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PREFACE

In response to a request from the Government of the
Républic of Gﬁatemala. thé Govefnmént of Japan decided to
conduct a study on Solid Waste Management in Metropolitan
Area'of'Gﬁatemala City'and entrusted the study to the Japan
Internaticonal Cooperation Agency (JICA).

JTCA sent to Guatemala a study team headed by
Mr. Michio Sakamoto,'CRC Research Institute, Inc. and
éompoéed of members from CRC Research Institute, Inc, dnd
Environmental Technologic Consultant Co., Ltd., three Times
between June, 1990 and July 1991.

The team held discussibns with the officials concerned
6f the'Government'of Guatemala, and conducted field'éurveys
at the study area. After the team returned to Japan,
fufther studies were made and the present report was

prepared.

T hope that this report will contribute to the
prOmotidn of the project and to the enhancement of friendly

relations between our two countries.

_ I wish to express my sincere appreciation to the
officials concerned of the Government of the Republic of
Guatemala for their‘close cooperation extended to the team.

September, 1991
éié#ﬁ&g&ﬁtsz?gjj?i;fﬁb/ﬁ

Kensuke YanagiYa

President

Japan'lntefnational Cooperation Agency



Mr. Kensuke Yanagiya
President,
Japan International Cooperation Agency

Tokyo. Japan

LETTER OF TRANSMITTAL

Dear Sir:

We have the pleasure of submitting to you the final
report on the solld waste Manaéement in Metropolitah Areca of
Guatemala City. This report has been prepared with a view
to contributing toward the Solid waste management to solve
the growing problem of waste in the Metropolitan Area.

The purpose of the survey was to improve public health
and preserve'the local environment through establishing the
Solid Waste Management in the Metropolitan Area of Guatemala

"City, {(which covérs the entire city of Guatemala and

portions of five adjacent cities). Toward this objective,
the Study Team conducted wvarious 3urveys between June 1990
and September 1991, and gathered the results together in a

four-volume report.

Through the surveys, it was concluded that
organizational improvement of Guatemala City's public
cleansing department, substitution of equipment,.and-
training and guidance for private collectors would be
indispensable to the solution of the Solid Waste problem in_
the Metropoliﬁan Area of Guatémala City. Thfough these
steps, Solid Waste collecting service would be improved ag
would the state of environmental sanitation in the landfill
site. In this connection it is recommended that cooperation
and assistance should be extended to the Solid Wasfe.
Management from the high ranking officers of the
Municipality and related organizations, and a-:cooperative
system should be estab;ished among the residents.



In submitting this report, all members of the Study
Team would like to thank the personnel at your Agency, the
Advisory Committee, Ministry of Foreign Affairs, and the
Japanese Embassy in Guatemala as well as officials and
individuals of the Municipalily of Guatemala for their

assistance and cooperation.

September 1991 //4%7/ y{éii{é;
. £ M -

. . <
NORIC SAKAMOTO

Team Leader
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PRINCIPAL FEATURES OF THE PLAN









1. Master Plan
1.1 Planning Conditions
{1) Planning period
‘Until the year 2000
(2) Populaticn
In 19980, 1,532,000, and 2,047,000 in the year 2000
(3) Types of solid waste
Solid waste not.including hazardous materials
(4) Annual increase of real GDP
From 1990 to 1885 4%, and 3% from 1998 to 2000

"Dual collection system

——
wn
S

Maintain and promote the dual collection system of
municipal and private collectors during the period
until the year 2000.

{6) Recycling and resource recovery
Continue and promote the sanitary recovery of certain
parts of the collected solid waste during the period
until the year 2000.

(7) Community participation

It is indispensable to count on the support of the

community.



(1)

{(2)

(3)

(4)

(5}

(6)

Target
The targets of the Master Plan are set as Tollows:

Increcase the actual service coverage rate Tor
collection of domestic solid waste from the actual 53%
to 88% by the year 2000. :

Immediately improve the sanitary and environmental
conditions of the "El Trehol" disposal site, converting
it into a controlled landfill.

Augment the existing landfilling capacity by initlating

the construction of a new sanitary landfill.

Carry out the concession progrém for private collectors
in 100% of easy collection area, and complete this

process by the year 2000,

Establish a preventive maintenance and repair program
for collection vehicles and other equipments, and:
maintain their constant operation rate of 90% to
imbrove the collection productivity, sweeping
efficiency and final disposal. operation:

Reduce the number of clandestine open'dumping sites

through the above-mentioned 5 measures.

2



1.3 Recommended Implemcntion Schedule

Program Program
number (What) -
1. Expansion of coliection

10.

DLP = Public Cleansing Bureau;
= Municipalities of the metropolitan area;

MAM
CMDS

service
Improvement of the "El
Trebol" disposal site

Construcpion of a néw
sanitary landfill

Concession of collection

service to private
collectors '
Preventive Maintcnance
Program

Educational and community
participation program
Personnel training
program R
Recycling and resource
recovery programs

DLP Institutional
development

Initiation of CMDS

Activities

Responsibility

(Who)

DLP/Private
collectors/
MAM

DLP

DLP

DLP

DLP

DLP
Municipality

DLP
Municipality

Muhicipality/
MAM

Schedule
When)

1992-2000
1991-1992
1994-2000

1882-2000

1991-1992
19981-2000
1991-2000
1992-2000
1992-1993

1992

= Metropolitan committec in charge of solid waste

1.4 Benefits

As a'result of the implementation of the proposed

Program, the following benefits will be secured, i.e.,

(1)

Tnstitutional and organizational support-systems

_necessary‘for the promotion of SWM (Solid waste

Management) Will‘be properly cstablished.



(2) Collection services will be extended to currently non-
served_areas, includihg'marginal areas, through zZone
concessions to private collectors and exchanges between
ECA (Easy.ColléctiOH Area) and PCA (Possible Collection
Area), and through the increase of operational

efficiency.

(3) The existing final.disposal site, "El TreBQl"; will be
transformed into a controlled landfill within a short
time. Through the observation. of the imprévemént
process of "El'TrebOl“. consensus dmong re81dents to
open a new additional sanitary . landflll will matule

(4) Env1ronmental and sanitary condltlons 1n the_'
metropolltan arca will be preserved at a satisfactory
level by the de91rable promotlon of publlc health and

environmental protection.

(5) Participation of residents in the Solid Waste
~Management (SWM) program will be implemented through

community education and campaign about SWM.



2.

Priority Projects.

2.1 Identification of Priority Projects

"Among the proposed programs.in-the Master Plan,‘the

foliowing 3 prOjects are recommended as the projects with

high priority in view of possibility to generate great
benefit.

