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4.4

4.4.1

Institutional, Organizational and Financial System

institutional System

In Decree No. 311 under the Constitution of the Republic of Honduras {Chapter XI:
Departmental and Municipal Regimen), Adicle No. 294 states that the national
territory is divided into departments that are, in turn, divided into autonomous
municipalities administered by publicly elected corporalions.

Article No. 295 states that a single municipality constitutes the Central District
comprising the former citics of Tegucigatpa and Comayagucla.

Article No. 298 pronounces that the municipal corporations shall function
independently of state powers and their dutics shall be governed by the Law of
Municipalities.

Article No .2: “The Law of Municipalities” defines the municipality as populations or
associations of people residing within a municipal term, governed by a municipality
that enforces and extends its authority within its territory and is the basic structure of
the State and immediate cause of civic participation.

In Honduras, the municipality is obliged to undertake Solid Waste Management, and
in consideration of the close association with public health, its legal basis are

governed as follows.

a) In Decrec No. 311 (Constitution of the Republic) Chapter VIL: “Health”, Article
145 establishes the right to protect public health together with the citizens’ duty to
participate in the promotion and preservation of iheir personal health and that of the
community. Through the Department of Public Health and Social Assistance, the
state shall coordinate all aclivities of both the centralized and decentralized
organizations within the health seclor by means of a National Health Pian.

b) In Chapter _XX, Section two: “Cleanliness” (under Decree No. 76: “Law of
Police” - tevised in 1933 and still in force), several articles regutate the involvement
of both the citizens and the mayors in maintaining the cleanlincss of the community.

¢)  Adicles 12 and 13 in Decree No. 134-90 (Title 1 : “Law of Municipalities™)

state that the municipal autonomy is based, among other things, on its ability to
manage its own funds and apportion them in such a way that the outcome is beneficial
to the whole municipality, with a special emphasis on the prescivation of the
environment and the plaoning, organization and administration of the municipal
public services. :

Moreover, the governance and principle of the municipal corporation is the abjective
of the municipatities, and specifically, that which refers to:

e Acsthetics, cleanliness and hygiene of the municipality.
e Protection of the ecology, environment, and promotion of reforestation.

¢ Availability of tocal public services.

4-23



Te Study on the Selid Waste Management of the Urban AArea JICA
of Tegucigalpa's Central District in the Repnblic of Honduras 7 KOKUSAI KOGYOD CO., LTD,

¢ Coordination of the methods and actions that guarantee the health and general
well-being of citizens, that in effect is imposed by the public health authoritics,
governed by the Sanitary Code.

Article 14 states that the municipality is the governmental body that exists to maintain
the well-being of its inhabitants, promote its ' integral development and the
preservation of the environment with, among others, the following objectives:

¢ To obtain social and material well-being of the municipatity, exccuting public
works and service programs.

+ To protect the ecosystem and the environment,

In Chapter IE: “Population”, Article 24 establishes that the residents outside the
municipal boundaries have the right o receive municipal public services, and as
customers, are obliged to pay for them in accordance with the Municipal Tax Plan
and the Law of Municipalities.

d) In Chapter IV “Residual Solids”, Deeree No. 65-91: “Code of Health,
Cleanliness of the Environment” contains the following articles that deal with specific
issucs related to SWM:

Article 51: Definition of solid waste.

Adicle 52:  States that it is the duty of the municipalities to organize, hire, and
assume the responsibility for cleansing, collection, treatment and disposal of waste, in
accordance with the norms defined in the regulation,

Article 53:  The uilh?ahon of the final waste disposal sites must be authorized by
the municipality with (he approval of the Department of Hcalth

Articles No. 54 to No. 57 establish the respon&bﬂnhes of the citizens in terms of the
use of service and of the Department of Health concerning the qualification of the
rendering of the waste handling services.

The Regulation of Environmental Health, which is still wamng approval is to ratify
the stipulation in the Code of Health and elaborates on the content of its articles,

¢} In the General Environment Law, Chapter i, l)ecrec No. 104-93 (Titte II:

“Environmental Management™), establishes and ratifics the municipal authority as
follows:

Article 29: It binds the mumclpal:ttes to assume the nspons;blhly of urban
developmt_nt regulate constructions, and provide municipal public services, basic
sanitation ete. Furthermore, the preservation and restoration of the ecological balance
in population centers, that is to be achieved through provision of services such as

cleaning, collection and disposal of waste, are also the responsibility of the municipal
govemments.

In retation to “Environmental Protection and Rational Use of the Natural Resources”,
the obligation of municipalities is outlined regarding the regulation of the following:

The committal and elimination of solid and liquid waste, regardless of its toxicity
(Article No. 54).
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The treatment of residual and organic solids derived from different sources i.c.
Jdomestic, industrial, agricultural, domestic animals, public areas cic. in order to
mitigate water, ground and air contamination.

The responsibility of the municipality to adopt appropriate refuse collection, treatment
and final disposal systems, while also examining the potential for reuse and recycling.
This process must be undertaken in conjunction with the state department under the
Office of Public Health as well as other technical organizations.

In relation to the eavironment and public health, Article 75 stales {hat the
municipalitics, within their official term and in accordance with general state policy,
shall take specific control measures to mitigate cnvironmental pollution according to
the natural, social and economic conditions at that time.

f) Municipal Taxation Plan

The Municipal Taxalion Plan is the fundamental tool which acts as an cssential
component o establish assessments, norms and procedures related to the taxation
system for the municipal government of the Central District. It binds the municipal
corporation to obtain annual approval for the Municipal Taxation Plan, which should
conform with the Law of Municipalitics.

In Aticle 4 of this plan, the Municipal Rate is defined as the payment made to the
municipality by the beneficiaries of public services, so that financial resources arc
constantly maintained, accumulated and repienished.

Atticle No. 35 states that the service fees are based on the effective or potential loan
(direct or indirect) of public scrvices by the municipality to the taxpaycr or the user.

In Chapter [I:  Cleansing, Collection and Final Disposal of Solid Waste”, under
Article 43, the waste collection fees are set as being 0.00195 times the cadastre value
of the property for houscholds, with an annual ceiling of Lps. 300.00 and a minimum
of Lps. 45.00. Furthermore, Article 44 specilics that for non-residential waste and
special services, collection fees are set according to their nature and commercial
activity.

Finally, it establishes the collection of other types of activities according (o a table
that relates it to the sales volume.

4.42 Organizational System _
a. Organizational System of the AMDC

The organizational chart of the municipality of the Central District is presented in
Figure 2-1. The chart illustrates the hierarchy and difterent divisions of the
_ municipality, which are summarized below.

1) Municipal Corporation: this is the legislative assembly elected by the people and
holds the highest authority within the municipal district. The Municipal
Corporation of the Central District comprises the mayor and 10 counselors.

2) Mayor: the highest cxecutive authorily within the municipal district, responsible
for the sanciion of resolutions and decrces that the Municipal Corporation
proposes, making them bylaws for the inhabitants and other authorities.
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At the cxcculive technical level, the general manager acts as the intermediary,
coordinating between the political levels and the executive and operational levels.

The current administration of the Central District defines three major arcas of action
in the context of the municipal government, headed by 3 managers that constitute the
high level executives.

The Management of Urban Development Office undertakes the construction and
maintenance of the public works, regulates urban devclopment, management of
municipal public services, and is responsible for the application of laws and
ordinances, and control of the environment.

The Management of Finances and Administration Office controls all aspects related to
investment, budget allocation, control of revenue through taxation and its policies,
accounting and administrative services, as well as purchasing supplics, etc.

The Management of Social Development Office monitors the refation between the
municipal government and the community in relation to health, cducation,
employment, sports, social participation and culture.

The current organizational system is based on the following maxims:

¢ Reestablish the authority level of the mayor in the municipal term: of the
Central District

¢ Initiate the modernization of the local government

* Streamline the municipal size through the rcducnon in the number of @
personnel. In the first phase from January — February 1998, the labor force has '
been trimmed from 4,000 down to 1,900 employecs and in the final stage the
number is estimated to be down as low as 1,250 employces.

e The reduction of personnel is aimed at réducing overall expenditure so that
there will be more resources available for mvestmcnt

¢ An increase in revenue, paying special attention and providing an appropriate
level of service to the “Major Contributors” that make up only 20% of the tax
payers and yet contribute up to 80% of the municipal revenues.

o With the measures being taken to increase efficiency and a reduction in the

sizc of the municipal government, there will be less fraud cases and the degree
of corruption will therefore decrease.

The concept of the mumcnpal adm:mstratlon is to adopt a more private-oricnted and
efficient administrative model under the guise of public management.

Its ultimate goal is to break away from the red-tapism that hinders the management of
public services.

b. Organizational System of Cleansing Department

The current organizational system of the Cleansing Départment of the Municipality of
the Central District consists of a manager and five sections as described in the
following.
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At present, an outline of Cleansing Department’s objectives and dutics of s
personne! are unavailable.

The proposed structure is similar to the existing onc, which is consistent with the
reforms at a municipal level, the objectives are simplicity, belter control of the
operations and reduction of unnecessary work positions.

Financial System
a. Financial System of the AMDC

The present financial system of the AMDC is precarious and (his was also pointed out
by the mission from the World Bank in 1998. Reliable financial data are very scarce.
This may be attributed to having two dilferent mayors in the space of one ycar. Many
financial documents were lost during the transition period. Under such conditions, the
team tried to find the actual financial situation by using the most rcliable data at
present.

In the fiscal year 1997, only 73% of the budged revenue was actually collected while
80% of the budged cxpenditure was spent, resulting in a deficit of Lps. 1.7 million.
The deficit in 1997 was 60% of that incurred in 1996, however, there has been a
deficit for the last threc years. Accordingly, the accumulated deficit as of Fcbruary
1998 reached Lps. 389 million. and is 1.5 times the total budget of the AMDC in
1997. A similar trend is observed in the budget exceuted in 1998, and thercfore,
solving the financial trouble is the most urgent issuc for the AMDC.

The actual extent of tax collected to the potential amount collecied in 1997 were

“analyzed and found that the collection rates of all taxes were very low. They were:

47% of the property tax; 46% of the personal income tax; 31% of the vehicle
registration 1ax, respectively.

As for the waste collection fee, the collection rate of the residential waste fec,
collected jointly with the propesty tax, was 49% and the collcction rate of the non-
residential waste collection fee, collected jointly with the business income tax, was
74%. The reason for the low rates can be attributed to the inability of the tax system
to monilor and to collect taxes from peopte who have not paid their dues.

