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4,

4.1

Implementation of Pilot Projects

During the study work in Honduras, the following four pitot projects were conducted
to verify the teasibility of the technical system proposed in the M/P, introduce SWM
techniques, and collect necessary data and information. The aim and the activitics of
the cach pilot project are introduced with pictures in Appendix,

1) Campaign for Raising Awarcness on Solid Waste Issucs

2} Experiment on the Implementation of the Best Collection System for
Marginal Areas

3} lixperiment on the Improvement of Existing Final Disposal

4) Improvement of the Managerial Capability of the Cleansing Section

Campaign for Raising Awareness on Solid Waste Issues

a, Qutline of the Project

This pilot project aimed to strengthen the education progran on solid waste issues in
the “Alcaldia Mobile™ campaign, currently conducted by the AMDC to focus on the
improvement of sanitation.

The campaign primarily focuses on making the public aware of the potential hazards
of solid waste, the nccessity of proper solid waste management, the responsibility of
both the citizens and the AMDC, awd the required manner of public participation.

b. Findings

a) The execution of the campaign project and the presentation of educational pancls
and filins could open the eyes of the people to the cnvironmental problems that
currently prevail. The majority of communily leaders and residents participated
and cooperated [ully during the campaign project.

b) The experiment made the people reatize how dirty their towns are and how
important appropriate solid waste disposal is. The continuation of the sanitary
cducation programs will further motivate the people to continually keep their
towns clean and beautilul.

¢} Many people understand that the conduct of the campaign and sanitary education
programs would significantly contsibute 1o solving current eanvironmental and
health problems, as these programs are instrumeatat to the proper conduct of
waste collection and disposal services. ‘This is why the residentls were
considerably grateful for the conduct of the pilot projects.

d) The method of community education on solid waste used for the experiment was
found to be very effective in San Martin, Aycstas and 'T'res de Mayo. Aside from
slight modifications in accordance with town/cily characteristics, the method is
considered applicable to many areas and other cities in Honduras as well.

¥ 1t means “mobite municipatity™.
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4.2

4.3

Experiment on the Implementation of the Best Collection
System for Marginal Areas

.

Outline of the Project

This experiment aimed to investigate the applicability of the conlainer collection
system for marginal areas where collection services are currcntly insufiicient or not
provided. Communal containers were placed in the project arcas and collected
periodically.

This experiment also included the implementation of clean-up operations in marginal
arcas to prevent illegal dumping and to improve public attitudes.

b.
a)

b)

<)

Findings

The residents basically understeod the container collection system, thanks mainly
to the instructions given in the workshops. FThere was no more waste discharge in
illegal dumipsites (A1 & A2) alter the cleansing activitics.

The campaign projeet, clean-up operations, and the collection experiment, carried
out in the pilot project arcas, helped to promote SWM improvement in other
neighboring cofonias, such as Zapote Norte west of Tres de Mayo, that requested
the AMDC to provide equipment and a container for cleansing activitics. The
clean-up operation of Zapote Norte which took place on August 8, was carried out
by the initiative of the residents, with the AMDC providing the cleansing
equipment and the container.

Although there was a time constraint, it was possible to confirm, through the
cvaluation of the proposed objectives, that the experimental collection system
were successiul. The results were promising as residents in beneficiary arcas were
highly cooperative. Further, public motivation in the project areas spread to other
neighboring celonias, that undertook their own clean-up operations with the help
of the AMDC. The residents cfforts are highly commedable and are scen as an
invaluable achicvement of this experiment.

Experiment on the Improvement of Existing Final Disposal

a.

Outline of the Project

This experiment aims to improve the sanitary tevel of the final disposal sile
through the partial improvement of the site, by demonstrating landfill technology
and on the job training of staff on proper sanitary land(itl operation methods.

Findings

a) Implementation of the on-the-job training of AMDC staff and the instaliation
of essential sanitary landfilt facilitics were very successful. AMDC’s
engincer quickly grasped all of the concepts that were explained to him, and
aftained the respect of fellow landfill stafl and scavengers. His ability (o
manage, however, is greatly hindered by poor facilities.
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4.4

b)

<)

2)

Equipment operators are skilled and after only a few days of instruction and
trials, sanitary landfilling methods were being carried out smoothly and in a
professional manner.

The installation of basic facilitics was done without problems and all were
operating as planncd at the cnd of the pilot project stage.

Scavengers cooperated and understood that the changes being made were
also in their interests.

Lven though every one was made clearly aware of the importance of sanitary
landhilling methods and understood how to implement them. Once the
experiment was over and the study team lefi, sanitary landfilling immediately
ceased and the landfill stafl reverted back to the previous landfilting methods.
Because of institutional prablems the AMPDC administration is not supplying
a sufficicnt amount of fuel for the bulldozers to continue applying the
mcethods learnt.

Scavenging activities arc again not being controlled.  Frequent change is
discouraging and confusing to them. Because constant supervision and
assistance is necessary for the scavengers to gain confidence in the newly
introduced methods.

Even though the condition of the disposal site markedly improved through
the implementation of this experimeat, sustained improvement is vital. And
sustained improvement can only occur with institutional reform thus ensuring
the provision of spare paris and fuel, the coordinating the use of tandlill
cquipment, supporl for the proper management of the site and scavengers,
and planning of future disposal activitics.

Improvement of the Managerial Capability of the Cleansing
Section

a.

b.

Outline of the Project

This pilot project focuses mainly on the improvement of record keeping, cost
control, and cost analysis systems by using compultess. {t also includes training
staff on management methods by using computers.

Findings

a)

b)

The SWM program for computer proved that the present record keeping
system is unreliable because considerable dafa were found to be inconsistent.
It can conclude that the improvement of basic information should go together
with the improvement of management system.

Some of AMDC staff have realized the importance of monitoring the
performance with the data.
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5.

5.1

Feasibility Study for the Priority Projects

Outline of the Priority Projects

a. Targets of the First Priovity Projecls

The S\WM master plan covers all proposed projects 1o be conducted from 1999 until
2010, while the priorily projects covers only from 1599 until 2002 and aim at;

a) Improvement of Institutional System;

b) Preliminary Design for the Improvement and Overall Development of the
Existing Disposal Site; and

¢) Improvement of Collection and Haulage System;

Table 12 shows the targets for the priority projects.

Table 12: Target for the Priority Projects

ltems unity 1998 1999 2000 2001 2002 2003

A. Main Targels
Collection Rate % 64% 64% 64% 72% 72% 12%
Recycling Rale % 3% 3% % 4% 4% 4%
Street Swept Length km 180 180 180 180 190 190
Final Disposal Level 1 Level 2

B. Detailed Targels

1. Waste Generation Amount 4581 514 550 586 626 667
Residential Waste vd 318 342 57 392 419 447
Non-residential Vaste vd 134 144 155 166 177 190
Streel Sweeping Wasle vd 23 28 28 28 30 30

2. Waste Collection Amount tid 309 330 352 422 451 480
Collection of Residential Waste vd 213 229 246 294 I14 335
Colleclion of Non-Residential Waste | t/d 67| 72 77 99 106 114
Colleclion of Street Sweeping Waste { U/d 28 28 28 28 30 30
Direct Haulage vd 27 29 31 a3 35 33
On-site Disposal vd 12 23 22 24 25 27
Recycling td 0 7 8 10 10 11
Uncollected vd -126 -128 -137 -93 -104 -1

3, Service Rate % 64% 64% 64% 72% 72% 72%
High Income Residents % 90% 80% 20% 100% 100% 100%
Middle Income Residents Y 70% 0% 0% 80% 80% 80%
Low Income Residents % 5G6% 50% 50% 55% 56% 55%

4. Service Population

4.1 Service Population t/id | 543,270| 565,568] 588,781| 685,863] 714,392| 744,099
High Income Residents 7] 162,795] 154,848] 156825 176353] 1718,350] 180,232
Middle Income Residents vd 178,260] 194,552] 211,851] 263,099 285360| 308969
Low Income Residents vd 212,215] 216,169] 220,105| 245417] 250681) 254,899

4.2 Unserviced Population tid | 306,589] 316,754| 328,323| 267,389] 276,443] 285,796
High income Residents vd 16,977 17,205 17,425 0 0 0
Middle Income Residents vd 76,397 83,379 90,793 65,7715 71,340 77,242
Low Income Residents vd 2122151 216,169] 220,105 201,614] 205,103] 208554

5. Final Disposal Amount vd 353 358 382 454 485 517
Municipal Wasle t'd 343 347 70 442 472 503
Others vd 10 " 12 12 13 14
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Table 13: Contents of the Priority Projects

System | Lescription
1. Institutional System _ —
£.1 Administration & 1) In 1999, the Solid Waste Management Exceuting Unit (SWELD, which
Organization will be a termpaorary organization directly linked to the Mayors office,
will be established.

2) In 2000, the Municipal Cleansing Corporation (MCC) which is a Solid
Waste Management Autonomous Entity will be established. The AMDC
shall hold at teast 51%% of who'e capita! of the MCC. 2D

£.2  Financial System

1.2.1 Waste Fee In 2001, the joint billing of waste collection fees and clecteicity charges
Collection System | iy begin.

1.2.2 Waste Collection

1) Residential waste cotlection fee: {unit:Lps/month/house)

Fee 2001 2003
high-income group: Lps. 63 Lps. 70
middle-income group:  1ps. 22 Lps. 33
low-income group: ips. 18 Lps. 18

2MNon-residential waste cotlection will be charged according to their
annuval turmover aceonding to the proposed fee {able,

Annual business income Fec Rate

moie than 1.ps.4,000,000 Lps. 500 /establishment/month
[.ps.3,000,001-4,000,000 Lps. 450 festablishment/month
Lps.2,000,001-3,000,600 Lps. 400 /establishment/month
Lps.1,000,001-2,000,000 Lps. 250 Jestablishment/month
Lps.500,001-1,000,000 L.ps. 200 festablishment/month

1.p5.300,001-500,000 Lps. 150 Zestablishment/month
Lps. 100,001-300,000 Lps, 100 Jestablishment/month
Lps.50,001-100,000 Lps. 75 festablishment/month
up {0 £.ps.50,000 Lps. 50 festablishiment/month

3) Collection service rate for large discharger: Lps. 480/ton in 2001

4) Direct haulage rate: i.ps. 30/on in 200f

1.3 Management Iy The MCC’s accounting, fnancing, planning, moniloring and
System supervision capabilities will be improved.

2} The involvement of private scctor will be gradually extended in the
SWM services.
Contract A: Collection and Haulage of Municipal Solid Waste
{MSW} in the City’s Urban Areas
Contract B: Callection and Haulage of Municipal Solid Waste in the
Cily's Marginal Areas

3) The operation of colleetion and hautage service will be gradually shifled
(o from the public sector to the private seclor. In that process the MCC
will directly operate at least 25% of the collection and havlage works.

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

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

6) The contract rate of collection and haulage work will be kept at less than
Lps. 300 per ton,
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2.  Technical System )
2.1 Collection and 1) 'The proposed proportion of waste collection amount for AMDC's or
Haulage MCC’s direct operation and contractors’ operation are as follows.

unit: tonfday
1999 2000 2001 2002 2003

AMDC 230 252 222 251 280
Contractors 100 100 200 260 200
total 330 352 422 450 480

2) Planned Number of Collection Vehicles to be owned by the MCC.
1999 2000 2001 __ 20062 2003

15m* compactor N 1" 10 10 10

13m*® compactor 9 9 0 0 0

8m’ compactor 0 ¢ 0 0 3

1200 dump truck 10 10 0 s s

5.5m’ hoist truck 1 1 0 9 9

10m® armiroll truck 1 1 0 0 9

Leased 6m” dump truck 0 3 29 16 8
3) Procurement Schedule (unit: nos)

o 1999 2000 200& 2042

15m’ compactor 0 10 0 0

8m’ compactor 0 0 0 3

120 dump truck 0 0 5 0

5.5m’ hoist truck 0 0 9 0

10m’ armroll truck 0 0 a 9

5.5m’ container ¢ 0 90 0

10’ container 0 0 0 90

2.2 Strect sweeping

system

1)The present street sweeping work is mainly conducted manually and is
deemied to be an appropriale method until 2010 due to cheap labor cosls
and infecior road conditions that would hamper mechanical streel
sweeping equipment. Therefore, this system basically would be maintained
until 2010.

