflected in the plan.

Persons Involved

Members of the Study Team

Naine Assignment
Takeshi TOMIYASU ‘Team leader & Solid Waste Management Planning
Akira DOI Collection and Transport Planning &

Wastc Amount and Waste Composition Surveys

Kozo BABA Management and Financiat Planning,
Jose ARELLANO V. Final Diisposal Site Planning
Masaharu KINA Environmental Consideration
Jorge Alberto RODRIGUEZ M. Social Consideration & Public Education Programs
Andrew DORMAN Facility Design & Cost Estimation
Victor Ojeda R. Institution and QOrganization Planning
Valerio GUTIERREZ Translator
Ayako IDO Administrative Coordinalor

Members of the Honduran Counterpart

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

Nane Assignment
Pastor Mendez Chief eoordinator
José Adolfo Aguilar Administration stafl of solid wasle with basic computer
knowledge
Marcos Matamoros histitulional and organizational system
Angela Victoria Sanchez Financial accounting
Marlon Aguilera Final disposal

Pastor Mendez/ Humberlo Medina Coliection and hautage
Karfa Lezama/ Graciela Castetlanos  Environmental education and social promotion

Jenny Sager Administralive Coordinator

Myma B. Oyucla Sceretary
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2.

2.1

2.2

2.2.1

Present Features of the Municipal Solid Waste
Management (SWiM)

Profile of the Study Area

Onc of the characteristic features of the Study Arca is its topogeaphy. It is
mountainous and lies at an elevation between 900 mas! and 1,535 mask. However,
most of the urban area is located between 1,000 and 1,300 mash.

According to a survey conducted by METROPLAN on 457 barrios and housing
developments in the Centeal District, 27% of the arca has a natural slope gradicnt
between 15% and 60%; this poses a strain on waste collection activitics because
collection vehicles are not designed 1o ascend gradients exceeding 20%.

Findings through the Field Surveys

Field Surveys

Many useful findings were obtained through various field surveys, conducted to
understand the present conditions, during the study. Detailed information on these
field surveys are compiled in the Annex as shown below.

Title Annex

Waste Generalion Amount Survey

Survey on Waste Composition and Properlics of Waste
Disposal Amownt Sutvey

Survcy on Recycling System

Survey on Scavengers

Survey on Private Collectors

Time and Motion Survey

Public Opinion Surveys

Large Dischargess’ Opinion Surveys

Compost Demand Survey

Project Cycle Management Workshop on Final Disposal

e — —
PCDSCRNO L& WN
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2.2.2 Waste Amount Survey

The generation amount from all sources is tabulated in Table 1. A population of
848 859 translates into a residential WAGR ot 375 g/person/day and a MSW WAGR
of 564 grams per Centeal District cilizen per day.

Table 1: Generation Amount of MSW

Wasle Category Unit WAGR Number Wasle genesation =
amount B2
tons/day
Residential Waste
High income glcapitafday 541 169,772 929
Middle income 3 g/capitafday 343 254658 87.4
lLowincome glcapita/day 328 424,430 139.1
Tetal Residential 3184
Non-Residential Waste
Commercial gfestablishment/day 3,270 17,504 57.2
Restaurant _glrestaurant/day 24,200 1,810 . 451
Inshitutional glemployeeiday 100 131,603 13.1]
Markel g/stali/day 3,670 5,600 18.4
Slreel Sweeping kg/kmiday 163.9 180 29.5
Total Non-Residential 162.3
Total Waste Generated Per Day 480.6

2.2.3 Waste Composition Survey

Table 2: Composition and Physical Properties (Wel base)

Componeals Residential Waste Market
High Middie Low Weighted Wasle
income | income | income Average

Combuslibles Food wasles 51.2% 54.4% 37.9% 47.2% 82.8%
Paper and CB 12.9% 12.7% 10.1% 11.5% 6.7%
Textiles 2.0% 1.9% 3.8% 2.8% 0.0%
Plastic 6.2% 83% 6.7% 71% 2.7%
Grass & Wood 16.5% 100% 106% 11.6% 2.8%
Leather & Rubber 0.4% 0.0% 42% 2.2% 0.1%
Sub-lotal 89.2% 87.2% 73.3% 82.4% | 95.3%

Incombustibles | Metal 2.8% 1.1% 1.9% 1.9% 0.2%
Glass 4.5% 2.3% 38% 3.5% 0.1%
Ceramic & stone 3.5% 9.3% 21.0% 12.1% 4.4%
Qthers 0.0% 0.2% 0.0% 0.1% 0.0%
Sub-lotal 10.8% 12.8% 26.7% 17.6% 4.7%

Uncempacled Specific Weight 021kgid | 020kgh | 0.19kgi 0.20 kg 0.3 kgA |

Moisture Content 52.8% 42 8% 38.8% 46.5% 68.5%

Lower Calorific Value

Karisalo's Formuta (calories/gramy) 1,568 1,987 1,568 1,683 908
Oulongs Formula  (calories/aram) 1,622 1,956 1,658 1615 747 g
N.B.:CB = Cardboard h 4
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2.2.4 Waste Final Disposal Amount

The disposal amount, calculated based on the study’s findings, is significantly lower

than the amount estimated by the Cleansing Departinent. The difference is attributed

lo the average truck weights used by the Cleansing Departmient to estimate waste

amount are too high. The following table shows the average weights by type of

vehicle as determined by the survey in the study and those used in Febroary 1998 by
. the Cleansing Department,
;‘*“-
- Tabte 3: Weights by Type of Vehicles

unil: fonfvehicle
Type of Vehicle tonsfload used by the | tonsfioad measured Difference
Cleansing Section by this study

