8. operational Planning
8.1 Collection and Transport Operation
8.1.1 Tundamental Framework

Collection and transbbrt-plans in-the ECA, and PCA are
to be formulated on a long-term basis by the year 2000,
target. year of this study. These plans must be compatible
withxother.implementationVDrograms, such as.the .
institutional improvement program, the concessidn7program.
the preventiveimaintenanée progrém,.etc., which are
discussed in othér part of the Master Plan. Furthermore,
these COllection'aﬁd transport plans must conform to the
number -of collection vehicles financially:available, both in
municipal anderiﬁate sectors.

The fbllowing basié concepts, therefofe, come fo form
theméélves into a strategic framework of service operation

in the areas in question:

(1) Prercquisite is a:systematic and gradual Interchange of
operation areas between easy and possible collection

areas.

These éasy'coilection areas (ECA) are to be extended
continually through dn‘ever—growing-concession of
zones, résulting thus in a considerable reduction of
the:PCA.,fThe population to be served and ‘the waste
amount to be collected in the PCA will be restricted
witﬁin'such a 'scale that the municipal sector may carry

out its own operations with available resources.
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(2) Gradual and intentional concessiong. of zones to the
private seotor will be imperative

To produce the intended effect of the ebove mentioned
area Interchange, these concessions become "+
indispensable. Items and mechanism of concession

‘proceSSes'heve beert disdussed 1n 7.2,

(3) The-aboregplshs'in*Questioh will be fdrmﬁlstedﬁihf
accordance 'with ‘actually available: resources “wyithout
“woreounting upon a- drastlc increase in manpower ‘and-in -
' vehlcle number,.except the ‘replacement of ‘collection -

. vehicles.

_(4):-An 1nst1tut10na1 development prospect ‘is to be examlned
as an important support system for- eollection and
transport operations in the ECA and the PCA. Master
Plan T - 7 refers to thls p01nt ' o

(5) To make the collection and transport plans praotlcal
and fea51b1e, the flnancial v1ab111ty will be examlned _
in 9, for a technical: fea51b111ty has. to ‘take root
firmly in a sound financial wviability.

8.1.2 Recommendable Collection and Transport SYstems

Each suitable and recommendable system differs from
others according to area d1v451ons, zone specifications and
operetion7assighments- but  there will be “in.short three
'maJor types of systems Door to door system;: Statlon
system -and Block collcctlon system -Table II 2 2-1 shows
collection and transport systems by area division. and by

xesponsible collectors.
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(1)

Collection and:transport systems in- the ECA (Easy

collectjon areas)

The cbllection§servicefin the ECA will be exclusively

_entrusted,. by- 1996 at:the latest, to the private

sectors.

--1)-LDObr to d00r_backyard collection_system in the

regular service arcas

This system will . be selectedeas the'most reasonable
one - because private collectors are: sufficiently
accustomed to.this . system and. materlal recovering
-operatlons.at-sources will be.easier:by means of
:the.system-above.

2) - Combinatlon system of "Door to door! and "Station”
:for low-income - people-in marginaljareas

.Actually,:no collectlon serv1ce is carried out
where low-ircome. re51dents live, unwilling to pay
for collection-service. and access. is possible
{(marginal areas in ECA_ih‘elbread'sense);u Suitable
collectidﬁ eystem for these areas will be "Door to
_door“:and/or "Station" collection.

-3) fStationecolleCtion‘system in marginal arecas in a

narrow sense (marginal and non-accessible areas)

Ne collection eerViCeIis-rendered.‘due_to

impossibility of access., - In this'area, station

collection .system will have to be introduced. A

containef system will also be a ﬁopic worth to be
studied. o

With respect te'the experiment Qfﬂcoﬁtafner'cblleetion
effected as a pllot pIOJeCt it proved that the

communlty cooperation to ths method can be expected
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(2)

and also 1ts effectiveness ls recognized.

This method can be considered as one of the effectlve
methods for cOllectibn.in:the marginal areas. However,
for its materialization, it is-necéSsary'to study more
ih details regarding the size, the'numbér, the '
distribution site, and also the specifications of
collection vehicles. 'Accordingly, it is not included
in the collection system of:the Master Plan.

Relating tO'theiareas*spécified in 1), 2) and 3) above,
the problem of .partial coverage is striking and

_ obvious.. This causestclandestine“open'dumping sites
.even3in:the ECA. “As tofcopeﬂwith-this difficult'

situation, the ddor to door_system-alone cannot be

deemed sufficient, other systems need to be applied.

The final gelection of thé most appropriate colléction

system, howéver, should be made by each collector who
is resﬁonsiﬁle'for the'conceded'Zone."Furthermore,
because residents? cooperation becomes-indiSpenséble
in the case of.the:station system, an effective
education program has: to be elaboratéd and implemented
by the municipal authorities.

Collection and transport systems in the PCA
The collection service.in the PCA Wiil'be_éntrustéd
mainly to the municipal sector and partially to the
private sector. The collection service will be of
"Mixed type" in said zones. '
1) TRegular Services areas. in the PCA™

In these areas, the municipal and the private

sectors will_carry.out collection service. The
suitable system will be as follows:
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a. Door to door and/or station system Tor the
private sector. - :

b. Station'and Block (including bell collection)
sYétem for the municipal sector.

In theée_“mixed collection areas", waste storage
 yards made of R.C. occupy a pfbminéht position in
,the”serviceéoperatioﬁ to improve collection.
“efficiency;fbut a'sﬁccess Or"féilﬁfe'of the station
qystem depends ‘totally on the behaviour and
cooperatlon of r651dents Be51des special
attentlon should be pald to. problems inherent in
the dual collectlon practlce pecullar to the
Metropolitaﬁ'Area of Guatemala City To cope with
any diffiéuity'in these_afeaé,llt is necessary to
settle the_following pointshin_a reasonable manner;

C. Coordlnatlon of zonings between the private

collcctors and the Munlclpallty

d. Concession granting to the private collectors
on condition that they should agree7on a mixed
collectlon system and observe all regulatlons

to be 1mposed prlor to conce531on approval.

2) Station and Block system in the marginal areas in
the PCA

. The colleétionfservicehwill'belassigned solely to
.the municipal sector, and the suitable collection
system will be Station and Block collection.

'8.1.3 Collection Opération in Each Area
-TC facilitate the_undcfstanding of the explanations of
thé'Colleétion operatidn in each area: Table T1I-8.1-1 shows a

summary of characteristics of the collection operation in
" ecach area. (Confer also Table II1-2.2-1.)
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Table II-8.1-1 Classified Collection Area

Area

Division _ Sub-division Collectors: _ Systems
ECA 1) Regular Service areas |Private . {Door to Door
{Service covered) : o
2) Marginal areas in a broad sense Private Door to Door
- Topographically accessible ' Station
- Mainly low-income ‘¢class
~ Fees collectable g
3) Margihal'areas in a riafrow sense |Private |Station
- Topographically.not :accessible [ ~ [ {Container)
.= §lum colonies predomlnantly :
- Fees non- collpctable '
. 2)_+ 3) marglnal areas , Mﬁnicipal Block (Bell)
F01 a transitorial perlod only S o :
PCA 1) Regular Serv1ce arcas Private |Door to Door
{Mixed coliection areas) ' Station
2) Marginal areas ' MuniCipal_ Station
' o o Block (Bell)
(Container)
3) Sé1f4disp03a1 éreas'
(Rural & fringe areas) .
- Farms andjscattered.hamlets,_'
IA : Self dlspposed ‘areas. -

For a transitorial peraod only

The most important criterion of area assortment between

marginal areas in a broad and.-a narrow sense. in the ECA is

"accessibility”
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(1)

Collection and transport fTor low-income residents in

marginal arecas (in a broad sense) of the ECA

1)

Collectors to.be assigned

a.
b.

Private collectors
Municipal (Transitorial period only)

2).. Recommendable collection system:

3)

a.
b.

Door to door and/or Statiocn system

Block system for the municipal sector

Materialization of collection plan

a.