2)Folowing improvement measures will be executed.
a) Economic utilization of micro-enterpriscs
b) To install more litter boxes along sirecls
¢) To increase the number of collection poinis
4} To use a new type of cart to carry litter collected
e) To set up site offices with space

2.3 Final disposal

1) Existing Final Disposal Site
a) In 1999, the following facitities will be constructed in order to
improve the existing disposal site: weighbridge; leachate circulation
system; gas venls; fence; site office; green bufler zone; garage; clc.
b) The cooperation of scavengers will be encouraged.

2) New Final Disposal Site
a) In 2001, the commiltec for selection of a new disposal site will be
established.
b) In 2802, the new site will be decided.
c) In 2003 a preliminary design and ELA for the new disposal site will
be done.
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5.2 Improvement of Institutional System

As the improvement of the institutional system is a priorily issue concering the
improvement of the present SWM systen, its ceform shall be conducted in two stages.
The first stage targets immediate impravements, and the sccond stage aims for full-
scale improvement.

First Stage: Imnmediate Improvement Plan

“Establishment of a Solid Waste Management Exccuting Unit”

Description:

An SWM Executing Unit, a temporary organization directly linked to the Mayor’s
oflice, will be established immediately, The SWM Exccuting Unit will have the same
{unctions as the present Cleansing Depactment, however, its hicrarchy level will be
raised to much a higher level than the present Cleansing Depariment.

This improvement aims at the following.

o Urgeat improvement of the SWM system’s efiicicncy with minimal changes in
the administering of the present organizational system.

o lLixccution of necessary preparations for the establishment of an autonomous
entity to undertake solid waste management.

Schedule:  Incarly 1999

| Exiemal Consultanshig }__,._ Executie Direclor #—l Pianning and Devebpmen!J
Administrative Deparlment Operations Depariment

‘| Human Resources J 4I Cotleclion I

—I Cost and Suppiies Conlrol I 74 Street Sweeping I

7{ Equipment and Workshop I ._~I Final Dispasal J

Figure 8: “1st Stage” Organizationat Chart of SWM Executing Unit
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Second Stage: Full-scale Improvement Plan

“Listablishment of a Solid Waste Management Autonomous Entity”

Deseription:

An autonomous ¢ntity with complete administeative and financial autonomy, for the

purpose of having an integral management of municipal SWM in the Central District,
will be established.

Objective:

6

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

T'o rehabilitate, to reacwy, and to expand the infrastructure.

To guarantce service quality with appropriate controls.

To improve and to simplily contacts with clients.

To contribute to the recovery of the environment.

Schedule: Before 2001

1} Boarg of Directors
2) General Management
6) Communily Relations 3) Budget Control
8
7} Exteral Consultancy 4) External Avdit
8) Emvironmental Audit 5) Legzl Affairs
I 1
IQ) Administration Bureau 19) Operations Bureau 27) Technical Bureau
I -28) Pianning and
Dewlopment Dep.
10) Administration Dep. --120) Collection Dep. -29) Technica! Support Sep.
-$1} Cost Conlrol Sec. -21) Regutar Sendce Sec. -30) Conlrol and Supendsion
-1 -12) Human Resousces Sec. -22) Special Senice Sec. of Contracts Dep.
-13) Supplies Sec. -23) Micro-enlerprises Sec.
-14) Data Processing Sec.
—~{24) Streel Sweeping Dep.
15} Fimance Dep. ~
-16) Revenue Sec. 25) Final Disposal Dep.
-37) Accounting Sec.
-18) Treasury Sec. | 8 Equpment ané ,§
I Workshops Dep.

Figure 10:; “2nd Stage” Organizational Structure of SWM Autonomous Entity
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5.2.1

Proposal for the Scheme for Private Sector Participation

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

Figure 11: Wok Schedule for Private Sector Parlicipation

| Activity ] 1999 | 2000 | after 2004
A Pre-conditions o
1 Establishment of an Immediately done Establishment of an Strengthening an
Executing Unit Strengthen its autonomous auvtonemous
(SWEU) activities. institution instilution
Negotiations fora
new instilution
2 Design for collection | Terms of Reference Strengihening Strengthening
and haulage Conlracting and planaing and planning and
excculion development development
3 Design for a street Terms of Reference Strengthening Streagthening
swecping system Contracting and planning and planning and
exccution development development
4 Design for the Terms of Reference Strengthening Strengtheaing
rchabilitation and the  § Contracting and planning and plarming and
operation of a Execulion development development
sanitary landfill
S Equipment and Request {or technical | Training and Preventive
workshops assistance equipment provision | mainfenance is done
strengthening Training and by the institution.
equipment provision Coerrective
maintenance is
| contracted out.
6 Revenuc ¢ontrol Agreement with Identify the totat No. | Establishment of a fee
system ENEE of clients and system
improve revenues. |
7. Moenitoring and Select personnel Training and initiates | High professional
supervision system functions level
B | Private Sector Participation ]
i Contract A: Bidding Foundations. }{ Gradually expand the
Collection and First bidding will be  § involvement of the
haulage for urban for 25% private sector's scope
areas
2 Contracl B: Begin promotion of Expand coverage for | Coverage expansion
Collection and community primary and conlinucs.
haulage for marginal | organizations secondary collection
areas
3 Contract C: Training for micro- Contract out all Micre-entreprencurs
Strect sweeping entreprencurs sanual sweeping should be successful
apcrations opeialion
4 Contract D:
Sanitary landfill
operations
Existing fandfill site Operation Contract oul Cosrect operations.
improvement. operation services. sanitary landfill is
Weighbridge Initiate rehabilitation | rehabilitated.
installation. ficological park

Future landfill site

Identify appropriate
sites for a new
sanitary landlill

New sanitary landfill ]
constructed (2006)

37



the Stuly on the Sofid iWaste Maragesent of the Urban Area
of Tegucigolpa’s Central District in the Repuedlic of Honduras

JICA

KOKUSAI KOGYO CO., LTD.

5.3

Preliminary Design for the lmprovement and Overall
Development of the Existing Disposal Site

a. Landfill Site Utilization Plan

Table 14 and Figure 12 show the landfilling scquence plan so as to utilize the whole

reserve capacity of the disposal site which is 2,440,000 m? eflectively.

Tabte 14: Landfilling Plan by Sections

0

Area Period Filled Area (m?} Average fandhli Available space
height {m?)
| A 20056 40,000 20 800,000
Az 2000 20,600 12 240,000
8, 2000-4 84,000 12 1,008,000
B, 1998-1939 27,000 18 432,000
G - 30,000 no furlther filling -
Z - 116,450 no further filling -
Tolals 317,460 €0 2,440,000
Co
| i
. ¥
i

Figure 12; Division of Disposal Site
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b. Required Landfiil Equipment

‘Fable 15 shows the required quantitics of tandhill equipment.

Table 15: Required Landfill Equipment

Equipment 1999 2000 2001 2002 2003
D7 bulldozer | 3 3H3) 3 a(1) 4
Wheel loader 1 1(1) 1 i 1
Dump truck 3 3(3) 3 3 3
fg Pick up i 1(1) 1 1 1
' Waler tanker i 10y | 1 1 1
Motlor grader - - - - -
P: Equipmenl is hired for periodic use,
Numbers in parenthesis represent numbers acquired.
¢. Quantity of the Landfill Improvement Work to be done in 1999
Table 16 shows the main facilities to be constructed in the priority project.
Table 16: Work Quantify of Facility Improvemen!
Description unit Quantity
A |fandfll controtied
2 m high chain mesh fence m 2,000
8 |leachate recitcutation
leachate pump, head=40m, 10 hp unit 2
pump house 2 x 2 x Zm concreto unit 2
sleel pipe, dia. 50 mm m 200
heavy duty flexible hose, dia. 50 mm m 750
% install 3 phase power line km 2
& install 50 KVA transformer unit 1
dam coe, low permeabilly clay m 400
G |[gas veals
23 venls Tm x 1m x 3m seclions seclions 220
O |surface drainage
surface drains, open m 500
conciete culvert reinforced m 50
£ [addiional equipment
porlable purnp, gasotine motor unit 2
fire extinguisher unit 3
f  |ouffer zone
{rees and shrubs for buffer zone seediings 6,000
G |improvemnents to Olancho Road
road pavement m? 20
caution signs sign 6
road markings m GO0
H |sita administration
H.1|office building {reinf cone and block construction) m 120
change reoms (reinf conc and block conslruction) e 50
parking asghalit paving m’ 525
footpath, 1.5 m wide, 75mm, reinf concrete m’ 12
H.2 [truck scale
pitless type truck scale, incl electronic read oul, printer, transport, instalfation, conc set ]
ramp and base
control room n 24
H.3 [water and sewage
water tank, capacity 10m3, reinf conc, 3x 2 x 1.75m, wallt = 150mm m’ 8
seplictank, 1.5x 1.2 x 1.5m, 1=0.10m m? 1
french Sraing, 100 PVC perorated pipe m 120
“FHIS™ type 1alrine unit 3
H 4 Joarage m’ 225
garage
reinforced concrete 150 mm m 37
H.5 [fighting global i
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5.4

Improvement of the Collection and Haulage System

a. Proposed Collection Equipment

The following waste coltection equipment were selected.

) T)';)gj_)f cquipment Area
{5 m" compacior high and middle income residential areas,
13 m’ compactor high and middle income residential areas,
8 m’ compactor old city center
12 m® dump truck low income residential areas

5.5 o’ container truck | marginal areas, collection station for streat sweeping waste
10w’ container truck | marginal areas, coltection station for street sweeping waste
G n’ leased truck low income residential areas, adjustment for required number of equipment

b. Plan of Expanding the Private Sector’s Involvement to Collection Work

The concept of work allocation to the public sector’s direct operation and the private
sector was set up as follows.

Type Assignment Examples
Dyirect Qperation { Problematic areas a) where roads are narraw, traflic is congested and
difficult for passing
| b) where infrastructure, especially roads, is poor
Conteacting-out | Standard arcas Standard residential arcas

Table 17 shows the rate of the dircct operation work and the contracting-out work
which was supposed for priorily project planning.

Table 17; Planned Rate of Direct Operation and Contracting Out Works

Calegory items unit 1999 2000 2001 2002 | after 2003
Collection [Direcl operation ton/day 230 252 222 251 280
Amount  [Conlracting-out ton/day 100 100 200 200 200
Total coltection amount | ton/day 330 352 422 451 480 |
Rale Direcl operation % 70% 72% 53% 56% 58%
Conlracting-out % 30% 28% 47% 44% 42%

¢. Planned Number of Equipment to be Directly Operated

Table 18 shows the planned number of equipment to be directly operated by the
SWEU or the MCC.