Fial compactor (13m°) 626 57 058

Fial dump truck (8m”) 626 29 -3.36

Hine compaclor (15m7) 526 6.4 +0.14

Nissan dump truck (iZm") 626 - 38 -1.36

Hino dump truck (Bm’) 626 53 -0.96

M. Benz dump truck (8m°) 6.26 32 -3.06

Hino arm-roll truck (12m 6.26 28 -3.46

Hino hoist truck (5.5m") 6.26 13 -4.96

Privale vehicles - small 35 03 3.2

Private vehicles - medium 3.5 0.7 28

Private vehicles - large 35 i.5 -2.0

2.2.5 Waste Streamin 1998
Municipal Solid Wasle
Generalion
4807 vd

ltssw l?a.l w/d lzasw 166 /d I 28901/ ATve
On-site Direct Street Hegal . 304
. ! N Discharge p———
Dispesal Haulage J Sweeping Dumping ' 9 q
————1 2850 v/d
140 wI l 261/d
Opeialive :l 2514
Uncolfected Colieclion Collection
B5vd
3481/
234 t/d b 4
. L1214 |
% Industrial Sofid Waste and 100 v/d :I Disposal Recycling
Medical Solid Wasle ] EPTYPP
34334

Figure 2:1998 Central District Waste Stream
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2.3

2.3.1

Assessment of the Current Municipal SWM

Technical System

At present, the most prevalent SWM techinical system in the Study Arca s
rudimentary, composed only of collection and haulage of waste, mainly using
compactors and dump trucks, and final disposal; it is exclusive of major processing,
intermediate treatment or recycling systeins. This system is basically appropriate for
the Study Arca as long as the acquisition of land for the disposal site is financially
and/or socially unprablematic. However, considering the worldwide frend that
incorporates conservation issues into solid waste management, a recycling system
should be introduced gradually so long as it docs not atlect the tinancial sustainability
of the cleansing work.

Considering that the present waste collection coverage rate in the city has reached
64% and the standard of cleanliness is geacrally maintained, the present waste
collection service level is assessed to be fair except in areas that do not r¢ceive a
regular waste collection service. Ollen, these are low income residential arcas, where
lack of a frequent scrvice has left unhygienic conditions that have often been blamed
for outbreaks of dengue fever. The expansion of a repular waste collection service,
therefore, should be a continuous endeavor.

As for the collection and haulage system, the preseat compactor collection system
functions adequately, however the present collection and haulage plan can be seen as
inappropriale because the allocation of the present collection areas has no rational
cxplanation. The clliciency of the dump truck collection system was found to be
average; the reason is not only attributable to the type of vehicle used but also inferior
road conditions, tow accessibility, lack of people’s cooperation in discharging
manner, cle. In order to improve the general collection work efliciency, various
measures, for exammple promoting a mare conscicntious discharge manner, phasing-
oul the dump truck collection system and replacing it with a more appropriate system,
¢tc. should be examined.

‘The present recycling activities rely mainly on scavengers operating at the disposal
site and collection workers’ sorting work. Although both activitics contribute to
recycling, they are informal and also impose negative impacts to the present solid
waste management system. It is, therefore, necessary for the governmental
organizations to gradually participate in recycling and strengthen the control of
informal recycling activities,

As for the final disposal system, no appropriate cnvironmental protection measures
arc taken except soil coverage. Also, bulldozers operating at the landfill are not
provided with sufticient amounts of diescl fuel and entry of scavengers te the site is
unrestricted. Therefore, the condition of the disposal site is unacceptable. On
examinalion of the environmental impact the disposal site poses on its environs, it is
obsesved that the flow of leachate from the disposal site is very minimal and the
generated leachate percolates into the ground before reaching the Choluteca River. It
can be predicted that the impact by leachate would be marginal because the water
quality of Choluteca River is far greater and worse than the leachate from the site.
This is due to the discharge of raw sewage from Tegucigatpa and Comayaguela into
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Chotuteca River upstream from the disposat site. In addition, the existing disposal site
is located far from the water basins for the Central District. Consequeatly, it is
concluded that the cxisling disposal site docs not pose a serious theeat to the
surgounding cnvironment. However, there are some considerable negative cffects
caused by nuisances, offensive odors, and unsightly vicw cte., because it faces the
main road: the number of critics to the final disposal site is on the rise.

The existing disposal site arca is 31.7 hectares, of which only 12 hectares are used for
landfilling. Even though the final waste disposal amount is predicted to inctease in
future, the site has the capacily to reccive wasle generated in the Study Arca until
2006. The cxisting disposal site has a favorable natural condition in tcrms of
cnvironmental proteclion and hautage of waste. The sanitary condition will be
enhanced by impraving some facilities, training staff in operation techniques and
raising awareness among the municipatities’ stafl” and citizens. Therefore, the best
option is considered 1o be the utilization of the existing disposal site, for as long as
possible, providing the landfilt operation level is improved. In addilion, planning and
conslruction of a new final disposat site should procced deliberately while the existing
disposal site has a reserve.

All street sweeping work is carried out manually, and it is effectively supported by
many trash boxes recently installed along the streets. In consideration of the general
cleanliness within the city that is maintained by an appropriate number of sireet
sweepers, it is judged that the present system is appropriate except the collection
system of street sweeping waste.

As for maintenance of cquipment, the present technical system is believed to be
suitable, considering the high operation rate of compactor trucks and the fact that
many ten year-old FIAT compactors still function. However, repair works oflen take
quitc a long time. This is mainly due to the inherent bureaucracy that has a disposition
to long processing procedutes before spare parts are purchased.

