Table 11-2.1~7 Solid Waste Chemical Contents (1990, 1991)

(Wet Base %)

Item .Qlass High-_lmiddle' Low |Slum |Commercial |Market
Iwater content % [66.5 [69.1  [59.4 [s2.5 | 415 65.3
Combustible matter % |27.3 [25.9  [34.8 [33.9 | 46.0 27.3
lash s |62 5.1 5.9 |13.4 6.6 7.5
|TNas N % |12 |1ds | 1.0 | 182 | 1059 1.28|-
T-Cas ¢ % 10.84 |10.67 [13.44 [10.97 | 19.29 | 11.51
/N ratio ' 8.62 7146 ' '10;i8. S.Qé '12;53 9;06
|Lover heating value | 830 | 753  [1,209 [1,364 | 1,933 835
(kcal/kg) I N ' ‘ L ' e

H = 45V-6w |
H: Lower heating valiie (wet base)-
Vv Combustlble content (%)
W fWaLer-content (%)
* Above samples do nOt.contain noncombustible matter

(glass, metal, Stone. ceramic, etec.)

9.2 ‘Service Coverage .

':Prlor to: refer to serv1ce coverage, a rough area
spe01f1cat10n is. requ1red to evaluate. an actual 31tuat10n of

the service coverage.

An exact area specrflcation 1s extremely difficult, for
collectlon served and non- eerved areas are mJngled
confusingly w1th each other,.resultlng in. the 1mpossibility
of clear}y definlng ‘their’ zonlng NeVerthelese, an-area
specification has been worked ouL as shown in Table I1-2.2-1.

Serv1ce coverage in 1990 was only partldl CcncluSions

on: the serv1ce coverage are as follows
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

The perccntagehbf thé population Whose solidfwaste is
collected is 53.0% of the total populatlon, a low

collection rate

Collectioﬁ.pechntages for the easy collection area,
possible collection area, and isolated area are 786, 4/

17.8%, and 0%, respectively

" As the pdpulatidﬁZWhose'Solid'waste is not cdilecfed; 

but to be collected numbers 223,000, 311,000, and 0 in
ECA, PCA and IA, respectlvely,_eollectlon serv1ces to
these areas need to. be ‘strengthened.

' Collection services are not extended to low-income ;.

colonieS'and'slums_in the'marginal'areaS'wifhin easy
collection areas. This needs to be quickly improved.

12% of the total populatibn practices selﬁfdisbdéél.

These people reside in farming and mountainous regions

and. thus. the delivery,of collection_serViCe'ié deemed
difficult. o

In possible collection areaSl the solid Wane.of 17.6%
of the population is actually colleéted;fwhjle-that_of
61.0% is not, clearly a high'figure Thus, pléné for

the expansion of colleection service must necessarlly be

concentrated in this area.

Solid waste collection_and'dispos&l.syétems'in_isolatéd '

areas such as farms should be considered.
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Table ITI-2.2-1

Area Specification in'General

Division

Sub-dtvision

: Dgscriptidns

.Rough ideas of division

1. Easy Collection
Areas

Population =

944,000 in 1890 -

1. Collection covered

 areas

'Estimated pop L

721,000 in 1990

Collection 'served
areas by private
collectors

Areas within a radius of 5 km.

. of the Trebol site (in princi—

ple} R
Easily. accessihle
Service fTees collectable

- Economically favorable

Ex¢lusive service coverage by the

‘ private collectors

2.'Collection_non i

coveréd: areas

'Estimated pop. =

Non- served arcas
neither by the
municipaliity nor
by the private

Areas within a radius of 6 km. of
the Trebol §ite (in principle)
Non-accessible

Service fees uncollected or

223,000 in 1990 collectors uncollectable
. : - Economically non-compatible
- Absence of service coverage
2. Possible 1. Areas to be coveied |- Partially ~ Areas outside a radius of 6 km.
‘Collection with collection collection . of the landfill site {in
‘Areas ~ service, _served areas principle)
. Estimated pop = by the Munici- - Accessible with considerable
Population = | 401,000 in 1990 pality or by difficulties due to.
509,000 in 1990 : private - far distance -
Service covered collectors - geographical conditions

population in 1990

90,000

Non served popula-

tion in 1990
©+.311,000 .

- bad road conditions

Service fees collectable but

supposed to be partial because of
existing low-income and squatter
colonies .
Economically less: favorable
Actually service covered by

- Bell collection-and-

- Limited private service

2. Self disposal arens

Estlmated pop. =
108,000 in 1990

- Rural and frlngé

area-in’ the
periphery of the
study area

Areas outside a radius of 6 km.

‘of ‘the Trebol.site ‘(in principle)

Accessible with a greatl
difficulty as a result of:
- far distance

~ ‘Yong and/or steep slopes

. - bad and/or narrow road

conditions

Collection service uﬂbearable
because of:

- . inefflciency of service -

- higher operation cost -

Self disposal recommendable

3. Isqiated Areas

Population:
78,000

|on-site collection
land* dlsposal areas.“

clther of:
- communal
- individual

Areas without a

| veguiar and routine

service, where an.

‘lappropriate on-

slte disposal’
method should be

|introduced :

Passable, bu@:innécéssible by

means of conventional cellection
vehicles due to:

- geographical features

- extremely bad road cenditions
Distance to and from the landfill

- site does not_count'for_much.

919




The term "Marginal® being ambiguous, its meaning and
extension has to be clearly determined in accordance with
the area specification described in Tabhle III-3,2-1.

In this report, "Marginal areas" mean not only
“collectlon non- covered" but a]so "gelf- disposal onesiin
.the easy collection areas- and the possible areas, _
respectlvely. Distance to and from. the disposal site is no
criterion of a marginal area; that is, some marginal areas
can be well found even in the center district of Guatemdla

City, for example Lolonla La Trlnldad Colonla La Ruedlta,

ete.
2.3 Collection

The 51tuat10n of collection serv1ce in 1990 was as

follows
2.3.1 - Share of Work

Share of work of each responsible collector is as

follows:
(1) Municipal cleansing-depéftmentw(DLPM)

1) Collection and transport of market wastes:
There are a total of 61 markets, i.e., 28 public
markets and 33 satellite marketplaces. '

2) ‘Waste collection and transﬁbrt of public
facilities: _
Besides publlc fa0111ties and schools, there ‘are 19
public hospitals and clinics.

3)a_Transﬁoff_of sweepihg'wastes.

4) Recbvery and_trénéport;éf heaped wastes in

| clandestine open dump sites. _

5) The Bell Collection Service in surrounding low-

income colonies.
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(2) Private collectors

Authorized private collectors cellect and transport
domestic as wéll.as commercial wastes. In addition to
-~ them, there are also individual operators who directly
trahsport wastes to landfill site from generation
gources, such as constructors, commercial enterprises,
factories, supermarkets and hotels, which produce large
quantities of solid wastes.

2.3.2 Results of'Collected and Hauled Waste Quantities
in 11990 '

Waste amount collected and hauled by each collector is
given in the following table I11-2.3-1.

Table II-2.3-1 Results of Waste Amount Collected and Hauled

(Unit: t/workday)

Domestic waste subtotal (513) (41.4%)
Private 468 37.7%
(Recoveréd amount included) .
~ Municipal (Bell Collection) 45 3.7%
Non-domestic waste subtotal =~ (301) (24.3%)
Markets and sweeping solid 195 15.7%
' waste (municipal) o ' '
Commercial waste (directly 106 8.6%
hauled) ' ' ' ' '
Constructioﬁ aﬁd démoiitioh wastes 426 34.3%

(dircetly hauled)

a8

Total . . . . _ : 1,240 100.0

_ From the above téble, the foilowing conclusiohs_can be
drawn; ' '



(1)

(2)

(3)

(4)

Domestic waste comprises approximately 41%, non-
domestic waste 24%, and construction and demolish

wastes 35%.

Private. collectors collect and transport approximately
38% of the total solid waste and 19% by the '
municipality with direct transport accounting of 43% of

all transport.

Private collectors collect 75.6% of domestic waste
{including commercial waste) and the municipality T. 3/
with direct transport at 17.1% and private and direct
transport totaling 92.7%. |

91.2% of domestic waste (not including commercial _
waste) is collected privately and only 8.8% by the

municipality..

2.3.3 DLPM's Service Levels and Collection and Transport

(1)

Efficiency
Equipment and Facilities.

Of 45 vehicles for collection in the Cleansing
Department, there are 4 unrepairable broken vehicles
without possibility to repair, 5 or § vehicles average
are in maintenance'or in the repairing workshop, |
therefore only from 35 to 38.vehicles are wofkingt
daily. 82 percent of the vehicles have been in
operation for more than 12 years, and 58 percent of
them has been in operation for moreithan 15 yeafs.
This reality makes necessary an urgent replacement and

" increase in the'quantity of cdllection vehicles of the

municipality, if a satlsfactory SerV1ce (constant
operation rate of 90/) is to be rendered

On the other hand, there are few repairing f30111t1es
nor enough tools to perform minor repalrs ‘or services
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(2)

(3)

(4)

such as lubriecation, change of tires; this makes the

‘vehicles to remain at the workshop longer than

necessary.

Maintenance workshops are located in the same building
complex including administrative offices, warehouses
and facilities for the Cleansing Department personnel.

Entrance to the Mechanical Workshop is not high énough,
not allowing.entrancefpf some specifically large
collection vehicles, therefore often the attachments
are taken off from the vehicle to enter in the
workshop. It is not rére to see overhaul of the engine

being demounted on the floor of the. workshop.

Personnel

Tn 1990, a total of 177 people are employed by the DLPM
for collection operation, 12 convoy employees and 165
¢ollectors.

Solid waste collection resuits .

From August of 1990 to February of 1991, the quantity
of solid waste aétually collected averaged 240

' t/workday."With 177 personnel, this equals.a daily

working: productivity of 1.36 t/person.
Loading efficiency

The loading capacity of  a dump truck is 4 ton and 8 t -
for a collection vehicle. Average actual loading,
hOWever,-is‘2.l't-aﬁd53.76't, respectively, resulting
iﬁ'a 1oading‘efficiency'of.SZ.S%_for dump trucks and
47.0% for collection vehicles. This is clearly too
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(6)

(7)

(8) -

(9)

Number of trips

According to an analysis of field data, there were 5-7
trips/day by convoy service and 1.21 trips/day by

collection vehicle.

‘Bell Collection Service

Collection routes and areas for :the Bell Collection
Service are appointed as a rule, but seen in terms of
weighed results of 45 t/workday, the effectiveness of

this service is not satisfactory.
Collection frequency

Collection Trequencies are 6 timeS/wk'for'markets, 2 to
& times/wk for hospital collections, and 1 to 5

times/wk for Bell Collection Service, quite a wide
- range. Though it may be thought that a collection:

frequency of 1 to 5 times/wk for the Bell Collection
Service is enough, it is really insufficient due to its
unreliability and unexpected interruption. .

Unloading efficiency at the landfill site

Since the municipal collection vehicles are:equipped

with dumping devices, unleading is completed and trucks

are out of the disposal site within 5 to 15

minutes.
Convoy service

Because loading and unloading efficiency of convoy
service is high, its number of trips are 5.7. The"
average loading efficiency, ‘however, is only 2f1* _
t/vehicle, or, 50% of the capacity. Improvementjof _
truck bodies, for example by changing lower sideboards

for higher ones, is rccommendable.



2.3.

(1)

(2)

(3)

(4}

4 Service Level of P}ivate Collectors and Collection
and Transport Efficiency

Number of vehicles

The nmumber of vehicles owned by private collectors is
given below in Table II-2.3-2.