. Waste collection fee

The waste collection fee is categorized as a service fee. While local tax rates are
stipulated under the law, a service fec can be altered or abolished by sciting by-laws,

In the Centeal District, 0.00195 of the fixed property vatuation amount is collected for
residential waste. In July 1998, the new waste fee tariff system, which consists of ten
classifications in accordance with the fixed property valucs, was approved by the
municipal council to be introduced from September 1998 (sce T able 4-12). This lead
to an increase in the basic rate from Lps. 3.75/houschold/month to Lps.
5.00/household/month; the highest rate increased from Lps. 25/household/month to
Lps. 200/ouschold/month. ‘Fable 4-13 shows the wasle collection fees for non-
residential waste,
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Table 4-12: Waste Fee Tariff for Residential Waste

Property Value Lps iyear/property Lps./monthiproperty
unlil 25 000 60.0 - 5.0
25,00Q.01 - 60.000 1200 : 10.0
£0.000.01 - 100,000 240.0 20.0
100,000.01 - 200,000 360.0 30.0
200,000.01 - 300,000 450.0 40.0
300,000.01 - 600,000 600.0 50.0
600,000.01 - 800,000 7200 60.0 .
§00,000.01 - 1,000.000 960.0 80.0 ‘;
1.000,000.01 - 1,500,000 1,200.0 100.0 *
1,500,000.01 and over 2,400.0 200.0
Table 4-13: Fee Tariff and Waste Collection Fee for Non-Residential Waste
' Calegory Tariff
Agencies or bank branches, financial institutions and stock brokerages that do not Lps. 160.00
declare an income ' ]
Law firms, medical consultants, all kinds of sales services carried oul by natural Lps. 40.00
entities, charitable Institutions and other nonprofit organizations; those that do not :
affect the industry, trade, and seivice tax :
inslitutions, enteiprises, or business thal declare zero Lps. 25.00
Billiard parlors, per table Lps. 20.00
Tire repair shop - - " Lps 1500
Lubrication shops ‘ oL Lps. $0.00
Bar & Salon |Lps.25,001 -50,000 Lps.100.00
Lps.10,001 - 25,000 Lps. 80.00
up to Lps. 10,000 Lps. 50.00
Bordelio more than Lps.50,000 Lps.200.60
. - up to Lps 50,000 Lps.110.00 g
Social clubs and other similar establishments Do Lps.100.00
Hotels, ledgings, pensions, boarding houses, with more than 100 rooms Lps.500.00
apartments 51-76 rooms Lps.350.00
26-50 rooms Lps.175.00
up to 25 rooms Lps.100.00
Motels ' I B Lps.500.00
Laborers® living quarlers or inns pay according to  [more than Lps. 10,000 Lps. 50.00
their income up 1o Lps. 10,000 ﬁ _1ps.20.00
{Restaurants and coffee shops higher than Lps. 100,000 Lps.300.00
Lps.50,001-100,000 Lps.200.00
: up to Lps. 50,000 Lps.100.00
All other businesses pay for these services, ona {more than Lps 4,000,000 Lps.600.00
Fmonthiy basis, according to their taxable annual  (Lps.3,000,001-4,000,000 Lps.450.00
income Lps.2,000,001-3,000,000 Lps.400.00
Lps.1,000,001-2,000,000 Lps.250.00
Lps.500,001-1,000,000 Lps.200.00
|Lps.300,001-500,000 Lps.150.60
[Lps.100,001-300,000 Lps.100.00
[Lps.75,001-100,000 Lps. 75.00
Lps.50,001-75,000 Lps. 60.00 g
Lps.25,0601-50,000 Los. 40.00 |
up to Lps.25,000 Lps. 20.00

Source: “Plan de Arbitrios™, La Gaceta, 27 Dec.,1997
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¢. Collection Status of the Waste Collection Fee

The monthly collection amounts of the waste collection fee during 1997 arc shown in
Table 4-14.

Table 4-14: The Payment of Waste Collection Fee per Month

Month With property tax With business Total
income lax
(Los.) {Lps} (Lps) %

Jan. 125,706 3,092,451 4,118,157 20.7
Feb. 100,160 2,215,810 2,315,970 11.7
Mar. 89,227 655,336 744,562 38
Apr. 205,901 863,853 1,089,754 55
May 58,110 833,613 891,723 4.5
Jun, 85,134 729,478 794,612 40
Jul, 1,162,036 715,482 1,867,618 9.4
Aug. © 3,024,032 533,741 3,657,773 17.9
Sep. 996,675 590,668 1,587,341 8.0
Oct. 508,995 587,260 1,496,255 7.5
Nov. 164,338 499,076 663,414 33
Dec. 142,469 596,451 738,620 3.7
Tolal 7,032,783 12,833,216 19,865,939 100.0

Source: The Cadastre Department of the AMDC

Half the waste collection fee is collected during the three months of January,
February, and August.

The totat waste fee revenue collected between January and July 1998, through joint
billing with the fixed property tax and the business income tax, was Lps. 10,297,597,
equivalent to 87% of the total waste fee revenue collected in 1997 during the same
period. The waste fee revenue collected in 1998 before August has decreased, while
revenues from the fixed property tax and the business income tax have increased to
'1.37 times and 1.43 times the previous year respectively. The introduction of the new
waste fee tariff, enforced from September 1998, lead to an increase in the invoiced
amount to 1.7 times the previous year’s record. The amount of waste fee collected in
August and in September 1998 reached Lps. 11.2 million, equivalent to 2.2 times the
collection amount during the same months in 1997. The new collection system, which
gives a clearer indication of who has paid, and the fax payment campaign scem to
have helped this increase.

;_'-4__199'1 {

—n— 1998

Figure 4-6:Comparison of Waste Fee Collected in 1997 and 1998
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d. SWM Works Cost

The budget for SWM works in 1997 amounted to Lps.31.7 million including land
purchase costs of Lps. 16 million that was not used for SWM works.

The revised budget as of July 1998 is Lps, 15.3 million. By the end of July, Lps. 9.4
million (61.8% of the revised budget) was spent for SWM works. Since the
expenditure for contracting out is assumed to increase in the [ulure, the revised budget
needs to be reviewed.

d.1 1998 Budget and Total Expendifure Amount from January through July {j

Expenditure for the major costs was compared with its budget as shown in Tablc 4-
ts.

Table 4-15.Comparison of 1998 Budget for Major Costs with Expenditure
from January through July (Expenditure in Cleansing Department)

(Unit: Lps.)
tems 1998 1997+
Budget (A) Actual Cost % Actuat Cosl
until July (B) (B/AY
Personnel Expenses 6,760,320 3993972 89.1 9313852
- Salary 5,250,320 3548972 67.6] - 7,263,008
- Qvertime work 950,000 444,756 46.8 750,593
- Others - - 560,000 . 0 - 0.0 - --1,300,251
Services - 3,683,000 2,724,228 -.68.2 1,293.000
- Rental cos! of Equipmen - 864,000 300,500 346 ?
- Conlracling out 3,112,000 2,422,098 77.8 ? ’ §
- Others 12,000 - 1628 - -136) - . - 7 =
Malerials & Supplies 4,376,675 . 26685780 60.9 6,344,632
- Fue! & Lubricanl 3,000,000 1,716,639 57.2 3,467.741
- Spare paris 484,109 317.921 65.7 1,904,841
- Others 892,566 631,220 70.7 972 D50}
[Machine & Equipment 34,160 32,370 0948 7]
Others 124,000 32,401 _ 261 148,166
Total 15,288,155 9,448,749 ~ 61.8] 17,699,650]

Note: * Estimated by JICA Study Team according lo the dala given by the Cleansing Department
Source: Financial Deparlment in the AMDC.

The foltowing points are determined from the above table.

1} Alihough the overall personnel expenses during the first seven months were
within the budget allocated for this period, so far, spending on salaries have
already exceeded its allotied budget.

2) Service cost have also exceeded its budget allocated for the first seven montbs. In
particular, expenses for coniracting out steeet sweeping and others services have )
reached the amount allocated for nine months (i.c., three quarters of the annuat &
budget).

3) So far, costs for materials 'an_d supplies are on par with the amount apportioned in
the annual budget. This is because the cost of fuel remained within its budget,
although others exceeded the budget substantially.

4) In the first seven months alone, costs for machines and cquipment have almost
reached the amount allotted for this year {(1998). Both depreciation costs and cost
for contracting out collection service were excluded.
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4.2 Cost Assumption for SWM Works per Cleansing Service

As the Cleansing Depariment of the AMDC docs not keep separate accounts per
cleansing service, the cost for cach cleansing service was estimated based on the data
obtained from the Cleansing Department as follows.

d.2.1 Spare pavts, Fuel & Lubricants

‘The cost incurred for spare parts, fuel, and lubricants is caleulated for each vehicle
every month. Table 4-16 shows the total costs incurred for spare parts, fuel, and
lubricants from January through June 1998.

Table 4-16; Spare parts, Fuel, and Lubricant Costs from January through
June in 1998

Unit: Los
Total Collection Disposal
Spare Paris 645.810 662,575 . 83,235
Lubricant 259,798 220,538 38,260
Fuel 1,583,243 1,335808 247435
Tolal 2,488,851 2,118,921 369,930
cf. Total in 1697 5,372,582 5,007,056 365,626

Source: Gasto de Lubricantes y Repuestos de las Unidades Recolectoras de Basura {(Monthiy),
Cleansing Department in the AMDC

The aggregate amount, shown in the table above, reached approximately 1.5 times
(Lps: 1,689,894} the amount estimated by the Iinancial Department for January
through June. Although the cost for spare parts, fuel, and lubricants for the collection
service reached only 40 % of that in 1997, their costs for final disposal services have
already equaled the costs incurred during 1997.

d.2.2 Personnel Expenses per Job Category and Number of Employces per
Cleansing Service (as of July 1998)

Based on the salary record book, the personnel expenses per job category were
totaled. Staff turnover is high, and the number of employees was down to 278, at the
end of July 1998, from 431, recorded at the end of December 1997,

m Number of Employees per Cleansing Service

‘The number of employees per cleansing service, as of the end of July 1998, is shown
in Table 4-17.
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Table 4-17:Number of Employees per Cleansing Service {As of July 1998)

Description Administrat-ion| Collection | Streel | Disposal | Workshop | Total
Sweeping )
Officers & Operators 2 i 1 i 1 6
Secretary and others " 0 0 0 0 11
Orivers g 47 0 1 0 48
Workshop Mechanics 0 0 0 0 4 4
Assistant Mechanics and olhers 0 0 0 o 5 )
Inspectors 0 0 16! v 0 16
Supervisors 1 1] 2 1 i 5
Foremen, 0 0 17 0 0 17 P
Sub-foremen 0 0 7 0 0 7 b2
Street Sweepers Q 0 96 ¢ 0 96
Cleansing Assistants 1] 54 0 0 0 54
Landfil Assistants 0 0 0 2 0 2
Heavy Equipment Operators 0 0 0 2 ;y 2
Union Official (STRAMUDIC) 5 0 0 0 0 5
Total 19 102 139 7 11 278
cf. December in 1997 21 170 222 13 25 4514

Source: Information oblained from the Cleansing Department of the AMDC.

(2) Assumption of Personnel Expenses per Job Category .

(a) Salary

Table 4-18 shows salary per job category and pér cleansing service.

Table 4-18:Salary per Job Category and per Cleansing Service
' (Unit: Lps/month)

Description Administration |~ Collection Street © | Disposal | Workshop | Total
. . Sweeping ‘ .
Officers & Operators 16,000 6,000 4,500 8,000 2,500 37,000
Secretary and Others 20,900 0 0 0 0] 20,900 g
Drivess 0 92,600 0 - 2,200 0] 94,800
'Workshop Mechanics 0 0 0 0 7.800] 7800
Assistant Mechanics and Others . 7,900 7,960
Hnspectors 0 0 25,100 0 0] 25,100
Supenvisors 2,330 0 3,500 1,600 40001 11,430
Fotemen 0 0 26,300 0 0] 26,300
Sub-foremen 0 0 9,400 0 0 9400
Slreet Sweepers 0 0 114,800 ' 0 0] 114,800
Cleansing Assistants 0 64,950 0 ) 0 Q] 64,850
Landfifl Assistants 0 0 0 2,500 OF 2500
Heavy Equipment Operatoss 0 0 0 . 3.500 0 3,900
Union Official (STRAMUDIC) 27,960 9 0 0 “ o] 27.960
Total 67,190 163, 550] 183,600 18,200 22,2001 454,740

Source: Ir formation obtained from the Cleansing Depastment of AM.D.C.