General policy

The entire ECA will be entrusted exclusively to

.the private sectors by 1996. The concession of

collection zones, however, will be made
stepwise and gradually in order to avoid
confusion among private collectors and disorder

in the existing collection system. Improvement

“in service coverage of collection, therefore,

will become practicable by a deliberate and
gradual concession ' of zones to the private
collectors. During a transition period,
collection service for the low-income residents
is to-be‘partialiy sﬁpported by the municipal

sector.
Mcasures for implementing the general policy
Such measures will be as. follows:

- Gradual and stepwise concession with a full
responsibility of. covering all population in
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conceded .areas, regardless. of paying or not
paylng collection fees.

- ﬂuhicipal support operations to the best of
their abllity (here, munlcipalitles concerned
are Guatemala, Mixco and Chinautla in

. particular).

- Establishment and completion of competent
municipal authorities in charge, especilally
for Mixco:and Chinautla.

- Education on awareness of the SWM
Collection points

Private collectors:. Backyard'or front-door
 _: _ | Fixed;Stprage-bins
Muhicibél_éervice: - Appointed places for bell
_collection.

Service 1evei and number of trips:

Collection frequency: will be, planned at a level
~of 2 to 3 times a week. In any case
collection frequency must not be. lower than two

-times: a week.-

- The long¥terh'collection.plan wili-be*baéed'on
1.5 trips/vehicle/day, a reasonable and
realistic value. '

Capaclty of waste storage yard (station)
As a general'rule,'thesé areas are densely
- populated and.it is often difficult to find out

_or ensure COHSthCtidH—SifESiOf storage vards.
In addition, the placement of storage yards
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(2)

often leads to environmental deterioration

‘problems. Special attention, therefore, should

be. paid to the selection of the storage type.
It is preferable to use small-sized refuse

vards or containers with lids. ‘In some cases,

it will be nccessary to practice a kind of bell

collection service similar to the municipal

one.

Cost beéring

The necessary expenses of station yards or
containers should be covered by the private
collectors; who.will‘recgive_the concession.

service users should pay due rates in

raCCGfdance to the benefICiaries'pay principle.

Collection and tranéport in marginal areas (in a narrdw
sense) of the ECA

1}

3)

- Collectors to be-assigned

Private collectors

Municipal (Transition period only)

Recommendable collection system -

a. Station system (Container system)
. . Block system for the municipal sector.

Materialization.of collection plan
. - .General policy

| Colléctioh'operatioﬁ in tﬁése_areas will bhe

carried out solely by'private collectors in
principle. 1In some situatiohsras in (1), being

valid also in this case, municipal support
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operation will'be~requiréd‘as well. As most
of ‘the marginal areas of the ECA are situated
“in ihaccessible parts;-such=a5wsteep-hillsides,
‘bottom of gullies and hill tops without
aﬁpropriate.road netwbrks, a special _
consideration will be.applied to cope with the
difficulty;of'the collectiOn-serﬁice.

Means for implementing the general policy

- Gradual and step-by- step concession, as
mentloned above.
- Munlclpal support operatlons ‘as in. (1).
= Prior and exhaustlve talks with community
_-leaders and residents to overcome
itopographical handlcaps and to’ get communal
cooperation.. _ ; '
=“Appropr1ate site selectlon and constructlon
of refuse storage statlons on collection
routes both for prlvate and munlclpal
sectors. '
- Health education.

Collection points’

Private collectors: . FiXédQStdragé'yardS'
(stations)

Service leével and number of trips
Collection'frequency -in ‘these areas is
scheduled to be on. a twice a week 1cv01 and

thjs frequency should ‘be strlctly malntained
The number of trips will ‘be 1. 5/vehlcle/day
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e. Capacity of waste stofage—yard {station)

The size of waste storage yard 1s hampered by a
lot of restrictions such as geographical
featurésﬁ road conditidns, timited site area,
ete. Generalization is, therefore,'impossible.

‘Collection points .and storage capacity should
he decided case by case, in consideration of
‘proper and characteristic restriction for each

coiony.

Also, an cxpedient use of the container needs
. to be examined.in case of a limited site area

condition.
..f.  Cost bearing o

Private collectors will pay necessary costs for
managing waste stations or containers with the
view. of zone concession to .be assigned. Here,
cross~subsidiary. tariff system will be
applicable in principle,'but service users or
colonieswconcefned:need:to bear‘at least a part
of necessary_expenses'acCording‘to their means
based upon the benefit principle. -

(3) Collection and transport-in;regular.service areas of
the PCA ' ' '

-:1) “Collectors - to bé'assigned.'

a. Private collectors

b. Municipal .
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2) Recommendable collection system

a. :For private collectors, door to: door and/or
station system ' _
b. For the municipal sector, station and block

system
3) Materialization of . collection plan’

“la.. Col]ectlon operatlons w111 cover- the whole
regular serv1ce areas of the PCA by the target
year 2000. 1In these areas. colleetlon service
-Will be of "a mixed: character the private
collectors will slowly enter 1nto these areas
through a Systematle'concession:to alleviate
the heavy burden of the municipal operation.
On the other hand, the minicipal scctors will
carry out their'service infzones reserved to
them. 1In case of Mikco, Villa Nueva and Villa
Canales, the role” of mun1c1pal operatlons will
be S0 1mportant that they should elther ereate
fleets: of : task forces enough to-meet
requirementq of the areas or concert w1th the
DLP of Guatemala City. in order-to solve '

'-dlfflcultles relatlng to: the collectlon

service
b, ‘Means Ffor implementing the general poiiey
- Expan31on of the ECA and reductlon of the
PCA to make collection serviees easier’ and

more feasible.

- Gradual and step-by-step concéssion of zones -
to the private collectors. '

- Coordination and operational arrangement
between the private and the municipal sectors
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in:conheétion with a'réasonable service
level, a convincing territorial sharing, an

appropriate collection system, etc.

- eVReihfofcement'of operational sub-system of
surroundihg municipalities or intermunicipal

agreement on collectlon operations,

- Eduéation'on awareness of the SWM and health

éducation.
Collection points

PfivateICOllectors: .Babkyard or front door
Fixed storage yards

Municipal service: Fixed storage yards
Appointed places for bell

collection

Service level and number of trips
:Aireasonébleecollection frequéncy will be 2 to
3 times a week for door:to door system. In
case of another system, twice a week collection
will be required. '

--The_plahned number of trips is-1.5/vehicle/day.
. .Capacity of waste storage yard (station)
In.considépatidn'of,a_gradual zZone conceSsion
to the .private sector, storage bins should be

:_deSigned«basedﬂon the3avetage‘loading rate of

private_cdllectionuvehicles,
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(4)

Cost bearing for fixed statlons

_AS a rule..user'chargesuin accordance with the
beneficiarieé pay principle will_bc imposed to
all service users for the construction of fixed
stations, if possible. Otherwise, a "cross-
subsidiary” charge system should be introduced
in the zone conceded to the private sector in
order:to recover the cost of fixed stations.

Collection and transport in marginal areas of the PCA

1)

Collectors to be assigned: municipal sector

2) Recommendable collection system

3)

" Station and block system

Materializatibn of collection plan

General policy

The collection operation in marginal areas of
the PCA will be totally assigned to the |
municipal sector. Population in low-incomne,
squatter and scattered colonies will be
included. Almost all of the waste generated
within these areas should be collected by the
end of the target year 2000. These areas are
scattered in peripheries around the study area;
to be exact, specially in zone 16, 17 and 18 of
Guatemala City, in the west and southjwest _
parts of Mixco City and in the northcrn part of
Villa Nueva. Although characteristic features
differ a great deal from colony to cclony;_a_
fundamcntal pelicy is_to carry out a schice
operation which is able to cope with sanitation
problem and environmental.deterioration.
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Means Tor implementing the general policy

To allot collection capacity of the municipal
sector which will become available with gradual

concessions to the private collectors.
Collection: points

~Municipal seérvice only: Fixed storage yards
Appointed places for
bell collection

Service level and number of trips

A collection plan will be prepared on the basis
of twice a week frequency and with

1.5/vehicle/day trip number. .
Capacity of waste storage yard

- This will depend on the population to be
served, the waste generation per capita in that

zone, and frequency of collection.
Cost bearing

The necessary cost for constructing storage
yardS'w111 be paid-by‘the‘muniéipality
concerned, without excluding, however,
residents’  labour and/of.cash contribution
in éccqrdance with the beneficiaries pay

principle.
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(5) Collection in the self-disposal areas in the PCA and

the isolated areas’

1)

Solid waste management in the selfwdisposal areas
in the PCA '

As denote the terminology "sélf—disposal arcas",
any kind of collection service does not and will

not take place in these areas, because of

a. Impossibility of a regulaf collection service
-due“to a lower population density,
bh. Impracticability of operation originating from
geographical conditions, and extreme difficult

access problems,

‘¢, . High operation costs to be caused by iong

distance and small settlements scattered in

vast rural zones.

