should be shifted from DLFM.
3.3 Opening of New Landfill Site at Las Guacamayas

3.3.1 Selection of Sﬁitabie'Landfill Method for the Las

Guacamayas

‘Down slope method was also selected for Las Guacamayas

ag same as El Trebol.

'Cohceptual plan of the landfill method of Las
Guacamayas is shown in the Fig. IT1I-3:3-1 - Fig. II1-3.3-8.
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Table 111-3.3-1 Evaluation of Three Landfill Methods of "Las Guabamayas"

bottpm method

No..1 .Nq. 2 No. 3
Truck acéess to Multi platfurm Down &lope
- method

:method

Unloading

Always unloading

‘Always unloading

Transpor- Basically, . _

_ tation trucks have - at the top level  at the top level
access to the ‘ground. . ground. Push
bottom Bulldozers push ~ waste to bottom
step-by-step - the waste to the sliding on '
for unloading bottom. platform- slope' by

by-platform. bulldozers
Difficulty Aged trucks have No problem Norproblem-
. : g difficulty to -. :
ascend to
the bottom for
~unloading
.Efficiency Not good Good Good .
l.and- Need %o push Not necessary Necessary Nebessary
filling waste to the ' : :
bottom
Soil for DiréCt_transport Pushed platform- - Push dbwn_@n
covering by trucks by-platform using - slope. by
: bulldozers bulldozers
Operation Easy. Easy Easy
Covering work Easy Vot easy Somewhat
: : ' .difficult
Equipment Soil transport By specific By.bulldozers By bullddzers
~required truck : '
Costs Number of A few Many Many'
' personnel '
Opera- Investment cost Yes for specific For bulldozers For bulldozers
tional trucks
condi~
tions Time to A long time Not so long -1 year
start up : .
Preparation A long time is Noit so long © About 1 year
work ' required
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3.3.2 Construction of Sanitary Landfill at lLas Guacamayas

(1) The most basic concept and basis for construction of

sanitary landfill at Las Guacamayas

The-slope'with'about 35 m width will be constructed

with the natural soil.

Basically the waste and covering materials will be
transported sliding on each specified lane which is
constructed on. the slope divided into three lanes,
between them 2 m width pértition zone consisting of
cobble stones is'provided for gas exhausting and

leachate draining.

- BOD of leachate: 5,000 mg/l
- Quantity of leachate:~'785 m2/day .

{(2) Construction planning
1) Construction of internal access roads and slope

a.  Internal access road (including small branch

roads)

The main road along the new fence will be paved

with stone.
- Width of the road: S 10 m

- Length of the road: about 310 m
Thickness of stone pavement: 0.3 m

b.  Slope

'SlOpé will be constructed for transpertation of

waste and covering materials
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2)

3)

- Width of the slope: . 35 m
~ Length of the slope: about 200 m
= Material: ' - Soil

e

Ground preparation

Existing top level ground where thefcolléction
vehicle will unload the waste will be prepared.
It is necessary to level the ground.

- Ground area: about 18,000 m=

Drainage of rain water

The rain‘water_on_the top 1ev¢l gfound'and places
nearby has to be collected and led to the outside
of landfill site in order to minimize the quantity

of leachate.

- Maximum rainfall rate: 74.8 mm/hr

- Area: subject to collection: 130,000 m*

- Design of drainage system: Open ditch
Size of ditch 450 mm x 450 mm
Material of ditch Concrete”

Length of total ditch about 900m
Administratioh fTacility
To implement the sanitary landfillizig method, the
following facilities are indispensable from the
administrative view points. '

a. Fence

Concrete made fence will be construéted with 2
gates to:control the public from entering.
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- 8ize of fence: 10 cm thicknesé X 2.3 m height
- Méterial; Reinforced concrete
»-Length.of_fence: about 1000 m

_ Size of gate: 2.3 m height x 6 m width

- Material of gate: Mild steel made

Workshop

A workshop will be constructed for maintenance
~of bulldozers and backhoes, etc.

‘Maintenance tools and equipment have to be

.‘bought;'_‘f

— Size of shop: 50 m=2
- Material: Steel columns with roof

. 0il tank yard

"~ The oil tank yard will be constructed to locate

the fuel oil containers
- size of yard: 15 m?
Parking lot

The parking lctft will be constructed for city
government owned vehicles and others.

- Size of parking lot = 1400 m=
Operator’'s shed

The shed will be cénstruéted for operators

resting and other purposes. - -

-~ Sizc of shed = 30 m=
- Material = Steel-and slate roof
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4) Dam construection

This will consist of conecrete and wire-mat dams to

form a leachate reserving pond.

Beside the pond, a pump house and its fdundation

will be constructed.

- Structure of concrete dam: GCravity dam
-~ Size of dam: 4.0 m height x 20 m length
width at top:- 0.5 m.
_ width at bottom: 3.7 m
~ Structure of wire-mat dam _ '
_ Size of dam: 2.0 m height x 20 m length
Width at top: . 1.0 m
width at bottom: 14 m -
- Materials of wire-mat dam: Wire?net and cobble

stones

5) Leachate pond

- Volﬁmehof pond: about 1000 m®

- Number of concrete foundation: 1

- Number of pump house: 1 :

- Size of pump house: 12 m*®

- Material'oftpump house: -"Steel construction with

slate

8) lLeachate collection ditches (to be constructed by 3

stageé)
- Standard width = 24 m and total leﬁgth about 926 m
(3) Equipment plannihg
To implement the'sénitéry'landfill'the fclloWiﬁg_

equipments have to be provided.
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1)

2)

3)

4)

Bulldozers

Waste and cover soll have to be pushed down on the

" slope by‘bﬂlldoiers from the fop lével ground to

the gully bottom.

- Number of bulldozers: 6 (six)

- Type_qf‘bulldozers: High sprocket type for soft
ground '
Capacity: 230 HP

Back hoe loaders

Tﬁis loader will be mostly used for on-site’

excavation and transportation of the natural soil.

- Number: .2 (two)
-~ Type: Wheel loader type. . .
- Capacity: 150 HP, 0.8 m®

Submerged pumps

The pump will be used'for leachate recirculation
from the pond.

- Number: 2

%-Typé: ‘Submerged type

- Capacity: 30 m?/hr x 5.5 kW

Aerator

The aerator will be used for leachate aeration in

"the tentatively made small pond.

- Number: 1

-~ Type: Portable type

~ Capacity: 3.7 kW



5) Truck scale
This scale will be usedﬁfbr wéighing of solid waste
transported to the site, and the data will be
'automatically processed by acomputer.
- Number:. 1 . s
- Type: . Multi load-cell type with computer data
processor
- Capacity: 30 tons
3.3.3 Cost Estimation and Its Basis . °
(1) Construction cost
1} Ground prepafation' Q150,000
2) Access road (Slope :structure) . - .. Q2,805,000

-$1lope for hauling solid waste
W=23m L = 200m

3)  Drainage system

a. Concrete ditch 450 mm x 450 mm Q270,000
L = 960 m o
b. Drain pipe at the bottom of gully . -~ Q208,000
D =50m Lo=1040m .. f
c. Concrete box ' R : - QlG;OOO
Sub total . o Q494,000
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4)

5)

6)

7)

Administrative facility

Pﬁmp

.Submcrged 0.5 mﬁ/min.

Head

Pump house

Sub total

~a. Fence I=2.3m L =1000mn Q70,000
b. Parking lot 1400 m= Q70,000
¢. Fuel oil yard 15 m= Q30,000
d.  Work shop ' = 50 .-m= - Q50,800
e. Shep for operator 30 m= Q62,700
f. Gate H=2.3m W=10m 2 gates Q4,000
‘Ssub total Q287,500
Dam construction
~ Concrete gravity dam CH = 40 m, Q49,000
- L =20m :
- Wire-mat dam Q750,000
_ Sub total Q799,000
AppProx. Q800,000
Leachate pond
Side wall Q535,200
Clay layer 500 m= - Q40,000
Llectric facilities Q130,000

2 pumps Q210,000
20 m.

