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5.1

Setting up Planning Frameworks for the Master
Plan

Scope of Planning Frameworks for the Master Plan

According to the relevant legislation in Mexico, the responsibility of the collection of
municipal waste rests with the delegations, which correspondingly carry out the aclual
works of waste collection.

Considering the facts that the DGSU is in a position 1o supervisc and assist thosc
delegations regarding waste collection and that this M/P is the onc for SWM by the
DGSU, the M/P should focus on SWM components incumbent on the DGSU.

On the other hand, the GDF aad the Scclion 1 signed an agreement in July 1998 that
the Section 1 would withdraw its waste collection service from primary schools, parks
and markets in early 1999. Further, each delegation was appointed as a responsible
body to manage the waste collection scrvice for those instilutions, or hereafter “Sub-
System”, which will operate independently of the conventional collection system of
Section 1 {Figure 5-1).

-

With tips
With tips *  Houscholds
. Households *  Shops
*  Shops = Restaurants
. Restavrants *  Offices

Oftices & /

| Special {Sub System) I
Withoul lips AR 5

* School é ] .
. P;;[-?: : 7y Without lips
«  Markels 1% Schools

i+ Parks
’ Markets i

\ % e Y
{ Present }———— 1 Aferioee }—

Figure 5-1: Change in the Collection System

As a resull, a new type of waste collection, sub-system, is to be established in SWM
of the GDF, which allows unrestricted suggestions on the collection method irrelevant
to the issues of Section 1.

What the delegations are in charge of will not be explored deeply since the M/P
should be prepared for the municipal SWM by the DGSU. The introduction of source
separation and scparate collection is, however, inevilable taking into account the fact
that the GDI”’s SWM is required to achicve the following.
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. Wasle minimizalion to cope with the limited capacity of the finat disposal site,
and

. Promotion of reeycling in order to efficiently utilize natural resources and save
the cnvironmenl.

‘Therefore, the M/P will not formulate a plan of source separation and scparate

collection at the delegation level. Instead, it attempts lo give a picture of how the

wasle discharge and collection system should be and examine what steps should be s
taken by the DGSU for this purposc. Besides, the regional use of the final disposal §
site involving the State of Mexico will be considered in tespect of the fulure shortage

of the final disposal site {for the GDF.

Consecquently, the major study scope ficld of the M/P is defined as shown in Figute 5-
2.
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Figure 6-2 :Scope of the M/P
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5.2

5.21

Goals, Targets and Strategies

Goals and Targets Year

a. Goals

The principal goal of the Master Plan is to establish a sound
Solid Waste Management System by the target year 2010 in
Mexico City, where the population and major economic activitics of the country

are centered.

The Master Plan aims to:
+ promote the citizens’ well-being;
<+ implement sustainable S\WM; and

+ contribute to environmental conservation.
The goals in practice of the Master Plan are as follows:

1. The improvement of public health and the reduction of health hazards in and
around the city will be a primary task of thc SWM, in order to promote the
citizens’ well-being.

2. As suslainable S\WM services is required as the duly and mandate of the GDF,
the GDYF should expedite:

* cost-effective S\WWM from technical improvement;
* cost-effective SWM from institutional/legistative improvement; and
* cost-effective SWM administration by GDF.

3. As the cnvironmental conservation through SWM is today’s requirement, the
GDF should expeditc the foltowing:

* public should be cncouraged to be more environmentally aware of waste
minimization.

e 11

* environmental conscrvation through “reduction”, “recycling” and “recovery” of
waste should be promoted by the GDF; and

* SW treatment and disposal facilitics should be operated not to pollute the
environment.

In other words, for example, wetl-being of citizens will be indirectly achieved by
providing cost-effective SWM scivices to the citizens, meanwhite, a “beneficiary-
pays-principle (under which recipients pay for the seovices)” has to take root in the
citizens’ valuc. These will improve the cost-consciousness of the citizens and induce
“waste minimizalion at source” by cach citizen, and it consequently will also
contribule to the environmental conservation.
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4. Mecanwhite, as part of the goal of the M/P {citizens” well-bcing), well-being of all
thosc who work for SWM should also be reminded in the formulation of the M/P.

h. Targets

In accordance with the S/AV of the Study, the target year for master plan is set up as
follows:

Master Plan: Year 2010

5.2.2 Examination of the Master Plan Framework
a. Basic Alternatives
The three alternatives shown in Table 5-1 were examined in series of discussion
between the team and counterpart to cstablish the M/P framework.
Tabte 5-1: Basic Alternatives for the M/P
| Purpose Basic concepl Quiline Result
ALT § Social wellare for | No change No change in present situation. | No improvement
ex pcpenadores
ALT2 Financial benelit | Cost saving Closure of the §/Ps + DGSU will save operation
and maintenance cost for the
SiPs.
| » Increased landfill amount.
ALT3 Material recovery, | Improvement of improvement of wasie input * Material recovery and
respuIces [ECOVETY condition of the 8/Ps. 1CSOUTCeS Conservation.
conservation and | efliciency * Improvemnent of input waste | ¢ Reduction of disposal

reduction of
disposal amoont

quality (by introducing
“spurce scparation” and

amoun{

7

o
’i‘g

s

“separate collection™
systems).

* Reduced input amount
Improvement of recovered
material markel syslem

+ Storage mechanismto

adjust supply to demand in
the market.

Alternative 1 does not involve any changes or improvement in the current system.

Alternative 2 aims to financial benefit not by investing into the construction of new
facilitics but by closing the $/Ps, which do not make any revenue of the GDF at an
expense of about 100,000,000 pesos {1997). On the other hand, this alternative will
encounter such problems as below:

* Social problems of unemployed S/P workers.
* Increased waste disposal amount,
« No resource conservation,

Thereforc, Alternative 2 is not acceptable.

! Cost in 1997 amounted to 107,718,000 pesos according to Costos de los Servicios Urbanos (DGSU,
1997).
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Alternative 3 has to be associated with changes in waste discharge, collection and
transportation systems, but will reduce the waste disposal amount and render the
SWM of Mcxico City more sustainable.

Taking the poals of the M/P described in the previous section inlo account, the
framework of the M/P (i.e. the S\WM Outline in the target year 2010} should be
formulated in line with Alternative 3.

b. Basic Concept
b.1  Dischaige System

Figure 5-3 illustrates the present waste stream, in which materials are recycled at the
generation source, in the process of mixed waste collection and in the §/Ps. Although
it is estimated that potentially recyclable materials account for 37% of the tolal waste
gencration, material recovery rates arc only about 14% in the collection process and
4% in the §/Ps of the total generation,

Present Waste Stream ]
Generalion (GDF)
4,169,000 fonfyear
lllegal Gumping L JLandiil
19,000 ton/year T119,000 tonfyear
infecticus Waste
~ Medical Instituions Intermediate Treatment Landfill
52,000 tonfyear 26,000ton/year *' 129,000 ton/year
I —p|Municipal Waste P Landfill
4 31,000ton/vear 31,000 tonfyear
Discharge
4,093,000 tonfyear 1L andfif
- 148,600 N 103,000 lonfyear
~ Recycling 5975000 Transfer Stalion
523,000 lonfyear ¥ rt—e 3 23,000 ton/year = Landfili
1,767,000 tonfyear
~ Private Collection 82,000 ¥ 1,356,000
333,000 tonfycar e | o——————pl Gelaction Plant Ly Landhit
143,000 11,794,000 ton/year 1,612,000 tonfyear
|, {Defegation Collection > T wewT
3,237,000 lonjyear 1 .19 0001 onfyear
213,000 I '
State of Mexico Landtil
284,000 tonfyear ‘ > 71,000 tonfyear
Recycling Total Landfil
182,000 ton/year 3,751,000 ton/year
Note:

1. Increase of 3,000 ton'year due 10 the reatment agents.

Figure 5-3: Present Waste Stream

Sustainable SWM requires the promotion of matcsial recovery and the minimization
of waste amounl to be disposed of. These, in turn, incvitably necessitate scparate
wasle discharge at source and scparate colicclion.
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Nevestheless, separation of wasle at source indicates additional burden on the wasic
generators, who are cumently paying tips for collection service. Therefore, it is
necessary to progressively carry out environmental education for the waste generators
so that they will appreciate its importance for the environment such as resource
conscrvation and adapt themselves to separate discharge.

Mcanwhile, the special collection of the sub-system is going to start in 1999 for such
places as markets, primary schools, parks and housing complexes of institutions
through the sub-system. The success of separate discharge is highly anticipated in the
sub-system since these waste generators are:

* not paying tips for waste coltcclion at present, and

+ some of those which have cooperated the separate discharge and collection
program by the DGSU since 1996 and achicved 92% scparation ratc in 1998,
thus supposed to be ready for separatc discharge.

It follows that separate discharge is to be infroduced step by step into the sub-systcn
aiming at 100% separation rate in 2004 in the M/P.