(1)

(2)

(3)

Expansion of collection services particularly in

marginal areas

Sanitary final disposal of solid waste through the
immediate improvement of the "E1 Trebol"
landfill, and the initiation, as soon as possible, of a

new sanitary landfill.

Institutional development .of municipal public cleaning

services through reorganization and systematization of

‘the dual collection services to effectively plan the

management; operation, organization and financial

.aspects..

Proposed Programs

'Thé programs proposed in the Master Plan are detailed

as fbllows.

(1).

- Collection service '

1) Program number 1: Expansion of collection services

,Increase:the c0Vérage of collection services in the
marginalgareas'by:generallyiincreasing collection
.efFficiency. throughout the entire city.

Gradually extend private collection services to
all ECA and PCA and begin to withdraw municipal



collection services, in a coordinated-manner,
from currently covered areas in order to extend

services to marginal areas.

Under municipal guidance and supervision, implement
appropriate systems to manage solid-waste in

isolated areas.

(2) Improvement of final disposal

1)

2)

Program number 2: Improvement of the "E1 Trebol"
disposal site

Immediate improvement of the El Trebol ‘disposal
site to convert it into a controlled larndfill.
Within a period of four months after obtaining of
the bulldozars, it would be possible to construct a
slope that would allow access to the bottom of the
gullies to be reached, and to initiate the |
technical construction of the landfill. Only in
this way could the Municipality demonstrate to the
residents, over the short term, the advantages of a
sanitary landfill, dnd bring real awareness to the
community. Furthermore, through this work the
Municipality could enéure the confidence and trust
of the residents, which is so important in works of

this kind.

Program number 3: Construction of a new sanitary
landfill

Given the above—mentioned'facts, construction of
the indispehsabie and absolutely necessary second
Sanjitary Landfill could begin in 1994. '
The best site for new sanitary landfill would be

"Las Guacamayas".



(3)

Institutional development

1)

2}

3}

Program number 4: Concesslons of collection
service to private collectors

Beginning, in 1992, gradually initiate the granting
of concession zones to private collectors, and
attempt to complete this concession process of 26
zones by the year 2000. The fundamental criteria
for this process are: that the private collectors
shall collect all the sclid waste, which is
generated within their area; that only currently
existing private collectors shall be eligible to
receive concessions; that municipal services shall
be halted to avoid competing with private
collectors in the areas granted by concession; and
that the DLP shall supervise and control the

process.

Program number -5: Preventive maintenance and

repair program

Operate'maintenance services under the direct
administration of the DLP with all its equipment
and begin a preventive maintenance program for the

equipment.

Program number 6: IEducation and community

participation programs

The strategy behind this fundamental prbgram
includes:

Dialogue with the public; cdmmunity motivation via

. the. proper means of communication, such as the
-video prepared through the Study and the effective

presentation of the DLP's programs to the public.
Initiate programs in schools and in marginal areas,

such as those that have already been started



4)

5)

6)

successfully by the DLPM.
Program number 7: Personncl training program

It will be necessary to implement a permanent
training program on three levels for DLPM personnel
and some other personnel transferred from other

municipal departments.

The training for managerial ‘levels requiring
participation in service entities outside the
country and the'middle-levei requiring training
through short chal courSes'&nd the opérative level

requiring training through actual work sessions.

Program number 8: Recycling and recource recovery

program

Promote recycling and resoﬁrce recovery of the
various material sanitarily in the solid waste,
passing from the present recovery rate 5% to 8% by
the year 2000, with_the following measures:
increase the recovery before collection by the
private collectors and the recovery whiéh the
private collectors execute: and diséourage the
recovery ih "1 Trebol”{ orieﬁtating so.thét the
actual scavengers may formalize their work through

the previcusly mcntioned methods.

Program number 9: Institutional organization of
the DLP

The eéxecuting agency proposed to administéf and
execute all the programs previously indicated shall
be the Public Cleansing Burecau (DLP),.a municipal
department into which the current DLPM shall be
transformed. The:opefational efficiency .is

improved without inerease of personnel: and it is



(4)

(1)

- recommended to establish a Working Group to
facilitate this process of transition.

7)Y Program number 10: TInitiate CMDS Activities

Regulate, supervise and coordinate the planning
and Tinance of metropolitan sanitary landfills,
and other matters related to municipal services

via the CMDS.

‘CMDS = Metropolitan Committee in charge of solid

- waste
Strengthening of finance

Capitél.costs,-which will be reqﬁired for the purchase
of equipments and machines, rand civil construction at
the landfill sites, will .depend on foreign assistance,
such as donations and soft loans. Additional operating

costs, which will be required for the maintenance of

" equipments and machines and the procurement of covering

go0il will be provided by an increase of the SWM budget.
The municipality will be able to increase the SWM
budget thrbugh'new revenues to be obtained by charging

some fees on the cleansing services implemented by the

" DLP-.

Feasibility
Soclio-economic aspects

1) The proposed programs will be financially feasible
as a result of the increase of municipal revenues
and the SWM budget, and acgquisition of.

international donations.



(2)

2)

The concession process can stabilize the business
of privaté collectors by eliminating excessive
competition among them resulting in the increase of

thelr collection amounts.

Institutional aspccts

1)

2)

3)

4)

5)

6)

7)

The institutional organization will be realized

without increase of bureaucracy.

The proposed organizational restructUring'is
realistic and will be possible to be implemented
immediately since the change is requied only within

the same municipality.

It will ensure the continuity,: improvement and
extension of: the coverage of collection services,
especially in marginal areas after relations with

private COllectofs have been formalized;

It will improve the efficiency of services once
an evaluation and planning system hasibeen
established.- '

The long-term strategy established by Che Master
Plan will facilitate a study of possible sites for

future sanitary landfills..

The implementation of education and community
participation program with high priority will lead
to permanent benefits, including the reduction in

the cost of services. .
Economies .of scale at the metropolitan level will

be achieved in final dispdsal and private

collection services.

10



(3)

(4)

8}

1)

2)

3)

4)

5)

1)

2)

3)

4)

The proposed Institutional re-organization can be
carried out without causing social problems.

Technical aspects

Solid waste management plan up until the yeaf 2000

is established based on the use of two landfills

including the opening of a new landfill.

The plan will increase the efficiency of waste

collection and transport by use of the two landfill

sites decreasing. of clandestine open dumping.

"E1l Trebol" disposal site will be improved by
converting it to a controlled landfill.

Las Guacamayas new landfill will be opened using

sanitary landfill system.

Promotion of community participation will

facilitate the improvement of collection process.

Environmental aspects

~Urban environment will be improved by the decrecase

of'cléﬁdcstinc open dumping and the community

participation.

The opening of "Las Guacamayas"'new landfiil will
improve traffic conditions around "El1 Trebol"” area.