Table 18: Planned Number of Equipment to be Directly Operated

1993] 2000] 2001] 2002] 2003] 2004] 2005] 2006] 2007] 2008] 2009] 2040
15m° compaclor 11 1 10 10 10 10 10 10 i0 10 10 10
13m® compactor g 9 0 0 0 0 0 0 0 0 0 ¢
8’ compactor 0 0 0 0 3 3 3 3 3 3 3 3
12m® dump truck 10 10 O 5 5 5 5 5 5 5 5 5
5.5m° hoist buck 1 1 0 9 ] g 9 ) 9 9 9 g
10m® armrolt fruck 1 1 0 0 9 9 9 9 9 g 9 g
5.6m° contained 11 1] 0 §0 90 80 90 90 90 90 90 S0
10m® containes i3 13 v} 0 90 90 90 90 90 a0 90 80
Rental truck 0 3 29 16 8 8 8 8 8 8 8 8




JICA
KOKUSAI KOGYO GO, LTD.

£he Stundy o the Soled Waste Managenent of the Urban Area
of Texnecigalpa's Central District in the Republic of Honduras

5.5 Priority Projects Cost

5.6.1 Final Disposatl

a. Investment

Table 19 shows the investment schedule for the final disposal.

Table 19: Investment Schedule for Final Disposal

unil: 1000 Lps
ikenis 1999 | 2000 { 2001 | 2002 | 2003 | 2004 | 2005 | 2008 | 2007 | 2008 | 2069 | 2810
Equipment
Buitdoser, 2101p 0| 8,884 0] 2,661 0 g 0] 8884 0 2,961 0 o]
Wheel loader, 15011p 0 891 0 0 0 Q 0 891 0 1} 1] 0
Dump tiuck, 10toas 0] 1,733 0 0 0 0 0] 733 0 0 0 0
Watcr tanker of 422 0 0 0 0 0 422 0 ¢ 0 0
Pickup o] 234 0 Q 0 0 0 234 0 0 1] 1]
Facilities Improvement | 6332] 1,128] 1,158 BOSY 1.403] 2458] 1620 1879] 1.614] 1562{ 1,628] 1,617

b. O & M Cost

Table 20 shows the required O & M cost for final disposal. The required O & M cost
aller 2003 will be constant.

Table 20: O & M Cost for Final Disposal

unit: 1000 Lps
Calegory tens 1993 2000 2001 2002 after 2003 <
annually g
Dieset Bulldozer, 210Hp 126 726 726 726 968
Wheel loader, 150Hp 145 145 145 145 145
Dump truck, 10tens 145 145 145 145 145
Water tanker 0 19 19 19 19
Pickup 0 i9 19 19 19
Lubricant 15% of diese! 152 1£8 158 158 185
Spareparts 10% of basic price 921 973 873 973 1,210
Repalr 5% of basic price 480 487 487 487 605
Labor Manager 132 132 132 132 132
Assistant Manager 116 116 231 231 23
Operator 231 297 297 297 330
Trucksca'e operator 66 65 65 &6 66
Worker 330 330 330 306 396
Securdy guatds 99 99 93 99 99
total 3.52% 3,714 3,830 3,896 4,583
[Miscellanecus | 10% of direct O&M cost 352 an 383 390 456,
IRental Molor grader 120 120 120 120 120
[Totz1 Oam 3,597 4,205 4,333 4,403 5,139
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Collection and Haulage
a,. Investment Schedule of Equipment

Table 21 shows the investment schedule for waste collection equipment

Table 21: Investment Schedule for Wasle Collection Equipment

unil: 10001 ps.

Equipment 1999 | 2000 | 200t | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 { 2009 | 2010
15m” compactor 0]10,503 0 0 0 0 0 0] 10,503 0 0 0
8m® compactor 0 Q o| 2080 0 0 0 0 0 0| 2.080 0
1201® dumip truck 0 0| 3.456 0 0 0 0 0 0| 3.466 0 0
[am? hois! trusk ) o] 6,239 0 0 0 0 0 0| 6,239 0 0
10m? armroll truck ) 0 o| 7.040 0 0 0 0 Q 0| 7.940 0
55m° container 0 o] 1,542 0 0 0 0 0 Q0 1,512 0 0
10m? containes 0 0 0| 3.528 0 0 0 0 0 0| 3.528 0
Total 0]10,503)11,216]13 547 0 Q 0 0| 10,503 11,216}13,547 0

b.  Operation and Maintenance Cost

Table 22 shows the required cost for operation and maintenance. This table contains
the required cost for the contracting-out work.

Table 22: Required Cost for Operation and Maintenance

unit; 1000L ps
items 1999| 2000Q] 2001} 2002] 2003] 2004] 2005] 2006] 20071 2008] 2Q00%9] 2010
Direct Operation
15m? cormpactor 4.345] 4,345] 3,950} 3,950] 3.950] 3.950| 3,950] 3950] 3.950] 3,95G{ 3.950] 3.850
13m° compaclor 4230] 4,230 0 ¢ 0 0 0 0 0 0 0 [
8m? compactor 0 0 ) o] 885 885] 835] 885 885 885 685] 885
12 dump fruck 1.0674] 1,074 O 1,720} 1,780| 1.790] 1,790] 1,790] 1,720] 1,790} 1,790] 1,790
5.50" hoisl tnick 226 226 0] 2,034| 2,034 2.034] 2,034] 2,034 2,034] 2,034] 2,034] 2,034
10m® armeoll truck 253 253 L] O 2277| 2277| 2,277} 2277 2277 2,277} 22%F]| 2277
5.5m" container 9 9 0 76 76 76 75 16 76 i6 76 76
10m? container 25 25 ¢ 0 176 176 176 176 176 176 75 176
Rentai truck O] 1,404[13.572] 7.483| 3,744| 3,744 3,744] 3.744| 3,744} 3.,744] 3,744| 3,744
Sub-Total 10,163]11,567}17.522]15,338]14,932| 14,932]14,932] 14,932 14,9321 14,932(14,932]14,932
Contracting out
Sub-lotal 10,950]10,950] 21,9001 21,500 21,9001 21,900] 21,900} 21,900 21,900] 21,900] 21,600121,900
Tolal Q&M Cost 21,143]22,517139,422] 37,235 36.832| 36,832] 36,8321 34,832 36,8321 36,832| 35,832} 36,832
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5.5.3 Overall Cost for the Priority Projects

Table 23 shows the whole cost tor the priority projects.

Table 23: Project Cost Summary of the Priority Projecls

ltems Calegory 15958 2000 2001 2002 2003 2003-

2010
Cotlection & Haulage |[lnvesiment o] 10,503] 11.216] 13,547 -l 35266
O&M 10,163] 11,5671 17622 15338] 14932] 104,524
|Contraciout 3 10,950 10,955}{ ___23900] 21,800/ 21,900] 153,300
Street Sweeping nvestmenl Q 656 0 0 - G656
O&M 2,840 2840 3,316 3.500 3,500] 24503
I _|Contractout | 6730 6730] 6730| 7104 7,104] 49,727
{Final Disposal Investimenl 6,332 12,164 0 2,961 -1 17,005
0&M 3,867 5334 5,491 5214 6,542 46,470
General Expense [OM 2,550] 2,961 4,739 ___4,329{7 4,495] 31,589
Total Investiment 6,332 23,323] 11,216] 16,509 -1 52,927
&M 19,550 22,702] 31.069] 28381 29,470 207.086
Contract out 17,680 17,680] 28,630f 29,004] 29,004 203,027
Yotal 43,5621 63,705f 70,915] 173,894] 538474 463,041
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6.

6.1

Project Evaluation

Technical Evaluation

The technical system proposed in the priorily projects and the master plan is
esscatially the same as the present system consisting of waste collection, haulage, and
disposal. It will not include any major processing or tecatment system except on-site
composting, that docs not require complex technology. This technical system would
be suilable because it is consistent with the institulional requirements tor the area,
identified in the main report, and also with the main SWM objectives, ie,
improvement of sanitary conditions and preveation of negative environmental
impacts posed by the implementation of SWM works.

a. Collection and Haulage

All proposed collection and haulage systems, including the compactor truck 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 aver four years. Their
previous exemplary performance records have proved that they are appropriate for the
Central District in terms of the wasle quality, the topographical features, the climate,
the existing skills, ete. As of August 1998, all collection vehictes granted by the
Japanese Government in 1993, i.e., 12 compaclors, 0 dump trucks, | hoist truck, 1
arm-toll truck, are still operable cxcept one compactor, which was wrilten off in a
traffic accident. This implics that there are no technical problems predicled in the
proposed collection and haulage system.

A collection system using large communal containers is currently used as collection
points {or strect sweeping waste. The master plan proposes to apply this system for
marginal areas so that residents living in inaccessible areas can carry their waste to
containers. Whether the operation of this proposal will be a suceess depends on the
ncighborhood’s cooperation and the accessibility of container trucks. the
applicability of this systein has been demonsirated through the implementation of this
system in the pilot project, as a part of this study, in Colonia San Martin, Tres de Mar
and Ayestas. The pitol project demonstrated that a hoist truck for a 5.5 m’ container
can access relatively broad areas in marginal districts where road conditions are very
poor. Therefore, in order to minimize the costs, the master plan proposes a
combination of hoist trucks (for 5.5 m® conlainers) and arm-roll trucks (for 10 m’
containers) as the collection and transportation system for marginal arcas in order to
minimize the cost.

The container system requires special attention because its impropes use would aftect
the cntirc SWM system. If containers are used in residential or commercial areas,
pcople may discharge their waste generated through business activilics into them,
This not only will increasce 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 opportunify to carn 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
containcss. Because it is essential to control the possible negalive impacts of this
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system, the master plan proposces (he container system only for marginal areas, where
residents can supetvise the containers, and for collection points for street sweeping
wastes, carcfully supervised by the authority responsible for SWM.

b. Final Disposal

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

The institulional master plan proposes a solution for the second cause in delail. For
the first, the third, and the fourth causes, possible solutions were, as a pait of pilot
projects in this study, deimonstrated in the on-the-job training programs, the raising
awareness campaign, and the improvement of scavenger management. The AMDC
and the MCC is required to expand these experiences and (o develop an appropriate
system in line with the institutional master plan, carrying on the learning process 1o
solve these problems over executing the final disposal operation.

¢.  Maintenance Workshop

The repairing capacity of the Cleansing Depactment’s workshop has improved
through repairing machinery granted in 1993 by the Japanese Government. The fact
that all collection vehicles granted in 1993, except one compactor, are still operable as
of August 1998 — after four years and eight months -- has proved that its repairing
capacily is sufliciently adequate.

The existing problems of repair works (long repair period) is atiributed to the
inappropriate administrative system. The instilutional master plan proposcs to solve
these probleins in detail.

d. Human Resources

The total number of people required for SWM works in 2010 will be more than
double the current number. The master plan, therefore, proposes to extend the
involvement of the private scctor to control the number of employees required by the
MCC; the aim is to maintain the Cleansing Department’s present level of SWM
cmployces.

The master plan proposes to shilt the public scctor’s role in SWM works from actual
physical engagement to control and supervision. The institutional master plan,
therefore, proposes an education plan to teain the required staff.
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6.2

Social Evaluation

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

Negative Impacits:

Loss of livelihood for scavengers.
Loss of employment for staft currently employed at the Cleansing Depariment
itiated by the expansion of the private scctor’s involvement.

¢ Risc in the waste collection fee rates.

¢ Uneven wealth distribution caused by the expansion of the private sector’s
mvolvement.

Positive impacts:

o Improvements in public health and sanitary conditions.
¢ Prevention of flooding.

¢ Promeotion of forcign investment and tourism.