On the other hand, “source separation” program is to be introduced in later years to
the gencrators whose waste collection services ate currently provided by the
delegations more graduvally with duc attention by making use of expericnce gained in
the sub-system aiming at 50% separation rate by 2010,

‘The separale discharge and collection program in the M/P is presented in Figure 5-4.

[ 79599 | 2000 | 2001 | 2002 ] 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
| Sources Separation System

77

S BT
i nY
ey

EEEART TR R

Mixed Discharge :
SUB-SYSTEM 4 _Stparale LisC

Mixed Discharge

DELEGATION

S R R Separate Discharge
R PG Pl B
Figure 5-4: Separate Discharge and Collection Program g

b2  ‘T'reatiment and Disposal System

The sub-system will involve the Ceatral Market (Central de Abasto) and public
markets, which generate a great amount of organic wastes. On the assumption of
separale wasle discharge, a practicable treatment of organic wasle will have to be
introduced.
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£} 5.2.3

Regarding the S/Ps, in order to raisc the material recovery rate, measures to cfficiently
recover materials from mixed wastes and/or separately discharged recyctable wastes
will be figured out in the M/P.

b

Target Year for Feasibitity Study

The year 2004 is set as the targel year for the F/S, when scparate :discharge rate in the
sub-system will reach 100%.

Targets and Strategles

a. Target Figures

In order to achieve the principal goals, the target figures for the major components
that constitute S\WM were set as indicated in the 1able below.,

Table 5-2: Targel Figures for the SWM System

Present

(1997/98) FIS (2004) M/P (2010)
Generation Amoun! {tonfyear) 4,169,000 4,302,000 4,430,000
Source Sub-system 0(%) 100{%%) 100({%)
Separalion [ palegation 0(3%) 14.5(36) 50{%)
Separate Sub-system 0{%) 100(%) 100(%)
Collection Delegation 0{%) 14.5(%) 50(%)
Separated Sub-system 0| 247,000 (lonfyear) | 253,00000n/year)
Wasle S/P .
tnput Amount | Delegation 0 191,000{tonfyear) | 591,000(tonfyear)
New Sub-system 0(%) 100(%6) 100{%)
Intermediate .
Trealment Delegation - -
Final Sub-system 0 302,000 308,000
na

Diisposal Delegation 3,407,000 2,738,000 2,624,000
Amount Medical Institution 50,000 61,000 62,000
(tonyear) State of Mexico 284,000 284,000 284,000

Total 3,751,000 3,385,000 3,278,000

b. Strategics

Stralegic actions to achieve the goals and targets should be, in practice, introduced
slep by step toward the target year 2010. Therefore, it is recommended to divide the
period up to the targe! year into three phases, as shown in Table 5-3, Table 5-4, Table
5-5 and Table 5-0.

® [Phasel:
® Phase2:

® Phase3:

5-7
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Medium term improvement (2002 to 2004)
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Table 5-3: Recommended Alternative for the Strategies in Phase 1 for the
Master Plan {1993-2001)

Technical Aspects Institutional Aspecls
Sub-system Delegalion Sub-system ] Delegation
*» Promoting public awareness * Preparation and * Preparation of the  Code for the Solid
g of separate discharge (3 items) | implementation of a Wasie Management al the Sources
d through environmental pilot project of source
32 education . separation (2 items).
% + Implementation of a pilot |+ tmptementatio
E| project of source separation (3 n of the Code
2 items}).
= * Phased introduction of source
separation {3 items). _
» Implemeniation of a pilot * Formutationof a M/P | » Contract out | * Examine conditiens
g project of separate waste for separate collection to Private for
-§ collection (3 items). (2 items) in each Sector institutionalizing
2 * Phased introduction of delegation. Section 1 info
© separate waste collection (3 Private cntilies
itemis).
* Installation of weighbridges for cvery station. ¢+ Contract oul
o » Ulilization of a single comnion format for dala
g compilation.
n * Establishment of a transport monitoring and control system
= (for 3 flows)" based on accurate incoming/outpoing weight
L nKasuILment.
* Experiment of operation modification (by reducing input * Examination of Concession
amounl reduction and lewering lines velocity) o (Examine conditions for
incarporate an objective of quantity oriented picking, institutionalizing Ex-pepenadores
% although the present objective may be sustained and more Groups inlo Cooperatives)
imporiant,
*» Experiment of “stosage system” for recovered materials to
cope with market prices fluctuation.
* Design and consfruction. * [avestment by the DGSU
3 » Fistablishment of guality standards for
= the product
1 Priority Financing
* Fstablishmenl of leachate collection and re-circulation * Investment by the BGSU for BP-1V
_ =] system in the Bordo Poniente “Etapa IV”. and BP-V
£ é_ » Vertical expansion at the Bordo Ponieate “Etapa IV”.
% 2| » Design and construciion of a new landfill site. Priority Financing

Note:
cxamination by the GDF.

This Table shows alternatives proposed by the HCA team which will be subject to further

1) 3 flows rcfer (o waste flows from the transfer stations o the S/Ps, from the transfer stations to
the final disposal sites, and from the S/Ps to the final disposal sites.

2) NIT: New Intermediate Treatment
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Table 5-4: Recommended Alternalive for the Strategies in Phase 2 for the
Master Plan (2002-2004)

Technical Aspeets Institutional Aspects
Sub-system Delegation Sub-system Delegation

* Promoting public * Promoting public ¢« Implementation of the
% awareness of sepatate awareness of separate Cede for the Solid
£ discharge (3 items) discharge (2 tlems) Waste Management al
3 through environmental through environmental 1he Souice
g education. education .
8 * Phased introduction of * Fhased intcoduction of
Z soucce sepatalion (3 ems) spurce scpatalion {2
a2 aiming at 100% coverage ilems).

in 2004,

+ Establishment of separate | * Phased introduction of ¢ Contract out | * Preparation of
collection methods (3 separate colleclion (2 to Private | Concession/Permission
items). items). Seclor (Formalize the Section

g * Phased introduction of (Preparation 1 as private cnlilics
g separate collection (3 of Concession with necessary funding)
g itenis), ad 2™ Priority
Permission) | Rinanecing
* Preparation of the criteria o fix the tarif{s* and
subsidies

* Ultilization of the transport monitoring and control * Contracl out

= system (for 5 flows") based on the accurate

% incoming/outgoing weight mcasuring

ta * Efficicnt transport allocation by the monitoring and
control system

* Implementation of operation control (input amount * Preparation of Concession (Formalize the
conirol and lines velocily control) with 2 objectives of: Ex-pepenadores Group as Cooperatives

(a) revenue oricated picking; and with necessasy funding)

(b) quantitative picking,

a. | and (a) may be less important than (b). 2nd Priority Firancing
g * Establishmenl of “storage system” for recovered * To negotiate the implementation of
materials 1o cope with market prices fluctuation, in view improvements at the S/P conditioned at the
of experiment resulls. insiitutionalization of ex - pepenadores as
cooperalives or another appropriate
juridical form

* Starling operation of the new (acility. Fixamination of four options:

A. Status quo (DGSU)

Al. DGSU direct operation

E A2. Contract out operation

B. Parastatal

C. Concession

and preparation for B oy C if it is chosen.
5 + Starting operation of the new facility. Examination of three options:
g A. Status quo (DGSY)
) Al BGSU direct operation
% A2. Contract out operatien
{'5 B. Parastatal

aod preparation for B if it is chosen.

Note:  ‘This table shows allernatives proposed by the JICA team which will be sobject to further

“examination by the GDF.

*  Tariff: Price of the service that the citizen pays to the concessionaire
1) 5 flows refer to additional waste Rows from the transfer stations to the NIT and from the NIT

to the final disposal sitcs, and curgent 3 flows.
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Table 5-5: Recommended Alternative for the Strategies in Phase 3 for the

Master Plan (2005-2010)

Technical Asp‘c:;s

__Institutionat Aspects

S—u-b-system

Delegation

Sub-system Delegation

* Continuation of
promotiag public

Promoting public
awareness of separate

fluctuation.

Utilization of the optimum “storage system” for
recovered materials lo cope wilh market prices

<
%‘ awarencss of discharge (2 items)
8 separate discharga through envirosmental
% {3 items) through ¢ducation.
E envirtonmental Further inlroduction of
g education. source separation (2
g * Maintaining 100% ilems) aiming at 50%

COVCTAREe O SOUTCe coverage in 2010.

separation (3 ilenis) o
. * Maintenance and/or Further introduction of | * Concession/Permi | * Start
£ improvement of the separate colteclion (2 ssion to Privale Concession
‘g‘ separate collection items). Enlities {Permission
g methods (3 items). * Yo approve and monitor the tarifis®

* Ulilization of the transport monitoring and control | * Contract out

< system (for 5 flows)" based on the accurate
& incoming/outgoing weight measurement.
UE-") * Lfficient transport allecation by the monitoring and

conlrol system.

» Implementation of operation control (input amount | * Concession

control and lines velocity control) with the major

objective of “qguantily oriented picking”,
% . ) q y P B

NIT

* Operation anrd maintenance of the new facility.