Envirohmental improvement will be achieved by
converting "E1 Trebol" disposal site to a
controlled landfill.

Erosion problem and present clandestine open
dumping at "Las Guacamayas" gully will be prevented

by opening a new sanitary landfill site at "Las

11



(5)

Guacamayas"”
Overall evaluation

Improvement of collection service coverage in marginal
areas is feasible if private collectors are granted
concessions in areas where collection is comparatively
easy, and if the city organization and equipment in
arcas where collection is possible are improVed A new
sanitary landfiil 81te can be acqu1red if residentq.
notice a quick improvement of the "El Trebol® dlsposal
site, and if the government can obtain their

understanding necessary for the opening of a new

sanitary landflll site.

Moreover, a systematic improvement of the city's

'cleansingrservices-cah:also”be realized with the

cooperation of residents, private collectors and the
central government as lbng as the highest'authoritieé
of the city make necessary decisions on the _
organlzatlonal and financial str@ngthenlng of solld

waste management system,
Through-these measures, the sanitary gonditiéns of

Guatemala City will. certainly be improved and a healthy

1iving environment will be assured.

12
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I. INTRODUCTION









This study was conducted during the period from June
19980 to September 1981, and the Master Plan was prepared for
the Solid Waste Management in Metropolitan area of Guatemala
City. At the same time, the feasibility of pribrity :

projects was confirmed.

The background and objective of the study are explained

below.
1. Background

The Consfitution ol Guatemala stipulates that the
national and municipél governments establish policies to
improve public health and to preserve the environment, and
that municipalities must be responsible for cleansing

services.

Thus, there exist the regulations on cleansing service
including penal provisions for clandestine open dumping.-
However, they are not enforced because {he actual management

cleansing service is carried out based on custom.

The cleansing service by the Municipality of. Guatemala
does not catch up'with drastic increase of population in
recent years. As a result, unhealthy conditions such as
disappearance of the natural beauty in the City, and
environmental problcms both inside and outside the final
disposal site have arisen. Therefore, urgent
countermeasures are necessary for the improvement of present
conditions. Sufficient results have not been obtained,

however, due to technical and financial limitations.

Under these conditions, the preparation of a Master
Plan Tor Solid Waste Management in the Mctropolitan Area of
Guatemala City and the implementation of priority projectis

are of the utmost importance.



2. Objective

“To contribute to the development of the Systematic _
Management of the Solid Waste in “the Metropolitan Area of
Guatemala City with a view to_implove and safeguard the -
public health and to protect the'quality of environment by
the year 2000. At the same time, to ¢ffect the technical
transfer to the counterpart of the Municipality of Guatemala

thfough the studies.
3. Study Area

‘The Metropolltan Area of Guatemala Clty, the ‘'subject of
the present study, extends over 350 km® and 1nc1udes |
Guatemala Clty_and-partlally‘the-areas which are considered
geographically as an integral area together with.Guatemala
City, the urban areas of the five neighboring
municipalities: Mixco, Villanueva, Chinautla, Villa Canales

and Sta. Catarina Pinula.:
4. The Organizational Structure for the Sfudy

On Guatemalan side, the Municipality of Guatemala is
the responsible‘ageﬁcy=of'this stﬁdy, and the Steering
Committee consisting of the authorltles concerned was

formed

JICA established the Advisory Committee for the
technical assistance to JST.: The members ofiJST;*the
Counterpart, the Steering Committee of the Republic of
Guatemala and the JICA Advisory Committee are shown in the

appendix.



Report

The reports of this study consist of the four parts.

Part 1t Summary Report
Part 2 Main Report
Part 3 Supporting Report

Part 4 Data File



II. MASTER PLAN









1. Basic Information
1.1 Characteristics of the Solid Waste

This Master Plan considers the solid waste generated
within the area of the study. Specifically, this includes
domestic waste, solid waste from the various markets, waste
collected by cleansing of streets and public areas, as well
as waste from gardens. Obviously, the management of

hazardous waste is not the subject of this study.

1.2 Population

According to estimates realized by the TINE (Institution
of National Statistics), the Metropolitan Areca of Guatemala
City had a population of 1,711,000 inhabitants in 1990, and
the.annual rate of population increase for the period from
1981 - 1991 was estimated to be 4.8%. The population
Tfalling within the area of Master Plan in 1990 was
calculated to be 1,532,000 inhabitants.

1.3 IEconomics

(1) Guatemala's GDP has been growing at 4% per annum since
1988,

(2) Although the Consumer Price Index (CPL) has been

increasing at an average of 18% per annum since 1983.

{(3) The unemplovment rate has remained steady at 36% since
1985. It is necessary to raise the level of education
and promote industrialization in order to create more

jobs and reduce unemployment rate.

(4) Guatemala's national revenues are small, because of its
relatively light tax burden. However, in 1987, the
Central Government adopted a tax reform package that

included income tax rates, property ltaxes, a 4%



(5)

(8)

surcharge on imports and other tax charges. -

Agriculture and commerce have traditionally been the
main industries and have accounted for 51% of the GDP.

" Manufacturing accounts for 15% of the GDP.

‘Guatemala's exports are coffee, sugar - and bananas,

while its imports are consumer and capital goods, and
raw industrial materials. The trade balance has shown

“a deficit in recent years. Guatemala's currency has

been depreciated against the U.S. dollar since 1985 and

was Q5/% as of February 1991.



2. Present Situatlon of the SWM
2.1 Generation of Solid Waste

According to two waste sampling and analysis tests,
cafriéd_oﬁt hetween July and October 1990 (the rainy season)
and between January and March 1991 (the dry season), and
based upon 892 samples:classified by social classes, i.e.,
upper,'middle. lower and slum claésés, the weighted mean of
generation and the arithmetic mean of bulk density were

0.5423 kg per capita a day and 0.248 ton/m®, respectively.

The total generation amount 830 ton/calendar day of
domestic whste has been calculated by multiplying the
generation unit by the total population 1,532,000 in the
study area in 1880. The following Table 1 shows the
generation amount of the domestic solid wastes according to
zones'aﬁd social classes in the study area, and Table 2 &

Table 3 show the characteristics of the domestic solid

wastes.