Q14,770

Q830,000

Construction of leachate colléction ditch

Cobble - 2,000 + 11,000 = 13,100 m®

Syﬁthetic rubber sheet
Clay layer

Sub total

3 - B3

2.0 m/m, 22800 m=

9100 m3

Q2,863,000



(2)

Equipment cost

1)

2)

3)

4)

Bulldozers . . . Q8,022,000
Capacity: 230 1P

Type:  High sprocket type for soft ground

Number of bulldozer: 6 (six) ‘

Backhoe loader ' Q1,785,000
Capacity: 0.6 m=

Type: Wheel loader type

Number of 1oader: 2

Submerged pump - ' Q210,000
Capacity: 15 kW x 30 m

Type: Submerged type

Number of pump: 2

Acerator - : Q10,000

Capacity: 3,7'kW

“Type: Portable type

Number of aerator: 2

Truck scale - = o Q400,000
Capacity: 30 tons

Type: Multi-load-cell type with computer data

processor

Number of scale! 1
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(3) Operational cost .

1)

2)

3)

4)

5)

6)

Fucl-

For bulldozers _
5.8 gallons/bulldozer x 6 X 6 hrs = 210

~ Tor: back hoe

1.8 gallohs/badk-hbe X 2 X 6 hrs = 20 _
Total : 230 gallons/day

230 gallons X 313'days.='71,990 gallons/year

Fuel cost 71,990 x Q6.3/gallon = Q453,540/year

Maintenance

Unit maintenance cost for bulldozer

Q42/hr x 6 x 6. = Q1,512/day
‘Q3/hHr x 2 X 8 Q38 /day
Total Q1,548/day

]

1,548 x 313 days = Q484,500/year
Electric power : Q46,300/yecar

Personnel cost 8 x QB00/day = Q4,800/day
4,800 x 313 days Q484,500/year

vaering_matérial . _
150,200 m® x Q28/m® = Q1,405,300/year

-Bio—gas‘exhausting-dUcts

Q64 ,000/8 YGars
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3.4 Final Disposal in the Isolated Areas

The isolated areas (IA) are defined as areas
topographically separated from the other_residenfial areas
by the surrounding gullies. The disposal method proposed
for these areas will be self disposal as it is being
performed now, In further future after the yvear 2000, it
would be recommended to be transformed into the mini-scale
1andfiil bhasically, in accordéhée Wiﬁh the topographical
conditions of the area in questlon
However, it must be a controlied landfill at least.

3.5 Final Disposal at Marginal Areas

Before considering the final disposal in these areas,
‘geographical meaning of the marginal: areas in the

metropolitan area of Guatemala City should be recognized.

It does not necessarily mean that the areas are
geographically separated from the surrounding: areas like _
isolated areas. It can be said that these areas are rather

socially separated frqm the surrounding areas.

In- this sensec, sclf dispésal methods like the .ones for
1solated arcas should be taken into account for the marglnal

areas in future

On the other hand,; it is obviously true. that the
ordinary pUblic-collection services to such areas have to'be

considered as much as possible.

In this case self disposal methods Wou1d_be understood

as mini-landfills carried out in a controlled manner at

" least.
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4. Institutional Aspects

4.1 Proposed Organizational_Structure

_As.has.aiready.been ihdidated, the recommended
alternative is to oréahize, from 1992, a Public Cleansing
Department (DLP), a'municipal department which would be
responsible for handling solid waste in Guatemala City and,
in addition, for coordinating with the municipalities
involved, the handling of solid waste in the'Metropolitan

Area.
4.1.1 General

_ The proposéd organizational structure is shown in_the
Organizatlon Chart proﬁidéd in Fig. 111-4.1-1. The

.selection Qf_this alterhative will promote greater prospects
for the improvement of solid waste management given that the

following criteria has been considered:

(1) Includes the formal and coordinated participation of
private collectors in the public c¢leansing system,

thereby avoiding social conflicts.

(2) Incorporates the planning_and evaluation system,
which is indispensable for making decisions within the
DLP.

(3) ‘Perméhentlf and continuously promotes community
“education and participation to support solid waste
managemeﬁt. At_ﬁhe same time DLP will reinforce the
process of supervisién and. the fulfillment of

corresponding laws and regulations. -
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(4)

Improve the operatlng efficiency of the municipal
public cleansing setvice without jncreasing personnel
except for key positlons and, at thg same tlme, avoid

social problems by avoiding dismissals or reduction of

'perqohhel - The proposed organizational structure also

1ncludes the 1nstruction and tralnlng of human.

r GSOHI'CGS

Alternative organization chart which is'tfahéitéry'
during improvement of "E1l Trebol" landfill site is -

shown in Fig. III—4.1~2.
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Public Cleansing

Division

Public Cleansing

Director

Sub-chief

Section of
Administration

~| ‘Planning Unit

Market

Department of

Private Collection

Education and
Culture

Déparfmentlof

Operations
Collection & Final . Haintenance
_Sweeping Disposal - :
E1 Trebol Las GuaCamayaS:

IFig. I1I-4.1-2 Chart for the Public Cleansing Divisidn, DLP
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4.1.2 OrganizationaIQSystem

The new proposed organizational :structure of the DLP

 has a Management which includes the Submanagemerit, the

Planning: and Evaluation Unit, two Departmenté. Private

Collection and Operations, and one Administrative Support

(1)

{2)

" Section:

Management of DLP

The Management and Submanagement of DLP bléns.
organizes' directs, coordinates, controls and operates
the supply of public cleansing services in Guatemala
Clty, efficiently administering operations for the

benefit of the public. Public cleansing service is

_underétood to be that including sweeping of the streets

and public”afeas. collection, transport, treatment and

the:final disposal of solid waste.
Persqnnel: 4
Planging'and“Evéluétion.Unit
Functioﬁs:

—_Prephre short-, medium- and long-term plans.

.—:EValuate-thc costs'aﬁd overall efficiency of all DLP

~operations. :
- Prepare and 1mplcment a correspondlng budget

program

:,4.Collect and ‘process all DLP statlstlca1 information.

f_Establlsh a data- proce531ng system whlch permits the

t. DLP's decision- making based on the. lnformatlon
- Maintain .control of all scheduled act1v1ties,

_Yerifying the overall performance, the Causes of any

fvariatibns and the cbrreétiVP measures to be applied.

ST Prepdre and conduct the- 1nstruct10n and tralnlng

_programs for DLP. pcrsonnel
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(3)

- Prepare any necessary projects for the-impfovement,
updating and expansion of legal regulations and
standards relevant to solid waste management. .

- Promote mass education and community participatibn
through a video program,lpublic sanitation campaigﬁé,
fecovery and recycling programs and programs teaching
the correct use of containers in diffeéerent areas.
Carry out thesc activities'within different
population sectors, such as outlying areas, markets,
jisolated area, schools, private collectors, and the
DLP itself. _

- Register public complaints and direct these to the

.correqunding department fTor attention.
Personnel: 5
Private Collectioﬁ Department
Functions:

- Strengthen the duai—collection system

- Supervise and control private collection

-~ Coordinate with private collectdrs to provide better
quality service'While increasing coverage.

- Study and_organize the colleétibn zones for the
pufpose of granting them as concession. |

- Establish the necessary conditions and procedures
prior to granting concessions.

- Assign and contract concessions .

~ Promote private collectors through technical _
consultation, training courses,: and the surveillance
of illegal and clandestine competition.

- Supervise the Tulfillment of-cbntracts and cancel
and/or penalize in case of nonfulfillment or .-
violations. '

i~ Confirm that all the domestic solid waéﬁewgeﬁerated

within the concession Zones~iS‘being_collected by the

private collector commissioned to provide :the service.