Institutional and Organizational System

a. Legal Framework

Legistation related to SWM is found in a variety of laws, regulations, and decrecs.
Conscquently, there is no specific legal framework to hiclp develop SWM, creating a
situation that undermines the authorilies’ position to manage the services effectively.

b. [Iastitutional Structure

Although the scrvice provided by the AMDC’s Cleansing Depariment is very
important, and it is responsible for hundreds of workers, vehicles, and important
funds, the hierarchic level of this section is comparatively low-ranking, affecling its
ability to plan, manage, and operate seivices apprapriately.

This situation leads to slow decision making and prolonged administrative
transaclions, specially for acquisition of spare parts for vehicles and machinery, as a
result productivity is aftected.
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2.3.3

¢. Ourganization Structure ef the Cleansing Bepartment

An analysis of the results oblained during this study revealed that there is
considerable weakness in the operation and the administrative structure of his
section.

¢ Goals and objeclives are poorly defined by this scction;, because of this,
oflicials become confused, thus crealing a situation where activities are
uncoordinated,

+ There are neither service plans nor medium and long term development plans.
Authoritics have not cmphasized the importance of cleansing services,
personnel transfer takes place with each new administration, and, as a result,
there are very few plans and programs to cater for medium term and long term
service nceds. An obvious consequence is that the system is only able to
administer day to day issucs, and probleims are teft to workers who have been
with the institution over a longer period (driver and mechanics).

¢, Public Participation

It is noteworthy that recently there have been changes in the public’s image and
perception of SWM. The AMDC has been making elforts to improve the cleanliness
of the city. However, this initiative should be taken together with the institution’s
structural reform so that the development of this public service becomes an ongoing
venture; and with time, the public will be inclined to be supportive and loyal to the
institution’s cause.

Financial Systemn

Regarding the financial situation of SWM works in 1997, the revenue from the waste
collection fee, i.e. Lps. 20 million, scemed to be suflicient to cover the expenditure,
which was Lps. 18 million.

However, expenditure including depreciation for vehicles and equipment donated in
1993 was Lps. 25 million, that was 1.4 times the expenditure. Considering the fact
that more than 15 US$/ton is necessary to provide sufticient collection services and
more than 3 US$/ton is necessary to dispose these wasle in developing countries, at
least Lps. 36 million is needed to provide sufficient SWM in the Central District.

The actual collection rates of the waste collection fees in 1997 were 49% for
residential waste collection fee, which is collceted jointly with the properly tax, and
74% for the non-residential waste collection fee, which is collected jointly with the
business income tax. Even if the collection rate of waste collection fees reach 100%,
the total revenue will be Lps.32 million; it is insuflicicnt lo operate SW services and
to finance the replacement of equipment.

10
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Figure 3: Revenue and Expenditure for SWM in 1997

The reason why the SWM works can be currently managed by the AMDC is mainly
because of the equipment and the spare parts were granted in 1993, Although four
years have passed and these equipment are due for teaunal, no replacement plan is
being prepared because the financial situation of the AMDC 15 exteemely critical. The
solid waste management works are likely to be in disarray with the expiration of the
equipment*s lifespan.

11



1he Stuchy on the Solid Waste Managesient of the Urban Area
of Fegucigalpa's Ceniral District in the Republic of Homduras

JICA

KOKUSAI KOGYO CO., LTD.

3. The SWM Master Plan

3.1 Future Projection for the Master Plan

3.4.1 Socioeconomic Indices

a. GDP
1997 | 2000 | 2005 | 2010
Rate of increase (%) 4.9 | 6.0 | 50 T 40
GDP  (million Lps*)| 53,330 ] 63517 | 81,066 [ 98629
* Lempiras using 1997 coastanl prices
bh. GRDP
[ 1997 | 2000 | 2005 | 2010
Rateofincrease {%)| 59 | 7.0 6.0 | 5.0
GRDP  {million Lps*) 13,609 | 16,516 I 21,893 | 279042
* Lempiras using 1997 constanl prices
c. Population
Table 4: Projection of Population by Income Level Group
Year Population Ratio Population
High Middle | Low Tolal High Middle Low |
1993 20.0% 30.0% 500%| 848859] 169772] 254858 424430
1999 19.5% 31.5% 40.0%| 882322 172053] 277.931] 432,338
2000 19.0% 330% 480%| 917,104] 174250 302,544| 440210
2001 18.5% 34 6% 47.0%| 953257] 176,353| 323,874| 448,031
2002 18.0% 36.0% 46.0%| 990,835 178,350 356,701| 455,784
2003 17.5% 37.5% 450%) 1029895 180,232| 386211 463453
2004 17.0% 39.0% 44.0%| 1,070,495] 181,984| 417,493 471,018
2005 16.5% 40.5% 43.0%] 1,112,605 183505 450641| 478,459
2006 16.0% 42.0% 420%) 1,156,558] 185049 485754] 485,754
2007 15.5% 43.5% 41.0%| 1,202,151 186,333] 522,936 452882
2008 15.0% 45.0% 400%| 1.249.541| 187431 562293 459,816
2009 14.5% 46.5% 39.0%| 1,298799] 188,326] 603,942 506,532
2010 14.0% 48.0% 38.0%| 1,350,000  189,000] 648,000 _ 513.000

3.1.2 Waste Amount and Composition

a. Waste Generation Amount

In this study, the following assumplions were sel to forecast the waste gencralion

amaunt.

1) The generation amount of all types of wastes, cxeept streel waste, will be
directly proportional to the population.

2) ‘The waste generation amount rates of all types of waste, cxeept strect waste,
will increase by 50% of the annual GRDP growth rate.