The rate of vehicle operation is 95%, higher than that
for municipal vehicles. There are 51 drawn carts among
thé 249 vehicles, a good 20%; the moderization in
vehicle type is required. Most trucks are non-dump,
box-bodies and rear;loading'types{ - These should be
quernized to improve their loading and unloading

efficiency.
Number of collectors

A total of 924 employees, of which 786 are collection

workers with trucks.
Amount of solid waste collected

From August of 1990 to February of 1991, the aquantity
of solid waste actually collected averaged 468
t/workday. With 786 personnel, this means the daily
productivity of 0.8 t/person, an extremely inefficient
rate (one-half of the municipal productivity).

‘Loading efficiency

.Loéding efficiehcies for Association, Cdoperative, and
Independent are 2.31, 2.32 and 2.01 t/truck,
respectively, pretty low at less than 60% to the
loading éapacity of 3.7t/truck (0.248 (ton/m®) x 15
(m3/truck) = 8.72 ton).



Tahle II-2,.3-2 Numbher of Vehicles,.Péréonnel and
Average Loading Efficiency__

|Operation

Loading

: - No. of Personnel - :
Class Type vehicles [rate efficiency
(Trucks)** | (%)== (Person)=® [(t/truck)=*
| Truck 198 95 582 2.81
.. |Worse-drawn 36 80 108 0.66
Association |cart _ : ST
Manual cart 15 80 30 0.36
(Total) (249) - (720) -
Cooperative Truck . .38 95 156 2.32
Independent |Truck - 12 95 48 2.01
Total 299 - 924 -
Notes 1 Based on original regiSter
*2 - Verbal survey results =
*3  Verbal survey and on-site survey results {with orlginal
register as reference)
24 ~ Average results weighed by truek scale

No data is available on-unregzstered collectors (pirates).-




(5)

(8)

(7)

Number of trips

Since there is no data specifying the collection
districts and routes of private collectors, one can
only.eStimate. -Acéording_to the_original register,
associations make 1 trip/day, cooperatives 1.33
trips/day. ~According‘t0-the field data, Association
makes 0.7.trips/day and Cooperative 0.9 trips/day.

Colleqtiou-frequenCy-

Private collectofsﬁmake at least 2 to 3 collections/wk

and at most 6 collections/wk. This is clearly
sufficient. Frequent collections are limited to those
houses which are able. to pay the collection fees,

however, while collection services to those who are

.unable to pay,fees aréfnot carried out. Consequently,

a large amount of solid waste remains uncollected in

'areas‘aDQUnding in low-income hqusehold31 In this

sense, the service ‘level of private collectors is

“wbéfully‘ihsuffiCient undoﬁbtedly*creating numerous

problems.

'Unloading'efficiency in landfill disposal Sites

Unldadiﬁg=is'ektfémély inefficient. This is due to the
fact that trucks crowd into the landfill site at the
specified time 12:00 to 15:00 and to the lack of
dumpihg_devices; The.mOSt imporfant cause, however, is
the fact that tfuCks éreIUHloading at the same time

_that:scavengers are recovering. 30 minutes to several

-houtrs are needed for . unloading.

Sweeping Services

'Sweeping opefations hfe the direct‘responsibility oT
the muniéipality. The allocation of personnel plays a



prominent role in the Cleansing Department. There.is,

however, very little relevant data.

2.4.1 'Road Sweéping SerVice

(1)

(2)

The paved roads have an extention of 1,200 km..

According to 1990 municipal data, 377 people are

required to swéep these paved roads.

Road sWeeping is carfiéd.oﬁt by both road: sweeping

vehicles and manual labors.

1)

2)

Mechanical road sweeping service

3 road sweepers (B2, B3, and B4)

Number of routes:i 12

- Frequency: ' 1 to 7 times/wk

. According to data of 1989 and'the-first'half'of

1990, the productivity of road sweepers is low.

The average stretch of road swept in the first half
of 1990 was 30.97 km/day, or, 5.63 km/h, with:
vehicle operational factbr of 25.3 dajs/mo. for B2,
22.3 days/mo. for B3, and 8.8 days/mo. for B4.

Manual road sweeping

a) Central urban area: .-

Per capita sweeping efficiency is estimated at

3,500 (linear m/day) for 5 routes, with a Sweéping
frequency of 7 times/wk and ah average'la-sweépers,_
though this efficiency is to be Verified; Locking
at the sweeping frequency'and the number of
sweepers, however, sefvice.levels seem to be high.
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b) Areas surrounding the central urban area
(including Trebol district)

Per capita sweeping efficiency is estimated at

2,874 m/worker/day for 14 routes, with a sweeping
fréqucﬁdy of 1 to 5 times/wk and the number of

. gweepers at 1 to 33 depending on the route. 1989

data, however, shows that the average number of

sweepers was'lszfpersons/day. sweeping efficiénéy

.Was_2;287'm/wprker/day (79.6%), and that the hourly

efficiency was 357 m/worker/hr. Though this

. indicates high-le#els‘of_manual1sweeping;'questions

still remain doncerning the data.
c) Terminal market and others

Sweeping efficiency is 163 m/worker/hr with
sweebing frequency at 7 times/wk and the average
nUmbér‘of'sweepers at 38. . Looking at generated
solid waste and areas ‘to be swept, an efficiency of

'163 m/worker/hr seems satisfactory.

'2.4.2 Pica Pollo Service

(1)

(2)_

Service routes and frequency

1}

2)

Periodical service

There are 12 routes with 5 times/wk service and 4

routes with 2 times/wk service,

There: are 9 irregular routes with once/wk service.

Work efficiency

Data for 1989 -and half of 1990 is as follows. The
“.average number of workers was 51 persons/day. Picked
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up solid waste was 19.5 kg/worker/day. Pico Pollo
Service seems to supply employment opportunities. .

2.4.3 Refuse Bins

98:refuse bins are located in the central ufban area,
boulevards, and on'public:gardéns whiCh-ére recovered and
transported by municipal collection vehicles. The number of
refuse bins placed seems to‘be-extremely few for a
municipality with a population of 1,500,000, DLPM justifies
this low number of refuse bins; indicating'that these are
used illegally by merchants and residents to throW'

commercial and domestic waste, not paying service fee.
2.5 Recovery of Resources
2.5.1 Scavengers

Scavengers are persons engaged in'separafing and
selecting saleable components from the garbage, prior to
collection, during transportation, and at the final disposal
site, known as "El Trebol."

The following sorters participate in scavenging
depending on the location or place of occupation within the

economic process:
(1) "El Trebol" scavengers ("Guajeros")

(2) Collection personnel from private collection companies
(3) Formal scavengers, which visit offices and homes pribr_
to the collection to obtain or acquire recherable

material from the solid waste L
(4} Personnel. who participate in. the mdfketing:proceésfbf

recoverable and recyclable material together with all

intermediaries



(5) To a lesser degree, DLPM collection personnel.

The estimation of the number of scavengers is

summarized in Table I1I-2.5-1.

~Table 11I-2.5-1

Estimate of Lhe Number of Persons Engaged in the
Sorting Process - Guatemala : .

Arca of Occupation ‘ . No. of Persons
"E1l Trebol" disposal site 500
Private collectors. _ T00
Formal scavengers .= , . 100
Commercial scavenger o 20
Others : : ' 100 -

Total 1,420

2.5.2 Recovered material

It is estimated that 29.5 tons of materials and 1,200
bottles. are recovered each working day, which signifies
approximately 5% of the solid waste collected per working
day, which is sdmewhat higher than what is recovered in

other Latin American cities.
(1) Economic aspects:

1) The scavengers are paid almost Q. 15,000 for all
that is sorted, that is, Q.4.2 million per year.
.This means a remuneration.of Q.10/sorter/day and

QtS,OOO/scavengers/year.

2) The reco#ery_of-S% of what is collected daily does
- not signify an appreciable relief for the operating
costs of DLPM.and private collectors, since almost
-all-Scavenging’is carried out during transport and
the Tinal disposal site;, after the costs have
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alrady been incurred.

(2) Health aspectls:

1)

2)

3)

The reuse of materials without any sanitary control
is potentially dangerous, for the scavéngers who
handle them, as well as for the pubiic'who aéquires
and uses_these materials. Regrettably, there 1is
1ittle that can be done to imprOfe'this-Situatioh,
since survival objectlves are more 1mportant than
the health of the scavengerq

The scavengers who séparate-materials prior-to
colleé¢tion and during transport'aféLIess”éxpésed to
sanitary hazards than guajeros.

The major'health'risks lie in the handling and
separation of waste originating frbm hospitalé, and
in exposures to accidents resulting from the:
imprudence and competition between scavengers,

duriﬁg ﬁeék hours when six bulldbzers are in

~operation and up to 22 ‘trucks are unloading

simultaneously.

(3) Social aspects:

1}

2)

Each group engaged in scavenging ("E1 Trebol" -

scavengers, private collector personnel, formal

‘scavengers, ‘commercial scavengers) :is a homogenous

social group, but each group is clearly
differentiated from others. Some of the scavengers
are even salaried. In other words, each group has

a different "status."

1t can be said that the only serious social problem
is related to "E1 Trebol” scavengers. The "

remaining groups have no 3001al problemﬂ and should

- even be encouraged to continue scavenging.
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(4)

3)

None of the groups engaged in scavenging are

‘organized. This is particularly a-problem among

"Ll Trebol" scavengers; since the authorities

cannot discuss much less reach an agreement with

- them, since there is no one fo represent then.

Unlike in other Latin American cities, the
"guajeros" do not have acknowledged leaders.

Technical aspects:

1)

2)

3)

" 'The recdvery process-at "El Trebol” is inefficient

and'ineffective. The process, apart from being
dangerous, unhealthy and depressing, is technically
inappropriate, and far too much energyfis expended
to obtaln small gains.

On the other hand, the recovery during the private
collection and that carried out by formal
scavengers is much more efficient and productive.

The preSénce of scavengers, that are actually

already present in "El Trebol"”, together with the

‘operation of DLPM tractors also limits the

efficiency of the landfilling process.

Final Disposal

With -respect to-the final disposal -in the metropolitan

area of Guatemala City, present situation of_the final

disposal and the other related things are as follows.

(1)

Thfough the fieid surveys performed by'JST it has been

estimated-that the tqtal amount of solid waste

generatéd,from-the study area is about 967 tons/day and
1593 tons/day calculated for the year of 2000.



(2)

(3)

(4)

(6)

At present about 57% of the total amount generated is
open dumped at Trebol disposal site, therefore the

~rest amount is mostly observed illegally open dumped at

many gullies.

Present traffic condition at the surrounding areas of
Trebol dumping site is in a heavy traffic jam
condition. It is obvious that the solid waste
collection vehicles have additionally worsen the
traffic condition because the Trebol is only one
official solid waste landfill site to cope with the
waste in the metropolitan area of Guatemala City...

Environméntal situation at Trebol landfill site is
insanitary generating pollution problems.:  In "El
Trebol", uncontrolled and'ihsénitafy picking work by
about 500 scavengers, confused operatiOn by collection
vehicles and scavengers for waste unloading and
recovering, air pollution caused by spontaneous burning
of the dumped waste, and water pollution in the gully
due to the untreated leachate generated from the waste,

are observed.

Ground condition and access roads at the landfill site
are very bad and tend to be maddy in rainy days making

the landfill operation very troublesome.

Sewage and other liqﬁid wastes from the surrounding
houses are flow1ng into the gully maklng the volume and

quality of the leachate larger and worse.

Trebol landfill site seems to have become a food

feeding place for pigs, dogs, sopilotes and so on.

Meanwhile, beslides the houéehold waste,fdumping df
industrial and hospital wastes are occasionally

observed.



(8) Environmental influence with bad smell, dusts and noise
to the dwellers around the site cannot be disregarded.