One of the four oplions:
A. Status quo (DGSU)
Al DGSU direct operalion
AZ. Conalraci oul eperalion
B. Parastatal
C. Concession

and preparation for B or Cif it is chosen.

Final
Disposal

* Operation and maintenance of the new facility.

‘Three options:
A Status quo (BDGSU)
AL DGSU direct operation
A2. Conlract oul eperation
B. Pasastatal
and preparation fos B if it is chosen,

Special Considerations:
* Regional use of the fulure final disposal sites

» Examination of wasies volume reduction lechnologies (such as incineration)

Note:

examination by the GDF,

* Farilf: Price of the service that the cilizen pays fo the concessionaire
1) S flows refer to additional waste flows from the transfer stations to the NIT and from the NIT

to the final disposal sites, and current 3 flows,
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Table 5-6: Institutionalizalion Alternative for the M/P

Waste Flow

Institutionalization
Flow

Phase 1

Phasc 2

Phase d

1999 - 2001

2002 - 2004

2005 - 2010

2011 -

Sub-system

Collection

S/Ps

T/8s and
Transport

NIT

Final Disposal

Contract out to
Private Entitics

Examination of

(Preparation of Concession)

Contract oul to Private Entities

Concession to
Private Entitics

Concession to
Private Enlities

Preparation of

Stast Concession

Concession and

Concession Concession/Permission and Permission | Fermission
{Lxaminc conditions || (Formalize the Scction 1 as to Private

for institutionalizing || private catities with neeessary || entitics

Section 1 into private |} funding)

enlilics) 2* Priority Financing

Examination of Preparation of Concession Concession Concession

Concession
{Examine conditions
for inslitutionalizing
Ex-pepenadores
Grous into
Cooperalives)

{Formatize the Bx-
pepenadores Groups as
Cooperatives with necessary
funding)

2™ Priority Financing

Coniract out

Contracl out

Contract out

Contract ou!

Investment by the
DGSU

1% Priority
Financing

Al. DGSU direct operation or
AZ. Operation cenfracied oul
by DGSU.

Examination of four opiions:

A. Status quo (DGSU) cither
Al.or A2,

B. Parastatal, and

C. Concession

and preparation for B oz Cifit

is chosen.

Al A2, Bor C.

AL A2, BorC

Investment by the
DGSU

1* Priority
Financing

Al. DGSU dircet operation or
A2. Operation contracted out
by DGSU,

Examination of three options:

A. Status quo (DGSU) either
Al.or A2, and

B. Parastatal

and preparation for B if it is

chosen,

AlLA2, 01 B

ALA2, or B

Note: ‘This table shows allernatives propased by the JICA team which will be subject to further

examination by the GDF.
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5.3 Forecast of Future Waste Amount and Composition

5.3.1 Population Forecast

In order to forecast the amount and composition of wastes which the DF has to deal
wilh in coming years, population in the DF was estimated.

Iistimated population for 2010, the target year of the M/P, in the DF and the
delcgations is as seen in Table 5-7.

Table 5-7: Population and Population Densily in the DF by Delegation

_ Asea 2010
Delegation (ha) Population Population Density

i {persons) (personsfha)
Alvaro Obregon 8,586 731,600 8521
Azcapotzalco 3,451 455,100 131.87
Benito Juarez 2,750 390,200 141.89
Coyoacan 5,540 755,100 136.30
Cuajimalpa 7,700 184,500 23.96
Cuauhtemoc 3,309 561,400 169.66
Gustavo A Madeto 8,700 1,234,300 141.87
lztacalco 2,306 431,800 187.25
Iztapalapa 11,940 1,867,100 156.37
M.Contreras 7,004 244,600 34.92
Miguel Hidalgo 4,764 383,300 80.45
Milpa Alta 27,820 91,200 3.28
Tiahuac 9,300 326,600 35.12
Tialpan 31,200 684,000 21.92
V.Carranza 3,442 488,900 142.04
Xochimilco B 12,740 375,900 29.51

Tota} DF 150,552 9,205,600 61.15

5.3.2 Assumptions for Waste Amount Forecast
Waste aniount which is to be covered by the waste stream of the DF was forecasted.
Assumptions for the waste amount forecast arc as follows.

¢ Wasle gencration uvnits for sectors were as shown in the results of study on
waste gencration amount by the DGSU in 1997.

. Future waste amount from houscholds was obtained frony the waste generalion
units and projected population shown above,

. 'The increase in numbers of establishments {such as offices, market and hotels),
their employees and/or other related paramelers was oblained by assuming that
it is proportional (o the population growth from 1997 to 2010, and used to
estimate the future waste generation from thosc establishments.

: The waste amount from the municipalitics was assumed lo be proportional to
their population. As for the fulure waste siream, all whose waste were supposed
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to be simply disposed of at the final disposal sitc of the DF since the
introduction of source separation in those municipalities is very unlikely.

53.3 Waste Composition

‘The DGSU has conducted a detailed waste composition survey. The figures resulted
from this survey were presumed to be fairly constant during the concerned period and
employed in this study.

g Table 5-8 gives the classification of wasle composition adopted by the DGSU, and
also the present study. It should be noted that waste marked with “R” is regarded as
recyclable, while the letter “O” represents organic waste.

Table 5-8: Waste Composilion

Subproductos
}  |Abatelenguas Spatula
2 |Algodon Colton
R 3 [Carton Cardboard
4  [Cuero Leather
5 |Envasec de Carton Paper container
0 6 “ibra Dura Vegetal Vegetable fiber
R 7 |Fibra Siatetica Synthetic fiber
8 |Gasa Gauze
O 9  |Hueso Bone
ggs_ R 10 |Hule Vinyl
& 11 eringa Desechable Disposable syringe
R 12 |Lata Cans
13 ]Loza y Ceramica Ceramics
14 [Madera Wood
15 |Material de Construccion Construction waste
R 16 |Matesial Feiroso Meital
R 17 |Material No Ferroso Nonlecrrous mictal
R 18 |Papcl Bend Paper
R 19 |Papel Periodico News paper
20 |Papel Sanitario Tuoilet paper
21 IPanal Desechable Deposable diaper
22 [Placas Radiologicas X-ray film
R 23 |Plastico de Pelicula Plastic film
R 24 {Plastico Rigido Hard plastic
25 |Polivretano Polyurethane
26 |Polivretano Expandido Foanied polyurcthane
0 27  |Residuo Alimenticio Food waste
A O 28 |Residuo de Jardineria Garden waste
% 29 [Toallas Sanitarias Sanitary napkin
30 (Trapo Rags
31 |Vendas Bandage
R 32 |Yidrie de Color Color glass
R 33 |Vdrio Transparcnie Transparent glass
34 |Residuo Fino Fine fraction
35 |Otros Others
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In the sub-system, waste separation into three catcgories, namely recyclable, organic
and the other wastes, will be applied. On the other hand, waste separalion into (wo
categorics, recyclables and the other wastes including organic wasles, will be
cmployed to wastes collected by the detegations. The former is hereafter called “type
3", the latter “type 27, while the current practice is called “type 1", This is
summarized in Table 5-9.

Table 5-9: Source Separation Types

Qutline Categoties of Separation

Wasles discharged and collected without
Type separation. Nore
Tvpe 2 Wasles separaled into two when Recyclable

P discharged and collected. Others
; Organic

Wastes separated into three when .

Type3 discharged and coliecled. gﬁf g;:srab.e

534 Future Waste Stream

The waste amount of each component in the future wasic stream was considered for
three alternatives (sce Table 5-10).

Tabte 5-10: Alternatives Formuilation

Alternative 1 No change in present waste stream

Alternative 2 The S/Ps are closed.

Alternalive 3 Souice separation partly introduced.
a. Alternative 1

Alternative 1 is a scenario where the present practice will persist. Figurc 5-5 presents
the waste stream in 2010 for Alternative 1. As this figure shows, waste gencration
amount in the DF will be 12,136 ton/day, representing 6.5% increase compared to the
1997 level, and waste transported from the municipalities of the State of Mexico will
be 777 tonfday. From the total of these, 2,048 tons/day will be recycled per day.
Wastes of 10,871 ton/day are to be dispose of at the final disposal site.

S-14



The Study on Solid Waste Managewiont JICA

of Mexico City in the United Mexican States } KOKUSAI KOGYO CO., LTD.
State of 194 )
Mevico 1.6% p
7 | 383
64% 45%
legal Dumping
B s >
D.5%
Medical 83
' 165 [ty -’
14%
. Disinfection
» 76 %3 p
0.6% 03%
Incioerato
> 1 0
¢0% 0.0% b
Seif Dizpasal ] 3y »
/] Delegation 28%
0.0% _’ Collection 416
9421 3.4% I
116% 8,661 »
A% Transfer | 5,147 p
Sutioa | 42.5%
. 9,093 _+ I l
Geoeration Discharge 132 30% | 3936 Final Disposal
1213 Pl 12080 o | EYan g 373 5P ! 10871
1000% 99.5% 4,659 » §3.6%
Private a8 [334%
Collectioa k 2
8% ’
Recycling Recycle
L—P 1524 2043
Unit : ton per day | 126% 169%

Figure 5-5: Waste Stream in 2010 {Alternative 1)

b. Alternative 2

In Alternative 2, all the current §/Ps are to be closed by 2010. Figure 5-6 presents the
waste stream in 2010 for Alternative 2. The amount of generated wasles is same as
Allernative 1, but the recyclable malerials are not recovered as in the case of
Alternative 1 duc to the closure of the §/Ps. Accordingly, more wastes has to be
disposed of at the final disposal site,
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Figure 5-6: Waste Stream in 2010 (Alternalive 2)

C. Alternative 3

In Alternative 3, it is supposed that the sub-system is introduced to public facilities
such as schools and markets which are 10 be excluded from the delegation’s
collection. As already mentioned, the sub-system will employ source separation of
type 3 shown in Table 5-9. Regarding the other wasles, which the delegations
continue to collect, type 2 separation will be employed for half of those wasles.