Personnel: 9
(4) Operation Department

Includes the eleménts, resources and activities carried
out to administer the*preparation'and execution of
collection, sweeping, storage, transportation,

tréatment and final‘disposal of solid waste projects
directly or through contracting, as well as the
cperation aﬁd maintenance of any equipment or
installations intended to provide public cleansing

services.

The Operations Department includes three scctions:

—*Collection and sweeping
- Final.disposal ("El Trebel" controlled landfill and
the future "Las Guacamayas"” sanitary landfill)

- Maintenance
Personnel: 6859
(5) Administration section

This is a section which supports management in the
administration of human, physical and financial

resources.
‘Functions:

- Execution of the budget

- Adminiétration of supplies

~'InVentory control

- CCntr01 of personnel : -
# Annua1wmedica1fexamination'of'workers_

- Administration of equipment-and‘machinery
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Personnel: 7

4.1.3 Evaluation

The feasibility of the project and the attainment of

the goals proposed in'the'main plah will depend, to a great

extent,

on the institutional and organizational

establishment proposcd;

(1) Organizational feasibility

1)

2)

The purpose of the orgdnlzatlonal system 1s to
realistically lespond to the objectives. and goals

proposed in the prOJect.

Improve operational efficlency to satisfy the
collectidn:ddmand in'éutlying'aroas and reduce
the problem hlghlighted by : 500 open garbage
dumps.

Improve present sanitary condltlons at the "El'
Trebol"” landfill.

Obtain the formal participation of private

collectors

To make this érganization effective, realistic

measures and practices aré'pfopoSed:

Incorporate a Plannlng and Evaluatlon System to
aid in the d001sion maklng process

Promote community education and partlclpatlon
Initiate a preventive maintenance program for the
equipment. _ IR '
Establish a permanent tfaining prbgram=for
personnel o : |
Gradual]y increase the flndn01al resources of the
public clean51ng serv1ce to face the: hlgher costs
which any .improvement -of Serv1ces.w1ll.entall.'
Once again it should be stated that thgre'Will be
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1o ‘increase of personnel and that the only
additional reésources will be exclusively for

operating costs.

3) The new public cleansing service will not take high
profile within the Municipality. What is important
'is the internal reprganizdtioh of this department,
as well as the institutional, political and,
partiéularly, financial support provided by the

municipal corporation.
(2) Evaluation indicators
Thefmaiﬁ indicators to'be'evaiuatéd-are the Tollowing:
i). solid waste Qeﬁeratioh: Kg/working day :

2) Coveragé: Percentage of the population seérved with

collection relative to the total population.

3) Productivity: Number of residents served per DLP

employee. ' -

"4) Quality: Percentage of the number of satisfied users
-rsurveyed relative to the total number of users
survéyed.

5) Costs:

- Manual and mechanical_sweeping ($7ton swept)
~ Collection ($/ton collected)
- Final disposal ($/ton filled):

- 8) Operation:

- Numbér of Qpen:garbage dumps, evaluated every 3
months
- Tons of .garbage collected per month
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- Tons of garbage disposed of at "E1l Trebol” and
"Las Guacamayas" per month. '

7) Truck scale performance: Numbér of weighings per

day

8) Frequency of claims or complaints: = Total number
per month/population served.

9) Personnel:

-~ Rotation: Pércentage of_thegndmber of retirees_per
vear relative to the total_humber of employees.

_ Absenteeism: = Percentage of days of absence '
relative to the total number of workdays for all

personnel
10) Private collectors:
- Registration of private collectors
- Tons collected per day
- Quality: Percentage of the number of satisfied users

surveyed relative to the total number of users

surveyed.:
4.2 Concession to Private Collectors
4.2.1 Dual Operating System for Private Collection
The dual collection system, municipal and private, as
has already been indicated, is one that is proposed in the

main plan and that will operate during the decade.

Once the above decision has been made, Lwo

possibilities will have to be defined:
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(1) Continue operating with the current private collectors,

or

{2) Contract with one or several new private companies
which will be established specifically to provide this

service.

After a simple analysis, JST concluded that for
economic, Tinancial, social, political and operational
reasons, the first_altcrnative) (1} Continue operating with:
the current'private collectors,” that is, the Association,

Cooperativeiand.Independénts‘was the most recommendable.
4.2.2 Formalization with Private Collectors

The next step was to define the formalization procedure
of the collection operation in the light of the special
characteristics of the groups and persons .engaged in this

work.

{1) Formalize th¢ process through the concession

of zones, or
(2) Continue operations ‘in the same way as in the present.

- "These two paths were'cérefully analyied, and an
intermediate procedure was:recomménded, that is, the method
of concession zones, however, this is to be done-on a
gradual basis and for the time being operations would
continue.as in the present manner in zones not yet grahted
as concessions. - The schedule for the granting'of'
concessions is shown in the chart below, which indicates
thatfup'to'1995, concessions would be granted Tor 11 of the

20 zones in Guatemala City.
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Year Concession Zones

1992 1
1993 3
1994 3
1995 4

The analysis and evaluation of the procedure, operation
and development of the zone concessions in- 1992 will be of
great importance to make corresponding adjustments. in fhe |
process. This study will be carried out by the DLP.

4.2.3 Criteria for the Identification of Zones to be '

Granted Gradually as Concessions

The criteria for determining the priority of the zones

to be granted as concessions 1is:

(1) The type of area established in -the collection plan.
ECA is preferréd. '

(2) The number of open garbage dumps withinfthe zZone. -

Zones with more open dumps are preferred.

(3)Y The financial return:expected in the zone based. on the

following premises:

- Average truck capacity: - 15 m*® ,

_ Volume occupied by load in each truck: 70%

- Standby trucks: 20% additional, since old vehicles -
are involved. |

- Number of tfips to the landfill: Average, 1.2 per
truck per working day. _

- Average rates: Q.12, high level; Q.7, intcrmédiate
level; Q. 1.00, low level - '

Zones with high financial return are preferfed.

(4) The possibility of conflict among private collectofs. 
Zonces with smaller conflict possibility are preferred.
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4.2.4 Concession Procedures.

The procedﬁrésgwefe studied for the granting of

concessions. They include;

(1)

(1)

(2)

(3)

(4)

Zoning
Conditions for the concessions
Criteria for the awarding of concessions

Contracting of concessions

Zoning

1)

2)

3}

4)

5)

6)

Maintain the jurisdiction of the present 22 zones

of Guatemala City.

Concessions may be granted in 20 .of the 22 zones,
either totally or partially during the decade.
Zones 24 and 25.are excluded because they are rural
areas. However, the zohnes corresponding to the
municipalities of Mixco, Villa Nueva, Chinautla and

Villa Canales should also be. inciuded.

The-zone3corresponding to Santa Catarina Pinula

will be treated as an isolated area, where a

‘specific approach will be taken.

The City_of.Mixco; with its larege population, may

be subdivided into as many as three zones for

concession purposes.

In.addition, alternatively, considering that Zones

7 and 18 have also dense populations, it is
recommendable that they also be subdivided into two

subzones ecach (7A and 7B; 18A and 183).

-In'summary; taking into consideration the above,

‘the zoning for concession purposes will include:
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7)

8)

9)

20 zones in Guatemala City, three in Mixco, and one
each in Chinautla, Villa Nueva and Villa. Canales,

bringing the total to 26 zones.

However, the abové zoning is a proposal, which
should be adjusted in practice to aécouﬁt for local
conditions and characteristics, as well as any
jurisdictional. topographic and access probléms
which may arise. Thus, fdr.eXample, the following

cases may arise, among others:

a. Zones which will be granted partially

b. Special areas, within zones, which may need to

| be handled 1ndependently '

C. _Igolated areas which may be wranted as
concessions to private collectors.

d. Sectors of a zone which for topographical”
reasqﬁs or_due to easy access,'may.be _
concessioned in contiguous zones, even if they
lie within the jurisdiction of another '

municipality.