(b) Assumption of Personnel Expenses per Cleansing‘Scrvice (January - June
1998)

Personnel expensces from January through June 1998 were estimated based on the
salaty per job category and per cleansing service. Bonus and overtime work
(inctuding working on holidays) werc assumed to be 15% and 13% of the salary g
respectively. The aggregate personnel costs shown in Table 4-19 is almost equivalent

to the AMDC Financial Departiment’s budgeted amount (Lps. 3,497,639) for January
through June.
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Table 4-18:Personnel Costs per Cleansing Service for the First Six Months in

1998
(Unit: £ ps)
Description | Administration| Collection Road Disposal Workshop Total
: Sweeping

Salary 403,740 981,300 1,101,600 109,200 133,200 2,728,440
Bonus 60,471 147,195 165,240 16,380 19,980 409,266
Overtime & 52 408 127 569 143,208 14,106 17.316 354,697
Paid Holiday :
Total 616,019] 1.256,084] 1410,048] 139,776 170,496] 3,492,402
cf. Totalin 1597 ~ 915590] 3,456,471 4,037,723 338542 565526] 9,313,852
{Half of 1997) (457,705)] (1,728,235)| (2,018,862)] (169,271) (282,763)] (4.656,926)

Note: Calcufated by JICA Study Team
{3) Cost Assumptions for SWM Works per Cleansing Service

(a) Allocation of Personnel Expenses to the Administrative Section and
Workshop

Based on the costs for spare parts, fucls and lubricants, and the personnel expenses
per cleansing service as shown above, the cost for cach cleansing service was
cstimated, as shown in Table 4-20, The method used for determining the breakdawn

of personnel expenses in the administrative section and the workshop are described
betow.

o The breakdown of personnet expenses in the administrative scclion were
determined by using the ratio for individual personnel expenses, i.e., collection,
strect sweeping, and disposal.

e The breakdown of personnel expenses for the workshop was determined using the
ratio of the cosl of spare parts for collection and disposal.

Table 4-20:Costs per Cleansing Service from January through June in 1998

(Unit: Lps)
Transporation and Collection

ftems Total Coltection Street Disposat Finat
’ Sweeping”
Spara parts 645,810 562 575 83,235
Lubricant 259,798 220,538 39,260
Combustible 1,583,243 1,335,808 247,435
Personnel Cost for Each Service 2,605,888 1,256,084 1,410,048 139,776
Distribution of Administration cost 915,590 409.867 460,113 45,610
Distribution of Workshop Cosl 170,496] 148,522 21,974
Total 6,380,825] - 3,933,374 1,870,161 577,290]

The wasles collected by sweeping service are transported with domestic waste or market waste. There
is no data about the volume of waste collected by sweeping service, therefore the cosls of spare,
lubricate and combustible are not divided to the sweeping service

(b) Cost Assumption for Contracting Out

The collection services in the southemn part of Tegucigalpa and in part of the markets
were contracted out to a private company from June 1998. However, payment has not
yet been made by the end of Scptember 1998, Theretore, in this report, a vehicle
rental fee Lps. 300,500 (data was provided by Financial Department of AMDC} is
used as the cost for contracting out for January through June. Cost for contracting out
is estimated to reach Lps. 7,524,000 with the rccent collection amount of 150 tons/day
on average for six months.
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150 (ton/day) x 22 (days) x 380 (I.ps./ton} x 6 (months) = 7,524,000

Street sweeping has been contracted out with Lps. 62,000/4 months for one contracted
arca from March, 1998. As of the end of July, 43 arcas arc conlracted out.

Table 4-21: Expenditure for Street Sweeping Work until June in 1998

Month No. of Contracted Areas | Contracting out Amount Collecled Amount
‘ {Lps) (Lps)
March 15 930,000 930.000]
April 21 1,302,000 976,500
From April to June 7] - 434,000 217,000
{Tota! ' 43 2,666,000 2,123,500

The amount which was contracted ouy, in total, shown in the table above reached
about 1.7 times the Financial Department’s estimate for various services, i.¢., Lps.
1,572,138 for January through June. The amounts shown in the above table were
adjusted for the unit cost calculation.

{¢) Expenditure in 1998 until June

The unit costs were estimated as shown in Table 4-22 based on the above said

conditions.

Table 4-22: Expenditure for SWM Works from January to June in 1998

Unit. thousand Lps.

Expénditure from January to Jungin 1998

items Personnel | Spares, Fuel | Contracting | - Others Tolal
& Lubricant out :
Collection & Haulage 1,256,064 2,118,921 257,571 3,632,555
Street Sweeping 1,410,048 : 2,123,500 3533548
Final Disposal 139,776 369,930 L . 509,706
Others 686,515 697,959* 1,284,474
Total SWM Works 3,492,403 2,488,851 2,381,071 597,959 8,960,284

Note: * The cosls excluding personnel costs, spare, fuel & lubrcant, rental costs and various services
for seven months from Janvary until July in 1998 were Lps.687,618. Therefore the cost for six
months is Lps. 597,959,000

{d) Unit Cost Calculation

The expenditure and unit costs for solid waste management work in 1997 arc

summarized in Tab)

c 4-23.

Table 4-23: Unif Costs for Solid Waste Management Work in 1997

ltems Expendilure Amount of Wasle Unit Cost
million Lps tonfyear - - Lps.ften US§ion®
Collection & Haulage 9.4 112,818 838 8640
Street Sweeping 45 N.A. NA, N.A.
Final Disposal 0.7 135,923 91 0.40
Others 34 NA. NA. NA.
Tolal S\WM Works 18.0 135,923 1324 10.03

Note: 1US$ = Lps.13.2

The expenditure and unil costs for solid waste management works in 1998 are
summarized in Table 4-24.



s
P

The Study on the Solid Waste Management of the Urban Areq JICA
of Tegucigalpa's Central District in the Republic of Honduras KCKUSAI KOGYQ CO,, LTD.

Table 4-24: Unit Costs for Solid Waste Management Works in 1998

ltems Expenditure Amount of Waste Unit Cosl
mitlien Lps ton/6 months Lps.flon USSiton* |
Coliection & Haulage 36 51,480 706 5.23
Sireel Sweeping 35 N.A. N.A. NA
Final Disposal 05 61.740 8.3 0.61|
Qthers 13 NA. NA N.A.
Tolal SWM Works 8.9{ 61,740 145.1 10.75

Note: 1 US$ =Lps.13.5

Unite cost for total SWM works increased by 7% compared with 1997. The cost for
collection service is tower than that of 1997. ilowever, the cost for collection service
might increasc rapidly depending on the volume of contracting out sincc the contracting
oul price is Lps. 380/ton, which is neatly six times more expensive than that of the
AMD.C. As the tesull of contracting out to the micro enterprise, cost for strect
sweeping service for halfa year is atmost 80% of one full year in 1997. Morcover, unit
cost for final disposal service increased by 1.5 times of last year. f sanitary tandfill is
practiced, the cost is assumed to increase.

{e) Assessment of the Financial Situation

‘The actual revenue from the waste collection fee seems to be suflicient to cover the
actual expenditure consisting of only operation and maintenance. However it is not
sufficient to cover expenses including the depreciation cost.

The current SWM unit costs of the Cleansing Department are considered to be very
cheap, although a large portion of the SWM cost is occupied by fuel, lubricant oil, and
spare parts expenditures. Their prices are similar worldwide as they are determined in
the international market, and the SWM cosis in most development counttics exceed
US$ 10 per ton, excluding the depreciation cost. The reason why the SWM works is
currently managed at a low cost by the AMDC is due to the equipment and spare parts
granted in 1993. This is supported by the fact that the SWM unit cost by the operation
of leased vehicle is Lps. 294/ton.

ANMDC's Trucks

Leased Trucks

Contracing cut

\] 100 200 300 400
Unit Cost{LpsAon}

!
|
!
!
i
i
|
i
|

Figure 4-7: Comparison of Current Unit Costs for Waste Collection and
Haulage

Since the expehditurc for spare parts and fue! overshot the budget by a large amount,
the review of the collection route plan and analysis of fuel consumption costs per
vehicle are required.

Occasionally, the AMDC is short of funds for overtime payment as well as for spare
parts, ete. becausc of the extremely critical financial situation of thc AMDC and the
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concentration of revenue in Janvary, February and August, It is, therefore, essential to
¢nhance the revenue plan for the whole AMBC to cnable the SWM works to stabilize,
and especially to establish a monitoring system as well as to colleet waste collection
fees that are lang overdue.

Management System
a. Data Control System of Collection and Disposal Waste Amount

The number of trucks hauling waste into the final disposal site is countcd and
recorded by the Cleansing Department. This is the only data being monitored
concerning the collection and disposal amount. Because of the absence of a
weighbridge to measure the waste amount at the entrance of the disposal sile, the
Cleansing Department estimates the amount of waste collected and disposed based on
this data. The Study Team discovered that the converston factors cureently used by the
Cleansing Department, to determine the weight from the number of trips, exceeds the
actual figure by approximately 30%, on average. The present monitoring system of
the waste amounts is, therefore, assessed to be unreliable. In addition, the collection
amount for each collection area and each vehicle are not monitored at all.

b. Supervision System

The number of staff and vehicles for supervision purposes is insufticient, In addition,
the work efficiency data is not recorded. Supervision is, therefore, assessed to be
absent. [t is essential to improve supcrvwmn in order to raise the productivily of
collection, haulage and street sweepmg activilies.

¢. Cost Control and Cost Analysis System

The costs for materials such as diesel {uel, lubricant oil, spare parts, etc., are recorded
and summatized for cvery vehicle cach month. This cost recording system is assessed
to be in order. As for the labor costs, the working hours of only the stafl in the
Cleansing Department {approximately 50 people) are kept. The working records of
about 200 cmployeces are not kept,

Although the data of material cost is kept in order, it is not analyzed as with the labor
cost. This should be rectified in order to understand the actual condition and to take
appropriate measures.

d. Planning System

‘There is no section or department in AMDC to prepare a short term or long term plan
for solid waste management. Considering the complexity and difficulty of solid waste
management, the importance of planning and taking a strategic approach is becoming
more apparent,
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Assessment of the Current SWM

Technical System

At present, the most prevalent SWM technical system in the Study Area is
rudimentary, composcd only of collection and haulage of waste, mainly using
compactors and dump trucks, and final disposal; it is exclusive of major processing,
intermediate treatment or recycling systems. This system is basically appropmtc tor
the Study Area as long as the acquisition of land for the disposal site is financially
andfor socially unproblematic, However, considering the worldwide trend which
incorporates conservation issues into solid wasle management, a recycling system
should be introduced gradually so long as it does not affect the financial sustainability
of the cleansing work.

Consudcrmg the fact that the present waste collection coverage rate in the city has
reached 64% and the standard of cleanliness is gencrally maintained, the present
waste collection service level is assessed to be fair excepl in arcas that do not reccive
a regular waste collection service. It is often the case that these are low income
residential arcas, where lack of a frequent service has left unhygicnic conditions
which have oflen been blamed for outbreaks of dengue fever. The expansion of a
regular waste collection service, thercfore, should be a continuous endeavor.

As for the collection and haulage system, the present compactor collection system
functions adequately, however the present collection and haulage plan can be scen as
inappropriate because the allocation of the present collection arcas has no rational
explanation. The efficiency of the dump truck collection system was found to be
average; the reason is not only attributable to the type of vehicle used but alse inferior
road conditions, low accessibility, lack of people’s cooperation in discharging
manner, ete. In order to improve the general collection work efliciency, various
measures, for example promoting a more conscientious discharge manner, phasing-
out the dump truck collection system and replacing it with a more appropriate system,
ete. should be cxammed

The preseat recycling activities rely mamly on scavengers operating at the disposal
site and collection workers’ sorling work. Although both activitics contribute to
recycling, they arc informal and also imposcs negative impacts to the present solid
waste management system. [t is, thercfore, necessary for the governmental
organizations to gradually participate in recycling and steengthen the control of
informal recycling activitics.