3) The waste generation amount rate of streel waste will remain constant until

2010.
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Table 5 shows the projected waste generation amounts until 2010 based on the
projected waste generation rates and the projected population. The waste generation
amount per day is forecast to increase from 481 ton/day in 1998 to 1,055 tow/day in

fotlowing are policies for the selection of a technical systen:

2010.
Table 5: Projected Waste Generation Amounts until 2010
yait: ton/day
Year Residenlial Non-residential Tota!
§\ High [Middie| Low | Sub- | Com- | Rest- [ Instilut- § Market | Street | ISW, | Sub-
B3 total | mercial | aurant ion MSW | total
1998 92 87| 139 318 57 45 13 18 28 10 172 491
1599 a5 89 147 342 62 48 14 2¢ 28 i1 183 525
2000f 10t 111 155 67 66 52 15 21 28 12 195 562
2004 105 124 162 382 Fa! 56 15 23 28 12 207 598
2002 110 1391 170 419 76 60 17 24 30 13 221 639
2003 114 155 178 447 a1 64 19 26 30 14 234 681
2004f 118] 173] 186 478 817 69 20 28 30 15 248 726
2005 123 192 195 510 a3 73 21 30 3z 16 265 776
2006] 127 212] 203 542 89 78 2 32 33 17 282 825
2007 132 234 211 576 106 83 24 34 35 19 300 877
2008 136 258 219 613 113 89 26 a5 36 0 319 32
2009] 140] 284 228 651 120 95 27 as 38 21 332 991
2010]  144] 12| 236 692 128 101 29 41 40 22 31| 1053
b. Waste Composition
‘The waste composition forecasts for 2004 and 2010 are as shown in Table 6.
% Table 6: Waste Composition Forecast of Residential Wasle
) 1998 2004 2010
items Rale Amount Rate Amount Rate Amount
{lonsiday) (tons/day) {lonsiday)
Combustibles
Kitchen wastes 46% 220 42% 304 40% 422
Paper and CB 12% 58 13% G4 15% 158
Textites 3% 14 3% 22 3% 32
Plastic 7% 34 8% 58 8% 84
Grass & Wood 12% 58 12% 87 12% 127
Leather & Rubber 2% 10 2% 14 2% 21
Sub-total 82% 394 80% 579 80% 844
Non-combustibles
Metal 2% 10 3% 22 4% 42
Glass 3% 14 4% 29 5% 53
Ceramic & Dirt 13% 63 12% 87 10% 105
Others 0% 0 1% 7 1% 11
Sub-lotal 18% 87 20% 145 20% 211
Tolal 100% 481 100% 724 100% 1,055
Lower Calorific Value
by Karisato's Formula 1,667 calig 1,723 callg 1,761 calg
by Dulong's Formula 1,615 calig 1,734 callg 1,775 callg
@ N.B.: CB = Cardboard
3.2 Examination of the Best Technical System
Constdering the current situation and background of SWM in the study area, the

1) Systems and technologics to be adopted should be simple so that operation and
maintenance are both easy and inexpensive.
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2} Requirements for forcign financing to purchase, operate and maintain facilities
should be minimal. The use of locally available matetials and services should be
maximized.

3) Technical systemy proposals have (0 be consistent with the institutional
requirements to ensure their efliciency.

The screcned potential subsystems for the Ceatral District are listed in Table 7.

Table 7: Potential Subsystems for SWM in the Central District £
=
Techatical Systems ____ Technical Sub-systems Sub-systein Componenls
Discharge and Storage « Source Separation * Mixed discharge
¢ Separate discharge
s Type of Storage Equipment » Paper or plastic sacks
* Dustbins
e On-site waste storage
* Containers (1 to 2 m’)
¢ Large conumunal containers
{(more than § m’)
Primary Collection * Type of Collection Systemn * Haudcart
» Animal drawn carnt
¢ Pedal cant
* Motorizedcart
Secondary Collection and « Collection Frequency
ifaulage ¢ Coltection Method ¢ Mixed collection
¢ Scparale collection
+ Collection System » Point coflection
» Curb side collection
» Door-to-door coilection
s Bell cotlection ™
» Public container collection
* Collection Schedule s Day collection
» Night collection
¢ Colleclion Vehicle s Compactor truck
s Tractor and trailer
s Dump truck
» Detachable teuck
» Transfer Station .
Street Sweeping s Cleaning Method * Manual streel sweeping

e Mcchanical cleaning
s Vacuum cleaning

¢ Flushing
Processing and Treatment » Incineration
Systent ¢ Refuse Perived Fuel (RDF)
* Biogas Production
+ Pyrolysis
» Composting . CD"(’.:C“\’C compost plant
+ On-site compost plant
* Size Reduction
¢ Mechanical and Manual
Sotting
Recycling ¢ Governmient Related
* Privaic Sccior Ceniered
Final Disposal s Mcthod of Sanitary Landfill + Four diffecent sanitary level
Maintenance of Vehicles and | ® Preventive Service Workshop
Equipment

¢ Full Scivice Workshop

i4
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Pollowing the examination of various SWM technical sub-systems, the sclection of
the best SWM technical systems for the Central District were proposed in Table 8.

Table 8: The Best SWM Technical System

Category

Proposed Technical System

ischarge and
Storage

1) Source separation
¢ Separating recyclable and non recyclable wastes
2) Type of storage
+ Plastic sacks and plastic containers for commen areas
+ Communal containess for marginal areas
3) Collection frequency
+ More than twice a week
4} Collection methed
* To introduce the separate cotlection for wastes
5) Type of collection method
* Most areas: Curb collection
» Marginal areas: Point collection with communal containers
6) Collection time
* Most arcas: Day collection
¢ Tralfic congested areas: Night collection
) Type of collection vehicles
e Most arcas: Compactor trucks
o Marginal arcas: Detachable container trucks
8) tlaulage system
* Direct transport by motor vehicles

Prioary Collection

Primary collection is required only in marginal areas. Hand catt and
pedal cart systems will be used.