Classified Solid Waste Generation (1990)

Table 1
Unit: Ton/Day
Zone High Middle " Low .~ Slum " Total
x 0.767keg/C.D. x 0.564kg/C.D. x 0.549kg/C.D. x 0.296kg/C.D.
1 1.95 15.74 5.57 - 3.00 26.26
2 0.00 9.69 4.04 0.00 13.73
3 0.00 16.50 - 5. 85 2.89 S 24.74
4 0.00 2.16 0.23 0.00 . 2.89
5 0.00 21.25 - 20,68 ~2.48 44.40
6 0.00 25.61 14.96 5.38 45,95
7 0.00 . 71.26 19.82 5.3 96.41
8 0.00 5.83 5.68 0.00 -~ 11.51
9 - .1.99 0.79 0.00 0.00 2.78
10 9.87 1.28 ¢.00 0.00 11.17 .
11 5.09 . 33.66 0.00 0.00 38.75 -
12 9.68 17.00 4.14 0.00 30.77
18 8.25 S10.11 3.94 S 0,000 0 22,30
14 16.19 1.40 0.68 0.00 18.27
15 14.04 - - 1.29 1.26 - 0.00 . - 18.59
16 0.00 © 3.65 3.55 0.00 - .21
17 0.00 ~ 5.84 - 3.79 0.00 9.64
18 0.00 63.67 -33.81 g.11.  106.59
19 0.00 10.44 10.16 0.00 20.61
21 0.00 25.47. 10.62 0.00 36.09
24 - 0.00 3.50° 1.48" 000 . 4.96
25 0.00 2.13 2.08 S0.00 4.21
Mixco ~  12.61 64.92 63.19 24.34 165.05
Villa Nueva 0.00 13.15 12.80 0.00 25.96
Villa Canales 0.00 6.97 6.79 0.00 '13.76
$.C. Pinula 0.00 7.87 2.55 . 0.00 10.42
Chinautla 0.00 8.18 11.94 0.00 - 20,11
Total 79.64 449.37 249.10 52.54 830.64

(Note) C.D: Capita per day



Table 2 Solid Waste Composition (1990,1991)

Unit:

Class| High | Middie} Low Siam |Commercial |Harket |Building| Super

Iten _ ' Harket

Apparent Specific Weight(kg/1)| 0.212 | 0.252 | 0.254| 0.248 | 0.132 0.255 | 0.066 } 0,083

%ﬁ&e 597 182,41 638 | 674 327 | 82.3 ) 8.3 LT

{Paper. 15.4 | 1.6 F 4.2 101700 88T | 163 7L} 739
Textile 4.9 1.8 2.4 h.4 5.8 1.5 0.4 1.3

Plastic 7.6 2.0 841 15 9.1 4.2 9.8 20,7

‘|Glass . - e 4.4 4.3 2.8 1.3, 4.1 .3 3.3 1.b
Hood, Coco, Leaves 0.1 0.9 2.1 0.8 1.7 0.3 2.2 0.3

Leather, Rubber 0.3 | 0.5 L1} 14 L2 | 05] 0.0 0.0

Hetal ' 2.1 LA | 244 15 3.0 0.7 1.6 | LY

Stone, Ceramic 3.1 1.0 1.0 0.5 1.9 0.2 0.0 0.0

Others {Ash, Soil) 2.7 4.3 20} 3.0 2.1 6.3 057 00

Table 3 Solid Waste

Chemical Content+ (1930,

1991)

(Wet Base %)

%

Ttem. Class | High | Middle| Low Slum gggTer— Market
WWater content % 66.5 69.1 55.4 52.5 47.5 65.3
Combustible matter % - |27.3 25.9 34.8 33.9 46.0 27.3
Ash % ' 6.2 5.1 5.9 13.4 6.6 7.5
T-Nas N % 1.32 1.46 1.401 1.32 1.59 1.28
T-C as C % 10.84 10.67 | 13.44 10.97 | 19.29 11.51°
C/N ratio 8.62 7.46 10.18 8.256 12.58 9.06
Lower heating value 830 753 1,209 1,364 1,933 835

(kcal/ke) '

H = 45V-6w

H: Lower heating value {wet base)

V: Combustible content (%)

W: Water content

(%)

* Above samples do not contain noncombustible matter
{glass, metal, stone, ceramic, etc.).



2.2 Servlce Coverage

Service coverage'ih 1990 was incompléte._ The situation
on the collection service coverage 1s as follows:

(1) Fho perccntage of Thc total popu]atlon covered by the

gervioe 1s only 53/ :

{(2) . Collection percentages fof the Eésy Collectioh Area
- (ECA)., the ‘Posg-:_\kible‘Col_l'e‘étion_ Area (PCA) and the
Isolated Area (IA) are 76.4%, 17.8% and 0%,
respectively. (rf. Fig. 1)
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(3)

(4)

(5)

(6)

(7)

(1)

(2)

Population still not covered in the ECA and the PCA
1s 223,000 and 311,000, respectively.

Collection services do not extend to low-income
colonies and slums in marginal areas within the ECA.

12% of the total population practices self-disposal.

In the PCA, 17.8% of the population's solid waste is
actually collected, while 61.0% is not. The balance is

self-disposed.

Solid waste collection and disposal systems are not

planned at all in the IA.
Colleetion and Transport
Share of the work

The BDLPM takes charge of collecting and transporiing

solid waste from markets, public facilities, including

_schools, hospitals and road sweeping, in addition to

the Bell Service. Private.collectors collect and

transport domestic and commercial solid waste.
Solid waste amount collected and hauled in 1990
The amount of solid waste collected and transported by

DLPM and private collectors is shown in the following

Table 4.

- 11 -



Table 4

Solid Waste Amount Collected in 1990

{(Unit: ton/workday)

Domestic waste {513) (41.4%)
Private - 468 37.7%
(Recovered amount included) _ :
Municipal (Bell Collection) 45 3.7%
Non-~domestic waste subtotal (301) (24.3%)‘
Markets and sweeping solid waste 1956 15.7%

(municipal} , :
Commercial waste (directly hauled) 108 8.68%
Construction and democlition waste 426 34.3%
(directly haulgd)
1,240  100.0%

Total

(3)

(4)

Collection service of DLPM

DLPM

collected an averaged amount of 240 ton/working day of
refuse daily (19% of the total amount).
tonnage and number of trips were 3.76 ton/truck and

With 35 collection vehicles and 177 workers,
The average

1.21 trips/day, respectively: compared with.thetconVoy
service which was 2.1 ton/truck and 5. - 7 trips/day.
Municipal Bell Collection service is estimated to be
less effective due to its unreliability as'well as to
unexpected interruptions, while the efficiency of the

convoy service is high.
Collection service of the private sector

In 1990, the private sector collected an average amount

‘of 468 ton/working day (37.7% of the total amount), but

their working productivity of 0.6 ton/person was
The loading rate of 2.21 ton/truck and
the number of trips, being less than 1.0 trip/day, were’

extremely low.

quite unsatisfactory in spite of their high collection
frequency (2 to 3'times/week)‘highér than the
collection service of DLPM. The total number of
collection vehicles is apprdximately 300, of which 17%

._]'2....