As for the final disposal sysk,m no appropriate environmental protection measures
are currently taken except soif coverage. Also, bulldozers operating at the landfill arc
not provided with sufficient amounts of diesel fuel and entry of scavengers to the site
is unprohibited. Therefore, the condition of the disposal site is unacceptable. On
examination of the environmental impact the disposal sit¢ poses on ils environs, it is
observed that the flow of leachate from the disposal sile is very minimal and the
generated leachate percolates into the ground before reaching the Choluteca River. It
can be predicted that the impact by leachate would be marginal because the water
quality of Cholutcca River are far greater and worse than the leachate from the site.
This is due to the discharge of raw sewage from Tegucigalpa and Comayaguela into
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Choluteca River upstream from the disposal site. In addition, the cxisting disposal site
is located far from the water basins for the Central District. Conscquently, it is
concluded that the cxisting disposal sitc does not pose a serious threat to the
surrounding environment. However, there are some considerable negative effects
causcd by nuisances, offensive odors, and unsighily view ete. because it faces the
main road: the number of critics to the final disposal site is on the rise.

'The existing disposat site area is 31.7 hectares, of which only 12 hectares are
currently used for landfilling. Even though the final waste disposal amount is
predicted to increase in future, the site has the capacity to receive waste generated in
the Study Area until 2006. The existing disposal site has a favorable natural condition
in terms of cavironmental protection and haulage of waste. ‘The sanitary condition
will be enhanced by improving some facilitics, training stafY in operation techniques
and raising awareness among the municipalities’ staff and citizens, Therefore, the best
option is considered to be the utilization of the existing disposal site, for as long as
possible, providing the landfill operation level is improved. In addition, planning and
construction of a new final disposal site should procecd deliberately while the existing
disposal site has a reserve.

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

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

Institutional and Organizational System

A comprehensive analysis of all the organizational structure that serves as basis for
the cleansing service is shown as follows.

a. Legal Framework

Legislation related to SWM is found in a variety of laws, rcgﬁ?alicns, and decrees.
Consequently, there is no specific legal framework to help develop SWM, creating a
situation that undermines the authorities® position to manage the services effectively.

b. Institutional Structure

Figure 4-8 illustrates the structural organization of the AMDC’s Cleansing
Depariment. Although the service provided by this institution is very important and it
is tesponsible for hundreds of workers, vehicles, and important funds, the hierarchic
level of this section is comparatively low-ranking, affecting its ability to plan,
manage, and operate services appropriately.

This situvation leads to slow decision making and prolonged administrative
transactions, specially for acquisition of spare parts for vehicles and machinery, as a
result productivity is affected.
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Figure 4-8: Present Organizational Structure of The Cleansing Depariment

¢. Structurc Organizaiiun for the Cleansing Department

Au analysis of the results obtained during this study revealed that there is considerable
weakness on the operation and the administrative structure in this section.

Goals and objectives are poorly defined by this section; and because of this
situation officials become confused, thus creating a situation where activities
arc uncoordinated.

There are neither service plans nor medium and long term development plans,
Authorities have not emphasized the importance of cleansing scrvices,
personnel transfer takes place with each new administration, and, as a resuli,
there dre very few plans and programs to cater for medium and long term
service nceds. An obvious consequence is that the system is only able to
administer day to day issues, and problems are left to workers who have been
with the institution over a longer period (driver and mechanics).

The following situations show the results of the institutional and organizational
weakness: '

. & & »

Insuf¥icient coverage of marginal arcas.
Unbalanced collection routes.
There is neither punctuality not order with respect to frequencies and schedule.

Low productivity of collection vehicles and machinery due to delays in spare
parts acquisition. :

Lack of preventive maintenance.

“The dumpsite deteriorates the environment and jeopardizes public health.
“The real service cost is unknown.

Human resources Jack motivation,

d. Public Participation

It is important to note that recently there has been a change in the public’s image and

perception of SWM. The AMDC has been making efforts to improve the cleanliness
of the cily. However, this initiative should be taken together with the institution’s
structural reform so that the development of this public service beconies an ongoing

venture; and with time, the public will be inclined to be supportive and loyal to the
institufion’s cause.
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4.5.3 Financial System

Regarding the financial situation of SWM works in 1997, the revenue from the waste
collection fee, i.e. I.ps. 20 million, scemed to be sufficient to cover the expenditure,
which was Lps. 8 million.

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

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

Revenua and Expenciture for SWM in 1997

®Rewnue (Actual)
£ Revenue (Potential)
1| m Expenditure (Actual)

Rewenue (Actual) Expenditure {Real)

Revenua {Potential)
Expenditure (Actlual)

Expenditure {Real)

0 5 10 15 20 25 30 35 40
Amount {miltion Lps)

Figure 4-9: Revenue and Experiditure for SWM in 1 997

The reason why the SWM works are currently managed at a fow cost by the AMDC is
mainly for the sake of equipment and spare parts granted in 1993. Although four years
have passed and these equipment are due for renual, no replacement plan is being
prepared because the financial situation of the AMDC is extremely critical. The solid
wastc management works are likely to be in disarray with the expiration of the
equipment‘s lifespan.
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4.6

Identification of Important Issues

I'rom investigations during the first phase of the study, the following five points were
identificd as the most important issues in the current solid waste management system.

1) To cstablish a financially sustainable and accountable solid wasle
management system.,

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

3) To enhance the 1i1anagcrial capability of the Cleansing Department.

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

5} To raise awareness among the AMDC’s stafl’ and citizens on solid waste
management.

a. To FEstablish a Financially Sustainable and Accountable Solid Waste
Management{ System

Currently, the revenue generated from the waste collection fee only covers the
operation and maintenance costs of the overall solid waste management system. The
reason why the solid waste management works for the Central District is managed
arbitrarily is because the waste collection vehicles, equipment for final disposal site
and sparc parts were provided under the Japancse grant aid program in 1993.
Although four years have passed and these equipment are soon duc for renewal, no
replacement plan is being prepared because the financial situation of the AMDC is
extremely critical. The solid waste management works are likely to collapse with the
expiration of the cquipment’s lifespan.

However, it is too difficult to further reduce the present SWM cost because the
present costs arc alrcady very low.

In addition, although the citizens demand the AMDC for improvements, such as the
cnhancement of the sanitary level of the final disposal site and to expand a regular

- waste collection service, all new projects require additional cost.

Therefore, this is the most fundamental issue surrounding solid waste management in
the Central District. In exchange for the public’s acceptance and support o increase
revenue, the AMDC will be obliged to provide citizens with a more accountable and
transparent solid waste management system, which is absent at preseat. Therefore,
these issues have to be established concurrently.

b. To Enhance the Sanitary Level of the Existing Final Disposal Site and to
Prepare an Overall Development Program

Currenily, the operation level of the final disposal system is far below the collcction
and haulage system. This is due to the indifference among the AMDC’s staff and
citizens toward the final disposal system because problems related to final disposal
are not highly regarded.

4-41



The Study on the Sofid Woste Management of the Urban Area JICA
_of Yegucigalpa’s Central District in the Republic of Honduras KOKE”SM KOGYO CO,, LTD.

Criticisms to the unacceptable operation conditions of the final disposal sit¢ are on the
rise. I the AMDC does not remedy this situation, serious negative impacts are to be
expeeted. For example, the surrounding environment will deteriorate, which will lead
the necighbors to repudiate and eject the construction of a new disposal site by the
AMDC, cic. To avoid such difficultics from arising, the AMDC must enhance the
sanitary level of the final disposal site,

Fortunately, the existing disposal site has a favorable natural condition in tcrms of
cnvironmental protection and haulage of waste, It is not difficult to cnhance the
sanitary condition of the existing disposal site by constructing a fow facilitics, training
staft’ in operation techniques, raising awareness atnong the mumcxpallues staff and
citizens, clc. Considering the fact that the final disposal site is the most important
issu¢ in terms of the SWM technical system, to make the whole system stable
improvement measures should be taken urgently.

¢. To Enhance the Managerial Capability of the Cleansing Department

This study found the actual waste disposal amount to be half the amount estimated by
the Cleansing Depariment. Also, the number of customers in cach collection area is
unknown. However, although the costs are well documented, they are not anatyzed
and utilized for the improvement of operation and planning. Repair works often take a
long time, this is mainly due to the inherent bureaucracy that has a disposition to long
processing procedures before spaie parts are purchased

- Solid waste management works change daliy, swifl decisions and prompt acllons are
required to conduct SWM smoothly and to minimize the cost. To achieve resolute
action, decision makers have 1o always interpret the present conditions correctly,
however, there is no system in place to help understand the present situation.
Therefore, at present it is very diflicult to execute the works efficiently.

d. To Raise Awareness Among the AMDC’s Staff and Citizens on Solid Waste
Management

The current climate surrounding solid waste management is complex and docs not
allow an executing agency to just collect and carry waste to the disposal site for
dumping. A successful solid waste management requires competent human resources,
sufficient funding, citizens® cooperation, strong commitment by those responsible for
SWM, ctc. Public education on solid waste management coupled with other measures
is, therefore, essential for its success.

One of the reasons why the sanitary condition of the disposat site is peor is due to the
lack of awareness among the AMDC’s stafl and citizens, because the expenditure for
the disposal site is much less than that for the collection and haulage work. This is
because people generally lack interest in what happens out of sight,

Solid waste management is an integral part of urban life: people have to understand
the importance of solid waste management and the responsibilities that come in hand.
Ilowever, strategic programs related to this subject are not executed.

Conscquenily, in order to succeed and cnhance the solid waste management system,
one of the mote cffeclive means is the preparation and introduction of a strafegic
education program on solid waste management.
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¢, ‘To Plan Appropriate Collection, Haulage and Street Sweeping Systems and
{o Establish an Appropriate Collection System for Problemalic Areas

The present collection and haulage cost is very cheap, thercfore, further cuts in the
present costs seem to be unrealistic. However, the cost is increasing rapidly because
the wage standard is on the rise. At present the fabor cost occupics more than 50 % of
the total S\WM cost, however this percentage is expected to increase in propottion to
the rise in wage standard, while the equipment and fuel costs, which are determined in
international markets, will remain constant. The time to shift from a labor intensive
system to & mechanized approach will not be in the distant future. It is, therefore,
necessary to monitor and to analyze the costs carcfully and to take appropriate actions
in time,

In addition, another issue is the expansion of the waste collection system into
problematic areas. This is an important task for the AMDC, which is responsible for
waste collection in the Central District. However, this operation is associated with
various problems as the required waste collection cost is more expensive duc to the
harsh physical conditions, white people who live in these arcas arc unable to pay for
{he services. 1t is, therefore, necessary to establish an appropriate collection system for
problematic areas.
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5.1

5.1.1

5.1.2

5.2

Selection of the Best Technical System

Policy for Selection of the Best Technicat System

Criteria for Selection

Considering the current situation and background of SWM in the study area, the
following are policies for the sclection of a technical system:

1) Systems aund technologics to be adopted should be simple so that operation and
maintenance are casy and inexpensive.

2) Foreign finance requirements for the purchase, operation and maintenance of
facilitics should be minimal. The use of lacally available materials and scrvices
should be maximized.

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

Selection Procedure of the Best Technical System

An SWM technical system consists of various technical subsystems such as discharge
and storage, collection and haulage, processing, recycling, street sweeping, linal
disposal, etc. A number of alternatives can be formed from the combination of these
various subsystems. Hence, sclection of the best technical system will be carried out
according to the following procedures.

1. Examination of preconditions for selection of subsystems.
. ldentification of potential subsystem technologics for the study area.