Secondary
Collection and
Haulage

Most areas
e ism’ compactor frucks
«8m’ cempactor trucks
Marginal areas
* 5.5 m’ hoist trucks
Strect sweeping waste
s from 5.5 m’ to 10 m’ container trucks

Street Sweeping

» Manual sweeping

Processing and
Treatmend

o Only on-site/communily based composting is encouraged.

Recyeling

¢ Recycling activities are encouraged through educational programs.

Finat Disposal

1) Exisling disposal site
Level 2: Sanitary landfill with a surrounding dike and daily soit
coverage

2) New disposal site
Level 3: Sanitary landfill with a liner to prevent leachate from
secping into the ground

Maintenance of
Yehicles and
Equipment

e Preventive services are allocated to the AMDC workshop and large-
scafe mainfenance services private parages.
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3.3 OQutline of the Master Plan

3.3.1 Goals and Targels
a. Gonls

The principal goal of the SWM master plan is:

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

et o)

The master plan aims to:

A. Ustablish a financially sustainable, accountable, and stable solid waste
nanagement system.

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

C. Minimize the negative eavironmental impacls caused by solid waste
management.

D. Provide all citizens with an acceptable level of hygiene.

The proposed measurcs to be taken, in order to altain the goals, are summarized

betow.

No. Proposed Measures Effect
AlB|lC]|D

1 Improvement of the Instititional and Organizational System

1.1 Establistunent of an autonomous institution X

1.2 Establishment of a self-supporting accounting systen: X

1.3 Improvement of the waste fee system X

1.4 Reduction of the municipalily’s involvement in aclivitics X

2 improvement of Managerial Capability of the Execuling Body

2.1 Establishment of a data control system X

2.2 Improvement of the cost control system X

2.3 lwmprovement of the financial planning system X

24 Scaling down the required procurement procedures X

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

2.6 Introduction of private seetor participation X | x

3 Improvement of the Sanitary Level of the Disposal Sile

3.1 limprovement of facilitics at the disposal site X | X

3.2 Training on proper sanitary landfifling operation X ] x

4 Improvement in the Efficiency of the Collection and Haulage
System and Expansion of Collection Service Areas

4.1 Improvement of the collection and haulage plan

4.2 Establishment of an optimal colleciion systein for problentatic areas

4.3 Promoetion of primary ¢collection by CBOs

44  Promolion of adequate self disposal

4.5  lmprovement of the efficiency of the sireet sweeping system

4.6 Promotion of recyeling

5  Education

S.1  Raising awarcness on solid waste

5.2 Hygiene education

5.3 Promotion of public cooperalion X | x| xix

Mo oK oM MM
HoOW M M MM
E

x X
o M
» X
O
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b. Targets

tn order to achieve the principle goal of the master plan, the targets for the
establishment of major technical system components are proposed aud tabulated in

Table 9.

Table 9: Targets for Establishment of Major Technical System

1999 2000 2002 2004 2006 2008 2010

A. Main Targets
Collection Rate % 64% 54% 2% 19% 79% 85% 85%
Recydling Rate % 3% 3% 4% 4% 4% 5% 5%
Street Sweeping Lenglh km 180 180 190 190 210 230 250
final Disposal Level 2' tevel 32

8. Delailed Targets

1. Waste Generation Amount 514 550 626 711 807 912 1,031
Residential Waste td 342 367 419 418 542 613 692
Non-residential Wastle vd 144 155 117 203 232 263 239
Street Sweeping Waste vd 28 28 30 30 33 36 40

2. Waste Collection Amount | td 330 352 4514 558 636 775 878
Colection of Residential Waste} t/d 229 246 314 286 440]| 529 8§00
Collection of Non-Residential td 72 7 106 142 162 211 239
Wasle
Collection of Street Waste td 28 28 30 30 33 36 40
Direct Haulage d 28 3 35 41 45 53 €0
On-site Disposat d 21 22 25 29 33 37 42
Recyciing tid 7 8 10 19 21 24 27
Uncollected tid 128 137 104 65 72 23 24

3. Service Rate %s 64% 64% 12% 79% 79% 85% 85%
High income Residenls % 0% 50% 100% 100% 100% 100% 100%
Midd'a Income Residents % 0% 70% 80% 0% 9% 93% 93%
Low Income Residents % 50% 50% 55% 60% 60% 0% 70%

4, Service Poputation

4,1 Service Population tid | 565,568| 588,781 714,392] 840,339] 913,654[1,060,236) 1,150,740
High Income Residents vd | 154.848| 155825| 178,350] 181,984 165,049 187,431 189,000
Middle Income Residents vd | 194552] 211,851] 285,360[ 375,744] 437,179] 62293 602 649
Low Income Residents v | 215.169] 220,105] 250681F 282611] 291,453 2349.871 358,100

4.2 Unserviced Population yd | 316,754] 328,323] 276,443| 230,156| 242,877 189,305 199,260
High Income Residents td 17,205 17,425 ¢ 0 0 G 0
Middle Income Residents td 83.37¢) 90,793 71,3401 41,749] 48,575 39,361 45,360
Low Income Residents vd | 216,168) 220,106] 205,103 183,407 194,302 149,945 153,900

§. Finat Disposal Amount tid 358 362 485 601 684 83 942
Municipal Wasle vd 347 a7 472 585 667 811 419
Others vd il 12 13 15 17 20 22

¥ Level 2 means sanitary fandfiill without finer for leachate.
2 Level 3 means sanitary fandfill with liner For the prevention of leachate percolation into the groond.