Consequcntly, the approach to zoning cannot be
rigid, and special caseés should be treated ang
resolved by the DLP’'s Private Collection: -
Department, with the SUpport.of this department's
Planning Unit. The solution of intermunicipal |
jurisdictional guestions should have the support of
the Métroﬁoiitan Solid Waste Committec (CMDS),
whose establishmeﬁt has been proposed in this

study.

Table III-4.2-1 presents an example—showing possible
concession areds; the: design populatidn‘in'the year
1995, the estimated amount of garbage-generated in
eéch zone in 1995, the reqﬁired load capacity to

‘collect all the garbage generatéd each'working day

in arcas where collection is easy. Naturally, this
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- example would represent the alternative of the

maximum concession.

10) Tables III-4.2-2 and III-4.2-3 present financial
simulations for the formalization of concessions in
the zones during. the decade. It is expected that
already existing vehicles of prlvate collectors

“will be used for the most part. Twenty percent of
the additibnal éapacity has been considered as
reserve (given the age of these trucks). The
~composition ratios for high-, medium- and low-
income:leVel,'obtainéd by the first field study are

“used and collection fees are simulated for each

level in Cases A and B:

Case A . Case B

Hi-income: Q 10/month Q 10/month
Medium-income Q  6/month Q 7/month

Low-income © @ 1/month: Q@ 1/month
(2) Conditions for .the concessions
1)} General conditions

a. -In accordance with Article 31 of the Municipal
"Code, the Municipal Public Services are
rendered directly by the departments or through
'granted concessions.

b. The Mun101pa11ty has the authorlty to grant
concessions for: the renderlng of public
services exclnsively within its jurisdiction to
individuals or: companies, through a public law
contract with a determined duration, in which
the nature ahd'conditions of - the service and
guarantccs of. the operat]on are establlshed
(Art. 32, Municipal Code).

c¢c. The Mnicipallty will establish the

‘contributions and rates arising from the
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contract which the receiver of the coﬁcession
will derive (Aft. 32, Municipal -Code)..

The Public Cleansing Department (DLP) regulates
and controis all. matters related to private
solid waste collectiOn and the Mun101pal
Council grants. conce551ons to app1icants who
Tulflll all: the necessary requirements.

Prlvate collectors may “act as.individual
companies, . cooperatives or_as:ahy other iegal
entity which is not a foréign consortium. _
The aselgnment of conee551ons.aesuhos 5 process
of negotiatlons between the Mun1c1pa11ty and

- the applicants,xslnce Lhe variables involved do
not permit rigid rules or guidelinoe

After negotlations and the granting of the
conccssion by the Municipality, the
correspondlng administrative contract or open
contract will be 51gned - : S

. The MUHIClpallty will update the: Reglster of
_Private Collectors, and-reglstratlon in. this
Municipal Register will be an -indispensable
requiremeht for any applicaht desiring a
concession. R B

Experience as a private collector will be
indispensable'foraapplyiﬁg'for a-conceSsion.
Such experience will_be-verified:and
certified by the: Public=01eenstng Department.
Only private collectors who have worked _
--contlnuously as such prior. to December 31, 1990
will be allowcd to register in Lho.Munlclpal
Register. ' '



7ONES TO BE CONCEDED FOR PRIVATE COLLECTORS

- Bensity:

0 2 kg/l
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TABLE TII-4.2-1
AXD COLLECTION CAPACITY OF EACH ZONE
o {(2) Population {2) ‘Collection
Zones (1) Population collected by % --  Amount
' 1995 (1000) private (1) (m®-Dia
collectors (1000) Lab}
Guatemala Z 1 " 46,20 46.20 100 156.40
Guatemala Z 2 27.80° 27.80 100 - 94,10
Guatemala Z 3 48.40 48.40 100 163.90
Guatemala Z 4 o 4.10 4.10 100 -13.80
Guatemala 7 5 - 84.60 -~ 84:60 100 286.70
Guatemala Z 6 94.40 '94.40 100 319.90
Guatemala 72 7 204.80 204.80 100 693.70
Guatemala 7z 8 19.90 19.80 100 '67120
‘Guatemala Z 9 . 3.50 3.50 100 - 11.80
Guatemala Z 10 14.80° 14,80 100 50.30
Guatemala Z 11 75.20 75.20 100 254.70
- Guatemala 2 12 55.60 55.60 100 188.50
Guatemala 'Z 13 739,90 39.90 100 135.30
Guatemala Z 14 - - 28.90 - 28.90 100 98.00
Guatemala Z 15 28.70 - 28.70 100 - 797.20
Guatemala Z 16 ';23;00 j 12,30 - 53 41.70
Guatemala Z 17 - 30.60 19.50 . b4 166,00
Guatemala Z 18 246,70 142.90 - - 60 484.00
Guatemala 7 19 ~38.50 20.30 53 68.60
-Guatemala Z 21 . 74.80" 54.40 - 73 184.50
Guatemata Z 24 ‘9.90- m-me- ——= e
- Guatemala Z 25 ‘8.3 . -m-- e i
Mixco 424.20 151.60 36 513.60
Villa Nueva 62.50 . o= -—- -
-Villa Canales 28.3%0 --=-- e il
Sta. C, Pinula 22,30 === s
" Chinautla 43.30 43.30 100 146,70
Total: 1789.30 1221.10 4136.00
Note: Waste generatlon per caplta “orklng day: 0,8775 kg



TABLE 111-4.2-2 FINANCIAL EXERCISE TOR PRIVATE COLLECTION BY CO¥CESSIONS
(CASE A)

NOMBRE DE RECOLECCION NUMERO DE COMP DE INGRESOS TARIFA TASA DE -

LA ZONA (m?/d1) CAMIONES A : M : B PROMEDIO UTILIDAD
Z0NA 1 156.4 13 5 57 38 4.32 19.09
ZONA . 2 94.1 8 0 72 28 4.83 - 22,61
ZONA 3 163.9 13 0 62 33 4,13 19.04
ZONA 4 13.8 2 0 92 8- 5.63  -8.30
ZONA & 286.7 22 0 48 52 3.38  4.26
ZONA 6 319.9 25 0 52 48 3.63 9.3
ZONA T 693.7 53 0 72 28 - 4.63 30.45
ZONA 8 67.2 8 0 52 48 3.63 . -3.85
Z0NA 9 11.8 2 65. 35 0 8.60 17.23
ZONA 10 50.3 4 85 15 0 9.40 . 64.386
ZONA 11 . 254.7 20 10 90 0 6.40 48.33
ZONA 12 188.5 15 25 62 13 . 6.38 47.43
ZONA 13 135.3 11 30 52 18 6.32 45.88
ZONA 14 ©98.0 8 84 13 3 9.27  62.93
ZONA 15 97.2 8 79 18 8 8.82 60.74
Z0NA 16 41.7 4 0 52 48  3.63  -11.38
20NA 17 66.0 6 0 62,38 4.18 7.22
ZONA 18 484.0 37 0 57 43 3.88 -16.94
ZONA 19 68.6 -6 0 52 .48  3.63 . -1.54
ZONA 21 184.5 - .15 0 72, 28 4.63 . 25.98
ZONA 24 0.0 1 0 52 48 0.00 0.00
ZONA 25 0.0 1 0 52. 48 0.00 - 0.00:
Mixco 513.6 40 5 38 .57 3.32 1.38
villa N 0.0 1 0 52 . 48 0.00 . 0.00
Villa € 0.0 1 0 52 48 0.00 0.00
SC. Pinu 0.0 1 0 77 23 0.00 - 0.00
Chinaut 146.7 12 0 43 57 3.13 -10.19 .
FOOTNOTE:
1. COLLECTION
(1) COLLECTION VEHICLE _
CAPACITY - 15.0 m?
LOAD FACTOR 70.0 %
" RESERVE . . 20.0 %
(2) NUMBER OF TRIPS 1.5 /wd
(3) NUMBER OF HELPERS 4.0 persons/vehicle .
(4) DENSITY 200 '
2. FINANCE
(1) TARIFF o
HIGH INCOME ' 10.0 Q/month, house
MIDDLE INCOME . 8.0 Q/month, house
LOW INCOME 1.0 Q/month, house
(2) PERSONNEL COST _
OWNER 600.0 Q/month, person
HELPER 250.0 Q/month, person
(3) FUEL & MAINTE. COST 500.0 Q/month, vehicle
(4) OTHER COST {2) # 10.0 %
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Table 1I1-4.2-3 FINANCIAL EXERCISE FOR PRIVATE COLLECTION BY CONCESSIONS
{CASE ‘B)