(1)

(2}

(3)

(1)

are however, hand carts:and horse-drawn wagons.
Unloading operation is very inefficient because of the
lack. of dumping devices. Collection service of private

collectors does not have systematic planning.
Sweeping Service
Road sweeping

Mechanical road swecping services are carried out with
three sweepers, bﬁt their operation efficiency is low.
As for manual road sweeping, which has been planned for
more than 20 routes based on the use of 377 workers,
the service level scems to be considerably high with a

sweeping frequency of 1 to 5 days/week.
Pica pollo service

There are 12 routes with freguency 5 times/week service
frequency and 4 routes with 2 times/week freguency.
Collected solid waste is 19.5 kg/per worKer a day and

the numbér of workers 1is 5i.

Refuse baskets

Refuse baskets installed in the city are 91 in all, the
number is considéred:to be very low for a capital city
with a population of 1.5 million. DLPM justified the
reduced number of refuse baskets saying because public

use them as dumping boxes of domestic waste.

" Recovery of valuable resources

The "Scavengers"_are_people dedicated to reéovéry of
various fééources by selecting and separating the sclid
waste. ~The humber of scavengers is estimated in the
folloﬁing Table 5.



Table 5 The number of Scavengers .

Type of scavengers : Number of' ‘Scavengers
1. Scavengers at "El Trebol" dumping site 500
2. Private Collectoré _. 700
3. Scavehgers al sources 160
4., Commercial scavengers :20
5. Others _ - . 100

TOTAL . . G 1,420

(2) Recovered material

Tt is ‘estimated that 83.2 tons of material and 12,000
bottles are recovered by scavengers daily, which
accounts for approximately 5% of all solid waste

. collected.
1) Economic aspécts

This recovery of 5% of the'solid waste does not
indicate a substantial alleviation of the cost of.
collection and final disposal operations.
Nevertheless, scayengers_make about_lO million

Quatzales évery year on this recycled material.

2) liealth aspects
The rcuse of material without any sanitary control
is potentially dangerous, both for the_scavengers
who collect it and for the public that acquires-and
uses it.

3) Soqia}.aspects

a. Scrious social problems exist'for'the group of
"scavengers” working'primarily at "E1 Trebol”.

= 14_



b. The scavenging practice at "El Trebol" dispoéal
gite is causing not only the health problems
for scavengers but ‘also the coperational hazards

for landfiliing.

¢. The resource recovery at sources, however,

‘should be promoted Turther.
4) Technical aspects

Resource. recovery at "El Trebol" disposal site is
inefficient and ineffective as stated above. The
recovery of various. solid waste at the place of
corigin is much more efficient and cleaner by formal

sCavengers.
2.8 Final Disposal

At present, "El Trebol" disposal site is the only final
disposal site in the Metropolitan Area of Guatemala City.
In 1990, the domestic waste: of 780 tons/workday is openly
being dumped there. This is causing air pollution in the
surroundihg area by the creation of smoke and bad odors due
to the natural cbmbustion of the waste in addition to the

cdngeStion probléms of the collection vehicles..

At the "E1 Trebol” &ispoSal site, there is almost no
control of scavengér operations and collection vehicles;
therefore a dangerous'health and environmental hazard
exists. The 1eachate from waste is discharged downstream

without treatment.

_ The total amount of waste generation in the
Metropolitan Area of Guatemala City is about 970 ton/working
day at present, and is expected to be about 1,590 ton/
working day in the year 2000 About 190 ton/working day are
dumped illégally:at prbsent. “Accordingly, it is desirable



to immediately improve the "El Trebol" disposal site and
open a new sanitary landfill site.

2.7

(1)

Institutional Organization
Public Cleansing Department (DLPM)

DLPM ig the administrative unit of the Municipality of
Guatemala City, which is in charge of and responsible
for operating, supervising, controlling and managing

solid waste in the city.

Street, park and green area cleaning along with
cleaning of markets .and final disposal-servicés'are
directly handled by the DLPM. Collection services are
jointly operated by'the municipal and private sectors.

The "composting" plant'at the Alameda Norte  is managed

by the DLPM and local residents of the colony.
Recovery of various materials from the garbage as well
as the commercialization of this activity is performed
by the private sector without any municipal

participation.

In Tive cities of the metropolitan area Public
cleansing departments are responsible for public
sanitation within their own jurisdiction although they
offer only limited services as a result of the shortage

of physical, financial and human resources.
Organizational Structure

The DLPM is subject to the delic'Services Bureau, and
is an organization with 10 sections, which are™

controlled by a single head or chief.

Limiting factors for further effective operations are,

among others, as'follOWS: limited control and

- 16 -



(3)

(1)

supervision of Private Colleéction; the lack of a
planned system for educational and community
participation program and personnel training;
insufficient enforcement of legal dispositions; and
excessive bureaucratization, which hinders the .proper

administration of assigned resources,

Details of DLIM

The details of DLPM are summarized as follows.

1) Staff

689 employees and workers make up the DLPM
including only one professional staff. In the
Metropolitan Area of Guatemala City, 2.9 municipal
workers are neceded to collect one ton of waste.
This can be compared to the 1.5 workérs needed in
Rio de Janeiro (Brazil) or the 1.2 needed in Tokyo.

2) Facilities

35 collection vehicles, 3 mechanical sweepers, 4
bulldozers, and 2 front-loaders are in working
order. Furthermore, the DLPM has a recently
constructed office; a deteriorated workshop for
. repair work; a limited quantity of tools, and

- storage areas for tools and equipment.

Private Collection. .

Private collectors

These;aré incorporated into the Association of Private
Collectors, which include_SOT_associated members; the

‘Integral Cdbpefative_for Special Services. of Motorized

Transportation of Solid Wastes with 35 associated

memhers; and'lz indcpendent private collectors.



(2)

(3)

(4)

(5)

Staff and facilities

These private collectors have personnel and equipment
amounting to 924 workers, 250 collectlon vehicles, 36

horse-drawn carts, and 15 hand carts
Coverage

They collect 48% of domestic waste, namely 468 ton/
working day, and deliver service to a total of 147,000

households.
Service charactéeristics
The services offered are from house to house

collection. These services have continued without
interruption over the last 20 years. And 85% of the

‘citizens who use these services are satisfied. The

frequency of collection is 2-3 times per week and the
average number of trips per vehicle .to E1l Trebol
disposal site is 1.1 per day.

Income of Private collectors

The private collectors form a part of the informal

sector in the economic activity in Guatemala City and
they play an important role in that Seétor.- These

service charges are more than Q8 million per year, and
are directly covered by collection fees paid by users.
Monthly collection fees vary From Q3 to Q15 per '
household, and from Q10 to Q150 per user fTor industrial
and commercial services. These private coliectors gain
additional income through the sale of materials

- recovered during collection services (approximately 40%
‘of the total amount recovered in the city). Total

income is estimated to be about Q13 million per year.