(9) Largesf'réason leading to such environmentally bad
situation stated above is the insanitary landfilling
method without covering with soil. Construction and
demolition wastes arc, also dumped at the site, but it

is not effectively used for covering.
2.7 Institutional Organization

2.7.1 Public Cleansing Department of the.MuniCipality of
Guatemala, DLPM

The Public Cleansing Department of the municipality
(DLPM), is an administrative unit of the municipality of
Guatemala City which is in charge of planning, operation,
supervision and control of public cleansing, including the
sweéping of streels, parks, greén areas and markets, and the
collection, transportation, intermediate treatment and Tinal

‘disposal of solid waste generated in the city. ' The sweeping
services Tor streéts. parks and green areas, as well as the
¢leansing of markets and the final disposal are provided by
DLPM, diréctly. ‘Collection services are mixed (private and
municipal). "Compost” processing at the Alameda Norte
installation is the résponsibility of the municipality and
the communallorganization of this colony and the sorting of
materials from the garbage and marketing is a private
function, with no municipal participation.

‘Although cleanliness in the central urban areas is
acceptable,"the outlving areas suffer from clandestine
garbage dumping resulting from the lack of a regular

- collection of solid waste. .
In addition, a clear difference of service level is

observed:between the Public Cleansing Service of Guatemala
City and similar services in the Municipalities of Mixco,
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Villa Nueva, Chinautla, Villa Canales and Santa Catarina
Pinula, whose budgetary resources .are very limited.

2.7.2 Organizational-Structure

DLPM_iS-deﬁendent'on the Publicjsérvice Bufeau,'~s~
Fig. Ii—2:7~1'shbws7thblbrganizafionVchart corresponding to
the present DLPM organizatlonal structure. The following
limitétions have been idéhtifiéd éonCerning this

institutional organization:

(1) A structure:with a large number-of?éecfions which are -
requested to report to.a single heddQUarters or
manager's office. '

(2) AbsenCe:of-a planning  subsystem.:

(3).;Limited supervisi0n'0f privateécollection;u -

(4) The lack-df'a_community:eduéation,andap&rticipation

subsystem.

- (5) . Weak supervision of the fulfiliment of' legal
‘requirements. and regulations regarding public

cleansing.
2.7w3_-Pérsonnel'Administratioh.
The distribution of DLPM 'personnel:relative to its' . .

organizational structure is shown in_Table-IIez.7ﬂ2. The

other personnel characteristics are as follows:
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(1)

Public Cleansing Pcrédnnel:

Table II-2.7-2 shows the

number of people iInvolved per ton of garbage collected.

Table 1I-2.7-2 Relation of the Number of Personnel Involved
in Garbage Collection (%)

MPPP MPSP TOKYO RIO

GUATEMALA

Personnel involved 1,533 1,

in cleansing service
(persons)

Personnel involved 182
in waste collection
{persons)

Estimated amount of 360
waste collected :
(ton/day)

Estimated amount of 47
waste collected by

municipal operations

{ton/day)

b/d
a/d

Lo W
oW

000 11,737 7,677
350 8,200 2,692
190 14,480 5,000

145 10,000 5,000

Sy O
Wk
= o
no o

=
[ Sy

689

177

708

240

O
Ww oo

MPPP: Majlis Perbandaran Pulau Pinang, Malaysia
Majlis Perbandaran Seberan Perai, Malaysia

MPSP:

(*)

(2)

(3)

(4)

(5)

which is 1990.

Daté'of information: 1987, with exception of Guatemala

Work-Expérience: 54% of all-persoﬁnel has less than

three yvears experience,.and only 6%

- is over 30 years old:

Female Personnel: Only 3% of all personnel is

female.

15% of all personnel does
professional personnel is

not have any education, and

very scarce.

The rotation rate of personnel for 1989-1990 was.ll.z%.

2 -39



(6) The work absentee index is 1.2%.

(7) The remuneratlion of personnel in 1990 was in the range
between Q.2,600 and Q.550 per'mOnth, including social

benefits.
(8)_There is no personnel tréining program.
2.7.4 Administration_of SUpplies
(1) Stocks of pafts and supplies.afe not perﬁitted;
(2)  The purhhaéé'of sﬁpblies involves a very iong pfOCeéé;
(3) DiStribUtion:is also a slow process,
2.8 Private Collection
2.8.1 Significance ‘and Pnésent Role of Private Collection”h

Although Lhe Municipality is thc entlty respons1ble for
the collection of solid waste 1n Guatemala City, for more
than twenty (20) years there has been a private collectlon
service, which'afdse'from the iack_of reguiar sefvice.due to
critical Shortage of resources on the'part of.the
Municipality to handle :this important service. At the
beginning small owners of man- and animal;hauled carts,”
began to'provide'thiS“sefvice;*then it transformbd itself
into a collection by numerous old trucks belonging to owners
who have brganized and strengthened-themselves in groups.
The present significance and role of prifate collection is

synthesized as follows:

{1) .COVERAGE: Approx1matoiy 50% of domestic waste is

collected by private collectors.
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(2).

(3)

(1)

(5)

QUANTITY: The .above means that approximately 480

tons/working day are collected,

COST: The cost of cOilecting this amount of garbage
signifies approximately US$1.8 million per year, which
if not carried out by the private collectors, will have

to be carried out by the Municipality.

EMPLOYMENT: Private collection is the source of
employment for approximately 1,000 persons.

CORPORATE APPROACH: “Private collectors have managed to
organize their business Qn:a corporate basis, although

they are very simple having small owners and, . in

certain cases, the personnel of a low cultural level.

" They won legal recognition of the Municipality several

(6)

(7)

(8)

(9)

years ago.

QUALITY OF SERVICE: House-to-house service. - Areas
with this type of collection appear clean.

PUBLIC CPINION;: _85% of users who use this service are

satisfied, in accordance with the public-opinion poll
carried out by JST in July 1990.

RECOVERY AND RECYCLING: The sbrting which is carried
out during this private collection is better on.a
sanitary béSis-than that subsequently carried out at

"E] Trebol"™ landfill.

CONTINUITY OF SERVICE: There has not beén an

~interruption of private collection service in the last

20 years.

(10)

INFORMALI'TY: Presently, private collectors constitute

one of the most;important informal groups in Guatemala.

‘The characterlistics are: they operate outside labor

laws and minimum'wagés;'the financing, when required,
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is obtained: privately; accounting is not kept and theyv
do hot:declafe their ‘income .or pay income tax. Even
so, each private édllector plans, 6perates and |
maintains his equipment, ‘contracts and charges rates to
his users, and directly administers and finances his

small company.
2.8.2 Characteristics of Private Collection
(1) Private collector: groups
1) Private Association of Garbage Collectors of
Guatemala which has’ a group of 307 owners of 248
vehicles, 36 animal-drawn carts and 23 hand. carts.
~2) - Integral Coo:p'eratiir'e"of' Special Services of. Motor-.
‘Driven Garbage Transportation, R.L., COITRAMBA,
which has an association of 35 collector vehicle
owners. ' ) '

3) Independents Fformed of 12 owners of vehicles.

(2)  Number of households served: -

Association = : 111,000
- Cooperative - o ' 26,400 |
Independents : ; ' :u9,6003-~f " _ _
Total . = . 147,000 households



Table II-2.8-1

COOPERATIVE: NUMBER OF COLLECTORS WHICH SERVE THE
S DIFFERENT - AREAS

ZONE.  NO. OF COLLECTORS - ZONE . NO. OF.COLLECTORS

1 12
12 11
13 B 3
14 3
DU

..‘]‘-6 : o
17 | -
19 3
21 R

© o e oW N e
BRI NY, B I CR CH R

=
=2

(3) ‘FREQUENCYf ,3 ahdkz'ﬁimes pér_week

(4)‘ F1ﬁAL}bi§?b§AL_TRiPS}' Aﬁeragé_qf 1.1 trips per working
~ day per private collector vehicle.

(5) FEES:

;"TébiefIIEZ;SFZ.:Tariff.of Private Collectors

- service ¢ | - Collection Fee

Domestic (*#)  |From Q.3. to more than Q.10./Month/Family
Industrial From Q.50. to Q.500,./Month/Factory -
Commercial . .~ [From Q.10. to Q.150./Month/Shop

Clinics & others -{Variable, according to agreement

(#) The fee is increased if garden wastes are collected.

‘ The users arc in’agreement with the ‘tariffs pald.



(6) EQUIPMENT USED

Of the 292 automotive rehicles,used, 17 vehicles were
manufactured in the '50's, 83 in the '60's, 109 in the
'70's and there are only two 1980 model trucks.

2.8.3 Present Problems in Private Collection

Although private colleCtion rlays a.decisive rele in
the Metropolitan Arca of Guatemala City, it also presents

problems;

(1) The first problem is that collection under the
responSJblllty of prlvate collectors is carrled out in
a disorderly and nonsystematlc manner. In other words,
although formed in tﬁo uniens, it dees not eperate
collectively anﬁ'syatematically,:but they work'simply
as indiridual collectors. This is how they compete
between themselves to collect and trausport selid _
waste, and they individually'maintain their Vehicles,.
collect tariffs and open neW'markets among conSumers
ConseQuently} the 1mprovement of cooperatlon between
prlvate collectors and 1evels of collectlon service are
very difficult tasks.

(2) Consequently, since private co}]ectors do not collect
the. solid waste from persons who cannot pay ‘their
tarifTfs, the tendency to dump garbage in publlc areas,
1nclud1ng in the center of Guatemala City, causes

sanltary problems

(3)  The relationship between the DLPM and private
collectors ie entirely baeed;on relatious,between
individuals, and, consequently, the absenCe'ef a unit
for handling and supervising.private collectors.is a

big obstacle.



2.9 Finance
2.9.1 Structure

First, the cost structure by DLPM functions is shown
below for 1988 to 1990 and this situation seems to be

continued even in 1991 .

88 89 90
(1) Administration and others 5.8 6.0 5.5
(2) Sweeping and colléction 85.7 85.8 84.8
(3) Final dispoéal ' : 5.5 5.4 8.3
(4) Maintenance and repair 3.0 3.0 3.4
(5) Total 100.0 100.0 100.0

(Unit: %) -

The above figures indicate that: _
(1) Sweepiﬁg and collection services accounted for 85%
- of the DLPM budget: ' In particular,; sweeping
accounted for 45% of the budget.
(2) Shares of final dispOSal, as well as for
maintenance and repair_ware extremely low.
(3) Consequently, sanitary landfills have not bheen
developed and vehicle availability is insufficient.

" The unit costs of collection and disposal at the year

1990 are calculated as follows: .

Cost Amount Unit cost
(a) ~{b) - (a/b)
_ (1,000 Q.) (1,000 t) (Q/t)  ($/t)
(1)  Sweeping. 1,865 6.3 296 T4
(2) Collection 3,132 69.0 45 11
(3). Final disposal . 737 420.0 1.75  0.44

~ (exchange. rate = 4-Q/$.as of 1990)

_ It~i§'apparentlthat\the cost of the'éweeping service
was high since it represeﬁted more than half of the costs of
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sweeping and collection services combined., On the other
hand, the unit cost of the final disposal was definitely

low.

However, the: growth rates of budgets for final _
disposal, as well as maintenance and repairs, have increased
substantially from 1988 to 1990. As such their situation
seems to have improved only slightly (refer to the list
below). | |

| 88-90
(1) . Administration and others .36.5 -
{2) Sweeping and collection _ 41.2
(3) Final disposal 62.2
(4) Maintenance and repairs _ 62.8
(5) Total | 42,7

(unit: %)

Next, the cost structure by type of expense is as

follows:
: S : 88 89 90
(1} Personnel costs e S Tr.e 0 7T, 2 75.3
(2) Material costs 195 - 21.9.. 22.7
(3) Machine and equipment
costs o 0.9 -~ 0.9 2.0
(4) Total - 100.0  .100.0 . 1060.0

{unit: %)

The share of machinery and équipment was quité low.
Since the DLPM's sweeping scrvice has a policy of hiring
poor people te fight against unemployment, this service must

continue.