¢ Increase in land value.

a.  Mitigation Measurcs to Predicted Negative Impacts
a.l Loss of Livclihood for Scavengers

The master plan proposes to prohibit the entry of unauthorized persons into a disposal
sile 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 master plan proposes to take a few measures to
minimize this kind of social impact prior to the entry restrictions. ‘The first step is to
intcoduce a recycling system at generation sources, which aims at diverting the cureent
predominantly informal reeycliog activities to the formal recycling activities. The
second step is to eslablish a manual sorting plant to be placed near a disposal site; this
will create job opportunities for scavengers who will be cmployed as sorling workers.

a2 Loss of Employment for Staff Curreatly Employed at the Cleansing
Department initiated by the Expansion of the Private Sector’s Invelvement

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 participalion is
expanded without a proper progran.

‘The master plan proposes the MCC (o retain the capacities to conduct some SWM
operalions directly. For collection and haulage, the master plan proposes the MCC to
retain the capacitly to do at lcast 25% of the enltire collection and haulage works. The
proposed required collection and haulage 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 participalion will not result in layolls
for the present employees.

For street sweeping, the private sector has already become involved in sireet sweeping
work since March 1998, As of Aupust 1998, there were about 100 workers, employed
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by the Cleansing Departinent, and about 300 workers, employed by micro-enterprises
lhat are contractors to the Cleansing Depariment. The master plan proposes the MCC
1o retain the capacity 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,
Theeefore, 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.
Although this would increase the financial burden on citizens, the master plan, to
minimize negative impacts, has taken the tollowing considerations into account.

"

g
&£

a) To introduce the cross-subsidy mechanism (i.c., the aflluent pay for the less
well off).

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

¢) To keep the proposed rate below 1.6% of the resident’s income.

Table 24 compares these amounts.

Table 24: Proposed Waste Colleclion Fee Rate for Residential Waste

unit: Lps/montivhousehold
Income Level Group Proposed Rale Willingness lo Pay 1.0% of Income
High Income Residenis 70 40 69
| Middle Income Residents 33 3o 32
Low Income Residents 18 20 20

The master plan proposes the rate for high income residents to be higher than the
amount they are willing 10 pay becatse it was deemed that they can aflord to pay
more as the WTP is far below 1% of the average income.

a4 Uncven Wealth Distribution causcd by the Expansion of the Private Scctor’s
Involvement

Without carcful consideration, further participation 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 perforimance records, onc company could
be awarded more than onc contract by the MCC. Also, if the contract requircments
are stringent or demand that the confractor 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 companics that are rich and
successful.

Thercfore, the master plan proposes o resteict the size of cach collection and haulage
confract to 50 ton/day to give micro-enterprises more opportunitics to cater the
compelition.
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b. Predicted Positive Impacts
b.l Improvements in Publie Health and Sanitary Cenditions

The implementation of the project will bring various benefits. Poor collection or
disposal practices encourage the breeding of insects, rodents, and pathogens that can
causc and transmit diseases, particularly several diseases found in the tropical ctuster:
viral encephalitis; trypanosomiasis; and Bancroflian filariasis. Since the master plan
intends to mitigate the effect of such diseases by the climination of waste heaps and
the introduction of sanitary landfills with proper facilitics, considerable improvements
in public health and in disposal sitcs can be anticipated; conditions in nearby illegal
dwmping sitcs are atso assumed to improve constderably.

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

b.2 Preveation of Flooding

Inadequate collection and transport of wastes may also clog open drains, creating
breeding grounds for malaria and dengue-transmitiing mosquitoes, or causing floods
in rainy seasons, 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 rcgular road
sweeping services.

b.3 Promotion ef Investment and Tourism

i In addition to the above-mentioned health effects, proper collection, transport and
disposal of wastes shall provide the Central District with a favorable environment for
the promotion of forcign investment and tourism. Since the Central Distriet is the
capital of Honduras, the improvement of its environment wilt enhance its image and
eventually contribute to altracting more investors and foursists to the area.

hd. Increascin Land Value

Well-managed waste disposal scrvices also improve the fiving environment which
result in increased land values. A study on the relationship between the living
environment and land value suggests that, other factors held constant, housing valucs
with distance from a landfill rise at an average rate of 6.2 % a mile within a two-mile
radius of the fandfill, presumably because the enviromnental and aesthetic problems
associated with living near a landfill diminish as distance from it increases”’. Thus, the
master plan, with the proper sanitary landfilling measures, increases the land value

around the present illegal dumping sites and the disposal site.

! Beede, D.N. and Bloom, N.E. 1995, ‘The Economics of Municipat Solid Waste, The World Bank
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Environmental Evaluation

Table 25 sununarizes the impacts that are predicted to occur with the implementation
of the SWM master plan.

Table 25: Summary of the SWM Master Plan Envircnmental Evaluation

the Disposal Site

Reduction of land il gas

=» Less air pallution

=3 E.ess contributors to global
waming

Reductien of leachate

= Less water pollution

Improvemcal in acsthetic

conditions

+ Incecase of land price
* Reduction of public auisance
+ Creation of job opporunitics

Project Components Positive Impacts Negative Impacts
Increase in Waste | Waste ¢ Improvement of sanitation and s Air pollution
Cellection Rate Collcetion clcanliness s Noise pollution

=> Modtalily and morbidity
=» Promotion of tourism
=>» Promotion of business
+ Improvement in air quality
s Improvement in water qualily
* Removal of offensive odor
o Improvement in acsthetic
conditiens
¢ Roduction of public nuizanee
» {.css contributors to global
warming
» Creation of job opporiunilics N
Haulage + Creation of job oppotiunitics ¢ Increase of traflic
=» Air polution
= Global warming
=» Fraffic accidents
=» Conguestion of traftic
=» Consumption of fossii fucl
Improvement of Landfilling » Improvenwat of sanitation ¢ Increase of equipment

=» Air pollution

=> Noise

=» Vibration

= Consumption of fossil fucl

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

As for the improvement of the final disposal, it will significantly mifigate the existing
negative impacts. This benefit will outnumber the negative impacts that will result

from an increase in the use of heavy tandfill equipment.
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6.4 Financial Evaluation

6.4.1 Financiat Evaluation of the SWM Master Ptan

a. Conditions for Financial Evaluation

Table 26: Condition for the Master Plan's Financial Evaluation

Evaluation Period | §2 years, lrom 1999 until 2010

Executing Body | 2y The AMDC’s SWEU will be the cxecuting unit starting from 1999. Afler
2001, the Municipal Cleansing Corporation (MCC) will be the executing body.

b) The MCC will commission private contractors to execute some of the work.

Investment Plan | 3) Collection and Haulage

New equipment will be acquired in 2001, 2004 and 2008, and the investment
nceessary for the purchase of these equipment is included in the cxpenses
calculated for the previous fiscal years.

b} Strect Sweeping

One 4 ton truck, for transporting MCC street sweepers, will be operated in
2001; more trucks will be operated in 2009.

¢) Final Disposal -
In §999, the final disposat site will be improved, so it can be used until 2006.

In 2004, the fand for the new disposal site will be acquired and construction
work will be completed in 2006,

d} Recycling

In 2004, one 4 ton truck, used to carry recycled waste to middle men, will be
operated; more trucks will be purchased in 2008.

In 2004, recycling of some wastes will begin by putiing containers at public
arcas and supermarkets (high-income areas).

In 2008, recycling of some wastes will begin by putling containers at
elementary schools (middle-income areas).

In 2007, the semi-mechanical sorting plant for the cecovery of valuable items
will be constructed near the new disposal site.

Salvage Value ‘The salvage value of equipment for collection, haulage, landfilling, street

sweeping and reeycling equipment, and a disposal site in 201 ¥ were taken into
account.

Cut-olT Rate Based on the interest rate of 1D for foans, the cut-ofY rale was established at 12%

per annum.

Interest Rate a) Long Term loan

¢ Itis assumed that a long term loan will cover 80% of the investment
required in 2000.

% ¢ The assumed interest rate is 8.5% per annum.
¢ The repayment pediod is 10 years, of which the grace period is 2 years.
b) Short Term Loan

¢ The assumption is that a short term tean will cover the finance required
tempotarily.

¢ The assumed inferest rate is 12.5%6 per annum.
Inflation The present value (1998) is used for the financial cvalvalion
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b. Cascs for Financial Evalualion

For the financial evaluation, the various cases of the waste fee collection system, the
waste fee collection rates, the waste collection fec systein, and basic socic-cconomic
parameters were asswned and tour cases were formulated.

Table 27: Cases to be Examined for the Master Plan’s Financial Evaluation

Case Main Systems Description
1 s Present waste fee | 1) Waste fee collection system g:l
collection system s Residential waste:  Joint billing with fixed property tax -
e Present waste fee » Business waste: Joint billing with business income tax
tariff 2)Waste fee collection rale
» Residential waste:  from 48.7% in 1998 to 9G%: in 2010
s  Business wasle: from 73.8% in 1998 10 90%:in 2010

3)Revenue Potential
a) Residential waste:
+ The number of houschold is proportional to the population.
¢ Fixed property values is reviewed every 5 years.
b) Busingss waste:
¢ _Therevenue is proportional to changes in GRDP,
2 « Joint billing of 1) Waslte fee collection system

- waste collection Joint billing of waste collection fecs and electricity charges will begin
fees and from 2001
electricity 2) Wasle fee collection rate
charges from The collection rate for residential waste and business waste collection
2001 fees will increase to 90%.
# Present waste fee | 3) Revenue Potential
tasifl The conditions are same as in Case 1,
3 e Joint billing of 1) Waste fee collection system
waste colfection Joint bilting of waste collection fees and electricity charges will begin
fee and from 2001
electricity 1) Waste fee collection rate
charges from The collection rate for residential waste and business waste collection
2001 fees will inceease to 90%.
* New waste fee 3} Waste collection fee system
system A From 2001, the system witl be changed as follows:

a) Residential waste:
High-income group:  Lps. 70month‘house (175% of W1P)
Middle-income group: Lps. 33/month/house {(110% of WTP)
Low-income group:  Lps. 18/monthhouse (90% of WTP)
b)Business waste collection Fee will be charged according to their
annual furnover,
¢)Large scale dischargers will be charged according fo the discharge
amount.,
Collection service: Lps. 480/1on
d)Direct hauliers will be charged according to the haulage amount.
Direct haulage: Lps. 50/ton
4) Kevenue Potential
The conditions are same as in Case .
4 ¢ Joint billing of 1y The difference between Case 3 and Case 4 is the proposed waste
waste collection | collection fee. In Case 4, the waste collection fee s raiscd in a few stages.

fee and 2} Waste collection lee system
electeicity a) Residential wasle {unit:Lps/monthvhouse)
charges from 2601 2003 2008
2001 high-income group Lps. 63 Lps. 70 Lps. 80
& New waste fee middle-income group: Lps. 22 Lps.33 Lps. 36
system B fow-incone group: Lps. 11 Lps. I8 Lps. 20
. b) Large scale dischargers: Lps. 480/ton  Lps. 48G1on  Lps. 530/10n
¢} Direct havlage: Ips. 30don  Lps. S0ton  Lps. $5/ton
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¢. SWM Costs, Waste Cellection Amounts and Disposal Amounts in the

Master Plan

Table 28 summarizes the estimated SWM costs, waste collection amount and disposal
amount for the master plan until 2010 for the financial evaluation.

Table 28: Estimated SWM Costs and Waste Amount

unit: Lositon

§ iem 1997* 1999 to 2000 2001 to 2007 2008 1o 2010

average average average
Colection & Haulage'** 836 1754 2831 2667
Street Sweeping NA 9202 9742 975.0
Final Disposal 5.5 379 458 384
Recycling Q 0 2817 2002
Qthers NAJ NA NA N.A
Total SWM Works 130.2 290.8 362.0 350.7
Note:

¥ Excludes depreciation,
;. Includes depreciation of investraent for improvement of disposal site.
¥ [ncludes the cost for contracting out.

d. Financial Internal Rate of Return (FIRR) and Financial Balance

Table 29 shows the FIRRs and the NPVs at a 12% discount rate for the four
hypothetical reveanue casces.