NOMBRE DE RECOLECCIOH NUMERC DE COMP -DE IHGRESOS TARIFA  TASA DE

1A 70NA (m3/dl) - CAMIONES A M B PROMEDIO UTILIDAD
Z0NA 1 156.4 13 5 57 .38 5.00 30.01
20NA 2 94.1 8 0 72 - 28 5.35 33.09
Z0NA 3 163.9 13 0 62 38 4.75 29.70
20NA 4 13.8 ) 0 92 . - 8. 6.55 .~ 7.00
7084 5. . 286.7 22 0 48 52 3.85 . 16.07
J0NA 6 . 319.9 25 0 52 48 4,15 . 20.71
Z08A T - 693.7 53 0 72 . 28 5.35 39.87
ZONA 8 67.2 6 0 52 48  4.15 9.46
J0NA 9 11.8 2 65 35 0 10.25 30.56
ZONA 10 50.3 4 85 15 0 11.25 . 70.22
Z0NA 11 - 254.7 20 10 90 0 7.50 55.91
ZONA 12 "188.5 15" 25 62 13 7.50 55.31
Z0NA 13 135.3 11 30 52 18 4.15 2.71
ZONA 14 98.0 .8 84 13 3 11.10 69.03
708A 15 97.2° 8 179 13 8 10.55 67.16
Z0NA 16 41.7. 4 0 52 48 4,15 2.71
ZONA 17 66.0 6 0 62 38" 4.75 19.43
ZJONA 18 484.0': 37 0 57 43 4.45 27.67
Z0NA 19 .B8.6 6. 0 52 48 4,15 11.31
ZONA 21 184,5 15 0 72 28 5.35 36.01
ZONA 24 0.0 1 Q0 52 7 48 0.00  ~  0.00
720NA 25 .. 0.0 gt 0 52- - 48 . - 0.00 0.00"
Mixco 513.6 40 5 38 57 3.80 13.71
villa X 0.0 1 0 52 48 0.00 0.00
villa € 0.0 1 0 52 48 - 0.00 0.00
$¢. Pinu 0.0 1 0 T 23 0.00 0.00
Chinaut - 146.7 12 0 43 57  3.55 3.00
FOOTNOTE: :
1. COLLECTION =
' (1) COLLECTION VEHICLE- - .
: CAPACITY - - 15.0 ®?
LOAD FACTOR 70.0 %
- RESERVE .- 20,0 %
{2) NUMBER OF TRIPS 1.5 /wd
(3) NUMBER OF HELPERS " 4.0 versons/vehicle
. {4) DENSITY .20 \
2. FINANCE
(1) TARIFF
HIGH INCOME = - .~ 10.0.Q/month, house
. MIDDLE INCOME 7.0 Q/month, house
. LOW INCOME - - ' 1;0“Q/month’ house
{2} :PERSONNEL COST = -
OWNER . 600.0 Q/month _person
HELPER 0 250.0 Q/month, person
{3) FUEL & MAINTE. COST . 500.0 Q/month, vehicle
(4) OTHER COST (2} = 10.0 %
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- 2)

k.

Private collectors who have obtalncd a
concession will not be allowed to dpply for any
new zone, prior to. at least December_Sl; 1985,

Nature of the service

a.

.Thc scrv1cc Wthh w1ll be ‘provided in the

.conce551on aroas wlll exclusively ontall the

collection of solld waste generated w1th1n ‘the

’ 'COI’]CG"‘:SIOR zone .

The prlvate collector must - collect all domestlc
solid waste generated w1th1n the ‘Zone,

employlng the proceduros routes. frequenc1es

fschedules and spe01f1cat10ns that have been
E:approved by the munlclpalltles
. They may also collect sol1d waste of a

commcrc1al origln ~as well as solld waste

orlginatlng from small 1ndustr1es within the f

~zone. - The 'private collectors will not

however, be permitted to do so outside their':

- Zones.
'Commer01al companles that have thelr own i

collectlon services should request the -
corresponding authorlzatlon from the DLP to
continue thc1r operatlons _

It shall be strlctly proh1b1ted for the prlvate
collector of any zZone to collect - or’ transport

.hazardous waste

bolld waste gcnerated at publlc lnstltutlons
(schools. pub11c offlces ete.}), w1]lhbe
collected by the MunlClpal SerV1ce However;'

'they w111 havc the option of u31ng prlvate

collector serv1ces, by being charged the

'average ratc for domestlc scrv1ces



3)

Service Conditions

3 AN

‘h.

The DLP will clearly define the concession zone

:ahd.its location.

The ‘private collector must express acceptance
of the municipal~ordinances and regulations
which regulate.this service. '

The private collgctor mﬁst agree to .provide

collection services in accordance with DLP's
-technical specifications, including.

frequcn01es schedules, collectlon methods and

route diagram. ,
The prlvate collector must expressly agree to

- collect all- the garbage generated within the
..COHCGSSlOH zone '

sPrlor to- 1mp1ementat10n ‘the DLP must grant 1ts
f“permlqs1on for the 1mplenentatlon of any new
-_collectlon methods or’ procedures, proposed by
.the .private: collector

sThe.maxlmum rate to be charged to low-income

residents within the zone, and the type of

1collectibn'sérvice'to be provided must be

deflned . . o
The maximum rate to be .charged to domestlc

-sbrv1ce users within: the zone and the service
lcharacterlstics which w1ll be provided (door-
~to- door .¢collection,; house-to- house .collection,

multlfamlly contalner collection, etc.) must be

_deflned

The -scale of rates which will be collected from

,commer01d1.users_W1th an’ 1ndicat10n_of the
.:service_chatacteristics which.will be brovided
.must bé;definedwiﬁ the ‘concession agreements.
. . The-private collector must give all the

~guarantees required by_thé Municipality to

. ‘permanently ensure the nuimber of daily

vehicles, and.to correctly:fulfill the service

-demand. . In;additionh,standby‘VehiCIes should
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be permanently available to guarantee the
continuity of the collection service.

The number, characteristics;_registration and
identification of the vehicles, including any
standby vehicles,; should be established: in
detall, in the'concessidnragreement. These
vehicles should be intended exclusively for
collection services within the conc9331on zone.
'Consequently. the use of these vehlcles 1n
zones other than the concession zone will be
strictly prohibited. Violators will be
penalized and a recurrence may be grounds for a
Cancellatiqn'of'the concession.