Screening polential subsystem technologics.

oW

Comparison of estimated unit waste collection and haulage costs for cach
vehicle type.

5. Selection of an optimum technical system.

Examination of Preconditions for Selection of Subsystems

The establishment of the best technical system is mainly influenced by the location
and number of proposed disposal sites, that was determined based on the following
policics eslablished by the AMDC for the study in March 1998.

The existing final disposal site shall be utitized for as long as possible by improving
the sanitary level and by making use of the whole site in the most effective manner.

A new final disposal site shall be constructed before the existing site is completely
filted. The new sile shall be sited in a location not to far from the city center so that
the waste haulage distance will not exceed 15 km.
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5.3 Identification of Potential Subsystems for the Central District

The screencd potentiat subsystems for the Central District are fisted in Table 5-1.

Table 5-1: Potential Subsystems for SWM in the Central District

‘Technicat Systems

.- Qubssystem Compencats

Discharge and Storage

» Source Scparation

+ Mixed discharge
s Scparate discharge

» Type of Storage Equipment

+ Paper or plastic sacks

+ Dustbins

+ On-site waste storage

» Containers (1 to 2 m)

¢ Large communal containers
(more than 5 m’)

Primary Collection

* Type of Collection System

¢ {Tandcart

+ Antimal drawn cart
s Pedal cart

« Motorized cart

Sccondary Collection and
Haulage

¢ Collection Frequency

» Collection Method

¢ Mixed collection
¢ Scparate collection

» Collection System

* Point colleclion

s Curb side collection

» Door-to-door collection
¢ Bell collection

o Pyblic container collection

+ Collection Schedule

s Bxay collection
¢ Night collection

s Collection Vehicle

& Compaclor truck
* Tractor and trailer
¢ Dump truck

+ Detachable truck

» Transfer Station

Street Sweeping

¢ Cleaning Mcthod

s Manual strect sweeping
* Mechanical cleaning

¢ Vacuum cleaning

¢ Flushing

Processing and Treatment

System

¢ [ncineration

¢ Refuse Derived Fuel (RDF) -

¢ Biogas Production

* Pyrolysis

+ Composting

» Size Reduction

« Mecchanica! and Manual
Sorting

Recyeling

» Govemnment Related

* Private Sector Centered

Final Disposal

» Method of Sanitary Landfill

Maintenance of Vehicles and
Equipment

* Preventive Service Workshep

s Full Secvice Workshop




The Study on the Solid Waste Management of the Urban dreq JICA
of Teguelpalpa's Central District in the Republic of Hendwras KOKUSAM KCGYO CO., LTD.

5.4 Screening Potential Technologies

65.41 Discharge and Storage System
a. Introduction

Waste is generated on a somewhal continuous basis. However, colleetion occurs
intermittently, a fow timies a week or perhaps daily, depending on the quantity

Ej generated at a specific location and ctimatic conditions. Therefore, it is necessary to
provide proper on-site storage for waste until it is collected. Storage is quite imporiant
because it can have a significant effect on:

¢ Public health and aesthetic conditions.
» Subscquent functional clements such as collection.
o Public atlitudes concerning the operation of the system.

The elYects on these aspeets vary depending on the generation source, i.c., residences,
shops, office buildings, ctc.

Accordingly, this section deals with on-site handling and storage systems avaitable for
the study area.

T
N

M L_; /

On-sile Waste Storage

Paper or Plastic
Sacks

Containers (1 to 2 m™}

Rampa (Waste Storage Hopper)
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54.2

b. Conclusion of the Storage System

The absence of a proper waste storage system in the study arca is one of the main
rcasons behind the inefficient waste collection work. To rectify these conditions,
proper handling aml storage systems should be introduced.

The plastic dustbin system is recommended but the use of metal drums should be
discontinued.

The system whereby the waste is stored on-site is generally not recommended for
residential and commercial arcas, unless uscrs are willing to shoulder the required
extra costs and to maintain the storage area properly.

The large container system requires a huge investment but contributes to the reduction
of ltarge collection and haulage operation costs. However, this systemn is only
recommendable if the problem of initial investment can be solved. The size of
containers shall be determined according to their purposes and distribution. These
containers are usually placed at collection points for markets and arcas that have been
developed without any prior planning and therefore inaccessible to waste collection
vehicles. If containers arc placed in residential or commercial arcas, they can
cncourage people to discharge more waste, furthcrmore they can allract business
people to place their wastes generated through business activitics. Therefore, the
method of container use requires carcful considerations.

The plastic sack system that is curcently in widespread usc is appropriate and this
system used concurrently with a waste stand is also appropriate.

‘The waste storage hopper system is very appropriate for markets.

The use of a skip or plastic sacks highly depends on the collectlion and haulage system
to be adopted. Therefore, the best storage system shall be sctected from these two
systems in line with the proposed coltection system.

Primary Coliection
a. Introduction

In areas with inaccessible roads, waste has to be carried to designated points for
collection. People living near collection points find it easy to discharge waste by
themselves, but those further away have difficultics doing so. Therefore, a primary
collection service, which is the haulage of waste from residences to collection points,
should be established for the latter.

This section discusses the suitability of several potential systems for the area.

Handcarts Animé! Drawn Carts
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Pedal Cart

b. Conclusion of the Primary Collection System

The primary coltection system to be selected must require as litle capital as possible
because the fees for collecting waste through this system, based on the number of
trips, arc expensive in itself and also the arcas proposed for this system have a timited
financial capability. The mode of haulage shall also be mancuverable because the
roads in areas where primary collection is needed are unpaved, very steep, and very
narcow.

In conclusion, the handcart and the pedal cart systems are considered to be most
suitable for the Central District.

Collection and Haulage System
a. Introduction

The objective of the waste collection and haulage system is to collect and to haul
waste from specilic locations to a disposal site at regular intervals, with minimal cost
and in a reliable manner, and with due considerations for sanitary conditions. It is
very important to always bear in mind that the cost for the cotlection and haulage of
waste is by far the most expensive part of the overall waste managemcnt system.

b, Conclusion of the Collection and Haulage System

The appropriate collection and haulage system for the Centsal District is concluded as
follows.

Collection frequency:  » 2 or 3 times per week

Collection method: e Separate discharge with commingled waste collection
system
Coliection system: o Point collection for marginal areas
o+ Curb collection for standard residential areas and
commercial arcas

Coltcction schedule: o Day collection for standard arcas
e Night collection for congested areas

Collection and e Compactor trucks for standard areas '
haulage vehicles: + Dctachable container trucks for marginal arcas
Haulage system: » Direct haulage without a transfer station
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5.4.4 Street Sweeping System

a.  Introduction

Street sweeping is one of the most visible of all government services. Consciously or
not, residents allow their opinions on the cffectivencss of sireet sweeping programs
influcnce their assessment of the credibifity of their mumicipal leaders and local
officials. Visitors instinctively ralc municipalities based on their externat conditions,
i.c., cleanliness. Dirty cities cannot attract forcign investors. These opinions should be
positively used to stimulate lhc residents {o build a better clly

Strect sweeping programs were conduclcd nnmly to remove huer and dlrt so that
streets appear preseatable, and traflic will not create dust. Specifically, in some arcas,
regular streel sweeping is necessary to prevent sewers from becommg clogged It is
also recognized that dust is a potential potlutant.

Municipalities must balance the costs for adequate street sweeping and effective litter
control programs, sewer improvement operations, projects 1o ensure safety of
pedestrians and vehicle occupants, air and waler pollution countermeasures, and
cconomic development. Public education programs alone, however, will not help
eliminate street litter. Debris also accumulates from air pollution fallout, animal
excreta, oil drippings, parts dropped from vehicles, spillage from solrd waste
collection, as well as mud tracked onto pavements.

b. Conclusion of the Street Sweeping Systemn

The flushing system is not at all suitable for the Central District in view of the current
limited water resource and poor sewerage system.

The mechanical and vacuum sweeping systems arc also not suuablc for the Central
District because they require large capital, and incur high operational and
maintenance costs and in addition due to the congested road conditions in the town.
This system might be applicable to the noncongested trunk roads.

Conclusively, manual sweeping is most appropriate for the Central District because of
an abundant and inexpensive supply of labor force. The jobs that are generated by the
sweeping system can confribute, albeit to a smaller degree, to the betterment of the
Central District’s economy. This system is also flexible and can cope with waste
containing lots of sand.

5-6
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5.4.5 Processing and Treatment System
a, Introduction

This section considers the possible options for:

o The treatment of waste by altering or removing some of its undesirable
characteristics (c.g. to reduce waste volume, to render waste inert)

& The recovery of some of the wastes cither as energy (gas, steam or clectricity)
or as usable materials (¢.g. waste paper, ferrous scrap, compost)

Several criteria of prime importance in assessing the suitability and viability of any
system of waste handling, trcatment or recovery arc as follows.

o Technical feasibility

¢ The dcgréc to which the technology of the system is proven, i.c. are these
plants actually in operation elsewhere?

e The rcl-iability of the system and similar issues. {These questions are
particularly importani when considering latest technologies since, for example,
many recovery syslems are relatively recent developments).

o Its financial and cconomic implications: how much will the system cost to
construct and operate; what are the potential benefits from savings in transport
and disposal costs and from the sale. of recovered products; what other
economic benefits do the system offer in terms of foreign exchange savings,
employment, ctc. OFf special importance here is the scope for actual selling and
using any recovered products as this can frequently be less than is estimated.

e Iis management requircments; how nuch qualified management and skilled
tabor will the system require to operate properly; how much cooperation will
be obtained from the public, etc. Unless the nccessary resources and skills are
available, the system may be much less attractive than it initially appears.

Our assessment of the various operations below takes into account the prevailing
conditions and problems in the study area, cvaluating in broad terms the technical
suitability and economic implications of different systems for handling, treatment and
recovering solid wastes in the study arca.

The following intermediate technologies are discussed in this section:

Incineration |
Production of Refuse-Derived Fuel (RDF)
Biogas Production

Pyrolysis

Composting

Size Reduction

Mechanica! Sorting and Scavenging

These technologies are shown in Figure 5-1.
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Figure 5-1: Processing and Treatment Technologies

b. Conclusion of the Pmcessmg and Treatment System ‘

No large scale processing or treatment lechnology is recommended for the Central
District in view of the city’s current conditions. On- sﬂc/commumty based composting
system may be adopted if there is a demand for compost in the area. Promotion of on-
site/community based composting for private use, not otherwise, may be a suitable
means of promoting self disposal,

Middle scale mechanical sorting comprising a simple system is recommended from a
technical point of view, however, the cstablishment of a proper operation and

maintenance system is of more importance than to successfully introduce a
mechanical sorting system.

Recycling
a. Introduction

Most developed countries began taking various actions in the mid-1980s dirccted
toward recycling of solid waste. The commonly accepted definition of solid waste
recycling would be the utilization of one or marc waste components in such a way

5-8
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fhat they ate not deposiled in a landfill, Materials commonly recycled or recyclable
wastes are paper, cardboard, glass, boitles, aluminum, ferrous metals, and plastics.

The primary benefits of reeycling are conservation of natural resources and landfill
space; however, the collection and hautage ol materials require substantial amounts of
energy and labor, and historically, mosl recycling programs are subsidized
cconomically'. The requirements for a successful program are that there is a strong
demand for recovered materials and that the market value of the materials is sulficient
to cover collection and haulage costs,

b, Present Situation of Recyeling in the Central District

Tabte 5-2 shows the surveyed waste composition of the Central District in 1998, the
standard waste composition of industriatized countries and the United States. This
comparison shows: that the present composition of recyclable waste in the Central
District in 1998 is less than the average of industrialized countrics: 29% for the
Central District, 27-80% for industrialized countries, and 67.5% for the United States.
However, in general the trend of waste composition of the Central District is within
the range of that in industrialized countries. Thete arc some significant characteristics
of the waste in the Central District compared with the ones of developed countrics.

s The pércentagc of kitchen waste content is quite high.
o The percentage of paper and glass waste content is tower.
o The percentage of ceramic and stone content is higher.