A regular collection service doés not fit the case;
a pfoper principle for these areds, therefore,

‘will. ‘be "self-disposal" by residents themselves

under a propérly planned municipal: guidance. The
municipal role is essential in this aspect;
municipalities’ought to take the following

countermeasures such as:

d. Residents-educationtprogfam'on the SWM
Technical instruction of how to dispose of
solid waste sanitarily -and in a proper manner
‘{e.g. swall scale individual composting,
reduction of waste volume, household level
incineration method etc.}):

f. Preparation of a plain and'simple:guide'for the
environmental protection, _ _

g. Periodical and proper on site instructions,
including video projection on sanitation
probiem and demonstratién of waste disposal.
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2)

h. Practical guidance on waste disposal method
which is 1ikely to be selected in the future,

- ete.
Collection of waste in the isolated area

Principle is the on-site collection and disposal.
This means a full participation of resident;

whether as an individual or as a commﬁnity member .
Alternatives for collection method can be divided

into three types.

a. Waste collection by ecach resident, where each
individual habitant will discharge his own

waste to a designated place of disposal.

b. - Communal collection system; in which collection
opération will be carried out by collectors
appointed or elected from among the community
members at the cost of working funds of

community.

¢. Contracting-out of cqllection service or zone
concession to the'pfivate.' In this case, the
study on "concessions to Private Collectors”
will be appiicable wichSOme:necessary '
restrictions. One of main restrictions will be

related to a payable consignment fee.
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8.2 Final Disposai

8.2.1 Construction Method and Improvément Planning of EL

(1)

(2)

Trebol Landfill
Basis of improvement_planning.of the EL Tréﬁol
a. Methqd of.soiid waété landfiiling?
Controlled 1andfi1ling from.the gully bottom

b. Approximate quantity of solid waste to be hauled to
the site from 1990 to 2000:

1990 ----- 133,400 tons/year
191 —eem- 136,600
Ty —— 139,800
'93 ———-- 142,800
"4 ——=— 145,940
s [ Jp——— 149,700
-V 152,760
97 ———-- 155,640
'8 --—-- 158,520
'99 ~-—-- 161,350

2000 —---- 164,000

¢. Targeted period of-the-landfill'w up to the year 2000

d. Scavengers operation has to be allowed
Construction method

The selection of the most suitable construction method
in accordance with such complicated topography in EL
Trcbol will be definitely the decisive fa¢torifor-the

success of its improvement.

A comparative study.oh the_thrée alternatives haS'been
conducted for the selection of the most suitable one.
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(3)

Three alternatives are as follows and its comparison in
detall is shHown in the attached :Table II1II-3.2-1 of the

F/S:

1) Truck aécess.to bottom method

- 2) Platform method

3) Slope method

As the most appropriate construction method, "slope

method", has been selected.
Improvement planning

The improvement planning of EL Trebel landfill will
consist of four categbries; construction of common
facility, administration facility, Operatibnal
equipment and environmental protection facility.

- 1) Construction of common facility is detailed as

 follows: (Refer to Fig. II1-3.2-1 - Fig. III-3.2-

‘a, Improvement of main existing road

The existing main road will be paved with

asphalt.

‘b. Slope
A slope will be constructed to facilitate the
transport of waste and covering materials such

as construction and demeolition wastes from the

-waste unloading area to the gully bottom.
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¢. Ground preparation

‘Present . ground at'topilevel will be improved
and prepared for safe ‘operation by site workers

and scavengers.
d. 1Internal road construction
The internal roads and areas for unloading
- solid waste,jcovering material will be:
constructed in order to facilitate the safe
unloading
2) Construction of administration facility
“The facility is as follows:
a. TFence with:gates
The ex1et1ng fence will be partlally
reconstructed with new gates and: extended to
enclose the site completely 1n=order to
separate the site from the surrounding
residential areas. Gates.will function to
control the movement  of vehicles, people and
animals. '
b. Shed for operators

c. 0il tank wvard

- Fuel oil tanks (ordinary oil containers) will
be ‘placed at the yard. :
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3)

d. Work shop

Usually maintenance of operational equipments
such as bulldozers and shovel loaders will be

repaired'in the work shop.

‘e. Parking lot

-Operational "equipment

To: carry out the landflll operatlon the following
equipments should be acquired in accordance with
the amount of ‘the’ wasLe to be landfilled and other

condltlons such as topography for instance.
a. Bulldozers’

Bulldozers_which'have.the capacity to operate
at a soft ground condition, with a specific
mechanism’to avoid any clogging with the wastes
at the sprocket and wheels, should be required.
-The=existingzold buildozers will be
incorporated with the said bulldozers.

b. Schovellloédérs

To obtain the s0il as covering material the
~schovel loaders are needed, which will work
together with the dump trucks.

c. Trubk.scale'
To grasp the total” welght of the waste hauled
to- the site for controlling of the 1andf111

schedule, the truck scale will be installed at

the entrance of the Site.
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4)

Environmental proteétion faclility

. To impzove and protect. the present environmentai

condltions at EL Trebol, the followings facilltles
are required:

a. Submerged'humps
The pump will be used for'leachaté circulation

‘to spray it over Lhe Waste w1th an expectatlon
of natural -evaporation- and ox1dation

-~ b. :LeaChate réscfve pond with dams’

The pond conéisting of a concréte and. Wirefmat
dams will be constructed to reserve the

_leachate, on whlch leachate re01rcu1at10n pumps'
will be located. '

c. “Aerators

Before“cOming,toﬁuSeTthe'leachatéicirculation
system, tentatively the aecrator will be used
for treating leachate by aeration at:a small

pond.

‘d.. Rain water drainage~system.

To minimize the qﬁaﬂtiﬁy 0f leachate, rain
water at the top leVél ground will be drained
to the outside of landfillingarea. '
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(4}

Landfill operation

1)

2)

3)

Basic policy for landfill at EL Trebol

‘Bagically landfill operation to improve EL Trebol

landfill has to be performed in the way of

controlled landfilling.

Transportation

Basicallyfa11 waSte,col1ection'Vehiclés'will be
~weighed and then come to the specified lanes for

‘unloeoading. . -

Controlled landfill

The waste unloaded, after the recovery of some

Sy valuables:itomq:by scavengers, will be pushed down

~-on the siope to the gully ‘bottom,

Construction and'demolition wastes, soil and etc.

will be also pushed down on the slope to be used as

covering materials.

On- the slope the waste and covering materials have

to be forwarded to the gully bottom by heavy duty
type bulldozcrs

From.thé guily bottom the wasté has to be pushed to
- the working face, and then spread, compacted, and -

covered with the coverlng material by the same type

'_zbulldozer

cid )

1-Wasté;ébvering, e

':At'the gully bottom the Wéstehspreadingﬂandf-'

compacting will be performed through 6 days from
Monday to Saturday morning, and soil COVéring will
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be done during Saturday afternoon.-
{(5) Environmental protection

“The following measures will be taken at El Trebol to

protect the environment:
a. Alr pollution

By means of covering the compacted waste with
covering?materialé;iair-pollutich to - the

" neighboring residential areas, caused by _
spontaneous combustion, dusts and bad smell will be

prevented.
b. Ground water pollution

By means of tentative aeration of leachate with an
aerator in a sﬁa11 p0nd,‘and leachate circulation
system reduction of ground water contamination can
“be expected. |

¢. Sanitary condition

With the facilities such-as fence, gates and
imﬁroved access roadé,-sanitary 60ndition:of the
pecople living or working inside or ouiside of CThe
site will be greatly improvéﬁ.