Table 29: Result of FIRRs for 4 Cases

§ Case Description FIRR Discoudrate= 120%
(%} Revenue aver NPV*
Expendilure (R-E)
(1000Lps)
Case 1 |s Present waste fee collection system N.A. 0.7191 -128,683
o Prescit waste fee rates B _
Case 2 |e joint billing of wasle collection fees NA. 0.8188 -85,965

anud clectricity charges from 2001

o Present waste fee rales

Case3 |+ loint billing of waste collection fees 228 1.0413 19,826
and electricity charges from 2001

» New wasle fee system A

Case4 s loint billing of waste collection fees
and eleciriciiy charges from 2001

» New wasie fee system B

iote: NPV stands for Net Preseal Value,

17.2 1.0264 12,679

For Case 1 and Case 2, the net present values calculated based on a discouat rate of
12.0% (opportunity costs} are negative and therefore indicate that the master plan will
be financially unfeasible. The infercnce is that the waste collection fee system must be
changed.

For Case 3 and Case 4, the FIRRs imply that the master plan will be Ginancially
feasible, because they exceed the cut off rate of 12.0%.

Figure 14 shows that although the profit and loss between 1999 and 2001 will be
negative, it will be positive after 2002 and the internal reserves will reach Lps. 68
million in 2010, which will be enough for the required investment. Therefore, il
implies that Case 4 will make the master plan financially sustainabte.
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e .

The conclusion is that Case 4 will be more acceptadle to the citizens than Case 3.

140000
-5 100000
[»%
> 80000 ~®— Revenue
s —&— Cxpanditure
:::: 60.000 —&=Balance
é 40.000 ~*-Reserved Fund
< 20000

Figure 14: Cash Flow Diagram for Case 4

e. Conclusion of the Financial Evaluation

The financial evaluation concluded that theoretically both Case 3 and Case 4 will make

the master plan financially feasible. The financial evaluation of the two cases revealed
the following requirements:

a} The waste fee collection rate must be increased to 90% by introducing the
joint billing of waste fees and electricity charges.

b) The new waste collection fee system, proposed in the master plan, must be
introduced.

If the above requirements are salisfied, even though the waste fee rates gradually rise

as in Case 4, the master plan will be financially feasible because the FIRR will be
17.2%.
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6.4.2 Financial Evaluation of the Priority Projects

a. Conditions for Financial Evaluation

Table 30: Condition for the Priority Projects' Financial Evaluation

Evaluation Period

The perfonnance of projects to be invested from 1999 to 2002 is evaluated for 12
years, from 1999 until 2010

Exceuting Body

a) The AMDC’s SWEU will be the executing unit statling from 1999, After
2001, the Municipal Cleansing Corporation (MCC) will be the exccuting body.

b) The MCC will commission privale contractors to execute some of the work.

Investmenl Plan

a) Collection and Haulage

‘the operation of new equipment will start between 2001 and 2003, and the
investment necessary for the purchase of these equipment is included in the
expenses caleulated for the fiscal year before these years. The investment for
replacement are included after seven years,

by Sirect Sweeping

In 2001, one 4 ton truck, for transporting MCC street sweepers, will be
purchased; it will be replaced in 2008.

¢} Final Disposal
In 1599, the final disposal site will be improved, so it can be used unlil 2006,

In 2004, the land for the new disposal site will be acquired and construction
work will be completed in 20086.

{n 2000 and 2002, new Jandfill equipment will be purchased and they will be
replaced aller six years.

d) Recycling is not included in the priority projects.

Salvage Value The salvage value of equipment for collection, havlage, landfilling, strect
sweeping and recycling equipmient, and a disposal site in 2011 were taken into
account.

Cu!-off Rate

Based on the interest rate of FDB for loans, the cut-off rate was established at 12%
PEr anntink.

Interest Rate

a) Long Term Loan

o [tis assumed that a long term loan will cover 80% of the investment
tequired in 2000.

¢ The assumed interest rate is 8.5% per annum,
o ‘The repayment period is 10 years, of which the grace period is 2 years.
b) Shoré Term Loan

» The assumption is that a short term loan will cover the finance required
temporarily. '

o The assumed interest rate is 12.5% per annum.

Inflation

The present value (1998) is used for the financial evaluation
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b. Cases for Financial Evaluation

‘the financial evaluation for the master plan found that the introduction of the joint
billing of waste collection fees and electricity charges will be essential to ¢nsure a
sustainable S\WWM. Therefore, for the priority projects’ financial evaluation, the
various cascs shown for the waste Ive cotlection rates, the waste collection fee system,
and basic socio-cconomic parameters were assumed; three cases were formulated.

Table 31: Cases to be Examined for the Priority Projects’ Financia! Evaluation

Caseo Main Systems Description
1 « Joint billing of | 1}¥Waste fee collection system
waste collection Joint billing of waste collection foes and electricity charges will begin
{ees and from 2001
electricity 2Waste fee collection rate
charges from ‘the collection rates for residential and business waste collection fres
2601 will increase to 90%.
¢ Present waste MRevenue Potential
lee tariff a) Residential waste:
 The number of household is proportional to the pepulation.
¢ Fixed property valucs is revicwed every 5 years.
b) Busingss waste:
¢ The revenue is proporiional to changes in GRDP.
2 s Joint billing of | 1}Waste fec cotlection sysiem
waste collection Joint billing of waste collection fees and electricity charges will begin
fec and from 2001
electricily 2)Waste lec collection rate
charges from The cotleclion rates for residential and business waste collection fees
2001 " will increase to 90%.
s New waste fee | 3)Waste collection fee system
sySIcm A [t will be changed fo the following system from 2001,
g a) Residential waste:
High-income G.:  Lps. 20 monthvhouse (175% of WTP)
Middle-income G.: Lps. 33/month'house (1103 of WTP)
Low-income G.:  Lps. |8/montlvhouse (90% of WTP)
b)Business waste collection fee will be charged according to their
annual turnover.
¢)Large scale dischargers will be charged according to the discharge
amoual.
Collection service: Lps. 480.10on
d) Direct hauliers will be charged according to the haufage amount.
Dircct haulage:  Lps. 50/1on
4}Revenue Potential
The conditions are same as in Case |.
3 » Joint bilting of | 1)The difference bedween Case 2 and Case 3 is the proposed waste
wasle collection | collection fee. In Case 3, the waste collection fee is raised in a few
fee and stages.
electricity 2) Waste collection fee systein
charges from a) Residential waste  (unit:Lps‘montivhouse)
2001 2001 2003 20608
o New waste fee high-income group Lps. 63 Lps. 70 Eps. 80
system B middle-income group:  Lps. 22 i.ps. 33 Lps. 36
low-income group: Lps. Il Lps. 18 Lps. 20
b} Large scale dischargers: £.ps. 480/ ton Lps. 480/ton Lps. 530/ton
d} Direct haulage: Lps. 50/on  Lps. 50ton  Lps. 55/ton
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¢.  SWNM Costs, Waste Collection Amount and Disposal Ameunt in the Priority

Projects

Table 32 summarizes the estimated SWM costs, waste collection amount and disposal
amount for the priority projects until 2010 for the financial evaluation.

Table 32: Estimated SWM Costs and Waste Amount for the Priority Projecls

unit: Lpsfton
items 1999-2000 2001- 2003 1992-2003
average average average

{Collection & Haulage” 1764 249.4 2246
IStreel Sweeping® 920.2 a74.6 953.3
{Final Disposal 379 499 45.9
Adminislration etc. N.A. NA. NA

Total SWM Works 200.8 3656.5 3410

Note:
*: Includes the cost for contracting out.

d. Financial Internal Rate of Return (FIRR) and Financial Balance

Table 33 shows the FIRRs and the NPVs caleutated based on a 12% discount rate for
the three hypothetical revenue cases.

Table 33: Resulf of FIRRs for 3 Cases

Case Descriplion FIRR Discount rate = 12.0%
(%) Revenue over NPV
Expenditure {(R-E)
{1000Lps)
Case 1 |e Joint billing of waste collection fees 0.1 0.9240 -30.240

and electricity charges from 2001
» Present wasle fee rates
Case 2 [e Joint billing of waste collection fees 322 1.1047 42.069
and eleciricity charges from 2001
o New waste fee system A
Case 3 |» Joimt billing of waste collection fees 230 1.0674 27.016
and electricily charges from 2001
+ New wasie [ee sysiem B
Note: NPV stands for Net Present Value.

For Case 1, the net present values, calculated based on a discount rate of 12.0%
{(opportunity costs) are negative and therefore indicate that priority projects will be
financially unfeasible. The inference is thal the waste collection fee system must be
changed.

For Case 2, the FIRR implies that the priority projects will be financially feasible,
because it will reach 32.2%, widely exceeding the cul oft rate of 12.0%.

For Case 3t 1 will introduce the transitional raise of waste collection fee system, the
FIRR also implies that the priority projects will be financially feasible, because it will
reach 23.0%, still exceeding the cut off rate of 12.0%.

Figure 15 shows that although the profit and loss between 1999 and 2001 will be
negative, it will be positive after 2002 and more than Lps. 12 million will be gained
annually after 2003. Case 3 will make the priority projects financially sustainable
because internal reserves will reach Lps. 18 million in 2003,
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Figure 15: Cash Flow Diagram for Case 3

¢. Conclusion of the Financial Evaluation

The financial evaluation concluded that theoretically both Case 2 and Case 3 will
make the priorily projects financially feasible. The hnancial evaluation of the two
cascs revealed the following requirements:

a) The waste fee collection rate must be increased to 90% by introducing the
joint billing of wasle fees and clectricily charges.

b) The new waste collection fee system, proposed in the master plan, must be
introduced.

If the above sequirements are satisfied, even though the waste fee rates graduatly
increase as in Case 3, the priority projects will be financially feasible because the
FIRR will be 23%.

6.5 Economic Evaluation

6561 The Economic Evaluation Method

The cconomic evaluation aims to cxamine the viability of the project in
macroeconomic terms. As it is difTicult to quantify the benefits obtained through the
implementation of SWM projecis (although various approaches have been tricd),
sonie of the benefits are only quantified in gencral. Yor the purpose of this economic
cvaluation the WP data, obtained through the public opinion survey, is the econoimic '
benefit of this project. Fg

Generally, the WTP amount increases with income growth and the promotion of
environmental education and awareness. Looking at the present situation, however,
there is a tendency that the WTP amount is inversely proporiional to the income level.
As the potential benefils associated with disposal site improvement affect only the
immediate neighbors, the general WTP of residents are less likely to increase.
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6.5.2

6.5.3

Taking these factors into account, the economic internal return (EIRR) was calculated
based on the fotlowing conditions.

a) For 1999, only investment was included,

b) It was assumed that the WTP will incecase in proportion to the GRDP per capita
and reach in 2003 to the level of willingness o pay obtained by the survey.

¢) As the study did not survey the WTP for non-residential waste, expenses for waste
scrvices paid out by non-residential sources in 1997 was uscd. In other words, it
was assumed that non-residential sources will expend annuatly Lps. 263/ton until
2010.

d) The conversion factors were used to calculate the economic costs in order to take
faclors, such as internal transfer of taxes, uncmployment rate, ete., into account.

¢) The book values of cquipment for 2011, 10 be procured by the MCC, were
included.

Economic Evaluation of the Master Plan

a. Economic Interaal Rate of Return (ETRR)

The EIRR of the master ptan, calculated based on the above benefits and costs, was
16.1%, which is over the cut off rate.

b. Qualitative Evaluation

The masicer plan projects will improve the sanitary and working conditions in the
existing disposal site, lcading to the improvement of the surrounding environment and
social acceptability of the disposal site.