(6)

(1)

(2)

(3)

Problems with private collection

1} The solid waste of families that cannot afford the

fee is not collected.

2) Collection services are disocrganized and
inefficient due to lack of consensus and rules

among private collectors.

3) Lack of coordination between private collectors

and the DLPM.

Finance

The sweeping and collection cost account for about 85%
of the total budget for the DLPM, while the final
dispbéal_and the maintenénce costs account for a smaller
shafe, 6.5% and 3.4%, respectively. Personnel costs
account for 75% of the total budget for DLPM while
materials,.éndtmachine and eﬁuipment account for 23%

and 2%, respectively.

The growth rate of DLPM'S bﬁdget was about 15% per
annum from 1988 to 1991 and this rate was higher than
the growth rate of municipal budget which was 13%.
However, the growth rate of municipal budget wés
grcater than that of DLPM in 1990 and 1991.

Budget

The DLPM budget has changed in the.following way over

the last four years:



DLPM Budget. Share of the Total

YEAR (Q1,000,000) Municipal Budget
1988 : 4.00 . _ 9. 3%
1989 4.97 11.0%
1990 5.72 10.4%
1991 - 6.87 - : 9.7%

2.10 Environmental Condition

The population of the Metropolitan Area of Guatemala
City is growing, and people are being exposed to a wide

variety of environmental hazards.

Water pbllution'ié-a'maJOr:iéSue'related to
environmental impfbvement in Guatemala. At present,'the
river water (e.g., Rio Zélia)"ié'litéfaliy'SeWége;'With a
BOD measured at apﬁroximately'SOOng/l.j The sewage and
leachate released from improper waste mahégemeht'afé the
reasons for this contamination. Sewage is believed to be

the major reason.

Existing conditions make it necessary to consider
sewage treatment measures for the future, as well as waste

managément. to prevent further river'Water'bollution.

The two major environmental problems caused by solid
waste are the prevalence of clandestine open-dumping sites

and an uncontrolled'landfilling practice.

(1) Iilegal dumpingE

It is estimated that there are over 500 clandestine

open dumping sites throughout the Metropélitén Area of
Guatemala City. These have become the sources of

offensive odors, flies, harmful insectis détéridréting

sanitary and aesthetic conditions.

- 20 -



(2)

"E1l Trebol” final disposal site

This site is not under a management program which
properly considers the environment. And, it adversely

affects nearby areas.
1)  Water quality
- Leachate is not properly controlled with high value

of BOD (about 12,000 mg/l) and there have been no

studies on its environmental impact.

2) Air

3AdeQuate5measuros-have not been taken against smoke
generated by natural combustion at the dﬁmping
sites. These have occasionally triggered traffic
congestion in neighboring areas. Nor have any

‘measures been taken against offensive odors.
3) Noise

The noise caused by collection vehicles that number
71 per hour during peak hours stands at about noise
level of 70¢dB ("A" characters).



(1)

(2)

(3)

(4)

(5)

(8)

(7)

Actual Problcems

47% of the total population who principally live in

“marginal or isolated arcas do not benefit from

collection services.

There are more than 500 clandestine open~dumping sites.
The "E1 Trebol" final disposal site is unsanitary.

The present dual'collection system, by muhicipal and
private collectors, suffers from imbalances and
restrictions.

Institutional and organizational problems in -the DLPM.

Insufficient budget for the. DLPM. . ..

Deficiencies in the maintenance of. DLPM equipment.

~ 22 -



4.

4.1

Goals:and Targets

Goals,

The objective of the MaSter Plan is to contribute to.

the develepment ef the syetematic mahagement of solid waste
within the Méfrbpolitan-Area of Guatemala City, with the
purpose of improving and maintaining public health while
protectlng the quality of the natural environment until the

vear 2000.

(1)

(2)

(3)

(4)

(5)

(8)

Targets

Increase the coverage of actual existing collection
serv1ces for domestic waste from the present 53% to 86%

”by the year 2000

Convert the*“El-Trebol"-disposélrsite to controlled

landfill and 1mmed1atoly 1mp10ve sanitary and

env1ronmental condltlons
Expand, as soon as possible, the final disposal
capacity by implemenfting the construction of a new:

sanitary ‘landfill.

Grant conce551onq to prlvate collectors in 100% of ECA

by the year 2000

Establish a preventive ma]ntenance and repalr program
for collectlon Vehlcles, and all other equipment, to
achlcve a 90/ rate of operation Thereby 1mprov1ng the

product1v1ty of collection, sweeping and final

deposal services,.

Implement (1) to (5) above to substantially reduce the

_nUmber.of_Clandestiﬁe'open dumping sites estimated to

number more than 500.



5. Planning Conditions

The planning conditions for the preparation of the
Master Plan. which takes into account population, economic
growth, land use and solid waste amount and composition, are

as follows:

5.1 Population

The population in the year 2000 hbased on INE's
estimation is shown in the following table.

Table &8 Future Population Projection
by Municipalities in the Study Area

990 2000

Uban | Raral | Total: | Urban | Rural | Total

ML Guatenala | 3,500,910 |5,697,598 |9,197,345 |4,740,867 |7,480,838 |12,221,706

Guatenala 1,675,589 | 287,364 71,962,953 [2,268,596 | 350,139 | 2,618,735
Departaeni _ | _ _
‘|Guatemala City | 1,076,725 | . 0 |1,076,725 |1,340,639 _f:n'L@mws
Hixeo 378,854 17,591 | 346,445 | 519,490 | . 12,846 532,336
Villa Rueva 116,606 24,282 | 140,888 | 196,019 33,347 229,336
Villa. Canales 4,544 | 49,461 5{.0&5 5,482 | 63,925 69,407
Santa Catarina 7,052 | 19,243 | 26,295 | 10,343 | 25,955 36,298
Pinula o o
Chinautla SILTI0 | 7,360 | 59,130 | 71,997 | 6,602 | 78,599
Sub total 1,585,551 117,93? 1,703,483 12,143,970 | 142,675 | 2,286,64

Yetropolitan 1,592,000 | 119;000 1,711,000 2,154,000 154,0DD 2,308,000
Area N T . C

Study Ares 1,496,000 | 36,000 1,532,000 [1,999,000 | 48,000 | 2,047,000




5.2 Economic Growth

It is assumed that Cuatemalan real GDP will grow at 4%
per year until 1995, ‘and at 3% from 1996 to 2000, glven the
continuity of the present industrial structure and
considering the good economic conditions at present.