The design pOpUIation'fOr the calculation of
the ]oad capacity of the collector vehlcles in
the concession zones Wlll be five {5) years,
which reépresents the term of the coticession.
The number of ‘standby vehicles will be deflned
by the MUHlClpallty in ‘aceordance with the
number of the years of use of the vehicles
proposed for service by‘thé private collector.
In every case, thefminimum~standby=will account
for 10% of the total number of vehicles.
The'privatéﬁ001lector'Wj11-be obliged to
:replace any vehicle’ or vehicles of the serv1ce
fleet or standby Vehlcle which, due to
obsolescence or disrepair, breaks down during
the concession: periody o

- 'The private collector will be obllged to
transport ‘the solld waste collected _
cxclus1vely and’ 1n 1ts entirety’ to the sanltary
1andfills operated by the Mun1c1pa11ty _

- Violators’ w111 ‘be penallzed ‘and a repeat
violation may-be grounds for-a canccllatlon of
the conceSSJon o

‘A1l the vehicles” used by the private collector
=shou1d have the approprldte systems, either
automatic or adapted, for a quick unloading of
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" the vehicles into the landfills. Unloading
_ time should not exceed seven minutes.

p. In the awarding of concessions from January 1,
1996, vehicles manufactured prior to 1980 will
not beé acceptable. _

q; Any modification in the rates charged to users
must previously be approved by the
Municipality. The nonfulfillment of this
requirement will be grounds for cancellation of
“this concession. .

r. The private collector and the coilector's
persbnnel may-carry'out:the separation and
recovery Of‘méterials_contaihed within the
gdrbage collected, for purposes of recycling,
provided that sanitary and safety regulations

“are observed. .
4) Other concession conditions

.a. The private collector must keep accounting
records in accordance with the law, thereby
making verification by the Internal. Revenue
Servipé possibie, whenever- the Municipality
'wishés;ﬁo determine the financial condition of
the company:(Municipal Code, Art. 33, b.).

b.. The private collécfor must agree to make
available to the Municipality all accounting
books and documents and. to provide any
neéeséaty information, in the. case of an audit

of services'(Mﬁnicipal Code, Art. 33, c.).

c.. The duration period of the-concession in each
of thé‘bohééSsion zones will be five (5) years.
_Applications-for an extension for a similar
{périOd-mustlbe:submitted within the last three

P (SD.mOnfhélofathe initial period.:
3-«nd.~~The:private=collector will be obliged to

'_fulfill-all:tCChnical-féquiréments-regarding
the inspection of the vehicles and . cquipment,
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and the operation of services defined by the
Municipality, as well as the paymént of rates
and fees stipulated by the Municipal
Corporation.

e. However, the Municipality may consider
releasing or reducing the rate charged to
collectors for unloading solid waste in the

sanitary landfills.
5) Audit of accounts or cancellation of the concession

a.  An audit of the accounts of a concession may be
carried out for reasons stlpulated in Artlcle

34 of the Munic1pa1 Code'. '

O RS A_private'collectlon concesSion may'be canceled
under any of the following cilrcumstances:
-~ When it is detrimental to the Municipality's
interests. -

- When regulations of a general or local nature
related to public health and hygiene are
violated.- ‘ '

In either of these.cases, there will be no

recourse to administrative legal pfocedures

(Municipal Code, Art. 35).

8) Prohibitions and pehaltiés.

a. Persons who fall under any .of: the circumstances
indicated in Article 48 of Decree No. 35-80 are
prohlblted from applying for collectlon
concessions. _

b. Any nonfulfillment or violation of the contract
will- be pUnished,'ih accordénce with the

seriousness of the violation, With=fines which
may amount up to 10/ of the monthly income for
- the payment of rates in the concession zore.
Recurrence of the violation may be: gtounds for'
the cancellation of the concession.
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(3)

(4)

Criteria for the awarding of concessions

The basic criteria will be the following:

1)

2)

3)

4)

5)

6)

7)

-The

The

Exclusively award to existing private collectors,

registered with the Municipality, because they have -

experience.

“The awarding will occur through negotiations

between the Municipality and the private collector,
which should be based on the guidelines and

conditions proposed in this document.

The plan proposed by the private collector to

collect all the solid waste in a concession zone.

The tariff plan and structure proposed by the

private. collector.

The plan and method pfoposed by the private
collector for collection in poor and low-income

arcas, and the maximum rate which can bhe charged.

The guarantees which the private collector offers
to ensure a permanent basis for the number of
vehicles claimed for the service, including standby

vehicles.

The organizational and financial plan proposed by
the'private collector, to modernize and make his
company more efficient.

contracting of concessions

concession agreement for a zone for private-

collection service will be preparéd by the Municipal

.LegAI Department.



4.2

.5 Supervision and Control of Concessions

The operation and functioning of private collection

within the concession areas will be monltored supervised

and controlled by the DLP's Private Collectlon Dopartment

The ba91c-matters which will. be “supervised daily will

_include the following:

(1)

(2)

(3)

(4)

(5)

(8)

(7)

The total collection:of waste generated in the: zone.

Controls to"ensUre:that the: vehicles ofxmhe;éommercial
companies have:the. approprlate DLP authorization to

transport solid waste.

ProhibitiOn'ofﬁthertrénSportétion of hazardous wastes
by private company vehicles.,

Supervision regarding the maximum rate charged to users

of the service.

Supervision of vehicles operating exclusively -in the

concession zone.

Control of solid waste dumping in clandestine garbage

dumps.

Control of collectdrs operating in zohes3othef'than

their own concession zone.
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5. Financial Aspect -
5.1 Project Costs

The project costs estimated in the feasibility study
are shown in Table IT1-5.1- 1 {capital costs) and Table 111~
5.1-2 (additional operatlon costs), from 1991 to 1995.

Accordlng to the tablcs, the total capital costs are Q
28, 121 mitlion and the total addltlonal operation costs are
14, 878 mllllon summed from 1992 to 1995. In the Table IT:E- .
5. 1 1 the purchase cost of ‘collection vehicles and
bulldozerq Q 5, 203 million, appears in 1995, but thlS coqt

1s 1gnored because the return on cost will be gcncratcd

after 1995
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Table fII-5.1-1 Capital Costs

(1,000Q, 1991 price)

1991

1993

1995

1992 1994 Total
Colléction - S A T T
Compactor Truck 4,950 (5,225) (10,175)
Open Truck 700 ( 350) ( 1,050)
‘Facilities -100 - : S 100
- TOTAL - 5,750 (5,575)  (11,325)
Final Disposal
= Trebol - L LT PRI :
Landfill .=~ 7,073 (2,674) (9,747)
Facilities 9219 - - A -0) 1919 -
_ Equipment 6,154 .(2,674) - (8,828} .
Leachate Treat 0 o ' "0
Facilities gL 10
Equipnent 0 0
Sub-Total 7,073 {2,674) {9,747)
- Guacamayas - .
Landfill 14,344 14,344
- TFacilities 3,737 C 3,737
Equipment . 10,607 : 10,607
Leachate Treat 954 (954) . ©(1,908)
Facilities 954 {954) (1,908)
Equipment 0 o 0) { 0)
Sub-Total 15,298 (954)  (16,252)
- TOTAL - 22,371 {3,628) (25,999)
Grand Total 28,121 -{9,203)  (37,324)
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Table II1-5.1-2

Additional Operation Cost

(1,0000, 1991 price)

1991 1992 - 1993

1995

1994 Total
Personnel : Nt - _ o
Director - 42 42 42 42 168
- Sanitary Engineer - 32 32 32 32 128
HTotal v o P - 24 74 - T4 74 - 296
Collection”
Fuel, Maintenance - 420 420 420 205 1,465
“& Repair : : :
Final Disposal
- Trebol - _ SR _ :
Fuel, Maintenance, - 1,675 1,675 1,675 2,179 7,204
Power _ L ST o :
Soil - 650 650 650 - 650 2,600
Personnel - 36 36 36 50 158
Sub=-Total -~ 2,361 2,361 2,361 2,879 9,962
- Guacamayas, - . | o o ,
Fuel,Maintenance, - - - "992 . 992 992 © 2,976
Power.. ' - .
Soil - - 0 0 0 0
Personnel . - - 58 - 58 58 174 .
Sub-Total . - - -_1;050' 1,050 1,050 © 3,150
- TOTAL - - 3,361 8,411 - 3,411 8,929 13,112
Grand Total L 2,855 3,905 3,905 4,208 14,873
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5.2 Necessary ‘Budget

The flnanc1a1 sxtuatton required by solid waste _
actlvifies in future is studied- based on the project costs

‘and revenues, in view of the eash flow analysis.