Fuel and lubricant. costs represented a lérge-portion'of
the material costs, énd'thé dou5le increase of machine and
equipment costs.in 1990;was_the result of budget_expansibn
for maintenance and repairé.', : '
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2.9.2 Budget

“The transition of the budget for DLPM is shown in Table
I11-2.9-1. _

Table II-2.9-1 Transition of SWM's Budget

1988 1989 1990 | 1991 |91/88
SWM
DLPM 4,003 | 4,186 | 5,250 | 5,114 | -~
|Landfill 398 787 474 148 | --
bther éector - - - 1,412 | --
Total (a) 4,401 4,973 5,724 6,674 | --
Municipality_(bj |47, 484 45,196 |55,283 |68,563 | --
Sharéi(a/b, %) 9.3 11.0 10.4 9.7 | --
Growth of 'a (%) _ ~ 13.0 15.1 16.6 | 14.9
Groﬁth 6f_b (%) - | a8 | 223 24.0 | 13.0

Footnote:
(1) The unit for SWM and the municipality is Q1000.

Real for 1988 and 1989, budget for 1990 and 1991

- (2)

(3) " ‘Municipality 'shows "Curreént revenues". However,
"Urban transport subsidy" is omitted in 1991.

Tn the case of 1991, a DLPM's section that was
responsible for ‘the maintenance .of ivehicles including the
Tuel supply, has been transferred to the division in charge

of the maintenance of machines and vehicles. Therefore,
DLPM's budget_has decreased as follows:
- . R 1980 1991
DLPM's budget 5,734 5,262

(Unit:



Howéver, the personnel and materials budget transferred
from DLPM is Ql,412,780, SO that the total budget concerned
with DLPM‘S activities is Q6,674,340. The growth rate for
1991/1990, is calculated to be 16.6%, and its portion in the
total municipal budget is 9.7%. '

The budget will have to be 1ncreaeed agaln 1n the: future

to improve sanitary conditions in the study area:
2.10 Environmental'Conditions

The populatlon of the Metropolltan Area of Guatemala
‘City is growing, and people are’ being ‘exposed to a wide:

variety of environmental hazards.

Water pollution is a major 1ssue related to . _
environmental improvement in Guatemala At present the
river water (e.g., Rio zalia) is 11tera11y sewage, with a’
BOD measured at approx1mate1y 500 mg/l. The sewage and
leachate released from improper waste management are the
reasons for this contamination. Sewage is belleved to be

the mejor reason.

Ex1sting condltlons make it necessary to con31der
sewage treatment measures for the future as well as waste
management, to prevent further river water.pollution,‘

The two major environmental problems caused by solid
waste are the prevaleénce of clandestine open-dumping sites
and an uncontrolled landfilling practice.

2.10.1 Uncontrolled Landfill Site

(1) E1l Trebol final dieposal site

The disposal site shows absolutely ho concern for the
env1ronmenta1 protcctlon o
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1) " 8Smoke and oddr

Adequate measures have not been taken against smoke
“generated by natural combustion at the dumping

site.

These have occasionally triggered traffic

congestion in neighboring areas.

‘Nor have any measures been taken against offensive

odors.
2) Noise

The noise level from waste transportation vehicles
during peak hours stands at about 70 dB: (L50,A).

3) iLeachate

Leachate with 12,000 mg/l BOD in rainy season .is
continuously discharged into .a branch of the Rioc La

Barranca.

_ From a gedlogical point of view, the surroundings of
the diéposal site are located within a range of faulﬁs tﬁat
bedame_active in 1976. As a result of this situation it is
likely that leachate will contaminate the ground water.

' The existence of double-layered ground water zones
around the El1 TrebOl_dispbsal'site was_reportéd by a
previous ground.watéf study. At the point where the study
teémfboréd pfeviOﬁsiy, an upper, shéilow-ground water zone
_was discovered. The permeabiiity_cdeffitient of this ash
‘bed was K =.2.928 x 10-%cm/ sec., and therefore, the

effects on shallow ground water are unavoidable.



According to the recent survey of the surrounding
wells, it seems that water levels have decreased and the
water has become polluted as of four or five years ago,

“Table II-2.10-1 Environmental Evaluation of
1l Trebol Final Disposal Site

E1l Trebol S Evaluation

Possibility of Hrinking water pollution
impact of surface water pollution '
Tmpact of flooding
Impact of groundwater pollution
Distance from public facilities

. Distance from densely populated areas
Dust hazard
Smoke hazard

. Noise hazard

Odour hazard

O @9 oo @ a0 oo

Landslides
Adjustability of a land use plan and
neighbouring land use C

A: No damage
B: Slight damage
C: Damage

2.10.2 BScavengers

The sanitary enVirbnment Qf.scavengers is extremely
poor.. Disposal sites epitomize uncleanliness. Stench is
all-pervading, énd rodents, flies, mosquitoes, and so on
abound; furthermore, zopilotes and wild'dogs_are'all over
the site. The existence of human scavéngefs,-however, is
one of the main causes bloéking.the:improvement of -
landfilling practice, and the creation of a sanitary

environment.



The average working hours are 7.9 hours per day. Many
human scavengers ecat and defecate at the disposal site

resulting in a high risk of infection from waste and

animals.

Since the work environment is extremely poor, there are
numerous worker accidents. (For example, getting hit by
trucks and bulldozers, falling from slopes, getting caught
in landslidgs.) Furthermore, owing to the direct handling
of solid waste, there are dangers inherent in scavenging and
the adverse effects'bn health. Since solid waste is not
separated, injuries from broken glass, etc. abound.

Scavengers often burn solid waste to prepafe meals,
stay wérm or dispoSe of waste. Since this leads to possible
fires, it is necessary to stop it and establish specific
working hours, so that operations can be supervised to

improve the safety and general sanitation conditions.

Most scavengers live near or on the disposél site.
Approximately_25%A(22—0ut of 91 surveyed) come to the site
by bus. They return home by bus, ééfrying traces of waste
with them carelessly, leading to an extremely unsanitary

state of affairs.
2.10.3 Clandestine Open Dumping

. Clandestine open dumping sites are distributed

throughout the entire study area.

The total number of open dumping sites in official
records exceeds 500. Due to the lack of any sanitary
control they are dangerous because of the exposure of

residents to openly dumped waste.

The clandestine open dumplng site seems to be one of

the places that causes the transmission of disease such as
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digestive system infections etc., by flies, mosquitoes, and

other worms gathering there.
'2.10.4 Storage and Discharge

For indoor storage, it is necessary that the containers
be tightly”sealed to prevent the appearance'of worms -and
rodents, and to prevent dOgs frOm'pillaging the waste"'ln
the case of outdoor storage, the frequency of collection :
must be 1ncreased to prevent - the appearance of insects,-‘
plllaglng by cats and dogs, the scatterlng of waste by
scavengers the- OUtbreak'of stench, etc. ' ‘Concrete bins’ and
open stations present storage problems from the p01nt of
view of sanltary_management '~ Because of scavengers,
_scattered solid waste, stench, pollutlon Vectors,:etcr,
these means of storage are not de51rable

2.10.5 Collection aﬁd*Transport:

At present, solid waste is collected without being
separated, and prlvate collectors handle thlS waste - w1th
their bare hands. Injuries from broken glass abound
resulting in unsafe collection operatlons Collectors who‘3
go from-door to door dump solid Waste 1nto cloth bags and
carry them on thelr backs to the collection vehlcle As a :
result, these collectors are handllng ‘waste throughout thelr'
entire workday. Since collcctlon:vehlcles:(dump truckst"
sideloading trucks) are.not'sealed; leakage flows out onto
the road. g ' ' G mne



3. Evaluation of Present SWM
3.1 Positive Asﬁects of Actual SWM

within .the institutional and organizational .
1imitat16nsj'GQUipment shortages and finaneial
insufficiehcy;-the Municipaiity of Guatemala. is making.
p0551ble efforts for cleansing of public roads, waste.

- ecollection, 1andf111 superv;81on, ete.  The numerous points
which can be evaluated therein are as

~“follows:

(1) The road sweeping service is belng carrled out dJrectly
' ‘and. actively by the Municipality which is making
effortsrto keep the shopping streets clean.

(2). ‘The Municipality is collecting accumulated waste, such
_as:drgaHIC-waste from markets, and waste scattered

- around markets.

(3)-'ThefMunicipality”is'cbllecting waste from public .
facilities, schools, hospitals,etc.

-(4): Conditions at élandestine'open dumbing sites are being
1nvest1gated and wastc is being transported to "El
‘Trebol™. '

'(5) The BélltCollectioh-is'operatihgrpartiélly in marginal

areas not Seréd by private collectors.
(6) 'Experiments in intermedlate treatment and recovery of
resources aiming-at self- dlsposal 11ke the compost
-ﬂfaclllty at~Alameda Norte are under way.
3.2 Prdblems

In.the actual SWM of the City of Guatemala,_there are

" following major problems:



(1)

(2)

(3)

(4)

(5)

Partial coverage of collection service, especially in

marginal areas

So0lid waste collection service byiprivate sqctor is
only available in certain areas and is limited
primarily to residents:of the middle-income bracket and

above,

Particularly in marginal areas, municipal bell

collection is only partially-carried'out.
No collection or disposal service for isolated areas
In isolated areas-uhder poor'traffic'cbnditions} there

is absolutely no solid_waste'collection service by

private businesses or municipal authorities.

More than 500 ¢landestine open dumping sites

For the reasons cited above, uncollected solid waste is
illegally abandoned in more ‘than 500 places, such as

roadsides, open spaces, and valleys.
Unsanitary Trebol landfill site. .

At the Trebol landfill site, unsanitary conditions have
arisen inside and outside the reclaimed areas due to
odor, insects, smoke, etc., caused by solid waste,

Dual collection system problem (Private/Municipality)

So0lid waste collection: is undertakgnﬁby.both' :
Municipality and the private'seétOr, but the planning
and the zoning are not determined thrbugh mutual

consultation.



(6) Institutional and organizational problems in DLPM

DLPM has various inadequate institutional and
organizational aspects and other programs are
insufficient or simply do not exist.

(7). Insufficient DLPM budget

-DLPM's budget is insufficient for providing the minimum

service.
{8) Maintenance equipment problems in DLPM

Maintenance of DLPM's equipment (such as its collection

vehicles)} and technology applied are also inadequate.
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4.

4.1

Goals and Targets
Geals

To contribute to the development of the systematic

management of the solid waste in the Metropolitan Area of

Guatemala City with an objeét of improVing'and“safeguarding

the public health as well as protecting the environmental

quality by the year 2000.

4.2 Targeté

In order to reach the above goals, the following

targets héve been establiéhed:

(1)

(2)

(3)

(4)

(5)

To raise the current coverage of domestic waste
collection service, both municipal and private, from
53% to 86% by the year 2000.

To improve the sanitary and environmental conditions
within and around final disposal site of Trebol
converting ‘it into a Controlled landfill. To reduce
the number of clandestine open dumping sites from 500
at least to the half by the year 2000. '

To enlarge the capaéity of'final disposal by
implementing the construction of a new sanitary
Guacamayas landfill site. '

To award concessions to the private collectors for 100%

of the zones in easy collection areaé by the year 2000.

To establish'a program of preventive mainteﬁancé'and
repair of collection vehicles and other equipments,
maintaining a 90% of operation rate to imbrdve'the
productivity of the collection, sweeping and final
disposal. ' .



4.8 Basic Policy to Obtain Objectives and Goals

To obtain the preoposed objective by the year 2000, it
is necessary to attain all the goals in accordance with the
program. Since it 1s not possible to obtain these goals
over the short term, a progressive annual implementation of
urgént and basic measures is necessary. Consequently, the
implementation of the Master Plan has been scheduled in
three stages, to attain the proposed goals by the year 2000:
4.3.1, in the short term; 4.3.2, in the medium term; and
4.3.3, in the long term. '

4.3.1 Short-Term Stage
The following points should be implemented by 1992:

(1)_ The Master Plan must be approved: and support for its
implementation must come from the higher authorities of
the Municipality of Guatemala City.