17




The Study on the Solid Waste Maragemen! of the Urban Area JICA
of Tegucigalpa's Central District in the Republic of Honduras KOKUSAI KOGYO GO, LTD.

1200

3

g

g

g

Waste Generation Amount {ton

1wmmmmme§mmm7mmm1o

Figure 5: Master Plan of Service Population
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Figure 6: Master Plan of Waste Collection and Haulage
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Figure 7. Waste Stream Forecast for the Cential District
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3.3.2 Master Plan Concepts

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

1) ‘The private seclor’s participation will be expanded.

2) The current cleansing status will be upgraded.

a2 Organizational Systam

1} The excculing agency of sohd waste management will become autonomous,
creating a Municipal Cleansing Corporation (MCC), to bring about more
flexibility and stability.

2} A self-supporting accounting system will be cstablished so that revenue from the
waste collection fee is apporlioned to only solid waste management works.

2.3 Financial Systcm

1} The new waste fee system will be based on the most appropriate combination off
the following conceplts.

Pollutcs-pays-principle (waste dischargers pay the SWM cost).
Cross-subsidy mechanism (the affluent pay for the less well off).
Minimization of the waste fce colleciion costs.

Strong enforceabilily of the collection system.

Diflerent service tevels in accordance with the amount of collection [ee paid.

*» & & & »

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

a4 Management System

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

2) Accountabifity and transparency of solid waste management practlices will be
cstablished in the SWEU.

2.5 Education and Raising Awareness

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

1) Inform the citizens on:
¢ Environmenia! problems and health problems related to SWM.

¢ Changes in the organization structure, the responsibilities, and legal powers of
the organization.
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o Existing legislation; explaining penalties and  punitive  measures  to
transgressors and the eaforcement procedures.

¢ Dutics and responsibititics of the cilizens, inctuding the waste colteclion fee
and the methods of paymeat.

e Procedures to submit complaints to the authoritics.

2) Institutionalize the municipal cducation program on sanitation: “Mobile
%’if; Municipality” as a means to promote social participation in the improvement of
public health through clean-up campaigns, cultural activities, and provision of
primary medical services to residents {e.g., ante- and postnatal care, immunization
programs, deatal check-ups, etc.).

3) liducation programs for school students and local groups through effective use off
exisling resourecs.

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

s Public Aflairs
* Operations
* Support Scrvices

b. Technical Systen
b.l1 Storage and Discharge
1) The type of containers used will be regulated.

2) A scparate discharge system for recyclable and non-recyclable wastes will be
introduced.

b.2 Collection and Haulage
1) Areas given a priority for waste collection services arc as follows.

1. City center.

2. High and middle income residential areas.

3. Low income residential areas in the city limits.

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

2) The compactor truck collection system wilt be extended.

3) In problematic areas, the dump truck sytem, the arm-roll container systein, the
heist truck container systems, etc., will be appropriately adapted depending on the
conditions in each area.

4) In problematic areas, primary collection willt be provided by micro-enterprises or
community based organizations (CBOs) and secondary collection by the AMDC.
The AMDC will promote primmary collection activities, however, all costs incursed
for this service will be shouldered directly by the users.
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b.3 Pracessing, Treatment and Recycling
1) No miajor processing or treatment plants for solid waste will be introduced.

2} Recycling activities will be promoted by the AMDC’s SWEU and carried out
mainly by the private sector. The SWEU wilt not participate in recycling activities
directly.

b.4 Sireet Sweeping

)

&

1) All street sweeping work will be carried out manually.

2) An appropriate collection and transportation system for strect waste will be
introctuced.

b.5 Final Disposal

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

2} The whole area of the existing final disposal sitc will be fully wtilized, in order to
conlinue its operation for as long as possible.

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

b.6 Maintenance System

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

L System | Descriplion
i. Institutional System
1.1 Adwinistration & | 1) In 1992, the Solid Waste Management Executing Unit (SWEU), which
Organization will be a temporary organization dirccily tinked to the Mayor’s oftice,
will be established.
2) In 2000, the Municipal Cleansing Corporation (MCC) which is a Solid
g Waste Management Autonomous Entity will be established. The AMDC
g shall hold ot least 51%5 of whole capital of the MCC.

1.2 Financial System

1.2.1 Wastc Fee
Collection
System L

1.2.2Waste Collection 1)}Residential waste collection fee: {unit:Lps/momh/house)
Fee 2001 2003 2008

tn 2001, the joint bilting of wasle collection foes and electricity charges will
begin.

high-income group: Lps. 63 Lps. 10 lps. 80
middle-income group:  Lps. 22 Lps. 13 L.ps. 36
low-income group: Lps. 1 Lps. 18 Lps. 20

2)Non-residetial waste collection will be charged according to their anaual
turnover according to the proposcd fee table.
Annual business income Fee Rate L
more than 1.ps.4,000,000 Lps. 5008 festablishment/month
1.ps.3,060,001-4,000,000 Lps. 450 festablishment/rmonth
1.ps.2,000,001-3,000,000 Lps. 400 festablishiment/month
1.ps.1,000,001-2,000,000 Lps. 250 /establishment/month

o

Lps.500,001-1,000,000
Lps.300,001-500,000
1ps.100,001-300,000
1.ps.50,001-1G0,000

up o Lps.50,000*

Lps. 200 festablishment/month
Lps. 150 festablishment/imonth
Eps. 100 festablishment/month
Lps. 75 festablishient/month
Eps. 50 festablishment/month

3) Collection service rate for large discharger:

Lps. 480/ton in 2001

Lps. 5330/ton in 2008

£.ps. 50/ton in 2001

Lps. 55/lon in 2008

1) The MCC’s accounting, financing, planning, monitoring and supervision
capabilitics will be improved.