‘T'he facilitics to be covered by the sub-system will be the following.

. Housing complex of institutions.

. Markets (including the Central Market (Central de Abasto)).
. Primary schools.

¢ Institutions.
. Green areas (such as parks and cemeteries).
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5.4

5.4.1

5.4.2

Other Pre-Conditions

Affordabilily Analysls - Fund Available and Fund Affordable

This section is prepared to primarily analyze the size of investment outlays of avail
for DGSU during the Master Plan period of 1999 through 2010, while the two
alternatives being set forth herewith, notably, (i) the private sector resources NOT
being incorporated in the public accounting, and (i) those being. ‘This past definitely
delineates the difference in size of the pecuniary resources available to the public
work undertaking in line with the both ways of funds flow as defined above.
Sequential to the hypothetical framework in placing the size of funds available to DF,
the ascertainment of funds affordable to the agency is considered, while assuming the
funds in the form of (i) equity-own funds, (ii) loan-cquity mix, and (iii) loan-cquity-
grant mix in exchange of funds available 10 DGSU in the years that come. The
analysis numerically elucidales the size of investment(s) possible for DGSU lo carry
oul with ils financial endowments now and on, and the impact of project
implementation an the flow of funds altributed to the current DF goverament.

Avallable Funds

Estimation of available fund for DGSU is inade on the wo assumptive alternatives,
vis-a-vis, (i) without Beneficiaries’ Contribution (“tips” and “fincas”) being
incorporated in public accounting, thereby no new money for reinvesiment from the
private sector except that currently being paid by large dumping customers, and (ii)
with Beneficiaries” Contribution (“fips” and “fincas™) possibly being incorporated in
public accounting, a propottion of which will be mobilized for partial fulfillment of
investment lag in the sub-sector.

a. Willingness (o Pay

Figures applicd in the analysis of the results of POS include the percentage share of
“volumtary payess” in, and the amount and intervals of tips paid by households,
respectively with 81 percent of the total and 7.0 pesos per household per week.
Provided that the average income of household in Mexico in 1996 reveals P. 25,776
per annum?, or US$ 3,391.6 equivalenl as per 1996 quotation of P.7.6 per USS,
coupled with P.7.0 per week of presumably taken “bid price” of peopte on the
marginal unit of supply of waste disposal, people’s willingness to pay (WTP) for the
public service in concern in 1998 worked out around one percent of their income”.
While considering that houschold income in Mexico City is considerably higher than
that of Mexico as a whole, people’s WIP for waste management in Mexico City is
notably lower than those in the major cilies in Asian region where ¥WTP rangiog
around 2 percent of income”.

? Source: INEGI, £l Ingreso y el Gasto Publico en Mexico, 1997, p. 29

¥ Household income in 1998 is assumed to be P.33,776, or US$ 3,711.6 (P.9.1/US$), with the inflation
rates of 17 percent and 12 percent in respective of 1997 and 1998 in view.

* Source: The World Bank Technical assistance to Indonesia, Institutiotnalization of Integrated Urban
Developmicnt, 1995, p. 9
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b. Estimation of Available Fund, Mortgage for Expedient Borrowing

Solid wastc management (SWM) services are becoming onc of the major and vrgent
items on the agenda of federal and local officials in due course of increased demand
by the population, rising economic and social costs and management complications
associated with a large work force. The concerned sub-scctor investment requires
amousnts of capital and other scarce resources of the country, it is imperative that
investments be cconomized with the financial and cconomic relurns al maximum,
while striving for social conflicts and political friction at minimum. Alternatively,
essential to the proper planning is the allocation of scarce resources to its best
advantage. The framework, the model configuration, and the assumptive parameters
in usc for the analysis is set forth vide infra.

b.l  Assumptions and Model Configuration

Basic Assumptions for Modct Configuration

The following financial framework in brief with model configurations and assumplive
paramcters readily presents the possible fund raised for the Mexico City for which a
paucity of affordable credit in the formal sector is considered to be one of the serious
conslraints to upgrade the efficiency of urban sanitation services.

Table 5-11. Key Socioeconomic and Financial Indicators and Assumptive

Paramelers
Gross Domestic Products, 1597 US$ 402.5 bitlion
Real GDP/GRP Growth per annum . 5.0 percent in average
Gross Regional Producls, OF, 1897 US$ 93 billion

Average Household Earaing Nation-wide, 1998 P. 33,776 per annum

Annual Growth of Beneliciary contribution 3.0 percent in real terins

Etasticity of Conlribution Increase with regard to Growth 0.6

Annuat Population Growth 0.59 percent in average

DGSU Budget for SWM in 1998 P. 987 million, {[excl. Delegation)
Real Growth Rate of DGSU Budget for SWM -0.5 percent
Benchmark Invesiment Target in SWM 0.05 percent in terms of GDP
Social Discount Rate 7.9 percent

Master Pian Duralion 12 years (1999 -- 2010)

t.  Sources and Uses of Funds -~ Two Alternatives

As a guiding principle for the analysis herewith and on, the two inteirclated ways
of fund mobilization in the cconomy are considered as reiteratively noted above,
vis-a-vis, (i) funds from all or parl of the sources possibly involved (Iederal,
External Assistance, DF, Delegation, and the private scctor) would be engaged and
utilized in processing of SWM through the public channel, namely, DGSU, and (ii)
private sector resource currently in place as “fips” and “fincas” will be slashed in
the hands of collectors directly from beneficiaries in service arcas. Foreign aid
funds would implicitly be incorporated in state fund, if any, in the form of sub-loan,
cquily investmenl and grant to DF government in the forthcoming analysis.
Presumably, no external private funds in conjunction with any private sector
partnership projects (BOT, BOO, contract out, and so forth) are in sight.

5-19



The Study on Solid Waste Management JICA
of Meaice City in the United Mexican States ) KOKUSAI KOGYO CO., LTD.

ii.  Capital Accumulation

The capital accumutation and investment outlay tasts for 12 years in the SWM sub-
sector concerned, while commencing in 1999 up to the year 2010. 1t is assumed
that there is no change in correfation of the variables involved with the passage of
time.

iit. Resource Mobilization from Private Sector

As defined in (ii) above, tips and fincas, both broadly defined as a kind of tariff, or
feces donaled from houscholds and entitics, respectively, will accrue during
collection and transfer in SWM processing. In this conneclion, the alternatives arc
made whether or not the funds collected arc utilized through the public channel in
support of self-reliance and financially sound management of the SWM scrvice
undertaking in DE.

iv. Elasticity (Sensitivity)

Elasticity of fund supply with regard to real GDP growth would presumably be set
al a certain level, for instance 0.6, in analysis. Nonetheless, there is no supply
clasticity assumed herewith.

Model Configuration

Considering the analytical framework by and large, the following model configuration
is set oul to draw the possible size of funds available for capital invesiment and
recurrent works with the associated numerical parameters. To be noted that not all the
picces as articulated below are in use for the curcent analysis, largely due to paucily of
time and numerical information of avail and of reliance. A bird’s cye view illustraling
mode! configuration and assumptive parameters is provided in Table 5-12 and Table
5-13, as attached.
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c. Fund Available for Prospeciive Project
b 11

In line with the model configuration and indicative paramecters as articulated above
and in the table, the total funds available in the casc of Alternative 1 (without private
sector contribution except large-scale dumping beneficiaries), within the time-slice of
12 years, is temporarily estimated at P. 736.2 mitlion {cquivaleat to US$ 83.1 million
as per 1998 price) up to the year 2010, of which 5.6 percent of fund emanates from
the private sector source. Meanwhile in the casc of Alternative 11 (with private sector
fund reincorporated in public finance), the present value of fund available in
aggregate hypothetically worked out P.13,412.5 miltion, or cquivalent to USS 1,473.9
million as per 1998 quotation, of which 94.7 percent come from the private sector. In
terms of the annual fund allocation for the planning period, the levelized amounts for
the afternative one and two will reach US$ 4.8 million and US$ 84.6 million,
respectively.

Meanwhile, it should be noted that these chunks of cash during the aforementioned
period does NOT mean the fund in hand of DF for investments in 1999. This is the
amount that would be accumulated over the 12 years and would be understood in
analogy as a kind of mortgage for possible credit.