T
1890° 1

hEY:x

Ceramic/Stone 0%
(including others) (including others)

Others 0.1% - -

Tolal 100.0 % 100.0 % 100.0 %

Note: Screencd items are recyclable wastes.

Source: '

*; “Integrated Resource Recdvcry, Recycling form Municipal Refuse: A state-of-the-ant Review and Annotated
Bibliography”, UNDP Project Manzgement Report Number 1, 8. Cointreay, ct. al. 1985

®. Integrated Solid Waste Management, Engincering Principles and Management Issues, G. Tehobanoglous, et al,
McGraw-1ill, 1993

¢. Alternatives

Recycling systems may be divided into two types in terms of the degree to which
governmental organizations arc involved: government retated recycling system and
private sector centered recycling system.

! Integrated Solid Waste Management, Engineering Principles and Management lIssves, G.
Tchobanoglous, et al, McGraw-Hill, 1993
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that they are not depasited in a landtill. Materials commonly reeyeled or reeyelable
wastes are paper, cardboard, ghass, bottles, aluminum, terrous metals, and plastics,

The primary benelits of recycling are conservation of natural resources andd Tandtill
space; however, the collection and haulage of materials require substantial amounats of
cnergy and  abor, and historically, most reeyeling programs  are subsidized
cconomicatly’. The requirements for a successtul program are that there i a strong
demand for recovered materials and that the market value of the materials is suflicient
to cover collection and haulage costs.

h. Present Situation of Reeycling in the Central District

Table 5-2 shows the surveyed waste composition of the Central District in 1998, the
standard waste composition of industrialized countries and the United States. ‘This
comparison shows that the present composition ol reeyclable waste in the Central
District in 1998 is less than the average of industrialized countries: 29% for the
Central District, 27-80% for industriatized countries, and 67.5% for the United States.
Iowever, in general the tread of waste composition of the Central District is within
the range of that in industrialized countries. There are some significant characteristics
of the waste in the Central District compared with the ones of developed countries,

e ‘The percentage of kitchen waste content is quite high.

e ‘The percentage of paper and glass waste content is fower.

o The pereentage of ceramic and stone contentis higher.

Table 5-2: Comparison of Waste Composition
The Central District Industrialized United States |
in 1098 Counties in 1985° in 1990°
Kitchen 20-50 % 9.0%
Paper. “16-50% | 40.0 %
Jextite = 2-10% 20%
Prastic o Ca210% : 70%
GrassiVood - 205 %
LeatherRubber - SRR I 1.0 %
Metal - 3-13% 8.5%
Glasg: - 45-12% |- 80%
Ceramic/Slone 1-20 % 30%
{including others) {including others)

Gthers 01% - -
Tolal 100.0 % 100.0 % ) 300.0 % ]
Note: Serecaed ilems are recyclable wastes,
Souree:

s “Integrated Resource Recovery, Recycling form Municipal Refuser A state-0fthe-art Review and Annotded
Bibliography™, UNDE Project Management Report Number 1,8, Cointeea, vt at 1985

b [ntegrated Solid Wante Management. Engincering Principles and Management Foaves, G Lelobanoglows, ot al,
MoeGraw-10l, 1993

¢ Alternatives

Recyeling systems may be divided into two types in terms of the degiee (o which
governmental organizations ace involved: government related recyeling systeim and
private sector centered reeycling system.

ntegrated  Solid Waste Management,  Engincering Principles and  Managenent  bssues. €
Tehobanoglous, et al, McGraw-HIH, 1993
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¢.l Governmental Pavticipation Dominated Recycling System

The governmental participation dominated recycling system is carried out as a means
of cconomically controlling solid waste generation. This system obliges dischargers to
conduct waste scgregation and sorting, as well as separate discharge, collection and

haulage. Although these activilies incur additional costs they reduce the amount of
waste for final disposal.

Many industrialized countrics suffer from scarcity of space to .construc(_lalidﬁlls. In
Japan, waste is often transported to disposal sites more than 500 km away from the
main collection arcas. Therefore, this system has become particularly common in
industrialized countries as it reaps a considerable financial benefit by saving landfill
space and reducing haulagc COSIS,

Although a government related recycling system is considered to be more productive,
they incur Jarge coltection and haulage costs, and their success is he'avily dependent
on public cooperation. . Furthermore, because condllxons prevalent in developing
countries entirely difter from those in industrialized countries, the implementation of
this system in the former could generate a different outcome. Therefore, this
alternative is only rccommendable for municipalities where solid waste management
unit cost is very expensive. This is not the case in the Central District.

¢.2 Private Sector Centered Recycling System

The government has an indirect and limited role in the prém’otio'n of this recycling
system: thal is the execution of public education programs on recycling. This system

docs not impose separate collection and any risk encountered is the solc responsibility
of the private entities involved.

This altemative is suitable where risks and uncertainties associated with recycling are
great and where the benefits could be nothing more than the additionat cost this
activity incurs. Accordingly, this system is reccommended for the Central District.

d. Conclusion of the Recycling System

Theze are two problems with promoting the recycling system in the Central District.
One is that there are only few reprocessing plants for recycled materials in Honduras
so its haulage cost limils the expansion of the recycling business. The other is that the
composition of recyclable waste in the Central District in 1998 is less than the
average of industrialized countries: 29% for the Central District; 27-80% for
industrialized countrics; and 67.5% for the United States. Therefore the recycling
business in Honduras is not stable and is risky.

In the AMDC, financial stabilily takes precedence over environmentat protection and
conservation of natural resources. Therefore, the AMDC is basically recommended
not to take any steps toward recycling that would only incur large capital. The AMDC
should, however, start promoting recycling by source separation and scparate
discharge to control the rapid waste gencration increase. Since it would take
considerable time before the residents can become accustomed to source separation
and separate discharge, these activities should be introduced as soon as possible
regardless of whether the resulting wastes can be collected and transported scparately.
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5.4.7 Final Disposal

a.

Level of Sanitary Landfitl Development and Operation

The sanitary land{ill development and operation levels are classitied as follows:

Level 1; Controlled tipping

Level 2: Sanitary landfill with a dike and daily soil covering
Level 3: Sanitary landfill with primary leachate circulation system
Level 4: Sanitary landfill with leachate {reatment system

The prospective sanitary fandfill development and operation levels are illustrated in
Figure 5-2.

The sanitary landfill development and aperation levels, menttoned previously, are
described below.

Level 1: Controlled Tipping

Introduction of controlled tipping through:

establishment of access to the site.

provision of cover materials to prevent fire outbreaks and dispersion of rank

“odor,

establishment of inspection, control and operational recording system for
incoming waste,

Leve} 2: Sanitary Landfill with a Dike and Daily Soil Covering

tntroduction of sanitary landfill through:

*

establishment of a disposal site boundary to eliminate scavenging.
providing sufTicient cover over waste disposed.

enclosing the disposal area with a dike.

construction of a divider between present and future landfill areas.

establishment of a drainage system in order to divert storm water from
surrounding arcas away from the disposal site to reducc leachate.

construction of environmental protection facilities, such as a buller zone, litter
contcol and gas removal facilities, in order to abate direct impact on
surroundings.

installation of gas removal facilities to achieve the conditions necessary for a
semi-aerobic sanitary landfill.

introduction of amenities for staff.

Level 3: Sanitary Landfill with Leachate Circulation

fistablishment of feachate control through:

*

installation of leachate collection, circutation and monitoring facilities.

5-11
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+ installation of liners for scepage control.

» construction of & semi-aerobic sanitary landfill to accelerate  waste
decomposition and facililate stabilization.

¢ introduction of water sprinkling for dust prevention,
Level 4: Sanitary Landfill with Leachate Treatment
Establishment of leachate trcatment ihroﬁgh: -

¢ instatlation of an oxidation pond.

The above mentioned sanitary landfill development and operation levels are described
and tabulated in Table 5-3.

b. Conclusion of the Proposed Sanitary Landfilt Level

A level four sanitary landfill poses the lcast amount of negative impact, but requires
the most expensive investment and operation cost; it is considered to be too difficult
for the AMDC to introduce this advanced sanitary landfill level due to the limited
financial and techaical capability.

Therefore, the AMDC shoutd aim for a level three sanitary landfill. As it is unrealistic
to introduce it immediately, considering the present level one conditions at the

disposal site, immediate improvements should aim for level two conditions, and level
three for a new disposal site.

Level 2

Approach Road
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Level 3

Approach Road

Weight Bridge

Site Office

Leachate Reservor

Pump Shed

Level 4

Car Wash

Approach Road
Site Office ‘ Buffer Zone

Oxidation Pond
With Aerator

Figure 5-2: lilustration of Prospective Sanitary Landfill Development and
Operation Levels 2, 3and 4
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Table 5-3: Outline of Sanilary Landfill Developments and Operation

o )

l .

evelo

2

3

f Sanitary Landfiti. ]

4

Remarks
LI

Site Development

Main Facilitics

Enclosing Stragtures

s Unclosing dikes

v Dividers

Drainage System

¢ Surrounding deaing

o On-site drains (surface
water)

o On-site drains (spring)

+ Drains for ceetaimed areas

Access

+ Appreach roads

+ On-site roads

» Others

= >

> >

>

> >

P N

B requires a dike made of waste and soil

Improvement of existing road nctwork o aceess
the sites

1.2

Environmenial Protection
Facilities

Bufltr zones

1 itter control facilitics

Gas removal facilities

1 eachatc collection facititics
[.eachate circutation faciitics
Seepage contral facilitics

1 cachate treatment facilities

=W

e

_—
==

B>

Movable fences, etc.

13

Building and accessories
Site ofhice

Weighbridge

Stoge

Safety facilitics

Fire preveation facilitics
Monitoring facihitics

Car wash

> >

B>

-

Gale, fence, hights, elc,
Water {ank, extinguisher, cte.
Monitoring well, etc.

Fauipment
L andfilt Equipmeat
Others

-

- >

> >

Water tanker, inspection vehicles, ete.

Operation and Maintepance
Operation

a Personnel

b. Cover material

. Utility

s Fueltank

* Water

o Flegtricity

d Chemicals

& Insecticide

s Monitoring chemicals
e. Others

o

B

EI S

>

e >

>

B means insufficient soil cover.

Divider, drain {0or rectaimed area, leachate
collection pipes, €lc.

Maintenance

o Main facihtics

+ Fnyiropmental protection
faculitics

¢ Duilding and accessorics

+ Equipment

b

> o

A

necessary

13 nceessary under ¢eriain conditions, or may be omiticd when the budget is Timited
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5.4.8

Maintenance of Vehicles and Equipment

There are basically two possible alternatives for the maintenance of vehicles and
equipment. The first alternative would be the ailocation of preventive services to the
AMBDC workshop and large-scale maintenance scrvices to private garages. The
second alternative would be the allocation of all maintenance and repair works to the
AMDC workshop.

Since preventive scrvices are basic and cssential for the maintenance of vehicles, the
first altemative would be incxpensive as it would only require basic facilities and a
minimum number of mechanics and workers. The private workshops mwst have
sufficiently skilled personnel, to properly provide the AMDC’s fteet with the required
tcchnical services. Sincc many private workshops in the Centeal Bistrict were
assessed (o have skilled mechanics to provide these services, the first alternative
would be appropriate for the Central District.