However, the GDP per capita will not be largely
improVed,‘sihce‘the population will continue to expand at 3%

per annum until the year 2000.
5.3 Land Use

New residential construction will advance mainly
towards Mixco Citj_to the west, the Cities of Villa Nueva,
Santa Catarina Pinula, and Villa Canales in the south, and
to the northeast-portidns'Ofquatemala'City {Zones 17 and
18).

5.4 Amount of Solid Waste Generation

The - fOIIOW1ng Table 7 shows the "Resu]ts and Forecast
of Populatlon by Area and Solid Waste Quantity"”

- 25 -
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6. Selccetion of a New Sanitary Landfill Site
6.1 The Necessity of the Opening of a New Landfill

Regarding the solid waste management in the
Metropolitan Area of Guatemalé City up to the target year
2000, the biggest limitation arises from the fact that "EL
Trebol" is the only one official dump site available in the

entire area.

It is obvious that there have been traffic jams in the
surrounding areas of the "El Trebel" disposal site, and
collection services are insufficient due to the long
diStancé between the generating points and the "El Trebol™
disposal site, particularly in the Mixco city area, which

have led to the increase of illegal dumping sites.
6.2 The Procedures fbr Site Selection

On June 9, 1990 a Sclection Committee was established
to select a new site. "The Committee consisted of 9 persons
from the Steering Committee and municipal staff, and 5
persons from JST. As the basis for the new site selection,
guidelines prepared by JST were studied together'in the
Committee and approved by both parties. Through the map
susey. the field survey and the aerial survey, the
Counterpart proposed threc gullies: "Las Guacamayas", "Las-
Vacas" and "El1 Campanéro" were raised as candidate sites for
the new landfill site by the municipal staff, which were
studied and selected by the Committee. "Las Guacamayas" was
" gselected Tinally as the most suitable site by referring to

the selection guidelines and field surveys.
6.3 Evaluation
"Las Guacamayas" has been chosen as the new site,

especially since Tavorable evaluations regarding the

following matters were obtained for "lLas Guacamayas."



Considering the amount of solid waste generation, for
its effective collection and disposal, from the ViéWpoint of
urban formation in the metropolitan area of Guatemala City
until the year 2000, it is ideal to have at least two
disposal sites: "El Trebol" and "Las Guacamayas".
Landfilling will prevent any possible danger*tb the
surrounding residential areas of "Las Guacamayas'" caused by
the erosion of the gully. The capacity of "Las Guacamayas"
is big enoUgh'to accommodate wastes even after the year

2000, and access to the gully is alrecady available.

- Now, the point to which the municipality’'s attention -
should be paid is to recognize correctly the current on-
going erosion by spring water in the gully and conduct . -
immediately its investigation; Furthermore, before opening a
new landfill site, it is necessary to clarify the relevant
aspects such as land ownership and the future use of

landfilled area.
6.4 Environmental Conservation

Considering the present environmental conditions:of. .
"Las Guacémayas";-fOriexample,'geology;'fopography,-the
surrounding residential areas, the preSSing situation by
erosions etc., the following countermeasures deemed’

necessary Tor the environmental conservation.

The basic policy is to use the sanitary landfill method
from the beginning. ' : '

The objectives are:

(1) Control of spontaneous combustion, sﬁoké;'and'bad’-

odor . _
(2) Prevention of ground water contamination byﬁléAChate.
(3) Elimination of scavengers '

(4) Prevention of erosion



The countermeasures arec:

(1) Dailly soll covering

(2) Construction of leachate collection ditch at the
gully-bottom:. '

(3) :Recirculation of leachate

(4) Control of scavengers by fences and doors.

(5) Construction of parks and sport facilities on
filled area .to improve the social environment of

the community.
6.5 Public Opinion

The opinion survey effected in February 1991 of the
residents in the adjacent areas at the site of "Las
Guacamayas"” indicates that most of the residents wish the
solid waste to be transpdrfed to sites far from residential
areas, but at- the same time, to have an adequate final

disposal in a sanitary way and in a determinated place.

This means that citizens will approve a site for
sanitafy landfill in some place in the city. In other hand,
the citizens may not wish the landfill near their own houses
taking into account the actual conditions in "E1 Trebol"

disposal site.

There is fhe possibility of opposition to the new
landfill construction near_"Lés Guacamayas" although the
people 1iving in the surroundings of "Las Guacamayas"
acknowledged the need of construction of a landfill in some

place of the_city.

_ Therefbre,_the improvement of the actual situation of
"EL Trebol"disposal site ,is to be undertaken first so that
people can realize the benefits of a sanitary landfill

project in "Las Guacamayas".
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6.6 Strategy for Opening a New Landfill

1)

2}

Immediate improvement of the "EL Trebol" disposal site
to convert it into a controlled landfill. Within a
period of four months, it would be possible to construct
a slope that would allow the bottom of the gullies to be
reached, and to initiate the technical construction: of
the 1andfill.—-0n1y in this way could the Municipality
demonstrate to the public, over the short tefm. the
advantages of a sanitary landfill, and.bring real
awareness tb the community. Turthermore, through this
work the Municipality could ensure the confidence and
trust of the public, which is so important in works of

this kind.

Given the abbve¥mentloned facts, construction of the

indispensable and absolutely nhecessary second Sanitary

'Landfill could begin in 1994. The study has shown thati.

‘the best alternative continues to be the site at "Las

Guacamayas'.
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(1)

(2)

(3)

Institutional Development

Institutional Development

Among the various alternatives studied, it was
concluded that the Improvement of the present dual

collection syétém'is the most effective means to

sustain the goal of solid waste management with the
socio-economic situation of the prescnt and the next 10

vears taken into account.

'Thereafter,‘thefexiStingjinstitUtional-organization for
‘public cleansing service within the administration of

~Guatemala ecity (DLPM) was ¢valuated. From among all

the alternatives that were studied,'the.one requiring_
the ereation of "DLP" was selected as the most

recommendable.

The organizational structure proposed for the DLP

demonstrated the best prospects for an improvement in

the administration of solid waste, given the following

criteria:

1) It includes-the formal participation and
coordination of Private Collectors in sclid waste

management ..

2) 1t incorporates a system of planning:and

evaluation.

3) It prombtes, in a permanent way, community

‘education and participation.

" 4) Tt improves the operational efficiency of municipal

cleansing services withdut_increasing personnel,
:while at: the same time=establishing~as'a priority
the training of current DLPM personnel as well as

transferred persondel from other municipal offices.
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5) It facilitates inter-municipal coordination in the
handling of solid waste through the Metropolitan
Committee on Solid Waste (CMDS).

6) The restructuring of DLPM toc a new entity, "DLP",
is a realistic and viable proposition, which can be
implemented immediately.