Fund Affordable and impact on DF Finance

a, Model Configuration, Tecl and Paraneters

In anticipation of the DF Government’s further commitment to urban environmental
management at a higher level, the need for external financing at an early poiat in time
is pressing. In carrying oul a further analysis to give hands with whatever the DI
administration might require to commission the preparation of the prospective solid
wasle management project (the Project) in 1999, fund affordable for DF government
and the Project as well is cstimated in licu of the available funds above. In view of
nalure of the fund estimated in due course of analysis, the subsequeat financing model
and the estimates will present an indicative mcasurement of loan credibility and
budget for the prospective project confining to the limited size, design and
procurement. In facilitaling the perusal of the analysis herewith, the estimates are
categorized in a three-way [inancing plan, vis-a-vis, (i) Own Fund, (ii) Equity-Loan
mix, and (iii} Equity-Loan-Grant mix, in the two alternatives of credit lines, notably,
{a) International lending institution, and (b) Bi-lateral lending agency.

The size of public investment projects depends on the availability of affordable funds
(how much moncy you have in the chest for free use in 19997) and its loan credibility
{how much you could borrow now for what you would accumulate and rctain in
currency by the year 20107). With this in vicw, the analysis will be initiated by
instituting the overall account on the size of project in the three alternalives of
financing plans. The underlying conditions of equity-loan mix and cquity-loan-grant
mix in financing plan arc 25-75 and 17-50-33 in shares oul of the total amount,
respectively, while considering the views of and comments on the most
likelihoodness of possibilily of combiration from oflicials concerned at DF and
international lending institutions. The case has also been looked into where collateral
fund (three quarters of equity-loan mix) be split into loan and grant. To this end, the
numerical combination worked out around 30-45-25. Subscquently, the prospective
repayment plans and annuitized debt services associated with cach of the financing
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plans are simulated o measure the financial impacts on the DF finance. The
benchmarked policy target for investments in SWM has been assumed specifically
that 0.05 percent of GDP be earmark to SWM in Mexico City, of which 10 percent be
allocated to development budget. Fuither, 70 percent of DI development budget is
presumed to be non-committal fund for new projects. The model configuration and
assumptions ace set forth in an immediately following part in a bid to draw the
indicative fonds affordable for the Project.

To be noted that the issue of direct contribution of the private sector to DF account
through possible payments of tarifffuser’s charge to the administration (Alternative 1)
is NOT sorted out herewith, except that of the payments currently in place by large-
scale beneficiaries, with due recognition of cultural and mental background of people
in the way of pecuniary compensation for public services.

Underlying Assumptions

Financial Terims

Indicative financiat terms and conditions as specified above is summarized in a Table
5-14 below.

Table 5-14: Indicative Financial Terms and Conditions by Source of Funds

_....ForeignCost Portion i Local CostPorlion |

Multi-Lateral | Bi-Lateral | Muiti-Lateral | Bi-Lateral |

Financing Coverage (%) 160 v 100 100 160
Loan Period (years) 20 30 20 30
Grace Period (years) 5} 10 5 o
Loan Repayment Period {years) 15 20 15 20
Interest Rale (%) 75 2.6 24.9 24.9

Equity-Loan, Equity-Loan-Granf Mixes

As initially indicated in the preceding paragraphs, investment requirements of the
prospective project are assumed to be financed by (i) own fund (equity), (ii) cquily
plus loans through the national development bank (BANOBRAS) with the central
government as guarantor, or (iii) cquity, loan plus fiscal transfers from the central
government to DF govermment.

b. Findings

Maximal Sizes of Investments in SYYM

In the context of the foregoing, and with an annuily of around P. 43.7 million
(cquivalent to USS$S 4.8 mitlion), the maximunds (maximum values) of investment
projects for cach of the alternative financing ate figuted out at US$ 7.1 million (Own
Fund), US$ 28.2 million_(Loan-Fquity mix), and US$ 42.3 million (Loan-Equily-
Grant mix, where grant is assumed to be an accretion to equity-toan mix). Provided
that grant covers part of loan-cquity mix, the combination connccted with cquily-
loan-grant mix remains at US$ 28.2 million (Loan-Equity mix), without any surprise.
A summary Table 5-15 is given below.
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Table 5-15: Conditional Maximunds by Type of Combination of Financing

Source

Mix-Finance Sources

Maximunds

| Combination

Own Fund
Equity-Loan

| P. 64.6 million (USS$ 7.1 mif) 100-0

P. 256.6 miltion (US$ 28.2 mi)) | 25-75

_Equity-Loan-Grant {accretion)

P. 384.9 mitlion (US 423 mil} | 17-50-33

Equity-Loan-Grant (part of loan)

P. 256.6 million (US$ 28.2 mil) | 30-45-25
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6

6.1

6.1.1

Particulars to be Considered in the Master Plan
Formulation

The municipal SWM in the DF, providing scivices to about 8.7 mitlion people and
dealing about 11,000 tons of generated wastes daily, complies with fundamental
prerequisites such as keeping the cily clean and implemeating the sanitary landfill
with impermeable liner in order not to pollute the cnvironment.  In other words, the
GDF has achieved a considerable inlegralion in its municipal SWM, in spitc of the
difficultics brought by its enormous coverage of the SWM.  Today, a firm and large-
scale system for SWM has already established in order to keep maintaining this
integration. Therefore, in formulating the M/P, special attentions shall be paid to the
following:

1. Respecting the establishcd management in the existing system,
improvement measures should be formulated in the M/P.

2. The municipal SWM system in the M/P should, aiming al the promotion
of resource conservation, be put in force to reduce the final disposal
amounis.

3. The systems in the M/P should be cost-effeclive.

Technical Particulars to be Considered

Discharge and Storage System

a. Separation Items

The success in shiflting the generators’ behavior from mixed waste discharge to source
sepatation largely depends on morals and devotion of themsclves. Namely, the
fewer the scparation items are, the higher possibility of success they may have in the
source separation.

From 1996, the DGSU is being carried out a pilot program of three items source
separation in some public instilutions and housing units, in which totally about 8,506
people are cooperated. 92% source separalion was achieved on average in 1998,

In view of this result, the source separation items in the sub-system is proposed to be
three items (organic, recyclable, and others).

The above pilot project might possibly have gained a good devolion of rules
observance from generatorss, since they were public institutions and housing units
where the collective cooperation were casily expected, and in turn unanimously
responded Lo the project.

On the other hand, the collection services by the delegations are provided for
individual generators, whose taborious commitinents in source separation are difficult
io seck. Since it is anticipated that the same three items source separation (as the
pilot projcct) can not be casily achieved by generalors in the delegation services, it is
proposed (o employ the simplest separation items (i.c., lwo categories (recyclable,
and others)) for the source scparation in the delegation services,
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Table 6-1: Source Separation item

System | Separajon type | Waste calegory
Sub-system | 3 items separation | organic, recyclable, and others
| Delegation 2 items separation | recyclable, and others

Actual compositions in respective item-categories (i.c., organic, recyclable, and
others) are sct out as shown in Table 6-2, with referring to the definitions applied in
the waste amount and composition survey' realized by the DGSU in 1996.

Table 6-2: Definition of ltem Categories to be Separated

For Sub-system | For Delegation Category Composilion
Vegelable fiber

Bone

Food waste

Garden wasle
Cardboard

Synthetic fiber

Vinyl

Cans

Melal

Nordeirous metlal
Paper

Newspaper

Plastic film

Hard plastic

Color glass
Transparent glass
Absorbentcollon
Cotion

Leather

IPaper comtainer
Others Others Others IGauze

IDisposaDIe syringe
Ceramics

YWood

Consliuction wasle
Toilel paper
Disposable diaper
Radiation treatment goods
Polyusethane

Others Cthers Others Foamed polyurelhane
Sanitary napkin

flags

Bandage

Fine fraction

Others

Oiganic Others Organic

Recyciable Recyclable Recyclable

' ESTUDIO DE ACTUALIZACION DE LOS INDICADORES CUALITAIVOS Y CUANTITVOS
DE LOS RESIDOUS S0LIDGS GENERADOS EN DOMICILIO, EN LA CIUDAD MIEXICO, 1996,
DGSUMTDS
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6.1.2 Collection and Haulage System

a. Separate Collection Methods
Collection methods for separately discharged wastes comprise such as:

* Normal vehicle collection: Collection vehicles of single loading space are
employed in this collection. Respective collection for cach item is performed
on diffcrent days of a week. (i.c., a vehicle, assigned in a fixed route, collects
one “source separate” item on (a) specific day(s) of a weck, and another item on
another {other) day(s) of a week). Generators should: separate wastes into the
defined items; hand in only one iteim on a day of a week; and rest items should
be stored in his/her place until the collection of that item takes place on another
day of a week.