The second alternative demands a large number of skilled mechanics, a large
workshop, as well as sophisticated machinery. Tt is capital intensive and requires a lot
of money for opcration and maintenance, as well as management of technical
difficultics that may arise, with a degrec of uncertainty and risks.

Governmental organizations tend to incfliciently conduct operations duc 1o
inflexibility, political interference, tack of motivation among stall, slow decision-
making processes, ete. Therefore, the services to be conducted by the AMDC shoutd
be minimized; the first alternative is concluded to be more appropriate for the Central
District.
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5.5 Selection of the Best Technical System

Following the examination of various SWM technical sub-systems, the selection of
the best SWM technical systems for the Central District arc proposcd.

Table 5-4: The Best SWM Technical System

Catcgory Proposed Technical System
Discharge and Storage | 1) Source separation %
e Separating recyclable and non recyelable wastes 2
2) Type of storage

¢ Plastic sacks and plastic containers for common areas
» Communal containers for marginal areas
3) Collection frequency
« More than twice a weck
4) Collection method
+ To introduce the separate collection for wastes
3) Type of collection method
¢ Most areas; Curb collection
* Marginal areas:  Point collection with communal containcrs
6) Collection {ime
+ Most arcas: Day coilection
s Traffic congested areas:  Night callection
7) Type of collection vehicles
¢ Most areas: Compactor lucks
¢ Marginal arcas:  Detachable container trucks
8) Haulage system
* Direct transport by motor vehicles §
Primary Collection Primary collection is required only in marginal arcas. Hand cart and pedal =
cart systems will be used,
Sccondary Collection | Common areas
and Haulage ¢ i5m’ compactor trucks
8 m® compactor trucks
Marginal areas
* 5.5 m’ hoist trucks
Street sweeping waste
+ 10 m’ armroll and 5 m® hoist truck

Street Sweeping ¢ Manual sweeping

Processing and * Only on-site/community based composting is encouraged.
Treatment .

Recycling * Recycling activitics are encouraged through educational programs.
Final Dispoasa) 1} Existing disposat site

Level 2: Sanitary landfill with a surrounding dike and daily soil coverage
2) New disposal site

Level 3: Sanitary land (il with a liner to prevent leachate from seeping

into the ground . g
Maintenance of * Preventive services are allocated to the AMDC workshop and large-scale
Vehicles and maintenance services privale garages.

Equipment
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6

6.1

Projection until 2010

Economic Conditions

a, FEconomic Growth Rate

In this study, the GDP growth rate is projected taking into account the past
cconomic growth rates of Honduras and Latin American countries, and the target
cconomic growth rate under the new Central Government of Honduras, Table 6-!
shows the overview of the GDP increase until 2010.

¢ The cconomic growth rate is assumed to exceed a minimum of 4 % per
annum taking into account {he population growth rate.

¢ Assuming the target economic growth advocated by the new government is
achieved, the ecconomic growth rate until 2000 is projected to be 6 % per
annum.

¢ The projecied mean value for the peried between 2000 and 2005 is 5% per

annum.
Table 671: Overview of the GDP untit 20106
1997 | 2000 1 2005 | 2010
Rate of increase (%) | 4.9 ] 6.0 | 5.0 | 40
GDP (million Lps*) 53,330 | 63,517 | 81,066 [ 98629
* Lempiras using 1997 constant prices
b. GRDP

The Central District is the focal point of financial and comunercial activities as well
as the hotel industry. It is also the seat of the central government, In this study, the

"GRDP for the Central District was estimated by using the 1997 data by economic

activily and the number of employees according to their income level. It is assumed
that the high economic growth rate will continue in the future, so therefore the
cconomic growth rate for the Central District is projected as being 1% higher than
the national GDP figure (Table 6-2, Table 6-3).
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Table 6-2: GRDP of the Central District by Economic Activity in 1997

(Unit: mition Lempiras)

Share of Reference
GRDP GRODP Number of Share of the
(%) Employees | Whole Counlry

Agriculture, Forestry, Fishing 62 05 1,479 0.2
Mining 24 102 538 125
Manufacturing 2,100 220 58,713 19.4
Construclion 783 289 23613 27.1
Public Utilities 1,454 44.6 - 2,793 443
Transportation 725 318 14,270 300
Trade, Gatering & Holel 1,487 23.7 81,608 222
Finance, Insurance, Real Estale 2,680 522 20,601 48.6
Home-Ownership* 1,101 374 - -
Government* 1,140 374 \ - -
Services 1,983 374 107,609 30.1
Total 13,609 225 321,222 15.6
‘Note: The GRODP of Home-ownership and Government were estimated using the share of

Services to the whole country.

Table 6-3: Overview of GRDP until 2010

1997

2000 ]

7005 |

2010

Rate of increase (%)

59 |

7.0

8.0

5.0

GROP (miflion Lps*)

13,609

[ 15516

|

21,893 |

27,942

* Lempiras using 1997 constant prices

c.

Municipal Tax Revenues in the Central District

Cummly, the public finances of the Central District are running a deﬁcu leadmg
to the accumulation of debs. Regardmg the potential ‘increase in municipal tax
revenue, it is understood that GRDP increase rate is a determinant. However, for
the purpose of this study, the rise in the number of tax payers, i.c., population
increase, is also taken into account. These aswmptlons give the Cahmatlon shown

in Table 6 4.

Table 6-4: Potential and Actual Municipal Tax Revenue of the Central

District and the Determinant of Potential Revenue Increase

(Unit: 1,000 Lempiras)

1997

2010 Determinant

Potential | Collection Aclual Potential | Coliection Actual of Potential

Revenve | Rate (%) Revenue | Revenus Rate (%) Revenue Increase
Fixed Assels 50,550 39 19.715 83,562 100 83,562 | Population
Other Direcl 85815 74 63,503 | 176,196 100 176,196 { GRDP
Taxes ‘ : : :
Indirect Tax 53,250 42 22,365 | 88,026 100 88,026 | Population’
Service Tax 10,500 100 10.500 21,559 100 21,559 | GRDP
Rental Fees 18,750 1060 18,750 30,995 100 30,995 | Population
Total 218,865 {61.6} 134833 1 400,338 100 400,338
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The revenue plan for the Central District is shown in Table 6-5 below.
Table 6-5: Fulure Revenue Ptan for the Central District
1997 2000 2005 2010 Average
Growth Rate
(Yl ¥ear)
Fixed Assals 19,715 30,130 52,715 83.562 118 |
Other Direct Taxes 63,503 83,316 124,249 176,198 §.2
Indirect Tax 22,365 33,119 56,368 88,026 11.1
Service Tax 10,500 12,743 16,892 21,559 57
Rental Fees 18,750 21,056 25,546 30,995 39
Total 134,833 180,364 275,770 400,338 8.7

6.2

Social Conditions

a. Population

By plotting the previous population data for both the Central District and for the
whole couniry, a resulting exponential curve of population was obtained. The
population for the target year 2010 was projected by an cxtrapolation of the curve.
From thesc data the increase in growth rate were quantificd.

The generated values are listed in Table 6-6.

Table 6-6: Projected Population of the Central District and Honduras(1989-

2010)
Year Central District Honduras Rate of Central
\ {persons) {persons) District
1988 576,661 4443721 12.98%
{Base) Growth rate=3.94% Growth rate=2.94%
1538 848,859 5,935,308 14.30%
1999 882,322 6,109,602 14.44%
2000 917,104 6,289,014 14.58%
2001 953,257 6,473,695 14.73%
2002 $50,835 6,663,799 14.87%
2003 1,029,895 6,859,486 15.01%
2004 1,070,495 7060918 15.16%
2005 1,112,695 7,268,267 15.31%
2006 1,156,558 7481704 15.46%
2007 1,202,151 7,701,408 15.61%
2008 1,249,541 7.927.565 15.76%
2009 1,298,759 8,160,362 15.92%
2010 1,350,000 8,400,000 16.07%
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b. Population by Income Level

‘The present population ratio by income level was estimated to be 5% for the tow
income residents, 30% for the middle, and 20% for the high income residents,
according to the “Programa dc¢ Encucsta de Hogares de Propésitos Multiples,
Direccion General de Estadisticas y Censos, Junio 1997 as shown in Table 6-7.

Table 6-7: Classification of Population by Income Level in the Central

District _
" Category Range No. of Peisons %
Low income residents Lps. 0-2,500 79,098 50
Middle income residents Lps.2,601-5,000 47,147 30
[High income residents tps. 5,001 or more 30,328 20
Tolal 156,673 100

Sources: Adapted from Programa de Encuesta de Hogares de Propdsilos Maitiples, Direccitn
General de Estadislicas y Censos, Junio 1997,

The future poputation ratio trends by income level was projected by taking the
following factors into account.

1} 8ince the present birth rates of the low and middle income residents tead to be
higher than that of the high income residents, in addition the migrant poputation
tends to be on a lower income, it was projected that the percentage of the
population earning a high income would decrease proportionally.

2) Various measures that arc curreatly undertaken for the purpose of improving
the economic condition of low income people will graduatly materialize and the

popultation will shift from the low income group to the middle income group. §
The futuce population by income level group is therefore projected as shown in
Figure 6-1.
1,400,000
1,200,000
3 _
::9, 1,000,000 High income
S 800000 §
s Middle income
= 600,000 |
;E 400,000
200000 Low income
0 |
® & 8 3 8 8 3 8 8 5 8 8 2
a0 O o 9 O Q2 O o O o
| el S S < B > - B <V -
Year

Figure 6-1: Projection of Population by Income Level Group
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{t was projected that the population ratio by income bracket will change from 1998
to 2010 in the following manner: high income from 20% to 14%; middlc income
from 30% to 48%: and low income from 50% (o 38%, as shown in Table 6-8.

Table 6-8: Projection of Population by Income Level Group

Year Popuiation Ratio Population
High Middle Low Total High NMiddle Low
1998 20.0% 30.0% 50.0% 848,859 169,772 254,658 424,430
1999 19.6% 31.5% 49.0% 882,322 172,053 277,931 432,338
2000 19.0% 33.0% 48.0% 917,104 174,250 302.644 440,21 OH
2001 18.5% 34.5% A7.0% 953,267 176,353 328,874 448,031
2002 18.0% 36.0% 45.0% 990,835 178,350 356,701 455,784
2003 17.5% 31.5% 450%| 1.029,895 180,232 386,211 463,453
2004 17.0% 39.0% 44.0%| 1.070,495 181,984 417,493 471,018
2005 16.5% 40.5% 43.0%] 1,112,695 183,595 450,641 478,459
2006 16.0% 42.0% 42.0%} 1,156,658 185,049 485,754 485,754
. 2007 15.5% 43.5% 41.0%] 1,202,151 186,333 522935 492,882
2008 15.0% 45.0% 40.0%]| 1,249,541 187,431 562,293 489,816
2009 14.5% 46.5% 39.0%| 1,298,799 188,326 603,042 508,632
2010 14.0% 48.0% 38.0%] 1,350,000 189.000 648,000 513,000

¢. Town Structuvre

Figure 6-2 shows future land usc in the year 2010. Future land usc is also one of the
most important criteria for siting the facilities refated to solid waste management.

Figure 6-3 shows the future road nciwork plan in the year 2010. The future road
network has to be taken into account for planning a haulage plan.
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6.3 Waste Generation Amount

Waste is defined as matcrials arising from human and animal activitics that are
discarded as useless or unwanted items'. All materials produced from cconomic
activities will loose their worth sooner or later. The waste gencration amount is,
therefore, closely related to the poputation and the consumption of materials per
capita. This characteristic implics that the waste generation amount increase with
the increase in GRDP.

#

In this study, the following assumptions were sct (o forecast the waste generation
amounl,

1} The generation amount of all types of wasles, excepl sirect waste, will be
direcily proportionai to the population.