Expanding waste collection services into marginal aceas will reduce the number of
discasc-carrying vermin, cspecially mosquitoes that transmit the virus which causes
dengue fever.

The sccondary effects will be the increase in job opporiunitics and the intreduction of
sanitary landfitling technologics to other Honduran cities.

Recyeling will contribute to resource recovery and natural conservation, and also to
reduction of illegal dumping as side effect.

These eftects, which are too difficult to be quantified, would far outweigh the
quantifiable benefits.

Economic Evaluation of the Priority Projects

The EIRR calculated for the priority projects is greater than the master plan’s EIRR at
18.6%.
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Conclusions and Recommendations

Conclusions

a.

D

2

3)

4)

3)
6)

b.
1)

2

3)

4)

Antount of municipal solid waste generated and the waste strecam

As of 1998, approximately 481 ton of municipal solid waste is generated each day
in the Central District. This figure includes the overall municipal waste generation
ratc of S66 g/cap/day and residential waste generation rate of 375 gfcap/day.

Based on the assumption that the collection rate is 64%, 289 ton is coltected per
day if waste is collecled everyday. In reality, however, Saturday is a half-day and
there are no cotlection services on Sunday, so the actual daily collection amount is
368 ton/day. Further, dischargers haul 23 ton of wasle (o the disposal site, most of
which is commercial waste.

The final disposal amount is approximately 343 ton/day: 333 tow/day of municipal
wasle, and 10 tow/day of industrial waste and medical waste.

The on-site disposal amount is approximately 20 ton/day and the amount recycled
at generation sources is approximately 4 ton/day.

The uncollected waste amount is approximately 114 ton/day.

‘The present waste gencration amount is estimated to double (1,053 ton/day) in
relation to the forecast population increase, that is from 0.85 million in 1998 to
1.35 million in 2010. Thesc waste problems are predicted to worsen by 2010 if no
countermeasures are taken. Therefore, an appropriate municipal solid waste
management system niust be established urgently.

Technical System

At present, the most common SWM technical systein in the Central District is
rudimentary, composed only of collection and haulage of waste and final disposal
systems. This system is basically appropriate for the Central District as long as the
acquisition of land for the disposal site is financially and socially unproblematic.

As nalure conscrvation is a global issue, such concept shoukd be gradually
incorporated into the solid waste managemenl. As a long tenn plan, the Central
District should gradually introduce both a recycling system and a waste
minimization system; however, long term solutions must not afleet the financial
sustainability of the cleansing work.,

The present collection and haulage system, i.c., the compactor collection system
and the container collection system, funciions adequately, but the efticiency of the
dump truck collection system was poorer in comparison. Therefore, the use of
dump trucks for waste collection should be avoided.

The introductlion of a waste transfer system will not be necessary until 2006, when
the reserve capacily of the present disposal site expires, beeause the current
disposal site is located only 6.5km from the center of the cily.
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5)

6)

Arcas that do not receive collection services are frequently tow income residential
arcas where lack of a frequent service has left unhygienic conditions, that are
often blamed for outbreaks of denguc fever. The expansion of a regular waste
collection service, therefore, should be a continuous endeavor,

In arcas where collection vehicles are inaccessible duc to the poor road conditions
and topographical features, the point collection system with communal containers,
that obliges beneficiarics to bring their waste to points accessible to collection
vehicles, should be adopled. One of the pilot projects conducted during the study
found that residents’ are willing to cooperate with primary collection (i.c. taking
their wastes to the coltection points) as long as environmental education and
public motivation is promoted sufficiently.

7) The present disposal site is 31.7 hectares, of which only 12 hectares are currently

8)

9)

<.

1}

2)

used for landfilling. Even though the final waste disposal anount is predicted to
increase in fulure, the site has the capacily to reccive waste generated in the
Central District until 2006. The preseat disposal site has a favorable natural
condition in terms of eavironmental protection and haulage of waste. The sanitary
condition can easily be enhanced by improving some facilities, (raining stafl’ in
operation techniques, and raising awareness among the municipalitics’ stafl and
citizens. Thercfore, the best option is considered to be the utilization of the
cxisting disposal site, for as long as possible, providing the landfill operation level
is improved.

Planning and construction of a new final disposal site should proceed deliberately
while the existing disposal site has a reserve.

Al present, recycling activities rely mainly on scavengers operating at the disposal
sitc and in towns and on the collection workers® sorting work. Although both
activities contribute to recycling, they are informal and thus imposc ncgative
impacts on the present solid waste management system. These negalive impacts
will grow if no proper countermeasures are taken. It is, therclore, necessary for the
governmental organizations — as a long term objective — to be gradually involved
in recycling to shift the trends from an informal activity to a formal activity.

Institutional System

At present, the AMDC spends Lps. 130 per ton for the management of municipal
solid waste. The minimum SWM unit cost to malterialize the appropriate level of
SWM in the Central District is approximately Lps. 360 per ton, Therefore it is
essential to establish a sufficient revenue source to cover both the costs and the
improvements in the present technical system.

The collection rales of the present waste fees, charged jointly with the fixed
property tax for residential waste and with the business income tax for business
waste, are low. Its improvement cannot be expected 1o be done ininediately, nor
can an increase in revenue from waste collection fees be expected. The financial
evaluation concluded that the present waste fee collection system witl be unable to
financially sustain the SWM works. Therefore, a new joint billing systen, where
waste fee bills are issued with the clectricity statement, should be introduced, as
electricity charges have a high collection rate and have more registered uscers.
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L))

4

3)

6}

Since the present waste collection fee system is related to the fixed property tax,
residents who are tenants do not have to pay waste collection fees. This situation
also restricts the number of service recipients issued a statement; those who feel
that the present system is unfair are unwilling 1o pay their waste fee. Theretore,
the present system should be improved so that it is fair to the majorily of service
recipients.

The position of the AMDC’s Cleansing Department, an ¢xceuting  body
responsible for SWM, is under the Public Service Division in the Urban
Development Burcan. ‘The very limited authority held by the Cleansing
Department restricts its ability to quickly make important decisions. Thercfore,
the organization responsible for SWM works needs to have a higher profile.

With every political fransition, experienced staft at the AMDC are replaced by
new officials; this has left the current Cleansing Department oflicials with very
little experience in technological and administrative processes. There has been
two drastic changes in the organization system in the five year period between
1993 and 1998, thus undermining the Cleansing Department’s capacity to provide
cficctive waste services. It is imperative that the authority responsible for SWM is
made stable in order to tmprove its administrative capabilities.

With the continuous urban expansion, the amount of SWM works is becoming
more intricate and overwhelming; il has reached a point where it is both
physicatly and financially difficult for the AMDC to effectively manage on their
own. Therefore the private sector’s financial and technical capabilities must be
introduced into the SWM system. In addition, the AMDC should cncourage the
public to become involved in SWM works through environmentai education,
public campaiguns, etc.; the public should be made aware of their responsibility in
supporiing SWM. In order to achieve the goal in the master plan, the AMDC
should eflectively promote and coordinate the participation of both the private
scctor and citizens.
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7.2

d.  Cost Summary of the Priorvily Projects

‘The cost for the priority projects covers the investment from 1999 to 2002 and the O
& M costs from 1999 10 2010.

Table 34: Project Cost Summary of the Priority Projects

uinit: 10° Lps

1999 2000 2001 2002 2003 2003-

2010
Collection & Hautage [Investment 0 10,503 11.216] 13,547 - 35,266
O&M 10,163] 11,557 17,6522] 15338| 14,932| 104,524
Conlractout | 10950] 10950 21,800] 21.200f 21,900] 153300
Siceet Sweeping Investment 0 656 0 0 - 656
O&M 2840 2.840 3,316 3,500 3,500 24,503
Conlract out 6,730 6,730 6,730 7,104 7.104] 49,727
j0isposal Site Investiment 6,332 12,164 0 2,981 - 17005
O&M 3,597 5,334 5,491 5214 6.542] 46470
General Expense Q&M 2,550} 2,961 4,739 4329 4,495] 31,589
Total Investiment 6,332 23.323] 11.216] 16,509 -} 52927
O&M 19,550 22,7021 31.069] 28,381 29470 207,086
Conlract out 17,680 176801 28,630] 29,004| 29,004] 203,027
Total 43,562 63,705] 710,915] 73.894] 53,474] 463,041

¢. Project Evaluation
¢.f The S\YM Master Pian

The linancial evaluation concluded that the master plan will be financially feasible if,
from 2001 ,the waste colleciion fees and electricity charges are jointly billed and if the
new wasfe fee system is introduced.

If the waste fec system A is infroduced in 2001, the FIRR will be 22.8%. Llven though
the waste fee rates gradually rise as in the system B, the master plan will be
financially feasible because the FIRR will be 17.2%.

¢.2 Priority Prejecis

The financial evaluation concluded that the priority projects will be financially
feasible if, from 2001,the waste collection fees and electricily charges are jointly
billed and if the new waste fee system is introduced.

If the waste fee system A is introduced in 2001, the FIRR wilt be 32.2%. Even though
the waste fee rates gradually rise as in the system 13, the priority projects will be
financially feasible because the FIRR will be 23.0%.

Recommendations

a. Implementation of the Master Plan

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

In the master plan, the improvement of the institutional system is given priorily,
followed by technicat improvements in general,
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b.

The Improvement of the Tastitutional System

The master plan proposcs basic stralegics to achicve the goals for 201G based on
future projections, made by taking the current actual situation of the Central District
into account. There will, however, be unforescen matlers when the mastes plan is
exceuted, often caused by sociocconomic changes, among others, To achieve the goal,

in

the event of such uncertaintics, it is essential for a sound institutional system,

which can tackle these matters, to be in place. In addition, most problems, at present,
are altributed to the inadequate institutional systemy. Therefore, the improvement of
institutional systei is given a priority.

)

2)

k)

4)

3)

6)

An SWM Executing Unit, a temporary organization directly linked to the Mayor’s
oftice, will be established in carly 1999. The SWM Exccuting Unit will have the
same functions as the prescat Cleansing Department, however, its hierarchy level
will be raised to much a higher level than the present Cleansing Departiment so
that it can immeediately take appropriate actions. This measure will strengthen the
Cleansing Department eflectively with the minimum organizational change.

The SWM Exccuting Unit will efficiently carry out solid waste management
works in preparation for: the establishment of the municipal cleansing corporation
{MCC); the introduction of the ncw waste fee collection system; and the
expansion of contracting out scrvices and training staft.

The fully autonomous MCC will be established by 2001, and will be responsible
for municipal solid waste management in the Central District.

In 2001, the new waste fec collection system will be introduced to collect waste
fees together with the electricity charges.

The waste collection fee system, to be introduced in 2001, are shown below.

Waste Collection Fee Descriplions
Residential Waste Collection Fee | Three difterent rates according to 1he resident’s income
bracket
| Business Waste Collection I'ee Ten different rates according to the safes income brackel
Large Discharger Waste Based on the weight of waste discharged
Collection Fee
Direct flaulage Fee Based on the weight of waste received at the disposal sites

The private sector's involvement in collection and haulage works will be
gradually expanded after the establishment of the MCC, the infroduction of the
new joint billing system, and the introduction of the new waste fee rates. In order
to minimizc the cost for contracting ouwt, while creating a climate for fair
competition, the following measures should be taken when selecting the
compelitors. Other works, such as final disposal, will be gradually commissioned
to private sectors following the contracting out of collection and haulage works.

i) The MCC holds an open bid so that the process is transparent to the general
public.

it) The MCC limils the amount to be collected in one contract area to less than
50 ton/day.
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i) ‘the MCC directly operates at least 25% of the enlire collection and haulage
works.