- First, the debt service payments; including'repayhent
of principal and interest payments, are calculated, using
the capital costs under the following conditions:

Repayment period 10 years
Grace period - 0 years
Interest rate : 4//year

'iStralght line method applied
'-(Refel-to Table 11175.2—1)~

 Next addltlonal expendltures for SWH are defined as
the addlt10na1 operatlon costs plus the debt serv1ce '

payments

. . The result of cash flow analysis for SWM is”shewn'in
-Figufe I1I- 5 2-1. This figureiindieates that the . increase
of budget for SWM w111 be neceseary to improve sanltary and -

env1ronmental 51tuatlon 1n Guatemala Clty
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‘Table I11-5.2-1 Debt Service Payments

(1,000Q{ 1991 price)}

1991 1992 1993 1994 1995

Capital Costs 28,121 (9,203)
Borrowing Money 28,121 (9,203)
(Loans)

-Debt Service

Payment
Repayment of  ;. 2,812 2,812 2,812
Principal D ' - '
‘Interest Paymeﬁt_ ' _ 1,125 1,013 900
_Potal = - . 3,987 8,825 3,712

Note: Borrowing Conditions e _
Repayment Period ' 10 years .

Grace Period - ' 0 years
Interest Rate 4%/year

Straight Line Method applied

(eillion
¢:)
T
' . 14.5 14.4 14.6
15, R o —
: Debt Cost
Otherse—_ . { 3.9 3.8 3.7
\‘*_-—__ . -
. SN eE==os
10 ‘o5 S wlen _ Additional
""" w=--1 0 Lapd fill Cost Ope. Budget.
o . ‘3.4 3.4 3.9 | Required
6.7 2.3 o
o | |
i Existii ng Op i eratio!® nal-
’ _B=udget

1991 1992 1983. 1984 1985

Fig. II1-5.2-1 -Transition of necessary budget .
{intercest rate of 4%)
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5.3 New Revenue Source

According to the result of 5.2, it is clear that the
more budget will bhe necessary for the Municipality to- .
improve present environmental conditions. Therefore the

Municipality is requested to take the financial éountermeasure.
Presently DLPM is giving the following services:
Sweeping services on the streets

a

b. Cleansing services on the markets
¢. Final disposal on landfill site

d

Collection service in marginal areas

Since some people obtain the benefits from above
services, the Municipality can consider to charge some fee
to them. The tentative survey results on the fee of each

service {a-c) are as follows:
(1)  Fee for street sweeping service

Commercial facilities, such as stores and shobsﬁfacing
a paved strecet, and residents 1living in the center of
the city can get some benefits from the sweeping-
service. Although it is difficult to charge a fee on
them, this fee would be necessary.for helping the
financial condition on SWM in the study area. The

sweeping costs were as follows:

. Value Share in DLPM

(Q:1000) (%)
1988 1330 | - 33 } Actual .
1989 1550 | 37 } Actual
1990 1800 34 Budget

1991 2200+ . 34 Estimate

# (5.114 + 1412) x 34% = 2218.84
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It is assumed here that one half (Ql1.1 milllon) will be
borne’ by the Municipality while the remaining one half
- will be charged to commercial facllities and residents.

a.. Q. 1,100,000 would be charged to the
Municipality.

b. Q. 1,100,000 would be charged to the people
obtaining benefits from it furthermore,.

Q. 1,100,000 X 1/3 -- Commercial fTacilities
Q. 1,100,000 x 2/3 -- Residents

~Number ol commercial facilities are assumed to be about
5,000:based on the member list of "Camara de Comercio
1990" that shows about 1600 registered. S50 the fee
would be Q.6/store, month. The number of houses
located alohg-theipaved street with sweeping services
with_a:middle or higher'incdme is -assumed  to be about
100,000. - Then Q7/house year would be charged. These
fees seem to be a light burden for them.

Next, the possible fee collection methods are
mentioned;- There are several methods to be considered

- as fTollows:

S a. .To'ihcreaserthe eXxisting property tax rate for the
people obtaining benefits

b. To add these fees to the existing property tax rate
for the people.

_Since*theée*fees be]dng to "Impuesto" a kind of tax,

approval. of Congress is: necessary to change the

' ex1st1ng property tax rate.
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(2) Fee for cleaninggsefvicé-in markets
The Munic¢ipality is presently charging "Plso de Plaza"
to'all tenants in markets. If the Mnnicipality increase
- this fee, the Tollowing income will be obtained:
a.  Increase 20% of the rate of this fee

b. In 1981, this fee is Supposed to be as follows:

1987 3,903 . (1000Q.) } Actual

1988 - 4,451 " -} Acétual
1989 - 5,278 " } Actual
1991 7,1000 . . ™} Estimate

Therefore;‘Q;7,100;000-x-20% =:Q.1,420,000 can be"
expected as the new.income in 1991. - Alsc the approval

by Congress is requested to increase this rate..
(3) Fee for final disposal (tipping fee)

Landfilling in El1 Trebol site has been free so far, but
money will be needed for improving the situation to a
controlled landfill and for opening a new site. _
cActually, much of commercial and cdnstruction-wasté'has
been dumped at Trebbl site. '

The composition of final disposal is:

Private collectors '438 ton/wd
Municipality L . 240 ton/wd:
Commercial. and industrial:waste' - 106 ton/wd
Construction waste : v 426 ton/wd
Total 1,210 ton/wd

{at Trebol site in 1991)
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(4)

ITf a tariff of 1Q/ton for solid waste by private
collectors and 10Q/ton for commercial and industrial
waste, and 33% of construction waste, is approved,
Q.910,416 would be produced annually, as new income

in 1991.
438 x 312 x 1 + (106+426/3) x 312 x 10 = 910,418

The tariff of 1Q/ton is equal to charging 1Q for 13
housés per month. But this tariff had better be:-free
for SOme:years, bécause of expansibn.of gradual
concession. Also,'2/3 of construction waste would be
used as cover material. As Suéh.its dumping should be
freé. Then, the law enforcement to regulate
clandestine open dumpings in gullies would be needed
parallel to establishing this tariff.

Also, approval of this fee by Congress would be
obﬁiously needed, as this fee belongs to "arbitrio”.
The collection of this fee would be done at the
landfill site using the truck scale. |

Boleto de ornato
This tax depends on the income of the working

population and it is paid at the working place. This

tax has been as follows:

1987 1,680 (1000Q.) } Actual
1988 . 2,101 ( " ) } Actual
1989 2,318 ( " ) } Actual
1991 | 3,200 (" ) } Estimate

Then if a 30% increase of the "Boleto de Ornato”

(working tax).wouid be approved. the new ‘income

resource would be estimated to be about Q.1,000,000.