¢ Point coliection: Plural conlaincrs arc installed (one container for one
“separate” item) al a designated collection poinl.  Generators should: scparate
wastes into the defined items; carry them to the collection point and dispose
lhem of respectively into the assigned container.,

* Special vehicle collection: A special collection vehicle with plural loading
spaces is employed in the collection. The vehicle can collect plural items at the
same time. Generators should only separate wastes into the defined itens, and
can hand them in to the service on every collection day.

In vicw of an advantage of utilizing the existing collection system (i.e., maximum vse
of current resources and cost saving), normal vehicle collection appears to be most
recommended as a separate collection method in the M/P. Meaawhile, as for the
separate collection for markets, in which limited in number of major generators are
put together, point collection could be recommended, if the collection point can be
managed as part of market facilities.

b. Haulage System
h.1 Transfer Station

Currently waste visual inspections are carried out at the transfcr stations, in order to
determine the optimum waste destination (S/P or final disposal site) for respective
incoming wastes.  Therefore, even in a case where separate collection is
implemented in the future, it is judged that present systemn of transfer slations can
cope with the change.

b.2  Transportation

Separate transpoit by which wasltes are transported: from station to S/P, from station
to final disposal, and from S/P to final disposal. Therefore, it is judged that present
system can be adapted to the future transportation system in which mixed waste and
separate wasie arc to be transported independently.
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Intermediate Trealment System
a, Recycling Facility

Threc manual sorting S/Ps arc currently operated in the GDIPs municipal SWM
system.  Manual sorting in general is the oplimum solution for the selection plants
(S/Ps), where abundant cheap labor force is available.  Manual sorting methods have
an advanlage over mechanical sorting methods in selection preciseness.

Therefore, it is judged that the M/P basically should examine options for cfficient
utilization of existing S/Ps, and will not propose options of new facilities.

b. Vohine Reduction Facility

Alternatives aimed at final disposal volume reduction will include: incineration;
sorting; and composling. Incineration can significantly contribute to volume
reduction, but requites considerably huge investment, opcration and mainlenance
costs. Furthermore, il necessitales a set of technical and lechnological integrity in
facilities” operation and maintenance.

The above should be considered as key elemenls of justifying volume reduction
facilities in the M/P formulation.

As the GDF is operating three S/Ps, the examination of volume reduction facilitics, in
formulating the M/P, wiil be limited to incineration and composting.

b.i  Composting

The delegation Gustave A. Madera had owned a municipal SW composting plant
operated until 1993, The facility was shut down and dismantled mainly because
mixed municipal wastes input to the facility deteriorated compost quality. I is
required that, in order to prevent this failure, a composting facility should be fed with
selected organic wasles. )

b.2 Incineration

The GDF operated the 100 ton/day capacity incineration plant as a pilol project from
1990 1o 1992. The plant operation has been suspended duc to a set of problems
ranging from a poor funclionat design to high O&M costs of the plant. What was
learnt from the pilot operation was that municipal wastes in the DF are generally such
wastes that can technically be incincrated with least auxiliary fuel by a modemn
incincrator. However, such a modern incinerator, which could comply with the
updatcd emission norms, will be incredibly expensive, even though its volume
reduction effcct is highly appreciated. Therefore, incineration facilities can not be
recommended in the M/P.

Final Disposat System

The Bordo Poniente Etapa 1V final disposal site, employing an impermeable liner in
its boltom, is performing sanitary landfill operations. Its management is judged to be
very satisfactory, except for the management of leachate treatment,  ‘thercfore, it is
considered that an additional improvement of leachate management to the current
final disposal system will satisfy the technical norms imposed in Mexico.
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6.2

Particulars of Social Aspect

Human, family, professional, ex-scavengers groups, union, institutional attitudes and
relations between patticipants in the solid waste management syslem are deeply
influenced by culture, values and perceptions of all the differcnt components of the
urban society. Consequently, any technical or operative proposal should include the
social and cultural factor within the context where it wants to be applied.

For the DF case, the new proposals of the M/P for solid waste management should
respond the following social criteria:

1.

Identification of focal specific chavacteristics

Identification of the DF’s diversity and specific characteristics, leaving room
for local solutions. Classic or rigid medels which are applicable or alrcady
applied to other cities should not necessarily be imposed.

Harmonization

An open attitude among the participants of the SWM system which can lead to
negotiation, consensus and social harmonization as the main sirategy (o
advance on new innovalive proposals.

Educalion

An cducational component which can make service cecipients (who receive
the service) and the GDF come together with the purpose of improving their
communicalion. It will also try to improve the attitude of “just throw away”
10 “responsible to hisfher waste”.  This will be done by means of introducing
a will to separate and reduce the solid waste generated; and encovraging more
responsibitity toward the healih and environment, it should initiate in the short
lerm.

Worker Promotion

The Socio-economic improvement of informal workers should be aimed at.
For this study, this previous stalemenl implics that the informal personnel
(volunteers) which work in sweeping and collecting waste should be
incorporated to the formal sector.  This aclion wilt lead to an improvement of
their socio-economical conditions. This criteria does not mean that the GDF
will take care of this personnel, but new and modern proposals should be
concerted to achieve formality for majorily of this personnct by the year 2010.

Training

More training should be provided for persons in charge and workers in general
within the GDF cleansing services and private contractors which participate
on SWM in the shori and medium term.

Participation and Sustainability

More participation from the civil sociely in planning new functional and
operative proposals; in addition, and social and communily sustainability for
such proposals should be promoted. - It should be initiated in the short term,
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6.3

6.3.1

7. Cost for Society
These proposals should not mean a higher cost for the sociely in the DF.
8. Supervision and Control

Supervision and control {for the (ulfiliment of legal arrangements or contracts
which would protect the interest of population in general, GDF, and workers)
should be strict and lransparent.

Consequently, the social factor is related in a complex manner wilh the other ik
components of the Master Plan.  Education is indispensable and can not be neglected

for cleansing and hygiene to achieve a situation where residents or solid waste

generators cooperate with the GDF authorities.

Institutional Particulars to be Considered

Institutional Particulars to be Conslidered
a. intreduction

The current situation of SWM and the expected one in ycar 2010 arc generally
summarized in the following table.
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6.3.2

The following points must be remembered for the cureent situation:

I. Sanitary Landfill are managed by the DGSU and operated by the contracted
pattics.

2. TS are administered by the DGSU but with the participation of the delegation
where they are located and with Scction 1 and they are operated by the pailics
contracted by the DGSU. Transportation from the TS is somehow controlled by
the interests of the Ex-scavengers Groups that use the S/P.

3. The equipment of S/P is managed, operated and controlled by the DGSU and its
contracted parlics, whercas the production and commercialization of recyclable
products is managed by the Ex-scavengers Groups and their leaders.

4, Domestic collection and strect sweeping arc managed by the delegations, which
provide the equipment and maintenance with the pasticipation of Section 1; they
are operated by the syndicated employees and their “volunteers” and temporary
workers,

5. Private collection does not require an official authorization and is restricted o
medical, ner-hazardous industrial and construction wastes.

6. Wasle gencrators pay sponlancous lips and fincas to the collectors (sweepers
included) for the service rendered, whereas the Cleansing Code cstablishes that
the collection of wastes from generators of up to 200 kg/day is charge-free.

7. Labor legislation applicable to the public service favors and strengthens
syndicated workers and weakens lemporary oncs.

8. ‘The legislation to contract services brings as a consequence short-lerm, restrictive
and anti-economic contracts.

The diversity in institutional and informal factors found in sone components of SWM
suggests the concession as an economically feasible and non-shocking solution in
political terms. In other componcats of the SWM, the coicession appears again as a
good solution, yet inevitably shocking.

The transition from the current status towards the [ulure would be made
progressively, integrating into the SWMS informal personnel and entifics that arc
currently accepted and that work efficiently. The specialized sub-system that will kick
off in 1999 will foster regulation and monitoring aclions, and at the same time will
test and upgrade the proposals of the Master Plan,

Discussion on Stakeholders in “Recyclable” Materials
The following components integrated are considered for the discussion:

+ management of the wastes af the source,
» colleclion.

+ scparation of recyclable products.

¢ processing of recyctable producls.

* salc of recyclabte products.

The managenient at the source would be guided by a Code (whick would also
inform the citizen on all the stages of SWM) and would be implemented gradually
with a help of pilot programs. These programs would be planncd and monitored by
the SOS/DGSU.
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The collection and transportation to the middte and/or final destiny would be givided
into the Delegation System and the Specialized Sub-syslem, in accordance with the
agreement signed between the GDF and Section 1 of the Unique Syndicate of
Workers of the Federal Districl.

The institutionalization plans that the Sub-system will start and to be concluded in the
medivm term. On the other hand, the Delegation System will be started
institutionalizing in the long term, oricnted and stinulated by the results of the Sub-
system. '

The pre-cstablished objective is to minimize the wastes to be transported to the final
disposal, through the ulilization of secyclable and compostable products, and the
separation at the source. For that purpose, five specialized flows in the sub-system
would be implemented, the domestic waste flow being the main onc.

The separation plant (S/P) is part of a whole system that requires further analysis,
which is shown next.