(2) The level of the present Public Cleansing Department
~must be defined and elevated, giving it the authority
to'implement-the Master Plan and carry.out the
necessary restruéturing, changes and the transfer of

personnel required by the new organization.

(3) - The imhediate preparation of the annual operating and
invesfﬁént budget drafTt for public cleansing service
for 1992 must be carried out, adjusting to the
recommendations, proposals and projects contained in
the Master Plan and obtaining the approval of the

Municipality.

(4) Information must be collected, the database must be
organized, and an effective plan for the implementation

of operations must be éstablished.



(5) Activities to improve the "El Trebol" lahdfill must be

commenced.

(6) The first concession of zone to pfivate ¢ollectors must
be awarded in 1962,

(7) Operations and programs designed to reduce'thefnumber
of open clandestine dumps must be implemented and

strengthened.

(8) Permanent community educatiocn and participation
programs to improve inhabitants' understanding of solid
waste problems must be implemented, imncluding video

presentations.

(9) Replacement and purchase of new municipal collection
_vehicles must begin and a vehicle-preventive

maintenance system must be established.

4.3.2 Medium-Term Stage

_The medium-term plan includes the period up to 19985,
and comprehend the implementation of the following points:

(1) Complete operational measures to improve and execute
the controlled landfill of "El Trébol" and to complete
the -initial stégé of construction and operation of the
ganitary landfill at the new site.

(2) Implement collection by concession for half of the

zones of the'Municipality.-

(3) Continue the permanent community educatioﬁ and
participation program in solid waste~management-'
especially for school children and the residents of

marginal areas.



(4) Complete the replacement and purchase of new municipal
collection vehicles.

(5) Revise -and nodify or adjust the institutional aspects,
financial aspects and other proposals of the Master Plan
in accordance with the: results obtained up to the date
in the impiementation of the plan.:

4.3.3 Long-Term Stage

The long-term plan includes the whole period up to- the
vear 2000, and ité-main.objective is to consolidate the

policies implemented up to that time.

(1) Facilitate collection services in. all municipal areas,
except in isolated areas, either through private or

municipal collectors.

(2) Continue the "on-site" disposal system in isolated -

areas.
{3) Establish a system through which plans to increase the
number of necessary collection vehicles to handle the

increase in the quantity of waste can be realized.

(4) Select and plan future sites for sanitary landfills after

the yvear 2000 and carry out any necessary preparations.
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5, Plamming Conditions
5.1 Population

,The.debartmehts_of,the municipality,_like city.
planniﬁg, transportation, water and sewage, and economic
planning are present]y‘uSingwdifférent*future*population '
estimates for the Metropolitan area of Guatemala City. In_
'1972 the rate of annual populatlon increase.was estlmdted
at 4 2/ by EDOM and. PLA“ABAG and at 5.0% by EMPAGUA. . In
recent INE and SEGEPLAN estimates,. héwé#ef,'the'ratio”Of
populatlon increase in Guatemala from 1990 to 2000 is 2. 9/

which seems to be the most_rellable

~ . Table II-5. 1-1 shows the future: populatlon of the 6

' mun101pa11t1es in the study area; according to . INE
estimates. The national populatlon:is‘estlmatedgatg
approximétely'iz'zzo 000G persohs at year 2000 with the
'populatlon of Guatemala Department at approx1mately

2, 620 000 Consequently, the total populatlon of the- study
area in the year 2000 can be estlmated at approx1mate1y
2,050,000, : L



| Table 11~ 5 1-1 Future Population Projection by

Munic1palities in the Study Area

1990 ' 2000

2 .Ufhﬁn'ﬂ' Roval . - :Total ; Urbqq . : Reral Total

:All'G1i§t=eéla' 32,50.0;'9.10 75'5.697,538 .9,197,345 . -4,7.40;887.' 7,480,839 12.,-2.21,706

'Gua;emalaﬂnepartinent-- 1675589 787,364 ='l.,£-]62',9.53 2,268,596 950,139 2,618,735

Guateﬁé;a ..c'ity 1,075'.7_25 | 0 .1,0.?6,.‘?2:.5 '-1,34.0,539- 0 ‘1.,340,539:
Mixco 38,854 WS M5 519,600 12,846 532,336

 filla Hueva 116,806 24282 1&0,338 ".196.,019 .33,347 229,336

villa ca'nal__es-s 4,544 _49..'461 © 54,005 . 5,482 63.925 - 69,407

"Sénté C'a:tér'iné Pimila 7,0:52 -- .19.,243' 26,295 10,.343' 25,955 36,298

C]unautla ..,.'5.1','770- 7,960 59,131 . 71,897 6,602 78,599
P LSS TS LI 200 S LA

_:qe.ﬁ_ropb'l_it_an':ai-eg:_ 1:;92900 ..119_.;1&9 -;,71.:1,0'00 2.,1'54,:0'00 154,000 2,-30'8,000
Study}\r_ea__ - .-i,496;009:._: 35,060.. .1,5.32,060 71,999,000 8,000 2,047,000
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5.2 Economic Growth

Economic forecasts of the Republic of Guatemala

until the yvear 2000 is estimated as folldwsﬁ

{1) The manufacturing structure of the Republic of
.Guatemala which centers-around-agricultural and

commercial enterprises will not easily change.

(2)_ The trade structures_of agricultural product
exportation, and the impdrt of'édnsumer'goods, raw _
industrial materials, and capital goods will be also
.expected to change very little.

(3) Since agricultural préodiucts dare largely affected by
international market conditions, export income from

agricultural products will be unstabile.

(4) Looking at past economic gf0wth, the maximum real
growth in the GDP is 5% annually at a constant price.

(5) 1In the estimation of local economic experts, the stable
4% growth seen in 1988 and 1989 will be expected to

continue for 2 or 3 years.

(8) Thus, real annual growth of the GDP to the year 2000 is
projected at 4% from 1990 to 1995 and 3% from 1996 to
2000, an average annual growth rate of 3.5%.

Needless to say, the present democratic férm of
government will also continue. _Howéver, since the
population will be expected to increase annually at a rate
of 3%, the per capita GDP will not ﬁoticeably ETOW. Such.
present social problems as the ‘extremities of'weélth and °
poverty, a high illiteracy rate, and fesidential'slﬁms will
be expected to continue until yéar 2000. '



5.3 Land Use

Since its establishment in 1776 as the capital,
'GuatemalafCiﬁy haé éOntinued to develop as the center of
politics and economics in the Republic of Guatemala. In
particﬁlar, after World War 1T, urban areas rapidly
expanded;-surpassing'Guateméla City areas to form the
Metropelitan area of Guatemala City. City planning to date,
however, has not been constructively implemented according
to the adﬁancé_of_urbanization.and residential development
to accommodate the inflow of pebple into the Metropolitan
area. Major conditions limiting urban development are

topography and the transportation system,

General plans for the city have been determined, but
'pléns for land use regulations have not been provided.
Construction regulations have been implemented only in
Guatemala City. Though maintenance planning of the urban
infraStructure such as transportatidn, water supply, and
electricity have either been implemented or are in the
process ofjimplementation,_prdgréss'has been slow due to

financial restricfions or. limitations.

 Regarding the direction:of city planning in the future
up to 2000, it is thought that along with the reorgénization
in peripheral arcas of urbanization hitherto concentrated in
the central urban areas, new residential construction will
advance mainly towards Mixco City fo the west, the cities of
Villa Nueva, Santa Catarina Pinula, and Villa Canales in the
south, and to northeast portions of Guatemala City (Zones 17
and 18). '

_ Future road plans are also under way for the
-construction-df the yet incomplete portion of the El Anillo

Perifefico BeltWay.



5.4 Solid Waste Generation Amount

According to .the solid waste sampling surveys cbhducted
twice, in 1980 and 1991,zfundamental solid waste geheration-
is as Tollows. These results are adapted-as fundamental

numerical wvalues. -

Table I1-5.4-~1 Fundamental Solid Waste:Geherationz(lsgo).;

Class = o 'kg/capL.day3‘ EEE 1/¢ap,>day.
High - 0.767 b . s.e2
Middle S . 0.564 | T 2.24
‘Low . - - oo S 0,549 ¢ - L 2,18
Slum . o . 0.296 S -1.19

5.4.1 Annual Increase of Population

Annual increase of population of §tudy“aréaﬁwas':
calculated using the statistics of Guatemala City. .

: Within a 10~yéaf period (1990-2000), the population 15_
divided equally. - : AR : ' - .

The result of calculations is shown in Table II-5.4-2.
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5.4.2 Solid Waste Generation

Annual increase in solid waste generation.is based on

sampling surveys.

Recent increases are estimated first by annual economic
growth, estimated from 1990 to 1995 as 4%, 1996 to 2000 as
3%,_ana secondly by annual waste géneration growth that was
estimated as annual economic growth to the 0.65th power.

The results are shown in the fbllbwing Table IT-5.4-3.

Table I1-5.4-3 Waste Growth Rate

Economic growth rate Waste growth rate
1.04, 1.03 multiply 0.65th power

. 0000

1990 1 1.0000
1991 1.0400 1.0258

1992 1.0816 1.0513
1993 1.1249 . 1.0764
1994 1.1699 1.1013
1995 1.2167 1.1319
1996 1.2532 1.1561
1997 1.2907 1.1800
1998 1.3295 1.2087
1999 1.3694 1.2271
2000 1.4104 1

L2502

Economic Growth Rate: 1990 - 1995: multiply 1.04
1996 - 2000: multiply 1.03

Annual solid wéste generatiOn'in.wéight and in volume
is shown in Table II-5.4-4 and Table II-5.4-5.

Above results gained from daily generation of study

area are shown in 2.1,
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§. Selecction of a New Landfill Site
6.1 Necessity of a New Landfill

Inoa consideration'of‘the_solid waste management in
the metropoiitan arca of Guatemala City up to the.target
year of 2000, ‘the existence of only one official landfill’
site at EL Trebol is the biggest problem resulting in the
various infavorable situations today. Some examples of the
problems are the traffic Jam at Trebol area, which is
supposed partlally due to the number of co]lect1on vehlcles,
and an increasing illegal open dumping 91tes, which is
caused by a long dlstance between Trebol site and waste
generatlng p01nts, MlXCO CltV for examnle In this respect,

a new landfill sife is required.
6.2 Procedure of Site Selection

To investigate and sélect a new site a committee was

established with following members.

(1) Establishment of a committee with the following
members. The Committee was set up on 9 July, 1990,

The members are:

Lic. Sergio Leal [ Member of counter part)
Eng. Jullo Chavez R | " )
L.icda. Anabella Ccballos ( " )
Eng. Marco Tulio Galvez { "t )
Arch. Wolfgang Gomez .( R | )
Mr. Alejandro Diaz o _ A " )
Eng. Edgar de Leon {(Economic Plaﬁning Sub—Director)_

Eng. Julio Gonzalez (Municipal Construction Director)
Eng. Rodolfo Gonzalez Morasso
(Dlrector of Planlflcatlon EWPAGUA)

-2 =70



(2)

(3)

(4)

(5)

(6)

Guideline for site selection

JST prepared the guideline for selecting a new landfill
site. |

JST and counterpart finalized the guideline based on
the guideline made by JST.

Potential sites
Counterpart selected three potential sites as follows:

According to the policy of the Municipality that
basically wants to open landfill sites in the northern
basin of Guatemala Valley, (because there is the
possibility of contaminating the .Lake Amatitlan ih case
of the southern basin) the investigations were effected
as'the Tirst step according to the selection criteria
such as the gully capacity for landfill, the access for

.1andfilling,-the residents of the area, the environment

surrouhding the gully etec. As a result, three
potential sites were selected by the counterpart.