(6) Recommendation

Special attention must be paid to the importance of
constant acqnisition of cover matérialﬁsuch-aé sbil and
construction and demolition Wastes as much '‘as possible
realizing its necessity at any. cost for environmental
protection. N ' '
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For that purpOSe the Guatemala City government should
be responsible and take a concrete action to obtain
such materials.

To. Tacilitate the'acquisition of cover material, an
establishment of a rule putting the governmental
'agencies'and/or private constructors under obligation
to bring such materials to the landfill site as the

first priority would be recommendable.

8.2.2_'Construction Method and Planning of -Las Cuacamayas
- Landfill Site

(1) Basis of construction planning of Las Guacamayas
a. Method of solid waste Iandfiiling:
. Sanitary landfilling from the .gully bottom.

b. Volume bf solid waste to be hauled to the site from
1990 to 2000:

1990 -——--- 0 tons/year

) — 0
- J— 0
‘93 ---—- 150,907
'g4' -<--- 165,305
'95 ---—- 180,285
'96 --—-- 191,243
o1 —— 202,267
Y g 213, 368
T T— 224,537
2000 ~-—-- 235,783

c. Targeted;periOd Qf_the.landfillr— up to the year
2000 ' '

d. Sanitary landfill from the beginning
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(2)

(3)

Construction method

The selection of the most suitéble conét;uction methdd
in accordance with such'complicated topography in Las
Guacamayas will be a decisive factor for success of

© landfill.

A comparative study on the three altérnatives has been
conducted for selection of the most suitable one.

Three alternatives are as follows and its comparison in
detail is shown in the attached Table III-3.2-1.

- at- Truck access .to bottom method
b. Platform method
c. -Slope method

As the most apﬁropfiate constfuction_methdd "slope
method" was selected. (Refer to Fig. 11I-3.3~1 - Fig.
III-3.3-8.) ' .

Construction planning
Construction planning consists of four categories;
construction of common facility, administration
facility, operational equipment and environmental
protection facility. '
1) Construction of common facility is detailed below.
a. Internal access roads
These roads will be used*fbr:waéte-célleétion
vehicles to access to.the waste unloading area.

'Théy will ‘algo be used by other trucks for

construction work.
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b. Slope
The slope will be constructed for waste, and
construction and demolition waste

transportation from the waste unloading area to
the gully bottom.

¢. Ground preparation
Present ground at top level will be prepared
not only for landfill operation, but also for
location of the administration facility.

2) Consiructicn of administration facility

The following facility will be cohstructed:

a. Fence with gates
The fence will be constructed to enclose the
site completely in order to separate the site
from the surrounding residential areas. Gates
will function to. control the movement of
~vehicles, people and animals.

b. Shed for operators

¢. . 0il tank yard

Fugl‘oil:tanks:(ordinary oil containers) will

‘be placed at the yard.
d. Work shop. -
Usually;maintenahbe,of operational equipments

sdch]aé,bulldoﬁers and;back hoes will be

repaired in the work shop.
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e, Parking lot
3) Operational equipment -

To carry out the landfllling operation the
following equipments will be needed in accordance
with the amount of the waste to be landfilled and
other condition such as topography for instance.

a. Bulldozers
Bulldozers which have the capacity to operate
at a soft ground, with a specific mechanism to
avoid any clogging by the wastes at sprockets
and wheels, will be required.

b. Back hoe
In case of Las Guacamayas a lot of soil
‘produced from the landfill site construction

can be used fTor covering of waste.

For this purpose the back hoe will be used to
remove the soil ‘and load into the dump trucks.

e¢. Truck scale
To grasp the total weight Of-the Wéste hauled
to the site for contrdlling of the landfill
"schedule, a truck scale will be installed at
the entrance part of the site.

4) Environmental protection facility

To protect the present env1r0nmenta1 condltlon the
following equ1pments w111 ‘be needed
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a.

Submerged pumps

The pump. will be used for leachate circulation
to spray it over the waste with an expectation
of natural evaporation and oxidation.

.- Leachate reserve pond with dams

The pond consisting of concrete and wire-mat
dams will.be'constructed to reserve the

1eachate, on which leachate recirculation

submerged pumps will be located.

‘Aerators: .

Before coming to use the leachate circulation

system, tentatively the aerator will be used

for treating leachate by aeration at the small

pond.
Rain water drainage system

To minimize the gquantity of leachate, rain

water at the top level ground will be drained

to the outside of landfilling area.

(4) Landfill operation

N

2)

Basic policy for landfill at Las Guacamayas

Basically a landfill has to be performed in the way

~of sanitary landfilling.
Transportation
RBasically all waste collection vehicles will be

weighed and then come to the specified area for

unloading.
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(5)

3)

4}

Sanitary landfilling

The waste unloaded will be pushed down on the slope
by the bulldozers to the gully bottom.

Construction and demolition wastes, soil and etc.
will also be pushed down on the slope as. cover

material.

On the slope the waste and cover material have to
be forwarded to the gully bottom by heavy duty Lype

bulldozers.

From the gully bottom the waste has £to be pushed to
the working face} and then spread"cdmpaéted and
covered with the cover material by. the same type

bulldozers.

At the gully bottom, léachate'éOliécting ditches
consisting of clay, cobble stones, synthetie rubber
sheets and soil will be constructed in order to
prevent the ground water from contamlnatlon due to
leachate permeation, before startlng of landflll.

Waste covering

The waste at the gully bottom will ‘be coveled w1th»
the coverlng materials every day.

Environmental protection

The follow1ng measures will be taken at Las Guacamayas

to protect the environment:
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Protection of gully erosion

Dangerous situation due to undergoing gully erosion
which is nearing to the residential area of
Guacamayas. would be overcome by landfilling.

Air pollution

By means ‘of covering of the compacted waste with

- covering materia]s alr pellution to the-

'nelghb011ng re51dent1a1 areas caused by spontaneous
combustion, dusts and bad smell will be: prevented.

Ground water pollﬁtion.

By means of tentative aeration of leachate with an
‘aerator in the small pond, and leachate circulation
system, reduction of ground water contamination can
he expected in association w1th the construction of

leachate collection dltches at. the gully bottom.

Countermeasure against the spring water at the

gully bottom

:-Spring water which is likely to cause .the erosion
of'gully'and-increasé leachate volume will be piped
‘to the downstream of the landfill area.

Sanitary éondition_
"With the facilities such as Tence, gates and access
roads, sanitary condition of the people living or

working inside or outside of the site will be

maintainedr
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{6)

Recommendation

Special atténtion must be paid to the importance of -
constant acquisition of cover material such’ as 5011
and construction and demolition wastes as much as
possible, realizing its necessity at any cost for

environmental protectlon

For that'purpose Guétema1a'City‘GovefnmentJShbuld bé
respon51ble and take a concrete action to obtaln such

materials.’ To facilitate the: acqu1sition ‘of cover

=material5 an'establlshmentﬂof'a rule putting the

govcrnmental agencles such as public service
department, plannlng department, c1v1] conqtructlon
deparfment énd EMPAGUA etc. and/or prlvate_constructors
under. obligation to bring such materials. to the '

- 1andfill site as the first priorlty, ‘would be:

_recommendable

Meanwhlle, Guatemala City Government should also
consider and investigate contlnuously about the er031on'
problem due -to the“sprlng‘Water at the bottom of the
guily.

Guatemala City.GoVernmént_shall ohtain the right of

utilizatidn'of'Las Guacamayas Gully-from the relative

land owner.
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9. Financial Planning
9.1 Costs

The.new organization replacing the DLPM will incur the
following costs_tozimpfove the solid waste situation
described in Chapter 8.

(1) Capital'costsf . For the_pﬁrchase of vehicles, the
preparation of maintenance facilities,
the improvement. of "El Trebol” and the
construction of a new landfill.