Municipalitiecs are now processing to increase this
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"Boleto de Ornato" and expecting that it will be
approvod by Congress immcdiately :

As a result, about Q4.7 millioh per year can be

expected as new income resources for DLPM as follows:

Road sweeping fee: 'Q1,100,000”

Market cleansing fee: Q1,420,000
Final disposal’ fee: Q910,000
Boleto de ornato: - Q1,000,000

Total - Q4,430,000 °

-On the oLher hand, the DLPM’ s addltlonal budget

requlred is estimated below

Debt scrvice .Operating‘cost " Total -
1992 0 - 2.8 2.8
1993 . 3.9 S 3.9 7.8
1994 3.8 3.9 7T
1995 3.7 - = 4.2 7.9

(Unit: million Q)

Accordlngly it is clear that the add1t10na1 operatlng
costs can be Tully recovered by the new income. resources.
Furthermore, if a foreign donatlon.applledgon;procurement of
the eduipments, such as vehicles ahd bulldozers, etc., is
assumed, the debt cost will reduce from Q3.9 to Q.o -

million:

~ Equipments Others Total_
1992 16,660 5,711 22,371
(Unit: 1000Q) '

3.9 x 5.711/22,371 = 1.0
Besides, it‘is.possibie'to'obtaih'a‘financiaITSUDport

from the Central Government‘for'the.other'capital costs, in

order to reduce the debt service further.. Therefore, under

3 - 92



the conditions that DLPM's budget ¢an be increased through
the new income resources, a forelgn donation can be
requested to procure the machines and equ1pments and the
Government financial support can be obtalned the plans for
improving swM can be feasible from the Tinancial point of -

‘view.
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(1)

(2)

(3)

Evaluation of the Feasibility

Socio~Economic Aspect

Effective application of the existing municipal labor

force

To improve the present situation of solid waste
management, some cxperts and workeré will be necessary.
However, personnel from other municipal scctions can be
transferred to the SWM sectioh without the need to hire
new employées. Therefore, the size of the labor: force
employed by the Municipality will be maintained and

labor costs will not increase.
Improvement of private collection management

One reason behind introducing the concession collectidn
methéd is to reduce excessive competifion améhg privéte
collectors in the concession areas and stabilize their
businesses., In other words, an adequate coilection fee
will be applied fairly in each concession area.
Therefore, improvements in private services via the
replacement of collection vehicles will be expected by
1995.

Repercussions of the estimated capital costs

Estimated capital costs will mainly result from the
purchase of collection vehicles, and the improvement
and construction of landfill Sites. Although the costs
for purchasing vehicles will be paid to_féreign-
countries, construction costs will be consumed almost
entirely in Guatemala. However, the economic
repercussions will not be expected to be so great since
only a small amount. of monéy.is related to 1andfilling
and since the industrial structure of Guatemala is not
properly integrated. ' '



(4)

(5}

Environmental and sanitary improvements

According to the premises of the project's main plan, a
great improvement in sanitary and environmental-
conditions is expected since clandestine open dumping
will decrease, the efficient collection of garbage will
be implemented in marginal areas, and the sanitary
conditions of residents will also be substantially

improved.

Cost-béneflfit analysis

Targets of the Study are as follows:.

a. Expansion of collection service

b. Realization of or transition to a sanitary landfill
Strengthening of institution and organization in
‘s0lid waste management

As a result, the foilowing benefits will be expected:

a. IExtreme reduction of cléndestine open dumpings

‘b.. Realization of sanitary environment both in

residential areas and landfill sites
c. Decrease of disease and mortality caused by

unsanitary condition.

So above benefits must be quantified, in order to apply
the Cost—Benefit Analysis. It is quite difficult,
however, Lo quantify all of the benefits, ecspecially

_the:realization of sanitary environment and the

décrease-of'diééase:and'mortality. Therefore, the C-B

;analysis for collection of solid waste is attempted

here.:

The premise for the analysls are mentioned helow.
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Concept

- Collection of solid waste in the _
peripheral and marginal areas is considered to be a
benefit.

- By the reason of long life span of Vehicles, the
benefits are accounted until year 2000,

Costs

- Purchasing costs for collection vehicles:
1992: 5,650 (1000Q)
1995: 5,575 (1000Q)

- Additional opérating costs .
1992 - 1994: . 420 (1000Q/vear) -
1995 - 2000: 205 (1000Q/year)

Benefits

- Regarding the collection, a total of 43 municipal
veéhicles will be replaced for 1995. If these
vehicles are not obtained by 1995, the following
solid waste amount will not be collected,
assuming the 1oading'capacity'remains-constant
(refer to Supporting Report).

89t /wd
157t /wad

1992 - 1994: 415t - 326t
1995 - 2000: 483t - 326t

il

- Furthermore, it is assumed that the loading: -

- capacity will décrease by 5% per year due“to
mechanical failure; therefore, the collection]
capacity of DLPM in year 2000 will be 83% of the
1991 capacity. . ' ' : '
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L= It 15 assumed that collection fee i1s average
Q3/month per house. The expected revenue will
be:

1992 —_1994:- 1,139 ~ 1,294 (Q1000/year)
1995 - 2000: 2,433 - 3,349 (Q1000/yecar)

d. Discount rate

- Two figures are considered. -
8%/year for the municipal collection service.

20%/year for the private collection service.

- These rates éorféspond to their capital costs
which match the average interest rétes of
borrowing money ffom external financial
organizations.

The present net'vaiues of the costs and benefits using
the above rates are shown below (refer to Table III-
6.1-1 and 2 in detail):

Net Presenﬁ Municipal : Private
Value Collection Collection

Benefits 12,4586 7,884

{1000Q) .

Costs 11,164 8,676

(1000Q)

Benefits/Costs 1.2 0.91

Note: . Price in 1991

This results meén that in peripheral and marginal areas
only the municipal collection is profitable. Private

" collectors will not be able to recover high capital
cost imposed on them. -Therefore, municipal collection
services are indispensable in peripheral and marginal
ElI‘(-)VaS .
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TABLE I1[-6.1-1 INVESTMENT EFFICIENCY FOR MUNICIPAL COLLECTION

_ (Q1000).

SW AMNT  HOUSE  REVENUE -~ EXPENDITURE -~ DISCOUNTED CASH
YEAR REMAINED SERVED FEXPECTED CAPITAL OPERATION IN-FLOW OUT-FLOW
1991 0 0 0. 0 0 0 0
1992 95 31625 1139 5650 420 1055 5620
1993 101 33712 1214 0 4200 1041 360
1994 108 35937 1294 0 420 1027 . 333
1995 208 67578 . 2433 . 5575 205 1788 4248 .
1996 2186 72038 2593 0 - 205 1765 140
1997 230 78793 2785 0 205 1742 129
1998 246 81861 2947 0 205 1720 120
1999 262 87264 - 3142 0 205 . 1698 111
20000 279 93024 3349 0 205 1675 108

NPV 12456 11164

INVESTMENT EFFICIENCY = 1.12

FOOTNOTE:
1) UNIT OF sw AMOUNT RENAINED IS ton
2) UNIT OF HOUSE SERVED IS housc
3) DISCOUNT RATE IS 8.00%:
4) lARIFF 3.00 Q/month house
5) SW GENERATION = 0.60-kg/capita
6) PEOPLE/TIOUSE 5.00 persons
7) USING 1991 PRICE e
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“TABLE III-6.1-2 INVESTMENT EFFICIENCY FOR PRIVATE COLLECTION -

(Q1000)
.. SW AMNT HOUSE REVENUE  -- EXPENDITURE -- DISCOUNTED CASH
" YEAR REMAINED SERVED EXPECTED . CAPITAL OPERATION IN-FLOW OUT-FLOW

1991 o 0 0 0 0 0 0
1992 95 81625 1139 - 5650 420 949. 5058
1993 101 /38712 1214 0 420 843 292
1994 108 35937 1204 0 420 749 243
1995 203 67578 . 2433 5575 205 1173 2187
1996 216 72038 2593 0 205 1042 82
1997 . 230 76793 . 2765, 0 205 926 . - 69
1998 246 81861 2947 0 205. 822 57
1999 - 262 87264 - 3142 0 205 781 48
2000 279 . 93024 3349 0 205 649 40
NPV 7884 8676

INVESTMENT EFFICIENCY = 0.91

FOOTNOTE: i . ~+7r =
1) UNIT OF SW ANOUNT REMAINED IS ton
'2) UNIT OF HOUSE SERVED IS house
- 3) DISCOUNT RATE IS 20% . _
4) TARIFF- . - 3.00'Q/month, house
'5) SW.GENERATION.  0.60 kg/capita
6) PEOPLE/IIOUSE - . 5.00 persons
7) USING 1991 PRICE
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