7) ‘The MCC, in collaboration with the AMDC, should actively carry out a campaign
to raise public awareness and initiate a hygiene education program (o promote
cooperation with SWM; the sensitivily analysis in the financial evaluation
revealed the tmportance of such education programs for the master plan to
succeed. Solid waste cducation materials, such as books and videos, and other

£ campaign goods, such as posters, stickers, and *Limpin’ (the campaiga mascot),
all proved to be a success during the study. n the fture, these and other simitar
malerials should be effectively used by the waste management authorities to
promote public awareness.

gty

8) The MCC should provide training for those cngaged in solid waste manageiment

and create a human resource development plan to improve their employees” basic
skills.

c. Improvement of Technical System

1) The waste management authoritics should implement the following measures to
prepare for the expansion of contracting out SWM operations.

i} Produce a collection arca map, where each collection area has a discharge
amout of approximately S0 ton/day.

i1} Improve its finances, its capacity to plan both SWM and contract forms, and
%_’ its monitoring and supervision capabilities.

iii} Provide facilitics and tools, such as a weighbridge, required to monitor and
supervise contractors.

2) Where collection vehicles can access the discharge points, compactors will be
used, and where collection vehicles cannot access discharge points the containers
will be used to provide waste collection scevices.

3) ‘The areas given priority for wasle collection services are as follows,
I Y

i) Cily center.
ii) High and middle income residential arcas.
iii) Low income residential arcas in the city.

iv) Low income residential arcas on the outskiris of the city.

4) The construction and operation of recycling facilitics by public waste authoritics
usually require additional funding. Therefore, the master plan does not propose
the construction and operation of both secycling facilities and processing facilitics,
but the following measures may be carried out afler the institutional system
undergoes complete reform.

i) Promotion of on-site composting.
ii) Separate collection at collection points for recycling waste.

iii) Provide funding for a sorfing company, which will provide scavengers with
job opportunitics, before ealry restrictions arc enforeed at the disposal site.
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3)

6)

)

8)

Taking into account the high unemployment rate, narrow and steep roads, and
road congestion, street sweeping shatl be manually carried out in the Central
District except tor some sections of the trunk roads.

The study provided various basic data, such as the wasle generation amount and
the waste composilion, for proper solid waste management. The AMDC and the
MCC should effectively wlilize these data to manage solid wastes. The SW
authorities should continue to accumulate basic data, such as differcnces in daily
and scasonal waste amount, so that this plan may be re-cxamined in the future.

The responsible authorities for solid waste collect residential waste, business
waste and large scale dischargers® waste bul not consiruction waste and liguid
wasle.

The public final disposal site receives residential waste, business waste, non-
hazardous waste, treated medical waste and non-hazardous construction waste but
not liguid waste,
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8.

8.1

8.2

Proposed Medical and Industrial Waste
Management Policies

Medical Solid Waste Management Policies

a.  Improvement of Institutional System and Formulation of Guidelines
a.1 Improvement of Institutional System

The AMDC proposes the need to review the roles, tasks, responsibilities, and powers
of the Ceatral Government, the munmicipalities, and the institutions discharging
medical waste in order to establish an agreeable instiluwtional system.

2.2 Formulation of Guidelines

In order to cnable the government to devise a medical SWM plan, a medical S\WWM
guideline in fine with the Sanitary Code will be prepared as soon as possible.

b. Formulation of the Medical SYWMHM Master Plan

A medical SWM master plan that covers a financial plan, institutional plan, training
plan, and technical plan will be formulated.

¢.  Educational Programs

When the medical 8W guidelines are enforced, an educational program will be held
for the staff of medical institutions, to promote source segregation and proper storage
of infectious and non-infectious wastes.

Industrial Solid Waste Management (ISWM) Policies

a, Improvement of Institutional and Administrative Systems
a.l ¥mprovement of Enstitutional System

The AMDC proposes the need to review the roles, tasks, responsibilities, and powers
of the Central Government, the municipatities, and the institutions discharging
indusirial waste in order to cstablish an agreeable inslitutional system. An
administrative structure that will ensure the formulation of an institutional system will
be established.

The number of stafl in charge of ISWM will be increased by reforming the existing
administralive structure. Technical training will be given to these stall.

a.2 Inveatory System

A classification system for indusirial solid wastes will be established to distinguish
hazardous wastes from non-hazardous wastes.

The responsible organizations tor ISWM will produce an inventory system that
incorporates dala on the characteristics, amount, treatment and discharge methods of
industrial wasle generated. These data will be periedically updated.
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a.3 Introduction of Economic Incentives

Waste discharge legislation that provides economic incentives 1o dischargers should
be introduced, to assist in minimizing 1SW discharge and to control pollution.

b, Technical Assistance

Through technical assistance, administrative oflicers will gain technical knowledge
(in discharge, treatment, recycling, and disposal methods, cle.), correct intormation,
and will work towards the development of appropriate technologies. The
administration will transfer technical information and know-how to dischargers
through various schemes.

¢,  Waste Producers

Waste praducers should find the most appropriate technical measures in line with the
principle that the treatment and disposal of waste they produce is their responsibility.

The administrative organization will assist waste producers in the construction and
operation of a sanitary lardfill and treatment system.
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Appendix

Record of Pilot Projects
Implementation

During the second study work in Honduras, the folowing four pilot projects were
carricd out to verify the feasibility of the technical system proposed in the M/P,
introduce SWM techniques, and collect necessary data and information. The aim and the
activities of the each pilot project are introduced with pictures in the following pages.

1) Campaign for Raising Awarcness on Solid Waste Issues

2) Experimental Implementation of the Best Collection System for Marginal
Arcas :

3) Experimental Improvement of the Existing Final Disposal Site

4) Improvement of the Managerial Capabilities of the Cleansing Department
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Pilot Project { 1)_ g’lffﬁ'?ig" Jor Raising Awareness on Solid Waste Issues

1. Campaign for Raising Awareness on Solid Waste Issues

This pilot project was intended to reinforee the waste education program within the “Mobile
Municipality” campaign being camied out by the municipality to promole sanitary

improvement.

This mobile municipality campaign commenced in February 1998 and was carried out twice a
month in poor areas, i.c., marginal arcas surrounding the city where sanitary facilitics arc of
poor standards.

The campaign started with clean-up operations involving resident participation followed by
health care activities carried out in a tent, especially set up for the campaign. The health care
activities were performed with the cooperation and participation of the residents, and
included: vaccinations and medical chieck ups for children, vaccinations of pets agains! rabies,
distribution of family planning matesials and sanitary education pamphlets, and hairculling.

Cultural shows (mmusical shows and plays), games, and soccer competitions were also held.

These activities were held with the close cooperation and the voluntary parlicipation of the
residents. The medical stafY of local health centers assisted the health care activities, while

cultural shows were held with the cooperation and participation of primary school students.

The pilot project focused on informing the public of the potential hazards of solid waste, the
necessity of proper solid waste management, responsibilities of the residents and the
municipalitics, and the required manner of public participation.

In addition, the following were especially carricd out to reinforce the waste education

program:

1.  Logo confest o select the campaign logo

Production of stickers (large: 5,000, small; 10,000) bearing the sclected
campaign logo

Production of posters (3,000)

Production of waste education panels (10)

Production of wastc education texts (10,000 copics)

Production and set up of campaign banners (30)

Produciion of wastc cducation vidcos

Implementation of educational programs on SWM
Site visits to the pilot project arcas before and afler exccution of pilot
projects

el A



Pitot Praject (1) Canpaign for Raising Awarcaess on Solid Waste Issyes

(1) Logo Contest to Select the Campaign Logo

To cnsure a sustainable clean-up campaign, the planning
and implementation were not left catircly to the
municipality alone. ‘The voluntary participation of the
residents was considered of great importance. With this in
mind, an advertisement was placed in a local newspaper
to invite participants. ‘The winning logo is shown to the
right.

il

(2) Stickers bearing the campaign logo (large: 5,000,
small: 10,000)
The stickers were pasted onto the municipal vehicles, and
to make the campaign more effective and to enhance the
students’ awareness of solid waste problems, the students
were asked to distribute the stickers to vchicles at the

intersection.
Students explaining the campaign to drivers and
sticking the campaign stickers onto the vehicles,
after the driver has given them permission to do so.
@ (3) Posters(3,000) ' ;

To stimulate the interest of the residents in the clean-up
campaign, 3,000 posters were displayed on public
facilitics where they can be scen by many.

A posler pasted onto a slreet comer

-

(f) Educational Pancls (10}
Educational pancls were designed according to the
following concepts: a) the problems wastes incur, b} the §
> present solid waste management conditions, ¢) the things
the public can do to help. Pictures and photos were used to
altract the attention of children and adults alike, and to
lacilitate understanding.

Educational an

1els set p at the sanitary campaign
site ‘
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Pilot Project (1} Campaign for Raising Awareness on Solid Waste I_s.mvs

(5) Educational Texts (10,600)
Comic books briefly Hlustrating the adverse impacts
of improper waste disposal on the public and the
environment were produced. These were used in
the trial lesson on SWM in primary schools, and
distributed to the residenis by governmental
agencies.

{6) Campaign Baunners (30)
Banners (30) bearing the campaign logo were set up in
30 designated places. The piclure to the right shows
the campaign banner set up at the central park of
Tegucigalpa which is usually full of passcrs-by.

(7) Educational Vidco
An educational video was produced; the counterpari
managed the whole work, e.g., script writing, aciing,
shooting, etc., using JICA’s vidco camera. ‘Fhrough
this project, the municipal staff proved that they are
capable of independently producing educational
vidcos.

Ccmnteparts editing and dubbi:ig the educational
video they produced for the campaign
{8) Educational Programs on SWM i :
A tral lesson was conducted for 110 students from
three primary schools in the marginal areas of
Tegucigalpa. The educational texts produced by the
counterpasit and the study team were used.
Discussions were held on prevailing waste problems
to raise awareness, as well as on what the students
can do to help solve these problems themselves.

Study team member Masaharu Kina giving a lecture
in Spanish on waste problems using the educational
panels



Pilot Project (1) Campaign for Raising Awareness on Solid Waste Issues

(9) Site Visits to the Pilot Project Areas Before and After Execution of Pitot Project
A total of about 30 people representing the counterpart agency, steering committee, agences tefated to
waste management, Ministry of International Cooperation (SETCO}), the residents, the press, etc., visited
the sites prior to and after the implementation of the pilot project. The visit made the representatives reatize
the seriousness of the problems incurred by improper waste handling and the great improvement achieved
as a result of the pilot projects.

Pl

Site visit to the final disposal site Site visit to the San Martin/Ayestas area
(Prior to the pilot project) (After the pilot project)
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Pilot Project (2): Experiment on the Implementation of the Best Collection System for
Marginal Areas

2. Experiment on the Implementation of the Best Cofletion System
Jor Marginal Arcas

This pilotl projeet was inteaded to determine the applicability of the container collection

system inmarginal arcas where collection services are unsatisfactory or not provided at atl.

For this pilot project, 5.5m° and 10m® public containers were manufactured and instatled in
the project area. Municipal container trucks were used to periodically collect the waste.
Educationat programs and clean-up operations were also simultancously carried out to
motivate the residents to Turther participate in the implementation of the container collection

system.

‘This pilot project was implemented i San Martin/Ayestas and Fres de Mayo. Although both
colonias arc located comparatively close to the ¢ty center, they have poor infrastructure and
consist of low-income residential arcas. Due to unsatisfactory waste collection services in
these colonias, wastes are illegally dumped resulting in the creation of an unsanitary living
cnvironment. In contrast with other marginal arcas, the number of residents suflering with

dengue fever was also obscerved to be high in these two colonias.