(2) Operational cbsts:l:Forifuel”and_maintenance_of
vehicles and landfilling at E1 Trebol
‘and Las Guacémayas.~-Furthefmore,
additional operation costs will be
considered for improvements in
collection services and the final

disposal of waste.
9.1.1 Capital Costs
(1) Collection and transport

Compactor truck: to be purchased
| 1992: 18 vehicles

1995:_19 vehicles

Price US$55,000 in 1991

Open truck (dumpetype): to be purchased
 1992: 4 vehicles

1995: 2 vehicles

Price US$35,000 in 1991 .

' Maintehande'facilities:_ shall consist of a building,

o _ " furniture, and tools
1992: US$20,000 (1991 price)
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(2) Final disposal

“E1 Trebol: controlled landfill
-1992: Q. 7,073,400 (price in 1991)

1995: Q. 2,674,000 ( " )
1997: Q. 714,000 ( " o)

1998: Q. 2,674,000 ( - )

Las Guacamayas: Sanitary landfill
1992: Q. 15,298,000 (price in 1991)

1995:  Q 954,000 ( .+ "o )
1986: Q. 2,229,500 ( " )
1998: . Q

2,474,000 ( O

A summary of the'capita1=éosts”is7provided in Table
TI-9.1-1. | |
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Table TI-9.1-1 SUMMARY OF NEW

CAPITAL COSTS

(1000Q)

e COLLECTION ——=-=--~ ~—— FINAL DISPOSAL --- CAPITAL

YEAR CMPCT ' OPEN FCLTS TOTAL TREBOL GUACA.  TOTAL  TOTAL
1991 . 0 0 0 0 0 0 0 .0
11992 4950 700 100 5750 7073 15298 22371 28121
1993 0 0 0. 0 0 0 0 0
1994 . 0 0 0 0 0 0 0 0
1995 5225 350 0 5575 2674 - 954 3628 9203
1996 0 0 0 0 0 2230 2230 2230
1997 . O 0 0 0 714 0 714 714
1998 0 0 0 0 2674 2474 5148 5148
1999 0 0 0 0 0 0 0 0
2000 0 0 0 0 0 0 o 0
TOTAL 10175 1050 . 100 11325 . 13135 .20956 34091 45416

FOOTNOTE :

(1) COLLECTION. EQUIPMENTS :
COMPACTOR TRUCK  PRICE 275
- NUMBER . 18
" DUMP TRUCK PRICE 175
I - NUMBER 4
FACILITY, TOOLS ete £ 100
(2) FINAL DISPOSAL :

TREBOL(controlled) 7073
& 5348

396
2674
2674
714
2674
2674

GUACAMAYAS (sanitary) 15298

8022
1785
-954
2230

-1337 -

893
2474
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10009/ truck

at 1992, - 19 at 1995
1000Q/ truck
at 1992, 2 at 19385

©1000Q at 1992

1000Q at 1992 -

1006Q for 4 BULLDOZERS
1000Q for 2 SHOVEL LOADERS
1000Q at 1995 '
10006Q for 2 BULLDOZERS
1000Q at 1897

1000Q at ‘1998

10600Q for 2 BULLDOZERS

1000Q at 1992

1000Q for 6 BULLDOZERS

‘1000Q for 2 BACK HOE LOADERS.

1000Q at 1995

10000 at 1996

1000Q for 1 BULLDOZER

1000Q for 1 BACK HOE LOADER
1000Q at 1998



§.1.2 Additional Operating Costs

(1) Personnel

(2)

(3)

$1998-2000: - Q. 2,729,560/year ( "

A summary of additional operating costs

I1-9.1-2.
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Director. . . from 1992 Q3,500/month (Price in
- 1991)
Sanitary Engineer = from 1992 Q2;700/month-(Ptice_in'
1991)
Collection and transport
1992-1994:  US$84,000/year (price in 1991)
- 1995-2000: US$41,000/year (- " )
Final.disposal
_El.Trebdlz N R S
1992-1994: Q.. 2,361,140/year (price in 1991)
1995-1996: Q. 2,879,090/year ( " )
1997 Q. 2,971,690/year (" )
1998-2000: - Q. 3,450,480/year ( o )
Las Guécémayas; o
1993-1995: Q. 1,049,940/year (price in 1991)
1996-1997: Q. 2,636,960/year ( " )
)

is shown in Table



Table II-9.1-2 SUMMARY OF ADDITIONAL OPERATION COSTS

{1000Q)
PROFESSIONAL COLLECTION - LAND FILL
YEAR P“RSON COST &TRANSPORT TREBOL GUACA. TOTAL TOTAL
1991 _ ,0 : - 0 : 0 0 0o . 0
1992 74 . 420 2361 0 2361 2856
1993 74 420 © 02361 1050 3411 3905
1894 74 420 2361 1050 3411 - 3905
1995 14 205 - 2879 1050 3929 4208
t9ges - co740 - 7205 2879 - 2637 5516 5795
1897 . T4 - 205 T12972 2637 5608 5888
1998 T4 205 3450 - 2730 6180 6459
1999 74 205 3450 2730 6180 6459
2000 74 . 205 - . 3450 2730 6180 6459
TOTAL B0 . 2490 26165 16612 42777 45937
FOOTNOTE
(1) PROFFSQIONAL PLRSONNEL COST
'DIRECTOR - 3500 Q/month
SANT.ENG. - 2700 Q/month
(2 COLLECTION & TRANSPORT COST(FUEL, MAINTENAMCE & REPATIR)
1992--1994 84 .1000US$/yr
1895--2000 ‘41 1000US$/yr

EXCHANGE RATE 5.0'Q/% at begining of 1991
(3) FINAL DISPOSAL COST(FUEL, MAINTE., ELEC.,SOIL & ETC)
EL TREBOL 2361 1000Q/year 1992 to 1994
2879 '1000Q/year 1995 to 1996
2972 1000Q/year 1997 .. . .
_ o 3450 1000Q/year 1998 to 2000
LAS GUACAMAYAS 1050 1000Q/year 1993 to 1995
' 2637 1000Q/year 1996 to 1997
2730 1000Q/year 1998 to 2000
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9.2

Case Study

Two cases were examined to evaluate the financial

performance of DLP:

An interest rate of 8% correSponds'to a normal‘ldan,

while a rate of 4% corresponds to a soft loan, which the

Municipality can obtain from foreign governments or

international creédit organizations.

The SWM's budget ratio for each case is shown in Table

11-9.2-1 to I1I-9.2-2. Their averages are summarized below: .

(1)

(2)

Interest rate

8% 4% Difference
21.38% 20.47% 0.91%

(24.14%) (23.19%) (0.95%) .
‘Note: ( ) indicates the maximum ratio:
As a result, it can be conciuded that:

It is necessary f6r thé Municipality to increase the
SWM budget about 70-80% over the next decade, if the
Municipality wants to improve the actual SWM situation.

The neceésary budget fdr the'éanitary 1andfill_will_be
noticeably large. The operafibnal unit cost of
sanitary 1andfill in Las Guacamayas'is-estimaﬁed to be
about $%$2.00 per ton, compared with its preéent value
S0.40/ton at the El Trebol site. This cost, however,
is necessary, if the Muhicipality wants to implement
sanitary landfills. As a reference, landfill costs in
the USA and Japan are reported to be about $20 -
30/ton, generally.

Ce-1d0



(3)

The difference between the two interest rates is large,
totalling about Q8.1 million.

45,421 - 37,328 = 8,093 (Ql,000)

Therefore, the Municipality should study the
stSibility of obtaining a long-term soft loan to
manage solid waste from an international credit

organization. To do so, it is first necessary for

_SEGEPLAN:to 1iét this as a national project with high

priority.
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rable I1-9.2-1  ESTIMATION OF DLPM’S BUDGET TO BE NEEDED

(CASE-1,

ANNUAL INTEREST RATE OF 8%)

(1000Q)

EXISTING ADD OPE

YEAR®  BUDGET

1990 5818 . 9

PAYMENT

_5818_“
6674

79530

:;15642
CLERLT

15495
18513

18709

19092

19697

19333

1651427

DEBT SERVICE TOTAL DLPM HUNICIPAL
o BUDGET' '

BUDGET

55283
68563
71419
77530
77305

77383

80402
80597
80981

81585
81222 -

708425

RATIO

%)

“10.
13
‘13:
20.
19,

20.
. 23.
23.