- Las Guacamayas Guliy by Colony Florida, zone 19, near
Mikco City

= Las”Vacas:Gully

' Colony Saravia. Zone 5

- El1 Campanero Gully

San Cristobal City

JST evaluated the three sites comprehensively as
written in item 6.3 and Table I1-6.3-1.

- JST and counterpart completed the investigation bn

“three sites, and reinforced the evaluation results made

by JST.

Through the procedure as stated above Las Guacamayas
was selected finally as the new landfill site.
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(7)

(1)

(2)

(3)

(4)

Both JST and counterpart agreed to the finanlly
selected new site, Las Guacayamas.

.Eva1Uatidn

As a result of'a-genéral comparisdn_of'the various
aspects, it was concluded that "Las Guacamayas" is the
most appropriate site'fof'the néW'sanitary landfill.

. Comparative advantages of the "Las Guacamayas" site

include:

The gully, Guacamayas, is located within the areas

haviﬁg:defiéieBCies-inTéolid waste'managémeﬁt;' One of

‘the causes of such deficiencies i’s.'the'l_ong_'dis'tances _

between the areas and the landfill site "El Trebol",
and a,consequence-is.thencreation'éf-afgreat number of
open dumping places because the collection services

‘cannot cover the areas where Las -Guacamayas is located.

According to the data provided by EMPAGUA, the gully
"Las Guacam&&as" is suffering an eroéion due to ﬁhe
filow of'groﬁnd and surfacé-water..“This fact'wiil
endanger the parts of. the residential area near -the
gully. Early landfill would protect the areas.:Trom the

erosion progress.

After completion of sanitary landfill -at the Guacamayas
gully, the area will be expected to be used for ‘various

purposes.

The gully "Las Guacamayas" can be a solution to the
final disposal of solid wastes. for more than 10 yearS;



Table IT-6.3-1 Evaluation of Proposed Sites

~ sight™ measures |

- Iten Las Guacamayas las-Vacas “E Campanéro 0Obs.
1) LAND ACQUISITION |Possible : . Possible . Need to be checked
. POSSIBILITY - ' {Politically)
| A) Land Use None. - ~ Yes_(part=is a Hone |
Restriction ' residential zone)
B) Land Ownership Mixco city and City of Gnatenala Hixco
. {BANVI share each half
- {of -gully dividing -
gully longitudinally
|€) Reed for "out of None Yone Yone

1 Need for noise,
bad odor and dust
[isolation .

Less consideration
has to be taken.

Yuech consideration
shonld be needed.

Huch consideration
should be needed.

E) Compatibility _
with Developaent
Plans '

‘compat ible

Conpatible with the
urban plan. but not with

[the underground diink-

ing water project

Caution should be
taken with-the high
ircome housing
project.

F) Site Location .
{Distance from
rain waste gene-
ration areas, kn)

|Approx. 5 km. if
|Mizco is considered

as the target area.

|Approx. 4 km, from

center of city.

Approx. 10 ka.

The distance
is straight,

|the Trebol

landfill
usage is the
major

premise.

g G):Site Afga .

100 ha. Xinimun

1o, ha._MaXimﬁm

50 ha. Approx.

H) Expected Life

Hore than 30 yéars_

3 years Maximum

15 years Approx.

) Céveringlﬁa£6rial

Yes (alnost obtain-

Yes (to be bought)

Yes {to he bought)

* Availabillty - T[able Trow own site)
1) Access No probles _ No problem “|¥o problen
K) Public Sefvice |Tes Yes - [Yes

“Avallability”

~|L} Present Site. .
Conditions (Land
nsage, type of

- superficial soil,
ground water
depth)

Ko 1and usagé

Yolcanic ash
sedimentation layer
Approx. 150 mt. -

Some  houses in' the -
slope area.
Volcanic ash sedimen-

ttation layer. Sewage

water flows at the

bottoa of gully. = -

~ |No land usage.

Yolcanic ash
sedimentation layer.




Item

Las Gnacamayas

lLas Yacas

© E1 Campanero

0Obs.

M) Technical
Considerations

Construction of -

. laccess road, ground

water protection and
leachate water
recycling systea
should be dome befove
starting sanitary
Tandfill,

The access road to
bottom mast first be.
constructed to start
the-landfill.

Touses on the slope
should ‘be considered
when initiating 'such
operation. Water.

~ |treatment is required.

An-access road
siionld be construe--
ted from the begin-
ning of ‘the sanitary
landfill. The -
leachiate tréatment
is-indispensable .
due to the location
of Lake Amatitlan. .

) Possibility-of
Contaminating
Ground Water

No problem, long
distance from present
and projected wells

Care should be taken
due to-its location
aside of EMPAGUA's
projected region for

“|drilling new water
|wells.

Leacﬁaté'treat@ent
is necessary. due to

{its Tocation - in
the upstream of
|Lake Amatitlan.

0) Impact on Surface
Water
Contamination

Noie

|Should be considered
- {becanse the Hontagua
'[River s a potential
Twater source in the
“{long ters. '

Pollut fon Wil e

|resulted in

contamination of
Lake Amatitlan.

P) Inpact on * = |Almost Nome Passible IPossivle
| Ground Water T
Contamination
Q) Distance to AppYOX. 4-5 ki, Approx. 4 kn. Approx. 10 kn.

Densely Populated
Areas

R) Sarrounding Land
Usage .

Yo any special use

IHilitary base, 4 ka.

Straight direction

Future Apariment
Project

$) Terrestrial None {None Hone
Vegetation and '
¥ildlife
T) Natural Landscape|Not so nice Nice |¥i1l be nice in the
' ' future
U) Historical Sites |Nome Hone [None

or Structures




6.4 Environmental‘Proteétion.

' Considering the present environmental conditions of
"Las Guacamayas"; for example. ‘geology, topography, the
surrounding re51dentid1 areas, the pressing situation by.
eroslons ote., the following countermeasures deemed
necessary for the environmental -conservation.

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

The cbjectives are:
(1) . Control of waste bhrning,“smoke,.and bad odor.
(2) Prgvention of ‘ground water contamination by leachate.
(3)t Elimination of scavengers
{4) Prevention of erosion
A series. of measuros should be considered in

constructlng a sanltary landfill to prevent the env1ronment
around "las Cuacamayas" area from being adversely affected.
These measures will be for the pufpose of’protecting the
health of the people -and natural resources in the-vicinity
of "Las Guacamayas”.
(1) The use:of natural soil to cover daily the dumped waste

5;ahd;to,pnevent-fires'and unpleasant odors which may '

;origihate from the dumped solid waste.

(2)..The cohéfnﬁcfién of a rainwater drainage system to

minimize the volume of leachate:
{3} - The conetruction of a 1eachate ~recycling system,

between a storage lagoon and the certain areas of the
sanitary landfill site. With this, mainly organic
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content (BOD) of the leachate would be reduced and its
gquantity would be decreased by evaporation.

(4) The construction of a gutter at. the bottom of the:
gully, with a lining of syntheti¢ rubber sheets and.
clay to conduct the leachate to a storage lagoon, and.

- thus prevent.contaminatidnfof the ground'water.

{5Y The construction of a plpe 11ne along the gutter:
which brings spring water at the bottom of the gully to

the downstream of the lagoon.

(6) The construction of the ventllatlon plpes of the gases
generated by ‘the decomp051tion of solid waste “in order
to prevcnt a migration to nelghborlng areas, and

: p0391b1e explosion.or fire.

(7) The construction of fences around thé*perimeter of the:
landfill site to prevent the entry of persons interested in
retrieving goods from the wastes. '

8.5 Public Opinion
{1) Respondent's characteristics.

1) Number-of'Reépondeﬁts .. 125 persons -

2) Men 28.8%, women 65.6%, others 5.6% -

3) For age distribution, refer to the attached data.

4) People living in the:LAS GUACAMAYAS valley.

5) More than 90% of the residents earn an' income: of
less than Q800/month. _ _ _

8) The respondents'’ standard of l1living is from fhe
middle of the lower class to the lower end of the
middle class. DR | '

7) For respondents’ length of re51dency, refer to the
supporting roport " ’ '



(2)

Present status

1) About 88% of the people polled said they dispose of
refuse at fixed places. - About 60% of them also
said that they throw refuse Into the valley.

2) About T77% of the people polled expressed concern
about refuse being disposed of in areas around
their homes. Of these, 74% expressed anxiety over

_this refuse becoming the cause of disease.

3) Only 30% of the respohdents think that the
environment around their homes is c¢lean; the other
70% think that it is not clean.

These responses indicate that residents have a great

interest in the. illegal disposal .of refuse.

4)  The majority of respondents. acknowledge the need
for handling the waste in a proper manner..
Furthermore, they expressed a willingness to

cooperate to resolve the:problem.

5) ‘The‘fesidents‘do-not,seemtto;be;receiving.the
benefits of municipal collection services. About
13% of:theirespondents rated existing services
satisfactory, while_as'many as 35% of these
-respondénts ekpressed dissatisfaétion with such

services.

) The city government provides the area with a bell

collection service, which is apparently not sufficient.

6). About;38%-of-the,respondents;wholreside.in the
<valley, LAS GUACAMAYAS; responded thaft it is bhad to
throw refuse away -in.the valley.



(3)

7)

The residents are becoming aware that solid waste
in illegal open dumping'Site is affecting them in
some ways- and specifically, they cited as the first
and the foremost problem offensive odors, Tollowed
by ‘smoke, water pollution, sopirote‘and-noise,'in
that order.

Regarding -the noise, it is 1likely that they are

cbnfusing this noise with traf{fic noise.

8)

Nevertheless.'more_than 90% of the residents living
in nearby areas want waste diSpdsal to be handied

somewhere else.

Comments

1)

2)

3)

In short, in the’survéyndarriéd out -on Feb. 1991,
many people mentioned sanitary and environmental
problems related W1th ‘illegal dumping of solid

waste at Guacamayas

However, the surveyed peéople said'they;wouid
cooperate with the Municipality to handle solid
waste, in a way ‘to improve the sanitary‘and
environmental conditions in this area if a really
sanitary landfill is constructed. '

From the abovementioned, most:of the residents want
the s0lid waste to be carried to far sites from
residential areas, but the final disposal to be

made in a sanitary way at the determinated site.

This means that the people w111 approve a sanltary
landfill construction at ‘a certailn site of the

¢city. -In other. hdnd people may not want’ the

landfill to be near their houses because of the
actual conditions at El Trebol.



For this reason, the residents living in the
surroundings of Guacamayas are aware of the need .
for a landfill in some other site”of_the city, but
it is pfobabie fof them to oppose the new landfill
construction at the Guacamayas. Therefore, 1t is
necessary to improve first the actual situation at
"El Trebol, in a way they can feel the benefits of .
the Guacamayas sanitary landfill project.



7. Institutional Development of DLPM
7.1 Institutional and Organizational*Development

Public c1eansing_serviceuis officially'the.
responSibility.of the Municipality. In the case of
Guatemala City, this responsibility is under the sphere .of
action.of the Public Cleansing: Department, a dependent of
the Public Service Bureau, Whidh is pértially in chafge of
the collection and cleaning of public roads, as well as the
final disposal of solid waste. .The particuiaf"
characteristics of Guatcmala City, which is unlike other
capital cities in Latin America; is that it has private
collectors who are in charge of a large part of the
collection of domestic solid waste, This private service
should be maintaihed'and'imprbved. since without its
decisive input the Municipality would not have the operating
or finanbial capacity to hfovide'proper services, at least

in the present decade.

Consequently, the organizatipnal and institutional
development of DLPM basically considers it necessary to.
maintain this duality of municipal and private collection

service.
7.1.1 Recommended Institutional Organization

Two aspects related to the Institutional Organization

were consecutively studied:

(1) 1Institutional solid waSte managemeént in the
Metropolitan Area of Guatemala City.