7.2 Concessions to Private Collectors

(1)

(2)

By selecting a -dual SyStem;of collection services. with
the basic purpose_offproviding-adequate services within
this:deéade, the'forméiization of private coliectors
will be carried out by adopting a plan calling for the
granting of concession zones} in'a gradual.manner{ As
a result, this, for the time being, will caill- for
continued operation of private collectors within
present zones-evén if they may not yet be formally
granted as concessionaires. The fundamental criteria

‘for this process are: that the private collectors shall

collect all the solid waste, which is generated within
their area; that only currently existing private
collectors shall be eligible Lo receive Coﬂcéssions;-

that municipal services shall be halted to avoid

combeting with private collectors ih the aréas granted
by concession; and that the DLP shall supervise and

control the process.

Criteria for the granting of concession zones

1) The zones should be included in easy collection

area.

2}  The number of~clandéstine open dumps within the

zone -should be large.
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3) Potential profitahility of the zone should be high.

4) Possibility of conflicts among private
collectors should be minimal.

(3) Process of granting concessions

The procedures shall be elaborated by the Municipal

Department of Justice.

{(4) The DLPM should supervise and control the

concessionaires on the following points:

1) Total collection of solid waste within the zone

granted as a concession.

2) Transportation of collected solid waste to the

final disposal sites designated by the "DLP".
3). Prohibition of hazardous waste collection.

4) Control on the exclusive use of vehicles authorized
by the "DLP", and other controls such as control of

"fees levied on users.
7.3 Personnel Training

Since the "DLP" will use personnel from the present
DLPM as well as personnel transferred from other municipal
offices, it will be absclutely necessary to implement
educational ‘and training programs for this personnel. These
programs which should be permanent, realistic, and

practical, will be realized on three levels:

(1) The managerial level via allocation in service entitles

outside the country;
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(2)

(3)

(1)

(2)

The middle level, requiring short courses within the
country and accounting for the training of 15 people

per year;

The operational level, basically through actual work
sessions within the area or within workshops
concentrating on two activities per year, and handling

80 pcople.
Community Education and Participation

Community participation-is one of the most important
preconditions for implementing and promoting the Solid
Waste Management, and for reaching an acceptable state

of cleanliness at a relatively low cost.
The proposed strategy includes:

1) Dialogue with the geheral public, based on the
dissemination of necessary: information and on the
guarantee of proper public-éleansing.sefvicés.
Otherwise, it would neither be possible:nor
beneficial to carry out a dialogue with the

community.

2) Community motivation on the basis of the following
clements: message or information on the handling
of solid waste; the video ptogram pfodﬁCed through
the pilot study shoUld.haVe'a-great impact as'the
instrument'to convey messages; and the direction of
the message should preferably focus on the
residents of marginal areas, teachers, students,
market workers and roving'Venddrs; as well as

public and private collection workers.
3) Effective presentation of the “DLP“:to fhe=publicj'

by working day and ‘night along public ways and
roads, "DLP" personnel and equipment will
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constahtly be visible promotional elements

(positive or negative).

7.5 Equipment Maintenance

(1)

(2)

(3)

In the organizatlonal structure proposed for the "DLP",

the maintenance section has beén viewed as an important

‘section-within the Department of Operations. . The

specific characteristics of the public¢ cleansing
eqﬁipment.(compaqtingscollection_vehicles. mechanical
sweepers, bulldozers, loaders, etc.) and the nature of
the work, including the need to work on Saturdays and
Sundays, as well as at night, reguires that this
section be directly administrated by the "DLP". Also
it should be separated. from the Central Maintenance
Workshop that was ‘established in the Municipality in

the second semester of 1990.

To implement.the aboveHmentibned proposal, it will be
necessary to providQ an infrastructure of workshops,
garages, and open areas, as well as all necessary
material and human resources. The infrastructure

itself requires only low investment costs, which would

‘be recovered very quiékly by increasing the life of

vehicles. The appointment of a section chief,

preferably one with a mechanical engineering

" background, who would have authority to manage and

control all maintenance work, will be a very important

decision.

Preventi&e maintenance program in the "DLP". To that
effcct the preventive maintenance program developed
during the pilot projeét stage may be used as a base to
whiCh the'necessary adjustments would be made to
facilitéfe its development. Most major repairs could

be handled in the workshops of private sector, whether

they be fTor the Mﬁnicipality or for private collectors.



(4)

(5)

It will be convenient to carry out training: courses for
mechanies or assistants, elther at the period of
scheduled maintenance or when new vehicles are

delivered.

For logistical reasons, heavy equipment that operates
on'site at the "El Trébol“ disposal site :shall be
maintained on the site at: the workshop that is being
constructed for that very purpose;:however, its :
administration shall be.the responsibility of the

maintenance section of the "DLP".



8. Operational Planning
8.1 Collection and Transport
(1) Basic concepts.

“The following are the basic .concepts for planning a

collection and transport dperation;

1) One prerequisite is a Systematic and gradual
'1nteréhange of operatidn.areas_between ECA {easy
collection'afea) and PCA (possib1e collection
area); PCA should diminish gradually as ECA exiends

‘it operations.

'~ 2) Gradual and intentional concessions of collection
zones to-the?priVate sector are to be carried out
as scheduled. This means continuance of the dual

collection system. -

3) The above plans in question will be formulated in
' accordance with the actually available resources,
including manpower and the equipment necessary to

carry out the operations.

4) Apbfopriate institutional development must be
achieved as an -essential basis and financial basis
must also be secured. '

{2) Collection and transport systems

. To facilitate the explanations below, the Tollowing
table shows ‘area divisions, their subdivisions, etc.



Table 8

Classification of Collection Area

Collectors

Area Sub division Systems
Division | :
ECA 1) Regular Service arecas Private Door to Door
(Service covered)
2} Marginal ‘areas in a bread sense’ Private Door ‘to Door
- TOpographicgllyVaccessible Station
- Mainly low-income class
- Fees collectable
3) Marginal areas in a narrow semse |Private  |Station
- .Topographically not- accessible © | {Container)
- Slum. colonies predominantly
- Tees non-collectable
2) + S)Imarginél areas" Mﬁnicipal Block (Beil)
For a transitorial period only
PCA 1) Regular Service-areas Private_ : Door to Door
(Mixed collection areas) Municipal [Station
2) Marginal areas Municipal |Station

Block (Bell)

{Container)

3)

Sclf-disposal areas
(Rural & fringe areas) :
- Farms and scattered hamlets

1)

Collection and transport systems in the ECA

By 1996,

collectlion services in the ECA will be

exclusively entrusted to private collectors.

regular service areas

Comblnatlon system of
"Station"

"Door

to door

marginal areas {(in a broad sense)

Door to door curbside or backyard systems in

aﬁd.

for low- 1ncome neighborhoods in

A statlon col]cctlon systcm Tor marglnal areas

{(in: a narrow sense)
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