9

23

24.
23.

52
34
17

02
03

21
.58

14
80

1991 : 6674 ¢
11992 6674 - 2856
1999 6674 3905
1994 ‘6674 - 3905
1995 6674 4208
1996 6674 5796
1997 - 6674 5888
1998 6674 6459
1999 6674 6459
2000 6674 - 6459 -
TOTAL 60069 45937
FOOTNOTE

(1) CAPITAL COSTS

COLLECTION  VEHICLES :
FACILITIES :
TOTAL

¥. DISPOSAL ~ TREBOL

GUACAMAYA

- . TOTAL
{2) LOAN CONDITIONS
REPAYMENT PERIOD
GRACE -~ PERIOD
INTEREST RATE

11225 -

11325

13135,

209586
34081

10
0.«
8.00

. : %/year.
(3) AFTER 1992, MUNICIPAL BUDGET IS DEFINED AS FOLLOWS:

' MUNICIPAL BUDGET OF 1991 + OPEARTION COSTS

(4) OTHERS

SUBSIDY OF URBAN TRANSPORT IS DELETFD FROM MUNICIPAL BUDGET

+ DEBT SERVICE PAYMENT
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Table I1-9.2-2"

ESTIMATION 'OF DLPM’S BUDGET TO BE NEEDED

(CASE-2, ANNUAL INTEREST RATE OF 4%)

(1000Q)

; ADD OPE. DEBT SERVICE
PAYMENT
.0 0
0 0
2856 0
3905 3937
3905 3825
4208 3712

5795 ...4888
58838 5051
6459 - 4993
6459 5552
6459 5371
A5937 37328

TOTAL DIPH MUNICIPAL

BUDGET

5818

6674

9530
14517
14404

F14595
17358

17613
18126
18686

18504

. 143333

-BUDGET

55283
68563
71419

76405

76289
76483
79246
79502
80015
80575
80393

700331

22,

- EXISTING
YEAR ~ BUDGET
1990 5818
19891 6674
1992 6674
1993 6674
1994 . 6674
1995 6674
19986 6674
1997 6674
1998 6674
1998 . 6674
2000 6674
TOTAL. >~ .'60069
FOOTNOTE :
(1) CAPITAL COSTS
COLLECTION

F. DISPOSAL

(2) LOAN CONDITIONS

REPAYMENT PERIOD

GRACE .

'INTERF&T RATE

(3) AFTER 1992,

MUNICIPAL BUDGET IS DEEFINED AS FOLLOWS :

VEHICLES 't 11225
FACILITIES : = 100
TOTAL : 11325
TREBOL : 13135
GUACAMAYA : 20956

' TOTAL : 34091
10

'PERIOD .0
4,00

1000Q
1000Q
10004
1000Q
1000Q
1000Q

years
years.
%/ year

MUNICIPAL 'BUDGET OF 1991 + OPEARTION COSTS

(4) OTHLR%

"+ DEBT SERVICE PAYMENT

SUB%IﬁY OF URBAN FRANSPOR* IS DF[ETLD FROM MUNICIPAL BUDGET

2
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9.3 Projection of Budget

The -5'WM budget required until year, 2000 w;ll be as .

follows

Operational costq . .
1991 " Q6.7 million/year
1992-2000 Q11.8 mlllion/year (average)
"~ an increase of 100%

; Debt.servicé:paymeht,'fhxéase of_infefé%t rate@éfd4%
- 1992-2000- Q4.1 million/year (average)

o "As a result, 1t is necessary to 1ncrease the ex1qt1ng
DLPM's budget from’ Q6.7 in 1991 to 11.8 mllllon/voar as
' operational cost and about Q4 1 million/year as dcbt serv1ce'

| payment. (Refer to Figure II 9.3-1.)



(million

Q.)
520
16.8 |
: 15.9
: o . Debt ~ :
A5 R Service | Debt
T : : T Service
5.0 o 4.1
e - 1.8 | 118
6.7 SN
5 | . Ob, . 'Ob. SRR Op..
' - Costs |- Costs|. Costs
1981 11982--2000 1992-2000
. DLPH's CAnrnual Annual .
. Budget . MNecessary . Necessary
' Budget - Budget
(interest (interest

of 8 %) of 4 %)

Figure T1-9.3-1 Necessary budget for improvment of SHWH
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10. IXtems to be Studicd after Yecar 2000
10.1 Collection and Transport
10.1.1 New Landfill Site and New Collection System

Collection service and transport operation are planned
and carried out in consideration of final disposal sites
and collection services areas. Ih addition, design of
collection routes and access roads to:final disposal sites
is hampered by a lot of restrictions, such as distance,
traffic conditions, number of population served,

distribution of population density, urbanization etc.

Populatlon inerease in the Metropolltan Areca of the
Guatemala City is really strlklng 1n the south western part
(Mixco City) and in:the north-eastern districts (Zona & and
especially Zona 18). As urbanization is and will be |
remarkable in the south-western part, a new landfill site
"has been deccided at Las Gacamayas. On the other hand,
populatlon forecast in the north- eastern dlstrlct in 2000 is
over 386,000. Traffic congestion will grow more and more
intense in the said districts. Therefore, a new landfill
site should be planned in. the north-eastern part.éfter'QObO,

In such a case, a study on new collection and transport
system will be necessary to make best use of the new
landfill site.

10.1.2 VWaste Treatmeht and New Collection System

Also, after 2000, it will be necessary to examine a
feasible and appropfiate system of waste.treatment (gas
recovery'from landfills, composting, incineration, etc.) to
cope with a waste problem. Should such a system be
introdﬁccd, collection and transport system must be rgv1sed

cand 1mplemented to meet new conditions of the SWM,
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10.2 Transfer Station

After 2000, one to three transfer stations will be
indispensable, spccifically in the south, south-western and
souﬁhmeastern parts: of the Study Area, on condition that no.
new landfill site would be opened there. Because transfer .
station(s)'cut the'hauling distance considerably,
eliminating the non-productive time spent by the collection
crews going to and coming from the landfill. It will reduce
manpower and-equipment requirements as well as fuel and
maintenance costs. On the other hand, it will require
special transport equipments suitable to haul a large
guantity of waste to landlill sites. In addition, a
specialiy designed facility is also indispehsable in order
to Kkeep environmental conditions clean and to facilitate

transshipment from collection trucks to hauling equipments.
10.3 Final Disposal

With the essential reasons of financial difficulty and
fundamental policy of Cuatemala City to avoid location of
landfill sites in the southern basin of Guatemala Valley for
environmental reasons, Las'Guacamayas has been selected as
the new 1aﬁdfill site which has already been clearly

mentioned previously.

It may be convenient to remind that the Las Guacamayas
site is good enough only to satisfy the landfilling
requirements until the year 2000.

Meanwhile, further more landfill sites would be needed
after the year 2000 in the areas far from the El Trebol,
such as Villa Nueva and Santa Catarina Pinula.

However, in this case, a study on the most basic
-conditions,'such'as the cfficiency of transportation,
financial feasibility and cnvironmental problems should be

conducted prior to the construction of more landlills.
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In particular, Tor the sduthernipart such as Villa :
Nueva, for instance, sanitéry landfilling method doupled
with éomplete leachate treatment should be'uéed'taking.into-
account the possible negative impact: on: the lake. of

Amatitlan.
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11. Implementation Schedule
11.1 Operational Aspect
'11.1.1 Collection and Transport

Tmplementation schedule in every five years from 1990
to 2000 is shown in the‘follwoing two tables.
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11.1.2 Implementation schedule of the EL TREBOL landfill

site
The schedule is shown in Table II1-11.1-3.

Table I1-11.1-3 Implementation Schedule of the E1 Trebol
Landfill Site

‘92 '93 '94 95 96 97 '98 '99 2000

1. Construction work

1) Ground preparation in the
landfill

2) Access road.