2) The wastc generation amount rates of all types of wasic, except street
waste, will increase by 50% of the annual GRDP growth rate.

3) The waste gencration amount rate of strect waste will remain constant until
2010.

Table 6-9 shows the rclationships betwecn the growth rate of waste gencration
adopted for this study and the projected growth rate of GRDP until 2010.

Table 6-9; Projected Growih Rate of Waste Generation until 2010

Year GRDP Growth Growth of Waste Amount Generation Hate
% Excluding street wastes Streel wasle
£ 1998 7.0% 103.5% 0.0%
1993 7.0% 103.5% 0.0%
2000 6.0% 103.0% 0.0%
2001 6.0% 103.0% 0.0%
2002 6.0% 103.0% 0.0%
2003 6.0% 103.0% 0.0%
2004 6.0% 103.0% 0.0%
2005 5.0% 102.5% 0.0%
2006 5.0% 102.5% 0.0%
2007 50% 102.5% 0.0%
2008 5.0% 102.5% 0.0%
2008 5.0% 102.5% 0.0%
2010 5.0% 102.5% 0.0%

! Excerpt taken from: “Integrated Solid Waste Management - Engincering Principles and
Management Issues”; McGraw-Hill Sedices in Waler Resources and Environmendal Engineesing,
1993,
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Table 6-10 shows the projected waste generation amount rates projected based on
the projected growth rate shown in Fable 6-9,

Table 6-10: Projected Waste Generation Amount Rates until 2010

Municipal Waste Industrial

Year Residenlial Non-Residential . = Medical
High . | Middte Low | Commaercial {Restaurant| Insttution | Market Street Waste
kgfcapid | kgfeapid| kofcap/d | kofcapid | kglcapid | kg'ceplid | kgicapid | kgfkmid (| kafcspld
1988 0.541] 0343 0.328 0.067 0.053 0.015 0.022] 158.300 0012
1999 05601 0355 0339 0.070 0.055 0,016 0022 - 158.300 0012
2600 0580 0367 0.351 0.072 0.057 0.016 0.023] 158300 0013
2001 05971 0378 0.352 0.074 0.059 0.017 0024] 158300 0013
2002 0615] 0390 0373 0.077 0.060 0.018 0025 158300 0.013
2003 0633 0402 0.384 0.079 0.062 0018 0025] 158.300 0014
2004 0652 0414 0.395 0.081 0.064 0019 0.026] - 158.300 0.014
2005 0672 0426 0.407 0.034 0.066 S8y 0.027] 168300 0.015
2006 0.689 0.437 0.418 0.086 0.068 0.020 0.027 158.300 0.015
2007 0.705] 0448 0428 0.088 0.069 0.020 0.023] 158.300 0.015
2008 0723 0459 0.439 0.0%0 0.071 0.0214 0.029] . 158300 0.016
2009 0742 0470 0.450 0.092 0.073 0.021 0.020] 158300 0.016
2010 0.760{ 0.482 0.461 0.095 0.075 0.022 0.020] 158300 0.017

"able 6-11 shows the projected waste generation amounts until 2010 based on the
projected waste generation rates and the projected population. The waste generation

amount per day is forecast to increase from 481

ton/day in 1998 to 1,055 ton/day in

2010.
Table 6-11: Projected Waste Generation Amounts until 2010
: unit ton/day
Yesr Residential : Non-residential : Total
High [Middle| Low | Sub- | Com- | Rest- {institutio] Market | Street | ISW, 1 Sub-
total | meecial | aurant n .| MSW | total
1998 92 87 139 318 57 45 13 18 28 10 172 491
1999 96 99] 147 342 62 48 14 20 28 11 183 525
2000 101 113] 155 367 66 52 15 21 28 12 185 562
2001 105 124 162 392 71 56 16 23 - 28 i2 207 593
2002 110  138) 170 419 76 60 17 24 30 13 221 639
2003) 114 155 178 447 81 64 19 26 30 14 234 681
2004 18] 173 185 478 87 69 20 28 30 15 249 726
2005| 123] 192] 195 519 93 73 21 30 32 16 266 776
20061 127p 212 203 542 99 78 23 a2 .33 17 282 825
20071 132f 234 21 576 106 83 24 34 35 18 300 87
2008] 136 2581 219 613 113 .89 26 36 36 20 319 932
2009] 140] 234] 228 651 120 95 27 38 38 2 339 991
2010] t44] 312] 236 692 128 101 29 41 40 22 361] 1,083
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6.4

Waste Composition

Table 6-12 compares the houscheld waste composition (weighted average basis) of
the Central District during this study with other countries. The composition of
waste appears to be similar to that of industrialized countrics, however the contents
of paper, metal, cle., that are categorized as recyelable materials are less than the
trend ebserved in industriatized countries.

Table 6-12: Analysis Results of Waste Composition for Residential Wastes

unit: %
Hems Treguchigalpa | "Maganua, Pasuncion, | “United States | “Industialized
(1593} Nicaragua Paraquay {1990 Countries
(1995) (1993)
Combustibles
Food wasles 46.25 348 374 9.0 20-50
Paper and CB 1165 74 10.2 40.0 15-50
Textiles 273 20 1.2 29 2-10
Plastic 7.00 42 42 7.0 2-10
Grass & Weod 1212 261 9.2 205 -
Lealher & Rubber 1.95 2.4 086 10 -
Sub-total 81.70 766
Non-combustibles
Metal 1.95 1.8 3.1 845 3-13
Glass 3.57 29 22 80 4-12
Ceramic & Did 12.71, 75 0.4 - 1-20
Others 0.07 1.2 14.7 3.0 included in
ceramicidirt
Sub-total 18.29 234
Tolal 100.00 100.0 100.0 100.0 100.0
Uncompacled Specific 200 kg/m® 200 kg/m® 216 kg/m’ - -
Weight
Note:

* This Study.

b “Ihe Study on the Improvement of the Solid Waste Management System for the City of Managua™ HCA; May, 1993
¢ “The Study on SWM for the Metropotitan Area of Asuncien™; JICA; Aug. 1994
4 “integrated Resource Recovery, Recyling forme Municipal Refusc: A state-of-the-art Review and Annotated
Bibliography™, UNDP Project Management Report Number 1, 5. Cointreaw, ¢t al. 1985
*: Tntegrated Solid Waste Management, Fngincering Principles and Managemeal Issues, G. Tehobanoglous, ot al, McGeins-

iy, 1993

Changes in the composition of wastc are mainly due to the introduction of new
products in the market and a different consumption pattern. The introduction of
these items have progressed significantly over the last few years. It could, therefore,
be understood that the waste composition of the Central District is currently
undergoing a transition phase from the trend seen in developing countrics to that of
industrialized countrics, and it will continue to exhibit trends similar to
industrialized countries.

The analysis focuses on the comparison of the data provided by the WACS and
other countries, assuming that changes in waste composition would generally result
in the waste characteristics of a developed economy.

o Less kitchen waste and more paper and plastic.

¢ Less grass and wood and more metal and glass.

¢ Lower uncompacied specific weight.
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The waste composition torecasts for 2004 and 2010 are as shown in Table 6-13

Table 6-13: Waste Composi;ion Forecast of Residential Waste

1998 2004 2010
ltems Rale Amount Rate Amount Rate Amaount
| ftons/day) {tons/day} {tons/day)

Combustibles :

Kitchen wasles 46% 220 42% 304 40% 422

Paperand CB 12% 58 13% 94 5% 158

Textiles 3% 14 3% 22 3% 32

Plastic 1% 34 8% 58 8% 84

Grass & Wood 12% 58 12% 87 12% §27

Leather & Rubber 2% 10 2% 14 2% 21

Sub-total 82% 394 80% 579 80% 844
Non-combustibles

Metal 2% 10 3% 22 4% 42

Glass 3% 14 4% 29 5% 53

Ceramic & Dirt 13% 63 12% 87 10% 105

Others 0% 0 1% 7 1% 11

Sub-total 18% 87 20% 145 20% 214
Total 100% 481 100% 724 100% 1,055
Lower Calorific Value

by Karisato's Formula 1,687 callg 1,723 calig 1,761 callg

by Dulong's Formula 1,615 callg 1,734 calig 1,778 callg

1) The ratio of kitchen waste is forccast to decrease from 46% to 40% mainly duc
to the increasc in consumption of processed food.

2) The ratio of paper waste is forecast to increase from 12% to 15% mainly due
to the increase in usc of wrapping paper and in business activities.

3) The ratio of textile waste wilt remain at 3% until 2010,

4)

5)

6)

7)

8)

The ratio of plastic waste will increase stightly from 7% to 8% maialy due to
increase in the import of plastic goods.

The ratio of grass and wood wastes, leather and rubber wastes will remain
constant until 2010.

The ratio of metal waste will increase slightly from 2% to 4% mainty due to
the increase in use of home electric appliances. '

‘The ratio of glass waste will increcase éiightly from 3% to 5% mainly due to the

decrease in the usc of reusable bottles, as the type of bottles used becomes
diverse.

The ratio of ceramics and stone waste will decrease from 13% to 10%.
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6.5 Waste Stream

The main factors that will afiect the changes in the waste stream in the Central
District are:

o changes in waste gencration amount.
o changes in waste collection system.
E’_' o changes in the recycling system.

The waste stream model below iltustrates the flow of waste in the Central District
and shall also be used as a basis to forecast future waste flow.

E .
\ C Recyciing
C J \
D B K M
. Collection Final
M by AMDC Disposal
b
A H Street H L
Waste Sweeping
Generation ! Non-hazardous
Source i Direct Industrial and
Hautage Medical
Solid Waste
g. G On-site
2 Disposal
F Ilegal
Dumping

A: Waste Generation
The waste generation amount is as stipulated in Table 6-11.
' B: Waste Collection {1)

The waste coltection amount will increase according to the planned waste
collection ratto in the master plan.

Ba = A, x planned waste collection rate
g: C: Recycling of Discharged Wasie

The ratio of the amouni of waste discharged for recycling to the total waste
generalion amount in 1998, which is 1%, will remain constant until 2010,

Ca = Anx Cigos f Argss
D: Discharge

The waste discharge amount shall be the sum of the waste collection amount and
the amount of waste discharged for reeyeling.
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D, =B, +C,
I: Recyceling at Generation Sotirces

‘The ratio of the recycling amount to the total waste generation amount will increase
from 1% to 2 % in 2004 as recycling activities gain momentum,

Iy = An X planned recycling rate

F: Ittegal Dumiping at Generation Sources

The amount of illegally dumped waste s calculated as follows.
Fa=Ap-Dy- By -1, - k- Gy

G: On-site Disposal

The ratio of self disposed waste amount to the total wasle generation amount in
1998 will remain constant until 2010.

G = Gn X Cigos / Ajgos
H: Street Waste Collection
The amount of street waste amount will vary according to the master plan.
I: Direct Haulage

The ratio of direct hanlage amount to the total waste generation amount in 1998
will be maintained until 2010.

In = Aq X Ligeg / Aggos
J: Recycling at Collection

The ratio of recycling amount at collection to the total waste gencration amount in
1998 will remain constant until 2010.

Jn= An X Jioos / Argos
K: Waste Collection (2)

The waste collection amount {2) (where collection is undertaken by the AMDC)
will increase according to the planned waste collection ratio in the master plan.

Kn=B,+H,-1J,
L: Nen-hazardous Industrial Medical Waste
'The waste generation amount is as stiputated in Table 6-11.
M: Recycling of Wastes Discharged at the Final Disposal Site

The ratio of wastes at the final disposal site for recycling to the total waste
generation amount, which is 1%, will remain the same until 2010.

Mn = Ay x Mygog / Aygog
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