A S/P and its evolved form as a processing plant (P/P) for recyclable products could
be productive units of an altractive industry but that depends excessively on the
purchasing market -which is in turn conditioned to the prices (generally low) of raw
materials and energy, as well as o the fiscal levying system.

This dependency inceeases with the difficully of: storing recyclable products (dirty
and bulky cnes); the numerous labor (that requircs payments without any delay,
including the social charges); and the low profitability that does not juslify a high
working capital,

As a general rule, an industrial activity in which the social interest is more important
than the economic one, requires investments without any return and operational
subsidy -unless the social and tax burdens corresponding the labor should not be paid
and at the same time its productivity must be kept at a high level.

The two last condilions suggest that SP should be operated by organizations of
workers (OW), which are foreseen in Art. 25 of the federal Constilution as
cooperative associations or social solidarity associations. However, il should be
mentioned that establishment of cooperatives has nol succeeded historically in
Mexico.

The dittiness, the low market value and the dil(icully to store the recyclable products
separated in a plant that receives mived wastes furthermore, the high costs for more
than 90% of the mass reccived 1o discharge, reload and transporl it to the landfill-
suggest the validily of the separation of wastes at the source, followed by a
differentiated collection, classification and reduction in volume of recyclable
products,

When this aclivity develops, the S/P would require changes to evolve to PP, which
would process the clean recyclable products with more appropriate technologics every
time to add values on these secondary raw materials.

The flow of reeyclable products scparated at the source would like to go through
gathering centers and processing plants, so that they can reach the market with
value to maintain the flow and obtain some profits. The feasibilily of this purpose
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6.3.3

depends on the institutionalization of the labor and the flow as a consequence, and the
mannct to achieve it.

Current §/Ps should like to be integrated into this flow, untif the end of their useful
span, gradually turning into PP. In this manner, the staff who alecady have experience
in the management of wastes would be used and then the facilities would be wtilized
cificiently.

‘The gathering system required for the recyclable product flow must be compatible
with the vehicle that transports them.

To utilize the exisling conventional collection vehicles is proposed in this Master Plan
for the collection of recyclable malerials,

Two factors present in the market should not be forgotten:

* recyclable product traders that keep their own gathering centers, are drawing the
attention of pepenadores, sweepers and collectors to buy “their” recyclable
producls;

* tax laws, which grant tax exemptions to the trade of recyclable products, require
conditions that are difficult to be fulfilled by the small seller.

The traders mentioned above would not be bothered by the GDF, yet they would be
alfected by the organized collection system being proposed - as well as the big buyers
and their associations, which would cause an increase in the prices, in a basic and
superficial evaluation, without teking into account the advantages of a regular
market assisted by the government and of clean recyclable products, maybe
previously processed.

As regard to the tax levying, the GDF should stimulate in real terms the activities that
lead to recycling, as well as requesting the same thing to other governmental bodies.
A basic and realistic stimulation is to grant a zero rate to the taxes of such activitics,
which would bring as a result of positive effects in the sales and the information on
the markel.

Discussion on Improvement of Informal and Voluntary People

Another component for the discussion is the informal waste collection system, known
herewith as the Delegation System,

DPue to the competency shown throughoul the years in the domestic collection and
street sweeping and the culture of direct payment for the service rendered, the
workers in charge of this service should have the priority in the concession of the
ordinary domestic collection service,

The concession would be the juridical instrument chosen due (0 the producltivity and
the greater political indcpendence of private enlities in comparison with public
entilies, and specially for two basic reasons:

* the exisling culture of the direct payment for the service rendered presupposes
the popular acceplance and success of the payment fo the concessionaire, rather
than any form of payment o the Public Power;
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6.3.4

6.3.4.1

+ the fealurcs mentioned for the colleclion and pre-processing of recyclable
products recommend the antonomons work, thus granted, for these activitics.

Analysis of the Institutional Alternatives

The analysis of the instilutional alternatives will be conducted for cach component
group in the foltowing order, in response to the strategies on institutionalization (from
the downstrcam components):

» Sanitary Landfill,

* Composting Plant.

* Transfer Stations and Transporl.

* Selection Plant.

» Delegation Collection (Sub-systemy).
» Delegation Collection (By Section 1).
*» Intes-Delegation Collection.

The Sanitary Landf{ill

Final disposal would be made at the sanitary landfill (SL) of Bordo Ponieate “Etapa
1V”, alternating with “Etapa V” when cach stage has been implemenled.

The situation to focate the SL in the lake Texcoco area is sensitive and is subject {0
restrictions and audits by federal entitics and by the GDF, and occasionaily by
authoritics from the state of Mexico. The use of the land owned by the National Water
Commission {CNA) was authorized under the commitment of the GDF to carcy out
work, monitoring and maintenance tasks in the long term. The alternation in the uscs
of areas 1V and V would be a technical decision made according to the features of the
soil.

For such reason, the DGSU will have a continuous presence at the site, reason why it
would not be very interested to give concession of the construction of infrastcucture,
operation and maintenance of SL to a private enterprise, and contracting out such
services would be convenicnl.

On the other hand, these condilions suggesl that the concessions are similarly
altractive as the referred contracts to privale eaterprises.

The institutional alternatives induce the analysis of iwo options:

» SL.I - To keep the direct administeation by the GDF through the SOS/DGSU
and to operate SL through long-term confracts,

+ SL.2 - To create a parastatal entity linked to the SOS to manage and operate
the SL; either directly or not.

The advantages and disadvanlages of a parastatal entity dircctly managing the SL are
obtained from the legal precepts. In the current case of the SL, it could be said that the
superiority of a parastatal entity is not that much in the case of the management of a
SY., where there exists no commercial or industrial aclivity, and the high, intrinsic
indirect costs are not diluted in such a small body.

6-12



The Study on Solid Waste Management JICA
of Mexico City in the United Mexican States KOKUSAI KOGYO CO., LTD.

Meanwhile, this superiority would become unquestionable in case that same parastatal
catity -as a decentratized body- is granted the SL and the compost plant.

6.3.4.2 The Composting Plant

The composting plant is a production unit of a scarcely attractive industry, due lo the
difficulty to setl the product or until the potential consumers are correctly oriented and
convinced of the need for compost.

As long as it is induslry, the CP is part of a waste flow, therefore it is characterized as
an “institulional service entily” (Federal Law of Parastatal Companics, Arl. 31), and it
is also clear that it is not a simple urban cleaning activity.

There is a lack of financial and administrative autonomy for a direct public
adminisiration entily to manage and direct a self-sustainable industeial enterprisc;
therefore, the following alternatives should be studicd:

* CP.1 - Concession of the manufacturing and sale of compost to a private entity.

* CP.2 - Establishment of a parastalal entity associated o the SOS for that
purpose.

¢ CP.3 - Establishment of a inixed public and private capital company.

The first option would be favorable for the development of the technology of
production and usc of compost, since the commercialization of the product woutd
determinc the survival of this enterprise, which at the same time would not requite
public investment.

To make this enterprisc more appealing, the GDF would guarantee the consumption
of a considerable amount of the product, as well as the optional joinl concession of
the collection of products to be composted in the sub-system.

In view of a possibilily that private entities do not show interest in the composting
plant, the second alternative would appear to be better than the direct administration
by the GDF from the industrial aspect of this enterprise for the following reasons:

* capacily to set ils own entreprencurial policy and the prices for the private
market.

* free management of the revenues generated by its cconomtic activity.

* own properly which would be allowed for financial transactions.

* administrative authority and the obligatory internal control and auditing, which
leads 10 a correct assessment of its performance.

* its own identity and minor potitical interference.

* competition to fix the salaries and fringe benefils, as well as to enter collective
and individual contracts that will regulate the labor relations of the entity with
its workers (Art. 63 and 64 of the Organic Law).

The avtonomy degree of a parastatal entity in the Federal District has improved
considcrably due to the Organic Law for Public Administration for the Federal
Disirict, particularly in regard to the administration of staff and salaries, which are
very sensitive items that are mentioned in this Study.

Another critical item is the acquisition of goods and the contracting of services. In this
regard, the same code for the direct administration is kept, but the existence of
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internal control and external surveillance, as well as their higher ranked than a
Direction allow the parastatal entitics to manage this critical topic with more
autonomy.

The intrinsic cost of a parastatal administeation is high, duc to the fact that its
autonomy requires internal and exteral surveillance bedics, a board of directors,
accounting systems, juridical consulting and management of human, financial and
material resources similar to those in a Sccrefariat {(which dilutes its costs among
several bodies). However, costs can be cut down with greater productivily of the
resources applied due to its autonomy and the minor political interference. Therefore,
the advantages of a parastatal entity increase proportionally with the resources
involved, the commercial relations and its productive activilies.

The appropriate parastatal modality would be a decentyalized body (DC), since the
tand would be owned by tlie GDF only and the main purpose for it would be to render
a public service instcad of making profits. The trust, which would be a supporting ot
temporary body of the government would not be an appropriate modality and it would
like to be discarded.