3) Inner access

4) Drainage system

5) Administration facilities
6) Dam cohstruction _' : : o .

7) Leachate pond ' . I | I

8) ‘Slope and landfill b
cperation I

2. Purchase planning of .
equipment ' _
: 4 units . .2 units
Bulldozer _ Tﬁf;uT 0—0.
o E 2 units
Shovel loader
: o2 set]
Circulation pump ‘ _ 1o 0 0.
: _ 2 sets
Aerator : T :T
l'unft'
Truck scale T ?
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11.1.3 The implementation schedule of the sanitary landfill

in Las Guacamaya
The schedule is shown in Table II-11.1-4.

Table 17-11.1-4 Implementation Schedule of the New Sanitary
Landfill in Las Guacamaya

'92 '93 '94 '95 '96 9T '98 '99 2000

(1)} Comstruction work
1) Ground preparation T ——
2) Access roads | o
3) Drainage system R —
4) Adninistration facilities —$—

5) Dam construction P

&) Leachate pond —

7)'Leachate collection ditech 'T—mffT' b 'T——Q—T T
(2) Purchase planning. of
equipment
_ - 6 units 1 unit
1) Bulldozers T——_—T ‘ .T T
: . . 2 units 1 unit
2) Barkhoe . T T . 0 0
. 2 sets
3) Circulation: pump ng;mT
. ' - 2 sets
4) Aerator T‘- T
- . 1 unit
"5} Track'scale T--me

The cohsttuCtion of LQS'Guacam&jésilandfill site will
be'éxecuted during 1992;"h0Wchr,_leadhate'collcction
di'teh and leachate pond and dam construction are to be

executed according to the above table.
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11.2 JInstitutional Aspects
11.2.1 Institutional Organization

(1) Approval of the new organizational
structure of the Public Cleansing
" Service {(DLP) by the Municipail
Corporation _ QCT. 1991

(2) Formation of a Work Group {GT),
to facilitate the transition of the o P
present DLPM to a new organization OCT.-DEC. 1991

(3) 'Préparation of the draftrof budget
of the Public Clean51ng Service for _ S
1992  AUG.-OCT. 1991

(4) Implement the new Public Cleansing
Service organization;'making-
changes and transfers of municipal
personnel required and putting
into operation of the new Private : ‘
Collection Planning Unit ' JAN.-DEC. 19989

(3) Use of management lndlcators,
commencing preparatlon from January
1991 AR 1992-2000

(6) Collection of information and
setting up of a database during _
1992, commencing its use - 1992-2000"

(7)  Organize the Metropolltan Solid
Waste Committee (CMDS) and commehce - -
intermunicipal coordination o .‘_OCT,=1991—MAR._
activitics | | 1992
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(8)

(9)

(10)

C11.2.

(1)

(2)

(3)

11.2.

(1)

Evaluate and carry out the hecessary
adjustments regarding 1nstitutional,
organizational and financial aspects
and others proposed in the M.P. OCT.-DEC. 1995

Preparation of the long-term plan

for the selection of new sites for

future sanitéry:fills in the

Metropolitan Area : 1993 - 1998

Prepération.of.the'solid waste

usable'component recovery and recycling

program, ih an éttempt to obtain

8% recovery of solid waste In the _ -
yvear 2000 _ _ S 1992-2000.

2 Community Education and Participation

Pfepafation_of a program for the community
education and participation in solid
waste handlihg by the Planning Unit AUG.-DEC. 1991

Incorporation of a professional
{(social worker) to the DLP, to take
charge'of'the community education

and participation program AUG., 1991

Development of the community

education and participation program,

‘including the use of the video

prepared by JICA 1992-2000
3 Personnel Training

Establish ‘a permanent training
progfam_of.Muniqipa1 Publicr '

Cleansing personnel, monitored, by
the Planning and Evaluation Unit _ 11992-2000
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(2)

(3)

11.

(1)

(2)

(3)

Training of personnel at three

levels:

1)

2)

3)

Obtaining of financing'for this
program from international and

bilateral technical cooperation

Management level:
One official per year

Intermediate level:
Fifteen persons per year

Operational'lévelz Two sessions

for 80 persons per year

and credit organizations:’

Continue bpefating=during this - -
decade with the dual collection
system, private and muhiéipal. with
the participation of the present

private collectors

Approval of concession zoning by

the Municipal Corporation

Gradual granting of concessions:

1)
2}

3

4)
5)
6}

One zone

Thfee ZONES
Three zones
Four zones
Five zones

Other concessionable zones
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1991-2000

-1982-2000

1982-2000

.4 Organizational Aspects of Private Collection

1991-2000-

Jan.-Apr. 1992

1992
1993

1994
1995
1996
1997-2000.



(4)

11.

(1)

(2)

Monitoring of the entire private

collection proCéSs by the

_corrésponding department of the

Municipal Service =~ . - 1992-2000

.5 Finance

ACquisition'of'foreign or international soft loan
- Study;thé'possibility_of'acquisition of foreign or
international soft loan, for example IDB, WB, and

OECF  of Japan, by the Municipality: in 1991

- Approve this project as a national project with high
priority, by SEGEPLAN: Jan-Mar in 1992

- Negotiation with foreign 6f international fiﬁancial
organization by ‘the Municipality: 1992 - 1995

Increase of SWM's budget

Study. the possibility of creation of new revenues of
the Municipality including fees and: tariffs: in 1992

~ Study the ﬁossibility of increase of existing fees
-and tariffs: in 1992

- Study the possibility of changing distribution. of the
municipal budget, that is to increase DLPM's budget:
in 1992

- Study thétﬁoésibility of requesting subsidies from

the Central Governméﬁt: in 1992

2187



(3) Support for private collectors
- Flnan01a1 support through granting the concession.
-Prlvate collectors given the concession by the.
Munlclpallty will be able -to borrow money from
commercial banks ea31ly, in order to replace
collection vehicles: 1992 2000. :
11.3 Environmental Aspects
-When organiZing the. new SWM (Solid Waste Management)
system, it.will.be important: to introduce a system: to
monitor the -environment.
The following items should be monitored: 1992-2000
(1) City environment
Monitoring Of5c15nde$tineﬂopen=&umpingﬁsites3
(2) Fipal disposal
1) .Surface- water monltorlng in the rlver ‘basin area'
2) Ground: water monltorlng Vlﬂ monltorlng wells:
- 3) L.eachate mon;Lorlng_at retention ponds
Implementing the above monitbring system. will a]lew

Tinal djeposal conditions to be checked and clandestlne
opéen—-dumping sites to be monltored '
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III. FEASIBILITY STUDY









1. Identification of Priority Projects

The policies to be implemented in stages by the year
2000 have been set out in the above MP. Among these, there
are some Tirst priority projects requiring urgent
implementation. It is believed that the implementation of
these first priority projects must be achieved by 1995 at
the latest. Therefore, it is essential that the possibility
of their implementation be determined as soon as possible.

To make this determination, the JICA Study Team (JST)
conducted a feasibility study from January to March of 1991.

The subjects of this study are as follows:

) The improvement of collection in marginal areas.

(2) The improvement of the El1 Trebol landfill and the opening
of a new sanitary landfill in Las Guacamayas.

(3) The institutional development of the DLPM.

Although the period for this study was 1imited, the
JST was able to obtain the data necessary to determine the
feasibility of these projects with the cooperation of their
counterparts in the Municipality of Guatemala and the

related authorities.

The feasibility of implementation of the above
projects by the following methods was confirmed by

investigating the data and records obtained,.



2. Pilot Projects
2.1 Container Pilot Project
2.1.1 Objéctive of the Pilot Program

The' obJectLve of this pilot program. was to qtudy
residents' response to and cooperatlon for the collection
system in marginal areas based on the use of contalnersi

2.1.2 Location of Containers

“Containers were set up in places where_the following

conditions were met:
(1) The location’ should be an outlying area.

{2) The location should be a feasible co]lection 51te and

access via collection routes should be good
(3) The location should be served only by the Municipality.

(4) The location should be nearby to unauthorized open. dump

sites.

Containers were set up in the following colonies.