In this pilot project, public containers were installed in illegal dumpsites of the pilot project
arcas to urge the residents to discharge their wastes into the containers. To do so, however, it
is imperative to first clear the illegal dumpsites ol wastes.  Nonetheless, it the removal of
these wasles is to be carried out by the municipality atone, illegal duniping activities are
highly likely to recur. Municipalities can anly do so much to prevent such activities from
becoming widespread. “To successlully eliminate such activitics, therefore, residents shoutd
be made to feel attached to their area, be proud of it and have a strong sense of duty to keep it
ciean by moniloring the waste disposal activitics of those who feel othenwise. With this as a
premise, the illegal dumpsites were cleared of wastes mainly with the help of the residents,
assuming of course that having them clean the area themscelves would make them refrain from
itlegally dumping wasles at the area again. ‘The municipalitics and the study team carried out
public educational programs that would educate the residents on the importance of sanitation
and raisc awareness on waste issues, and provided the residents with the tools and vehicles for

the clean-up operations.
The following activitics were carried out in this pilot project.

. Manufacture of containers (three 5.5m* and two 10m’)
2. Public education activitics
3.  Production of leaflets {lo encourage public pariicipation in eclean-up

operations)



Pilot Project (2): Experiment on the Implementation of the Best Collection System for
Marginal Areas

{1) Manufacture of containers (three 5.5m’ and two 10m’)

Although light, containers are quite spacious and are therefore expensive to ship, as shipment costs are
calculated by space covered. To avoid such exorbitant expenses, the containers for the pilot project were
manufactured locally. The existence of a factory with the proper technology to produce containers of
good quality in the central district of Tegucigalpa was confirmed

4
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5.5m’ waste containes 10m” waste container

(2) Public education activities
The municipal staff and the study team held talks
@ with the residents in a community hall and a
% health center within the project areas as a neans
of enhancing public awarencss on  wasle
problems. The talks focused on the sericusncss
of sanitary problems generated by wastes and the
present  illepal  dumping  eonditions, and
encouraged the restdents to determine ways 1o
salve these issues.

(3) Production of leaflets
In order to encourage public participation in clean-
up operattons, leaflets with the campaign logo were
produced and distributed.




Pifot Project {2): Experiment on the Implementation of the Best Collection System for
Muarginal Areas

{4) Clean-up Opecrations

Hlegally dumped wastes at the designated collection
station were cleared with the voluntary participation
of the residents. Cleaning the area themselves is
assumed to cultivate within the residents a feeling
of altachmcat te their environment, aud encourage
the discharge of wastes info the containers to be
installed.  The number of residents who voluntarily
pariicipated in the clean-up operations of iltegal
dumpsites totaled over 100 for each clean-up
operation. Including pacicipants in the street-
sweeping activitics, each clean-up operation had a
total of over 500 participants.

)
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San Maitin/Ayestas (Before the clean-up operation)  San Martin/Ayestas (Afler -up operation)
‘The foul smell and the flics were a constant With the participation of the resideats, the area was

nuisance to surrounding residents., cleared of wastes.

(5} Couatainer Collection System
The roads leading to the areas designated for the containers are unpaved, narrow and sloped. Although
the use of a container truck was considered quite dangerous, a 5.5m’ container truck built for such bad
roads was proven to make container collection and haulage possible. With residents from other areas
coming all the way to discharge their wastes, the installed containers were immediately filled up. The
non-recurrence of illegal dumping aclivities m areas surrounding the container collection points was
attnbuted to the effective implementation of public education activilies.

R - L ) 2 R
Biltboards bearing the following messages were The residents abided by the regulations and made
set up: No illegal dumping? Let us throw our sur¢ they disposed their wastes into the containers.
waste into the containers!



Pilot Project (3) Experiment on the haprovement of the Existing Final Disposal Sife

3. Experiment on the Improvement of the Existing Final Disposal Site

By demonstrating kandfill techniques, conducting hands-on-training on sanitary landtill
mcthods, improving sanitary conditions through scavenger participation, and partially

improving the disposal site, this pilot project aimed to:

1. Partially improve the sanitary tevel of the final disposal site
2. Confirm the snitability of the technical system of the final disposal proposed
in the master plan

3. Motivate the residents and the municipal stafl

The present final disposal site has suflicient supply of cover soil, and is equipped with the
necessary landtilling cquipment provided by the Japanese government.  Realistically,
theretore, there should be no ditTiculty in speedily covering the wastes and keeping the
disposal site sanitary to a certain degree. ‘The fact that this is not carried out is attributed o
problems in the technical aspeets, i.c., technical incptaess, lack of knowledge and interest in
sanitary landfill technigues, as well as the financial aspects of running the disposal site.
Another impediment is the existence of scavengers in the disposal sile.

To solve these technical problems, this pilot project covered the following:

1. Facility Improvement

a) Erection of gates, fences and construction of a guardhousce (sccurity
improvements)

b) Pavement of approach road (improve the landscape by reducing dust and litter,
and reduce the vehicle breakdowns)

¢) Installation ot a net fence to prevent waste from scaltering

d) Construction of a stope in the section completely landfilled, and turfing or
planting of shrubbery (landscape improvement)

¢} Manufacture and usc of movable net fence to prevent waste from scattering
D Installation of gas removal facilities

2. Demonstration of tandfill techniques & hands-on-training of Cleansing Deparlment
staft on proper sanitary landfill methods.

3. lmproving sanitary conditions through scavenger participation

a) Formulation of final disposal site opecration regulations with  scavenger
participation

b) Issuing entry permits to the site for scavengers

¢) Vaccinations for telanus and hepatitis B



Pilot Praject (3) Experiment on the Improvenu'm of the Existing Final Dupomf Site

BASyh, e

(1) Facility Improvement

a) Erection of gales, fences, and construction of 2

guardhouse (improvement of security facilities)
The absence of security facilities made it possible for
just about anybody to enter the site.  Controlling
entry to the site would be the first step toward
sanitary landfilling. Although fencing the entire site
is desirable, only the arca close to the entrance was
fenced in the pilot project.  Other improvements
carried oul 1o conirol eatry (o the sile included the
erection of a gate, construction of a guardhouse, and
the installation of “Unauthorized Persons Keep
Out?” sign.

=
it

hﬂrana to lhc final dlsp('ﬁ’l‘ site (Bcfon, the pllol
projeet)

I
h : ¢
‘The gate consimc‘ted at t}“’ entrance to the ﬁnai Guardhouse constructed at the site entrance
disposal site

b} Pavement of Approach Road
The unpaved condition of the approach road generates
dust, and the road is also littered with a lot of wastes.
Since the road is visible from the public highway, such
@ unsanitary condition does not render a good view of
the site. Hence 300m of this approach road was paved
to improve the fandscape, eliminate dusty conditions,
and to a cerlain degree indirectly reduce vehicular
breakdowns.

f ’ﬁ; ]
Pavmg of the approach road




Pilot Project (3) Experiment on the Improvement of the Existing Final Disposal Site

Final dios snte(\ﬂér lmpvment)

¢) Installation of a net fence €o preveal waste
scaltering

Since the disposal site is located on high grouads,
strong winds scatter the wastes. ‘The deteriorating
condition of the landscape due to waste scaticring is
a serious environmental problem in the disposal site.

To improve the landscape, a net fence was installed
at one section of the shoulder of the slope of the
landfill site.

d) Construclion of a slope in (he seclion
completely landfilled, and turfing or planting
of shrubbery
Because the finishing touches to the slope of the
{% landflled section were not carried out, wastes
: scattered and the slope eroded, resulting in
unsightly  conditions. To improve these
conditions, slope protection works, i.e., finishing
touches on one section of the slope, turfing, and
planting of shrubbery, were carried out.

10



Pitot Preject (3) Experiment on the limproventent of the Fxisting Final Disposal Site

¢} Manefacture and use of a movable net fence to
prevent waste scatfering

To minimize waste scallering at the landli!l section,
net fences that can he moved from one landfill
section o anolher, depending on which seclion is
being used, were made and installed.

() Installation of gas removal facililics

To speedily remove, dissolve and stabilize gases
generated by the covered wastes, and (o prevent
explosions in the site, gas removal facilitics were
installed.

11



Pilot Project (3) Experintent on the Improvemient of the Existing Final Disposal Site

(2) Demonstration of landfill techniques & hands-on-fraining on sanitary landfilt methods

Guidance on praper landfitl methods was extended on site using municipal vehicles.

A ¥,

54 trucks of waste were hauled to the sanitary
fandfill training yard.

lmme-dly after dlscliar, waste was leveled oft
with a bulldozer.

First sanstary landhll layer was completed. After the sanitary landfill operation was completed,
there were no visible signs of waste buried below.

12



Pilot Praject (3) Experiment on the Improvement of the Existing Final Disposal Site

(3) Improving Sanitary Condiliens through Scavenger Participation

The existence of many scavengers in the site incurs varions problems. They hamper the speedy
covering of wastes and create fires that spreads over the site when they burn copper wires for
the recovery of copper.  The unsanitary state of the disposal site alse endangers their health.
Driving the scaveagers off the disposal site would be an ideal solution to these preblems. This,
however, is easier satd than done. The recovery of valuable materials is the only source of
income for many of the scavengers, most of who, for various reasons, are unable to enter the
traditional labor market.

Given such conditions, long-term and short-term improvement plans were proposed in the
M/P. The long-term plan entailed the creation of job oppoeitunitics outside of the disposal site
for the scavengers to facilitate their removal from the final disposal site. ‘The short-term plan
cntails the improvement of the disposal site on the premise that scavengers are working at the
disnosal site. and its feasibility was analvzed in the vilot proiect.

[

(a) Formulation of final disposal site
operalion regulations with scavenger
pariicipation

Through Project Cycle Management (PCM)

workshop, it was confirmed that the

scavengers themselves are strongly aware of
the problems in the disposal site environment.

Although their cooperation 1s essential to the

improvement of sanitary conditions, 1t is

common knowledge that most scavengess
hate adhering to rules.  Regulations were,
therefore, formulated with their  active
participation to ensure eftective enforcement.
A

{b) TIssuing entry permils to the final
disposal site for scavengers

One of the regulations agreed upon by the
scavengers is the restriction of sile enlry to
entry permit holders. To exccute this
reguiation, the Soctal Development
Department of the nwnicipality issued permils
to the scavengers. The permits bear the picture
of the vermit holder.

(c) Vaccinations for tetanus and hepatitis B
To reduce the risk of scavengers catching
scrious diseases, they were vaccinated against
tetanus and hepatitis B.  These series of
considerations are expected to improve the
relattonship between the scavengers and the
municipality into one that is based on tiust and
coopesation.

13
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Pilot Project (4): Tmprovement of the Managerial Capability of tire Cleansing Departinent

4. Improvement of the Managerial Capability of the

Cleansing Departinent

This pilot project was intended to introduce methods of eflectively using the various data that

have been collected, teach the importance of proper management, and assist the stafl in being
able to analyze potential problems.

Operation and maintenance are extremely essential in solid waste management seevices. To
highly cnsure the sustainability of the SWM services, it is very important to shift the

management mentality to a level that would at lcast take the following items into
consideration:

a) The amount of waste collected by cach collection vehicle the previous month

b) The costs incurred the previous month in the collection of cach ton of waste

¢) Cost breakdowns
The following were implemented under this pilot project:
a) Iistablishment of a linal disposal amount database
b) Establishment of waste collection amount database per collection vehicle

¢) Istablishment of a database on fucl, hbricants and spare parts expenses per
collection vehicle

d) Introduction of the use of computers for solid waste data management.

The Study Team survisin the managentent Cieansing Department staff entering data intc
program operation methods. the computer.

©
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