(2) After the definition of the above, alternatives-
regarding the institutional organization of DILPM
were studied. '



(1)

Solid waste management in the Metropolitan Area

Tho results of this study are summariZed in the Table
I1-7.1-1.

1)

- ALTERNATIVES :

All the public cleansing service operations

.{sweeping, collection, transportation .and final

disposal)'are completely carried out by the direct

" administration of the Municipality of Guatemala

City.

2) . Dual municipal and private:service, similar 'to the
-présent'servicé, but with:higher-efficiency.
Independént-administratiVe,foperational and
financial. systems between the two services, but
coupled with municipal planning, supervision and
control.

3) A mixed municipal corporation, which becomes a new
autonomous municipal corporation, with municipal
and private participation, which could include
present private collectors.

CRITERIA:

The criteria used to evaluate and select the most

appropriate alternative was the following:

™ oA O A 0T e

Planning function
Expansion of coverage
Continuity of service

~Administration

Financing
Establishment and collection of tariffs
Political influence



h. Public opinion
i. Social costs

EVALUATION

The results of the study indiéate'thatffétetheiprésent,
-and over the.foreseeable'socioecbhomic'Situaticn'for
~ the deéade within'thisﬁcountry, the*second:alternative,
'duél:ﬁuﬁicipal and . private service, is 'the most

recommendable.
(2) Tnstitutional Organiza-ti'on of DLPM

:3After:definiﬁg~thévdual-municipaliand §riVatéjserVicé
as ithe most recommendable alternative for solid waste
managementfin’théfmetrbﬁSIitanfarea;tﬁhe&jﬁStitﬁtidnal
organization and thé'levelidf3mpnicipalldrganizatibn“
-Werewevaluated,t:Ahfanalféiéhdf.the dlternatives are
summarized in the Table II-7.1-2. |



‘Table II-7.

Alternatives for the Institutional Administration

Characteriatics

1-1
of the Sclid Waste Management
Alternative 1 " Alternstlve 2 ‘Alternative 3
AlL the obhfatléﬁs of the|Mixed Huaiclpal and private Nixed enterprise, foraing a

public clésnsing service
{sweeplng, collection,

[transportation, final -

disposal} ave. cxecuted by
the direct adefnlstration
of Munleipallty.

service, slallar to- the cur-
“Irent service but with more

officlent charactcristlcs
than the ‘carrent one. :

Adninistrative, operatlonal,
- |¢onmercial and:financial:’

1ndependence between: the two
services, but with municipal

supervlsfon and control.

new municipsl enterprise;
with sunicipal and private
partlcipation, which could

|include the participation

of the current private
collactors.

a . plonning
‘system

Munleipal

Hunlelpal, but wlth' the
private group’ s autonomy
to plan its cperating,
commerelal, administlatlve
and financlel parts.

Autonomy &3 8 para-
municipal company.

b .service
_coverage

Due to, admlnistrative
rigldity it is dlffleult’
to extend coverage
quickly.

Fluldity in the privats

sector In response to the
expansion of the coverage.

Theoretically there would
be a' quick response to
expand the coverage, but
there ks no sxperience.

|, consinuity of
the service

ﬁéry exposed; to labor
disputes (big
disadvantage)

‘|in the past private collec-

tion has never been haltcd
{blg. advantage) :

Very exposed to labor
disputes

d .Adninisteation

With a tendency toward’
buresucracy

" |manielpality,

Possiblllty of bhreqﬁcratizd—

tion on the part of the
Kone in the.
private sector. '

Some possibility of bureau—
cratizatlon

e -Financiné

Ordinery tax 1nc6§a'aﬁd

| the ordirary trans-

ferences (8% of national
budget) recelved by

the Municipality ere
limited..  There would be
a need to charge new
fees and taxes.

Manlelpal service: requires

an Increase In. the munlclpal

budget
Private servlce is flnanced

by the dlréct charge of fees

to the customsrs, & commer-

ciel system which has worked
wlthout.problens until now.

“{In theory Lt'would be tho

same as Empagua financing;
although the company should
approve and establish the
tariffd shich are not
charged sctually.

f-;Esfabiiqhhent
“and charging

bifflcult decision

‘[have probless.:

Prlvata collectors do fiot
It is cur-

Diffflewlt decision

.:'of'taf;ffg ; |rently 15 wquing_very well:

£. Political Very_déﬁéerbhs partially dangerots only for |Dangerous
influence (disadvantage). - 7! the municlpallty - :

h. Fﬁblic Unfavorable'toward-tﬁg*j; Good toward the private -~ | Onknown
opinlon nunicipal services Jeollectors :

i. Social costs |Groat to Great

Cqmbrehéﬁéive ¢ A 4

Evaluation ‘

At Oood . B: Hoderate . C: Low:




ALTERNATIVES:

1) Department, at a similar level to that presently
occupied by DLPM in the Municipality of Guatemala
City.

'2) Public Cleansing Bureau, elevating 1ts level
within the municipal organization.

3) Public Cleansing Corporation, with similar
characteristics to the present EMPAGUA.

CRITERIA: -

a. Finahcihg

b, Autonomy

c. Administration _

d. Relationship to private coliectors - _

e. Status within the Muhicipélity, with other

official and private institutions, and with the

public
EVALUATION:

The second'alternative,'to'elevate the status to a
bureau, 1is the ohé.that ﬁili best fespdnd to the
situation with regards to financing,'and-the
relationship with private collectors. ‘

(3) Intermunicipal Organization in Solid Waste Managemént

1} In accordance with legal_regulatioﬁS in effect -in
the country, the Municipalities of Guatemala City,
Mixco, Villa Nueva, Chinautla, Santa Catarina
Pinula and Villa Canales are fesponsible for public
cleansing service in their cbfrespdmding '

jurisdictions. Their operations may be transferred



’Fab]xé'll—fr.l—z Organlzation and Level of DLPN .

Héadiﬁg

Aiternative 1
Department :level

Alternative 2
Public cleansing

Alternative 3

Municipal public

autonomy, admin-
istration and
relationship with
private collec-

- tors . o
-Moderate possibi-
1lity of. financing

financing and
relationship with
private collec-
tors

-Moderate autonomy
and administra-
tion

as in the present [bureau cleansing
Qrganization corporation
|a) Financial B A ¢
b) Autonomy B B A
¢) Administra-| c - B A
" tion
. d) Relation-
ship with :
private ¢ - A C
collectors
le) Prestige ' B A B
Evaluation B - A B -~ B
—Restriction in . ~|-Very good image, |-Very good

possibilities of
autonony and
administration
~-Moderate image
-0Obstacles in
financing in
this decade and
unfavorable
relationship
with private
collectors

A: Good B: Moderate C: Low |




and/or contracted out, but the responsibility for

the rendering of the eervices is not delegable.

Table II 7 1-3

Intermunicipal Organlzatlon in Solld Waste Management
'1n Metropolltan Area of Guatemala Clty

vFunction

Responsible

Responsibility for
public cleansing

Each of the municipalities of

- Guatemala, Mixco, Villa Nueva,
' Chinautla, Santa Catarina Pinula“

and Villa Canales in the area
of its jurisdiction.

Collection and
sweeping

‘Each municipality in the area of
its jurisdiction. :

Granting of
concessions to
private collectors

Fach municipality in the area

of its jurisdiction.

Final disposal at

"E1 Trebol” and

"Las Guacamayas" =
-~ landfills :

Planning:and

Tinancing

Operation and
administration

Wlll be regulated suﬁerv1sed and

ecoordlnated by the- "Metropolltan
Solld Waste Committee"

DLP of the Mun1c1pa11ty of
Guatemala Clty_ :

2) Consequently,

the SWeeplng and collection serv1ces

are rendered by cach mun1c1pa11ty w1th1n 1ts

Jurisdiction.

3) TIlaving selected the dual system for collection

service (municipal/private)

the granting of

concessions will be carried out by the

corresponding mun1c1pa11ty in its Jurlsdlctlon

However,

the necessary conditions for the awardlng'

of concessions should be followed and fulfilled by

all municipalities within the metropolitan area.




4) Final disposal (sanitary landfill)

a. The operation and administration will be under
the responsibility of the DLP:of the
Municipality of Guatemala City.

b. The planning and finaneing will be regulated,
supervised ahd coordinated by "the Metropolitan
Solid Waste Committee (CMDS)™.

5) - "The Mefropolitan Solid Waste Committee”, will

have the'folldwing objectives:  Regulate, supervise

- and coordinate the planning and financing of the

' metropolitan. sanitary landfill; coordinate and
solve.cases'of jurisdictional conflict -in the
‘handling of collection services: the sole.
application of the conditions forsgranting
coﬁcessions-to private colleétors-fqr all the
municipalities; all other matters related to solid-
waste management, requiring intermanicipal

coordination by the Committee.
7.2 Concessions to Private Collectors

Having selected the dual collection system, municipal
and'private, it is ﬁecessary-to.provide guidelines so that
this private collection will operate efficiently, under the
supervision and control of the DLP. . The concession process
is the path selected and basically consists of the '
formaliiation of present concessions to private collectors.
This process of granting concessions should be a gradual
process because of the conditions and Tactors analyzed in

‘details.

For-mahy-yéars, the municipality accepted that private
collectors would provide this service in different areas of
the city, practicallyrest@blishing.a concession system.
This was ratified and approved through the Environmental
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Cleaning and Sanitation Regulation for the;MHnicipality of
Guatemala in effect as of April 16, 1982, The stiﬁulation
of this regulation have not been fullyjimplemented; ag such
it is necessary to formalize the gradual awarding of '

concessions to private collectors.
7.2.1 Concession Process =
(1)' Zoning

1) Maintainfthé_jhfiSdictidn of the 22 existing =zones
~in Guatemala City. : ' '

2) - Of “tHese 22 ZONES ,: cOndessions-méy be granted in 20
‘zones, either totally or partially, throughout this
decade. Zonés 24 and 25 afe.éxcluded’éihce these
aredas are rural. ‘In'addition, the zones

g cdrrespdnding*ththé municipaiities-of*Mixco, Villa
' Nueva, ‘Chinautla and Villa Canales should also be

included.

3) The zone corresponding to Santa Catarina Pinula
will be treated as an isolated area, for which a
specific approach will be taken.

4)  The city of Mixco, with its 1argé populatiQn,'may
be subdivided into as many as three areas for -

concession purposes.
(2) Concession cgnditions
1) - General conditions
a. In accordance with Article 31 of the Muhicipal
Code, municipal publiC'sekviceS are to be

“rerdered directly by the departments or - . -

privately through granted concessions:.



b. The municipality has the authority to grant

' concessions for the rendering of public
services exclusively within its jufisdiction'to
individuals or companies, through a public-law
contract and for a specified duration, in which
the nature and conditions of the service and
the pguarantees of thé operation are established
(Art. 32, Municipal Code).

¢. The municipality will establish contributions
and rates deriving from the contract which the
receiver of the concession will be granted
{Art. 32._Municipal Code) .,

2) Nature of the Service

a. The service which will ‘be provided in the:
concession areas will be limited exclusively to
the collection of solid waste generated within the

concession zone.

b. It will be strictly prohibited Tor the receiver
of a concession within a zone to collect or

transport hazardous: waste.
3) Service Conditions

a. The DLP'will clearly define the concession Zone

and its area.

b. 'ExprGSS acceptance on the part of the receiver
' fof'the?concession of . the municipal ordinances
~and regulations which regulate this service.



T7.2.2 Gr

(1)  The
to t

1)

adual! Cranting of Concessions

gradual granting of concessions should be subject

he following criteria;

The zones should be included in easy collection

- area.

)

3}

Potential profitability of the zone should be high.

Possibility of conflicts among private

' collectors should be minimal.