‘The third option would make a private cntreprencur trust to begin such enterpiise,
specially as regards to the consumption of the product. The GDF would integrate its
portion of capital with equipment it already has and the land for the fucility, thus
reducing the investment in currency. The most difficult thing would be to accept a
minority parlicipation, ¢ither the GDF or a privale entreprencur, which turas this
alternative as unfeasible. A parastatal entity would be created if a majorily state
participation enlity were formed, yet its entreprencurial aclivities would be restricted
as a DC, and there would be cerlain commitments with the private partner.

6.3.4.3 Transfer Stations and Transportation

Transfer stations (TS) represent the middle destiny of the wastes collected and
constitute a single body along with the transportation to the final destination. This fact
justifies the single administration of the transfer station with the transportation in cach
delegation.

On the other hand, S/Ps receive half of the wastes collected and also constitule a
single body along with the transportation to the finat desliny, however, joint
administration for them would not be feasible due o the particularities that is
discussed in the next section.

If it is considered that the features of a TS and transportation by fruck as regards to
equipnenl and materials, as well as to the technologies and professional training are
considerably opposite, the option to manage separately the I'S and transpostation can
then be chosen. Both services will have (o be supported with direct payments by the
collecling entities, since they conslilute the final part of the collection service.

The institutional forms selected for the analysis were the following:

* 'TS.1 - Direct administration by the SOS/DGSU.
» T8.2 - Indirect administration by a parastatal entity.
» 18.3 - Private adminisiration under a concession.
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The direct administration would not certainly climinate the costs and inconvenicnt
administrative processes of the simultancous performance of the DGSU: the
delegation and the syndicates in the TS, apart from the interference of Ex-scavengers
Groups in the transportation. It would be very difficull to sct fair prices to receive the
wasles brought by the collecting concessionaires, with the risk of politically
influcnced prices. As a positive aspect, it can be pointed out that the SOS/DGSU
alrcady have the operative facilities and the required clements for their maintenance.

fg‘ The parastatal administration would provide new and stronger personality to TS,
' with the capacity to mitigate the inconvenicaces mentioned before. The 13 TS would
represent a considerable cconomy of scale to cut down the indirect costs of the entity.
Transfer of the assets to the enlity would be very easy, and their main positive and

negative aspects as an institution were mentioned in the lwo previous seclions,

The parastalal entily, instituted as a DC, would be granted the concession by the GDF
to reader the public service and with the obligation to maintain, rencw and expand the
facilities and acquirc equipment whenever required. The oplions of intcgrating both
the TS and teansportation as one component would depend on the cconomic study to
calculate the investment and costs, even more than operational resources, which could
be contracted out to private enterprises during long periods.

The private administration could result in lower costs, and also an advantage for the

user under the condilions set forth for the concession as the modalily suggested

above. The GDF would be released from a massive investment when the renovation

of the fleet were necessary, as well as from financial burdens and from the multiple
?'g‘f administrative inlerference in TS and in the {final transportation.

LN

6.3.44 Recyclable Product Separation Plants (S/P)

The cxploitation of S/P themselves could be granied by the GDF as a temporary
revocable administrative permission or as a concession, according fo the
legislation. In both instances, all operation/maintenance costs would be born by the
beneficiary and extensions of such instruments could be allowed if what constructed
become as the GDF property.

The beneficiary entily would have to be legally empowered to excrcise the inherent
indusirial and commerscial activities of a 8/P, which would require the appropriate
institutionalization of the workers and Ex-scavengers Groups, since they would be the
obvious candidates for the concession.

The permission authorizes the use of the good for any lawful purpose, whereas the
concession allows the use of it to render a public service.

Consequently, the concession could be the unique and more appropriate instrument to
granl, for example, the joint cxploitalion of a S/P and of collection of recyclable
products.

6.3.4.5 Delegation Collection (Sub-system by Private Sector)

a. Collection of Markets and Central de Abasto YWasltes

Being restricted business and with permanent goveramental prescnce, and due to the
necessity to separate the organic wastes to carry them to the comgposting plant, a
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concession has more advantages than the authorization, since there docs not exist
demand for scveral offerers whose competition in prices would cerlainly decrcase the
quality of the services.

The eoncession would sct the conditions and the terms for it -which would have to be
compatible with the useful span of equipment to be employed (between 5 and 7 years
approximately).

6.3.4.6 Delegation Collection (By Section 1)

a. Collection of Domestic Recyclable Products

Due to the reasons discussed in the section F.3.3 of the Annex F, this {flow could be
operated under a concession by integrating the collection with Gathering Centers
(GC). Gathering Points (GP) would be included in specific Collection Zones for
Recyelable Products (CZRP), which would use the tabor intensive aliernative.

Each delegation would have its GC, preferably located in the land for the TS and
providing service to one or more CZRP, according to their potential for recyclable
products. The concession for a CZRP would be granted to a cooperalive, and
recyclable products would be stored in the GC.

GPs would be supporling units for non-motorized pickers of that cooperative and
would be included in the same concession -granted by the Governor of the DF-, the
delegation being a Supporting Body.

Meanwhile, the GC would be granted to the cooperative(s) associated to the same
delegation, yet the Supporting Body would be the SOS/DGSU, since the GC would be
pait of a group that would end with the sale of recyclable products and could be
integrated in commercial terms with SP/PP (besides, the GC would be preferably
tocated in the TS, which are administered by the SOS/DGSU).

The GC would allow the autonomy of collectors, since they would negotiate the sale
of the materials or the integration with SP/PP.

b, . Collection of Ordinary Domestic Solid Wastes

As discussed in the section F.3.3 of the Annex F, the concession could be the means
1o be awarded with the collection of these wastes under the following madalities:

+ cquipment supplied by the concessionaire.

+ equipment supplied by the concessionairc and the GDF.
or

+ equipment supplied by the GDF only.

The first modality would be utilized for bids among cnterprises, whereas the other
two would be to favor ceoperatives andfor another institution in which the current
coltectors would be organized.

In the concessions, the delegations would act as Supporting Bodies.
c. Collection of Public Solid Wastes
If it is considered that therc cxists a great number of sweepers employed and

syndicated, who could not be re-allocated in other sectors of the GDF or dismissed, an
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unfeasible option would be to continue the streetr cleaning service by mcans of a
direct administration, represented by the delegations.

The removal of public wastes, including those from illegal dumping sites and from
main roads, would also be carried out by the delegations -which would become in this
manner totally responsible of the local cleaning. This proposal might imply the
appropriate modification of the Cleaning Code.

Regardless of any assumption, these operations could be contracted out to diverse
enterprises, with/without furaishing the equipment.

Inter-Delegation Collection

a. Collection of Medical YWastes and Similar Ones

A private collection-treatment-franspotiation system of pathological and biological-
infectious wastes (PBIW) to the sanitary landfill has been already implemented,
which was fostered by an agreement reached between the GDF and the Health Service
Institute of the DF and the contracting of this scrvice by the hospital network from the
GDF, ISSSTE (Institute of Seccurity and Social Scrvice for State Workers) and
PEMEX (Mexican Oil Company).

In order to cxpand the proper management of the diverse types of medical wastes and
similar ones to all the generators (hospitals, laboratories, and so forth), the market
should be stimulated by applying the concerned aws and by granting a corresponding
authorization title to thosc enterprises legally and technically authorized.

This management is charactetized as an infer-delegation specialized activity, 1cason
why it would be supervised by the central administeation of the SOS/DGSU, which
would establish the conditions for the authorization and the term for the required
periodical renovation of it.

The classification and technical management of medical wastes has a federal code,
and the GDF is responsible for regulating the obligations of generators and those who
render the service.

b. Cottection of Industrial Non-Ilazardous Wastes

As in lhe previous section and with the same objeclive, the inter-delegation
specialized activity for the collection-processing-disposal of this type of wastes would
be regulated, being carried out by private enterprises authorized by the SOS/DGSU.

The authorization titie would sct the conditions and the required renewal period.
There are two imporlanl requiremcnls for environmeatal sanitation: (a) wastes could
be carried to an avthorized processing plant, where rejected products would go lo the
sanitary landfill, yet they could nol be discharged -previously or lates- at a transfer
slation, due to safely reasons; (b) the control would be conductied through the
responsibility or declaration by the generator that there are no hazardous wastes in
the load to be delivered, Hazardous wastes are under the federal jurisdiction.

It should be pointed out that the wmonitored authorization allows the market cpen lo
stimulate investment and technological contribuiions, which would be more useful for
the gencrating-paying indusltry than a concession regime, which requites control in
prices and the presence of the government, somedimes with political interference.
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C. Cotlection of Wastes from Civil Constructions

This type of industrial waste docs nol require the aforementioned declaration and can
be carried to a TS from the moment at which the scparation of its hazardous contents
is carried out at the source, commonly in demolition sites.

This flow, including a processing plant if possible, would be also an inter-delegation
specialized private activity, authorized through a title granted by the SOS/BGSU to
those cnterprises empowered and under the conditions and the renovation term
accorded. The processing of these wasles lends to be an atiractive economic activily,
as construction material for public and private use is produced.

&
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