2) The involvement of private sector will be gradually extended in the SWM
services.

4) Direct haulage rate:

(13 Managemenl
System

3) The operation of collection and haulage service will be gradually shifted
to from the public sector to the private seclor. In that process the MCC
wili directly operate at least 25%% of the collection and haulage works.

4) The MCC will hold an open bid so that proceedings are transparent to the

§ general public.

5) The MCC limits the amount to be collected in one contract area to less
than 50 tons/day.

6) The contract rate of collection and hautage work will be kept at less than
Eps. 300 per {on,
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2,

Technical System

2.1

Discharge and
Storage

1) The MCC will not bear any costs related to discharge and storage system
except for the cost of communat containers.

2) The MCC will promote people to use plastic bags or plastic containers for
storage of waste.

3) The separate discharge system will begin in adequate arcas from 2008.
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Collection and
Haulage

afler 2001 the executing agency will be the MCC.

2) The private sector’s involvement will be pradually extended, but the
MCC will directly operate at least 25% of the entire coltection and
hautage works.

3) Collection Frequency
Cily center and high incone residential areas: three times a week
Other areas: twice a week

1) Type of Equipment
Arca Collection Equipment Methed
Standard residential areas  15m’ Compactor truck  Curb collection
Conunercial areas 15m’ Compactor truek  Curb collection
Busy commercial arcas 8y’ Compactor truck Curb collection
Marginal arcas 5.5 -to 10 m’ container  Point collection
Street waste 5.5 - to 10 m’® container  Point collection
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Processing,
treatment,
recycling

1) Basic Policy

a)Neither major processing nor treatment plants for municipal solid waste,
1o be operated by the MCC, will be introduced provided that acquisilion
of a landlil site and its operation do not impose too much effort on the
proposed waste management authority.

b¥lhe AMDC’s SWEU will promote recycling aclivities by encouraging
the participation of the private sector and avoid direct involvement in the
execution of reeycling achivities.

CYA separate discharge system will be firstly introduced in the high income
residential arcas, where more recyclable materials are included in the
generated wastes, and gradually expanded to the middle and low income
residential arcas.

2) Implementation Plan

a)tn 2004, the first recycling program that recyclable waste is collected at
markeis and public square will be inplemented.

b)in 2008, the second recycling program that recyclable waste is collected
at schools will be implemenicd.

¢)in 2007, the recycling company will be jointly established by the AMDC
and the private sector. This company will have a manual sorting plant
near the new disposal site and start its operation by employing
scaveagers in 2008,

d}ln 2008, the MCC will prohibit private people lo enter the disposal site.

¢)In 2008, the MCC will stard the separate collection ofticially.
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Streel sweeping
system

1YThe present strect sweeping work is mainly conducted manually and is
deemed to be an appropriate method uniil 2610 due to cheap labor costs
and inferior road conditions that would hamper mechanical street
sweeping equipment, Therefore, this system basically would be maintained
unlil 2010.

2)¥ellowing improvement neasures will be executed,
a) Lcononiic utilization of micro-cnteiprises
b) To install more litter boxgs along streets
¢) To increase the number of collection points
d) To use a new type of cart to carry litter collected

¢) ‘toset up site offices wilh space
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2.5 Final disposal

1) Existing Fina! Disposal Site
a) In 1999, the existing disposal site sanitary will be improved in order
to improve the sanitary level and to provide the sullicient fitnclion to
enable good landiill managenzent.
b) The cooperation of scavengers will be promoted.

2) New Final Disposal Site

a) In 2001, the commitice for selection of a new disposal site will be
established.

b) in 2002, the new site will be decided.

¢} Between 2003 and 2005, a preliminary design, EIA, acceptance from
neighborhiood, detailed design, tender documents will be conducted.

d) in 2006, the new disposal site will be constructed.

€} In 2007, the new disposal site will start the operation.

2.6 Operation and
maintenance

Employing a large number of people is risky and is also difficult o maintain
the level of managemeot required, so it is recommended that the private
sector parficipates in SWM works in order to reduce the burden and work
load on the authotity responsible for SWM.

2.7 lygicne
education

1) Hygiene education in Alcardia Mobile Campaign wilt be reinforced.
2) School education will be conducted by vsing the textbook “Basura”, the
video on solid wasle, elc.
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3.5 SWM Project Cost

a. ‘Total Cost from 1999 to 2010

Table 10: Summary of the Costs Involved in SWM Works
unit: 10° Lps.