Name of colony Number of containers

Limonada (Zone 5)
Paraiso (Zone 18}
Alameda I1I (ZoneZIS)
Atlantida (Zone 18)

Limoﬁ {(Zone 18}

;—\_r—-ooqw

Total : .20




In the coionies of Limonada and Paraiso, small
handearts with drum contalners were prepared to facilitate

the transport of solid waste to contalners.
2.1.3 Procedure
(1) Informing the residents about the containers

Residents’ willingness to cooperate'in the project for
hauling solid waste to containers was tested ‘in each of
the afcas. Ihitially, the.informétion givcn.about the
containers differed somewhat: in each area. In the
Limonada colony, Don Alejandro Diaz, the director of
DLPM-and_the~members of JST visited the site to ask for
_ cooperation from the leaders of the area. In Paraiso,
.the'same pfbcedure was undértakén. In Alameda IV,
however, containers were explained to residents, but

the leaders' cooperation was not solicited.

{2}y Containers
~Containers were constructed of steel and had a capacity
of_O.SS ma, The containers were manufactured to fit

the collection vehicles, which were produced by Iveco

in Italy.
2 2.1.4 Duration of the Experiment

The pilot program was. carried out from January 1991 to
March 1991 by JST and DLPM.

2.1.5 Results
z'Average.fullnéss:Qf containers
. 238.9% at the Limonada colony

75.5% at the Alameda III colony '
868.6% at’ the Paraliso colony



22.92% at the Atlantida colony
94.7% at the Limon colony

Except at the Atlantida Cdlony. all containéfs were
rfilled to over 60% of their capacity. The data suggests.
that the containers would be sufficient for fhé residents
involved provided that proper opefafihg_conditibns were

maintained.
2.1.6  General Evaluation

The pilet study was conducted at & locations¥~4 
locations in zone 18 and 1 location in zone 5. - The results _
Show‘that residents of these communities:were'Wiiling to put
their waste into the containers. This‘Suggests_fhat the
containers will be effective as a method for solid waste
collectidh”providedfthat-the*proper-oberatinglprocedures'are
adhered to. Requisite conditions to ensure sﬁcéess of .the

program are shown below:
(1) Frequency of collection by DLPM

DLPM must cdliect waste often enough so that the
immediéte vicinity of the containers does not become
filthy from the_aécumulation of excess waste. Filthy
situation would'jeopardize local residents’ wiliingness

to partake in the system.
(2} Public felations activities

The pilot study proved that it is essential to cafry
out public relations activities. Bédause_waste o
collection in Gudteméla City is carried Qut thfbugh a
dual collection system, soéib—economic_QSpccts of the
program carry more weight. than techniéal aspects from
the standpqintfof ensuring the program's success.
Containers should therefore be introdiced only after an

understanding has becen reached between municipal



2.2

2.2.

authorities and private collectors.
Video Program
Purpose

A VidengrOgram was implemented as one of the pilot

projects in the feasibility study. The purpose of the video

program was to educate residents on how the system works and

to advise collection workers how to collect solid waste more

effectively.

2.2.2  JTtems Presented by Video

(1)

(2}

(3)

Edition for housewives

_One-of'thé_videos produced was specially geared for

housewives living in low-income areas, where waste

‘management and sanitary conditions are extremely poor

and the rate of illiteracy is high. For the program's
success, it is essential that these housewives learn

proper ways to manage and dispose of solid waste.
Edition for teachers, students, and children

in-the'same way, teachers, students and childrén will

play an. important role in the success or failure of

'solidwaste management in years to come. This video

explains: the hazards offsolidrwaste'and shows proper

methods for solid waste discharge and collection.

Edition for waste collection workers

This video stresses to waste collection workers the

rimp¢rtance of their job and therefore gives them a
_reasdn to be proud of what they do.



2.2.3 Presentation of Videos

Activities geared to'residenté of - low-income areas
should.be carried out with the cooperation of community
- leaders, volunteer groups, or othef active members of the
community. The cooperation of these people is essential for

arranging a place and time for video presentation.
2.2.4 Conclusioﬁ

We concluded that the videos_were viéwed'favorably by
residents who watched them. The video portrayed the waste
management issue realistically, indicating the relationship

between safe practices and people’'s health.

The video programs cited cholera as a diseése that
could result from inappropriate waste management. This
proved very effective-because it so hapbehed-that at the
same time, cholera was running fampant through Central'and

South America.
2.2.5 Evaluation

The video presentations wéré a'success. As of May 10;
1991, more than 20,000 people had seen the presentation.
Viewers found both the contents and.the way they were
explained easy to:understand. This project has therefore
reconfirmed that aUdio—visual education programs employing
videos are very effective in areas where.the perCentége-of

illiteracy is high.
2.2.86 Recommendation

A video-based educational program_Should?be implemented-
to raise the public's awareness on sanitation issues. Such
a program should also help to improve relations between

residents and the municipal authorities.



2.3 Pilot Project of Preventive Maintenance
2.8.1 Background

At present, DLPM:do not have sufficient collection
vehicles for their daily work, ‘because many of those
vehicles whiéh have been used more than 15 years are
frequently submitted to a corrective maintenance and not to

a preventive maintenance.

On the other hand, they do not have sufficient
workshops nor tools for minor repairs or services, making-

the vehicles stay in the workshop more time than necessary.

In addition to above, as for the space, disused
vehicles (junk) are deposited under small spaces having
roof, which_causés that in many-CaSes. repairs are made in

an unpaved yard causing problems, when it rains.

The shortage of reserve vehicles or "STAND-BY" makes it
more difficult to éarry out a preventive maintenance
program, and it is practically impossible to do it in:the
nocturnal hours due to the difficulties of paying extra
hours to the: personnel.

Tn summary, the major problems detected in the

preventive maintenance are as fellows:
(1) Lack of preventive maintenance program.

(2) Lack of adequate installations for periodical

inspections and minor repairs for the vehicles.

(3) Lack of'eqﬁipmeht and tools for preventive maintenance

and minor corrective services.



(4)

(5)

2.3.

Absence of a unit of maintenance, which, having
sufficient resources, administrate; direct and control

the maintenance of all the equipment of DLPM. -

Lack of a maintenance unit which administer and control
all the equipments of DLPM.

Object

The object of this pilot project was'to evaluate the

possible implementation of a preventive maintenance program

of collection vehicles of DLPM, delivering the

recommendation obtained as experiment results, destined to

solve the problems and obstacles identified previously.

2.3.3 bevelopment of Pilot Project

(1)

Personnel training

With the object of updating the mechanical knowledge
related to preventive maintenance and small repairs,
the JST organized a training course for the mechanical

personnel and assistants.

This course was made up of theoretlical classes.
Inspection sheets wére prépared and explained so that
attendants might cope with the present collection :
reality, and the current problems'of'the mechanical
workshop of DLPM, in relation to personnel
avallability, tools, and equipment.

Preventive maintenancce program

A preventive maintenance program was revised and .
adjusted. At first, the program'aimed at daily and
monthly inspections. Now, quartefly.;bi—annual; and
annual inspections must be included. These should
undoubtedly be implemented and evaluated by the DLPM.



The "Register of Repairs" and "Work Order" sheets are

also to be revised and adjusted.

Regrettabiy;'this work was detained when a unit was
established which centralize the malntenance of all
municipal vehicles, wﬁere'the cleansing equipments have
no priority and it seems that there is no preventive

maintenance program for the moment .
(3) Manual for preventive maintenance

with the material that was prepared for the Preventive
Maintenance Program, and with the material that was
used in the training course for méchanics,'a.manual’has
been prepared with the purpose that it be used as a
consultation manual. and also for the training of new

personnels who join in the unit.

92.3.4 TEvaluation

The conclusion is that the preventive maintenance
‘program is feasible in its:implementation by DLP, and its
application. will be effective to improve the operation rate

of the vehicles, as well as to increase their life time.

On the other hand, JST has pointed to the high ranking
Municipal officiéls the convenience of keeping the
maintenance in the workshop of DLPM, and the recommendation
has been . accepted, which.would mean that fhe proposed

preventive maintenance can be carried out.
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