4)

(2} Tent
pres

1992

1993

1994
1995
1996

{3) Thes

conc

The number of illegal open dumping sites existing

in the zone should be large.

atively, the following scheduling has been

ented for the awarding of concessions:

One zone . :
Three zones
Three zones
Four zones

- Four . zones

e Tirst fifteen zones should be grénted as
essions in the 1992-19S56 period. These include

Zones 1 through 15.

7.2.3 Supervision and Control of Concessions

- The

operation and functioning of private collection, in

zones granted ‘as the concession and ‘zones not yet assigned:

will be monitored, supetviSQd and controlled by the Private-

Collection Department. The new orgahization proposed for

the DLP 1

ncludes the creation of this Department since it is

considered to be indispensable within the organization to be
established.
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7.3 Personnel Training

In order to fac1]1tate the 1mplementat10n process of
the'DLP, 1mprove the tra1n1ng of its employees and
additionally, prepare them for the new tasks which will he
introduced by the new public cleansing organization, a
training program should be developed and carried out during
the decade. TFurthermore, the program should cover the

different personnel levels.
7.3.1 Justification'

The new DIP requires trained personnel for hoth the
manégement and operat]ng levels. Sinc¢e the DLP ulil ‘use the
present PLPM pefsonnél and other personnel which will be
transferred from other municipal departments, and since new
peféonnel will 6nly‘be contracted in exceptional cases, the
personnel instru¢tion and training program is fully
" justified, and should, thercfore, be permanent, realistic

and practical.
7.3.2 Training Levels

" The proposed training should be carried out at_three

levels:

(1) Management - for the Director, Assistant Director,

'Department leads and Sectlon Chiefs.

(2) fIntefmediate - Tor employvees responsible for control,
supervision and support activities. This will be
directed toward training related to the control of the
collection system operations, including sweeping
streets, maintaining equipment, the final disposal at
SAnitary?landfills, and'communityueducatioﬁ activities

and administration.



(3)

Operational - for drivers, mechahics, equipment .
operators and workers in general. This training should

'Loncentrate on strlctly practlcal skills for the

purpose of improving the efficiency of 1out1ne
operations In street sweeping, ‘collection,
transportation and final disposal.

7.3.3 Program Devélopment

(1)

(2)

(3}

For management level training, it is mainly reoommended
that service training in similar foreign entities be
carried out over:periods of approximately one (1)

month Several 1ndustrlallzed countrles and certain
Latin Amerlcan countries can prov1de this type of .
Lralnlng Tralnees should also partlclpate 1n short
courses abroad such as thoqe perlodlcally prepared by
the PAHO/“HO and other 1nternat10ndl organjzatlons The
goal would be to send 1 or 2 offlolals ‘at th]s 1eve1

annually, beglnnlng in 1991.

'For the intermediate level, the strategy will

concentrate the development of short courseé'withih_thé
country with the support and backing of international
organizations such as PAHO; and bilaterail orgahiiations
such as JICA which has just organized a preventive
maintenance seminar together with the Munlclpallty of
Guatemala Clty or other natlonal publlc or’ prlvate
organizations or universities. The training of 15
1nd1v1duals per year would be a de31rab1e goal. ‘These
should be short ooursos,_of a practlcal nature, and
supported with instruction manuals, which would.serve

as a permanent reference.

The tralnlng program for the operatlonal Jevel should
basically be carried out through se531ons in work areas
and workshops. These sessions may be supported by
audio-visual aids, such as films or video cassettes.

They will learn new, more efficient work mcethods. The
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goal 1s two of these activities per year for 80
persons, beginning in 1992.

7.3.4 Training Costs

Specific budgetary resources have not been considered
in the DLP for training, since it is considered that
International Organizations, Bilateral Cooperation Agencies
and other national organizations may provide scholarships
and other aid to support these training activities.

. The municipal-contfibutions will, above all, be those
corresponding to the installed capacity with respect to
human resources and the physical infrastructure. The
execution of fhe training program will be the responsibility
of DLP's Planning Unit.

7.4 Community Education and Participation

The state of cleanliness. in the c¢ity 1s directly
related to the aspirations of the inhabitants and to their
"motivation" in réaching this condition. TIf the inhabitants
do not feel the need'to,keep their city clean, the DLP will
have to spend a lot of money and make great efforts just to

keep the city clean.

In Tact, as sanitary conditions improve, costs will

decrease as long as there is community participation.

Social communication -is the best way to obtain the
‘participation of the community in the adequate management of
solid waste.. Therefore, the instituted program should

include:

(1} Dialogue with the residents
(2) * Community motivation
(3) Effective.présentation of the DLP to the-public.



7.4.

(1)

(2)

(3)

(4)

{5)

(7)

(8}

T.4.

1 Dialogue with the residents

This activity will be carried out so that neighbors
will be aware of the benefits of the sanitary.aﬁd
environmental order that would result from good SWM
(the JICA video could be of help in this respect).

Without information, the community has no way of
knowing how to collaborate (the JICA video can-also

help here).

“The regulations and municipal demands: should address

the socio-economic reality of Guatemala.

It is.neceSSary'toferaée:the-concept-thaﬁ.the

Municipality should supply all of the communities'’

- needs, without the collaboration of residents.

It is necessary to keep in mind that some of the
inhabitants, especially those in marginal areas,'do not

value cleaning work, since it is a subjective concept.

The delivery of efficient service by DLP is
fundamental. “The community's participation should be
requested only after the service has been offered at

the necessary level.
The continuity and regularity of the-servi¢e;nattentibn
to complaints, and the public relation of:the nature of

services form part of DLP's image.

Simply ‘written presentations with nic¢e visual - .

illustrations will help this diaiogue pProcess.
2 Motivation of the_Commuhity

Efforts Tor mass communication shbuld*cOnsidervthe

following elements:



(1)

(2)

(3)

7.

4.

The message is information on solid waste management
which is desirable to be transmitted.

The medium or,instrnment of transmission

The video prepared‘by_JICA;represents an.appropriate
instrument. o ' : :
Radio (transmissions) represents another appropriate

‘instrument. Almost all of the homes on the outskirts

have a radio.

- Written press.comminications which are always very

interested in news about urban sanitation. .
Talks and conferences would also praove to be efficient.

- School cleanliness contests and campaigns.

Service Clubs,

Public.opinion surveys to make the proper refuse

. handling known.

The support of the APT program would be an important

medium.

rThe_addresseé is the one who should be affected by

3

the message.

Residents and housewives, especially those living in
marginal areas. '
SchooluStudents:and teachers

The DLP sanitation workers, and private. collection

- workers, .

Specifically Selected'groups: Workers in markets,

street vendors, etc,

,Effective Presentatioh~of-the-DLP to the Public

(1) Workinggday and.night on the streets, DLP pcrsonnel and
equipment will represent permanently visible promotion
elements (both . positive and negative).



(2) Light colors, associated with the feeling of
cleanliness, should predominate in uniforms, vehicles,

containers.

(3) Courtesy and respect to the public would be  a good
proportional element which'would, furthermore,
‘facilitate the reciprocal: respect and consideration
that the public should show public sanitation workers.

7.4.4 Responsibility of ‘the Community Promotion Program

After having carefully analyzed the different.
alternatives, - JST has coné¢luded that the DLP; through its
pianning unit, will be the part responsible for the
planning, execution and evaluation of this M/P. Tor this
task, it should count on the participation=of.prbfe3éionals,
social workers and educators. This recommendation must be

emphasized if real results are desired.

7.5 Maintenance of Equipment

To solveithe-problem_of'maintenance_of vehicles owned
by the Municipal Public Cleansing Department, it is
necessary to carry out several actions which are expressed

sequentially below.

In the first place, it is necessary to create a
maintenance unit with a chief with authority and resources

to implement a preventive maintenance program.

The chief will be a professioﬁal, preferably engineer
with knowledge in mechanics and electricity of the vehicles,
understanding clearly the maintenance concept and with the
capacity to implement it and control it. He will be
assisted in this work by .an assistant and a secretary.

In the second place; 1t is necessary to provide -
appropriate'car barns to keep vehicle and workshop to carry
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out preventive maintenance and carry out minor corfective
maintenance. Also equipment and tools should be supplied in
gquantity and guality enough to carry .out maintenance. The
maintenance unit shall eliminate heaps of junk in the yard.

This infrastructure has a very low initial cost
compared with the service it provides. With less than the
price of a new collection vehicle, it would be possible to
repair and fit adequately the Public Cleansing Department
Workshop. _This‘investmeﬁt would be recovered in a short
term considering only the increase of vehicle life.
Increasing of only one year of each vehicle's lile of 35
justifies the investment. At the same_time, there are
bénefité:bf preventing excessive breakdown of vehicles which
leaves zones without services, because currently it is not
possible to rent vehicles for substitution. That is .to say,
the quality of:service would: be impfoved; “An improvement of
this nature can be made through the introduction of module
units for preventive maintenahCG and minor corrective
maintenance. . It is recommended to have 1 module as base for
preventive maintenance and 2 modules for corrective
maintenance. for.each 24 vehicles. Cost of these modules and

tools for maintenance amounts to about US$20,000.-

~Important corrective maintenance for collection
vehicleé,mthdt requires to replace, repair or change -
definitely parts of the motor system:or command train for
example, must be carried out :in private workshops which
offer great comparative advantages for this type of

maintenance.

In the Public_CleansingFDepartment;=spare parts: not in
stock and not expensive. take currently three months or more
from the purchase request until acquisition.  This .is

because such request must be approved by many persons.

_ This system not only lowers the average number of
vehicles in operation, but also sometimes puts a vehiele in
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bad condition to continue the operatidn,'causiﬂg greater
damage and making the repair more expensive affecting in

greater proportion the budget.

In the third place, the chief of the maintenance unit

will develop the following:

(1) A periodic inspection program for VehiClés, daily,
monthly, biannual and yearly with the respective
records, from which the'most important ihforhation
shall be transferred to the life sheet of the vehiclés;

(2) Design of a record system including"the;amount of
information required and enough.to obtain standard
cvalues or design parameters. -Also to record.
information for selection of collection vehicles, in
addition'tofinformation required to prepare yearly:
budget. . - ' '
In the fourth place, aftgr.confirmatidn that the-
equipment and tools are available for a preventive
maintenance program in operation, it is convenient to start-
a training program for the personnel of the workshop. To
this purpose, educational level, educational background and
professional background will be considered. The course
should ciarify-and-update knowlédge regarding'the activity
which will be carried out. It could be convenient to
reinforce the maintenance unit ‘with qualified'personnelf'

For logistical reasons, the heavy equipment maintenance
(bulidozers, loaders, etc.)'obefating at.El Trebol will be
carried out at the El Trebol landfill, where the appropriate
facilities will be constructed, and the administratibn of .
these facilities will be carried out by the DLP.Mainteﬁance'

Section.



	II. MASTER PLAN
	2. Present Situation of Solid Waste Management in the Study Area
	2.1 Solid Waste Generation
	2.2 Service Coverage
	2.3 Collection
	2.4 Sweeping Services
	2.5 Recovery of Resources
	2.6 Final Disposal
	2.7 Institutional Organization
	2.8 Private Collection
	2.9 Finance
	2.10 Environmental Conditions

	3. Evaluation of Present SWM
	3.1 Positive Aspects of the Actual SWM
	3.2 Problems

	4. Goals and Targets
	4.1 Goals
	4.2 Targets
	4.3 Basic Policy to Obtain Objectives and Goals

	5. Planning Conditions
	5.1 Population
	5.2 Economic Growth
	5.3 Land use
	5.4 Solid Waste Generation Amount

	6. Selection of a New Landfill Site
	6.1 Necessity of a New Landfill
	6.2 Procedure of Site Selection
	6.3 Evaluation
	6.4 Environmental Protection
	6.5 Public Opinion

	7. Institutional Development of DLPM
	7.1 Institutional and Organizational Development
	7.2 Concessions to Private Collectors
	7.3 Personnel Training
	7.4 Community Education and Participation
	7.5 Maintenance of Equipment