Actwities 1805, 200 T 2001 | 2007 | 2000 5004, 2005, 2008 | 2007 | 2008, 2008 1 2010
T [Administration L i e
1 pinsttutional, Grganizatonal ard Financial Reforim : ; : ; : : : ! : i
Irstitutiona? reform e i ; : . ! i ! =
To imguove the financial system i) | | : : :

Organiz ationat teform : : I
Irnprovement of managerial capablility
12 {Hygene Eduiation

]
! ;
! .
To operate the moblle municipality campalgn mniioiiun e fuy I - s e
To conduct hygizna education st school il r- —-; - —— *i- coiw - --- -3 o
Fo start educaton on recycling : - e & meaiw = s W g
13 |General administrative work N -3-—-{‘-_.-4—- o — m i——- |
Gostfinvestment 60 00’ 007 00! 00, 0O, 00, 00 00! 00! 00 00
{Oparation and Maintenance Cost 26 301 36° 36| a8, 44. 40! 38° 42! S0 46 53
Total Cost 26| 30 36! 36 38: 44 40’ 38 42, S50 46 53
¥ [Colloction and Hataga System i } ! : : ' : ]
Detated des’gn on collecton wehicles {15t phase)  Jum ! : i ! i
|Asr angement of financial source {tst phase) ety ' : ' . ; j : i
Procurement of collecUion vehicles {Tst phase) " : ! . ; .
Operation of vehicles procwred at the Tst ghase = -4- - s - —
Cretated des'gn on coltection vehicles {2nd phass) ! . ! — : i !
Asrangement of fnancial source {2nd phase) *‘ : ! ! ! . {
Procurement of colection vehicles (2nd phase) i ; ; ; : : i
| Operation of vehicles procuwred at the 2nd phasse : . : | | P | pose o wake m la
Cost]fruestment 06 353 60! 00} 00 0C, 00, 00] 353, 00; 6O. 6O
Operation and Mairtenance Cost ‘02,"6“"2}"2'“27 126 W02 112 1121457 112! 145
Contr aatng Out "o, 1o 215! 219 i 329, 329 1438, 438 548! 81657, 637
Total Cost 102{468L|l2i112!112; 126 . 1121 112! 46571 145 . 112 145
3  |Rscycling System . ‘ i T ‘ : } ' :
Preparation for recyching point collection (15t phase) ; : ; | — ! ! ‘ i !
Recycling point eoffection {15t phase) start : | i — - —-- - e e e —
Preparation for recyching point coflection (2nd phase} ! ; ; i : —_ ; :
Recycling pont colecton [2nd phase) start i : ; I ’ . ‘ s m mwpe m |
Esteblishiment of a recycling company by MGG and ' ; i ! : . ‘
private sector . ! RS | | i ! : ;
Constricton of a sarbing plant ; i : i i L — i ]
Separata collection by MCO start ! : ' ] | X i ' e = e a
—_|Becycling corpary start oparalion H | A ; . : e —t = e
Cost]investment 00 Q0: 00 06 13, 00 90 OO 24 05 00! OO
Opecation and Maintenance Cost 0¢. 00 00: 00, 00, 05 05 05, 03] 10/ 10] 10
Total Cost 00, 00D: 00, 00 13, O0%: ©5 05 2%) I15. 10, 10
4 |Street Swesping System . ; T l i j ' :
To increase fitter bores alorg the streels — . : , ; : : i i :
To crease the numker of cofection points | e ) : : ' ; : \ |
To wtroduce a e tyce of carts for carrying btters - — : ! ! i ; i
collected : ! : : ! : i
To set up site offices | w— i ! H : |
To operate it in the riew method : e et m meen = mbe m omeee) m e i e
Costimvestment G0! 07! 00’ 00: G0 00: G0 00’ 07 03’ GO GO
O eration and Maintenance Gost 28] 28 33 35 35° 35 371 a3 41! &2' 44§ 46
Cortracting Out 67 670 67F 21, 71y 721, 15i 79° 82! 86! 90, 93
Total Cost 96 : 102 100. 106. 105) 106, 112: 1.7 129} 132 134 140
5  |Final Disposal System E : : : : i : ;
Improvement of the existing disposal site — i ' : i : ‘ X i
Establshiment of the riew disposat site committea } | — ’ § ! : !
Siing a new disposal site ! ; ;-— i B f }
Ta condct E1A and obtain an approval from Ministry : ; : : : ! : i |
of Envirarment { ; ’ -’— { ! 1 H ; i
Prefiminacy design of a rew disposal site : i i i H : ;
To get acceptance From neighborhood | . ! ; —L— ; i H
Hrrangement of Financial sowrcs 1 i : P |
Detated design ! i i ; 7l i
Construction i g
| [nton L R T A N &
Costlinvestment 63,122 00. 30! 06: 0.0:; 30; 12e: 21 30i a0, 06
Operation and Maintenance Cost 41: 54, 56| 53 I 61 ! 79° 23, 56, 17| 81 | 88 92
Total Cost 104: 126 56, 831 72, 79, 100! 184 98, 110 118! 98
Costilnvestment 63 431, Q0 30i 18; 00) 30i 128} 404 331 30 06
Operation and Maintenance Cost 19712281 2371 236 ' 252 289 265' 248277 328! 200’ M5
Contr acting Out 127,127 206 200! 400] 400: 513 ] 512} 630! 633, 147 150
Total Cost 432 B85 [ 5231 556 670, 630! $07 ) £9.4 4311 110001076 4102
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b. Cost Analysis
Table 11: Estimated Unit SWM Costs

unil: Lpsiton

ltem 1997+ 1999 to 2000 2001 to 2007 2008 lo 2010
N average average average
Collection & Haulage 6836 1754 263.1 266.7
Street Sweeping NA. 920.2 974.2 975.¢
Final Disposal 55 KYAY) 462 37.5
o Recycling 0 0 261.7 290.2
g QOthers N.A. N.A. NA, NA.
Tolal SWM Works 130.2 250.8 361.5 349.7
Note:

¥: ‘This excludes depreciation.

The unit cost of the collection and haulage works is broken down as follows.
Direct operation costs:  Lps. 202.8 per ton
Contracting out pricc:  Lps. 360.0 per ton

The costs for the proposed waste management authoritics to directly operate
collection and haulage works (Lps. 202.8 per ton} exclude the administration cost and
the financial cost, while their contracting out price exclude onty the administration
cost and include a profit.
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