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f. DF Scope
Within the DT scope, the following basic concepts should be ¢emphasized.
f.1 Statute from the Government of the Federal District

* The GDF statute has been recently issued.  Due to this situation it voids some
of previous precepts.

* [t assigos to the central organs (such as the DGSU) planning, organizational,
normative, control, evaluation and operational functions related to:

¢ provision or concession of public services which provide general coverage
to the city; as well as those which have inter-delegation impacts with high
technical specially.

¢ delermination of Delegations participalion systems with respect to the
provision of public services with general characteristics such as waste
collection in primary roads.

* It assigas to central organs (DGSU) the provision of public services which
cover the whole city or which can have a multi-delegation impacls.

* It allows attributions mentioned previously, such as those with technical-
operative characteristics, to be assigned o decentralized organs which are not
the Delegations.

* It assigns to the Delcgations thetr functions established in DF Organic Law, as
well as those atiributed to them through an agreement with the Governor -
under any hypothesis, attention should be paid o the following basic
principles:

4 to provide services taking into account the particular charactesistics of
each Delegation.

4 to provide opinion on service concession which has effects on the
Delegations.

4 toissue and to revoke licenses, permits, and authorizations.

to provide services executed by or affecting more than one delegation,

L

f.2 Internal Regulation
The internat regulation assigns the following attributions to the DGSU.

* To establish, in coordination with concerned authorities, technical criteria and
standard for the activilics related to waste minimization and management.

* To undertake studies, projects, construction, conservation and maintenance of
infrastructure works for SWM (e.g., transfer stations, S/P, final disposal sites,
and final disposal sites restoration).

* ‘o organize and execule transfer stations, trealment and final disposal.

¢ To cstablish solid waste recycling and treatiment systems.
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f.4

Organic Law of Public Admiristration of the Federat Distriet

* The urban cleansing scrvice is a public scrvice and is for a public beaefit.

‘Therefore the law gives the authorities enough power to decree cxpropriation,
limit domination, and use and temporarily occupy goods which are required to
provide the service;

The scrvice concessionaire should provide it uniformly and continuously to
every person who requests it.  As a tesull, the concessionaire should cover the
costs.  On the other hand, the corresponding authority should fix and meodify
the coresponding fee and supervise whether the service is provided
satisfactorily.

DIF Environmentat Law

This faw has decisive importance related to the broad administration of waste, given
that it establishes the scope of work of the SMA and the DGSU as well as
obligations and responsibilities of solid waste generators/ holders.  The following
items should be highlighted.

* Competency of the SMA in the DF

¢ To evaluate the environmental impact and risk and, depending on the case,

to issuc an authorization for works or aclivitics (public or private) which
might affect the environment.  Alse to supervise to ensure that related
direclives are salisficd (for the cases that are not assigned to the
Federation, i.e., the case of non-hazardous waste disposal).

To regutate, prevent and control all hazardous environmental aclivilies not
assigned to the Federation.

* Competency of the SMA, in Coordination with the DGSU, in the DF

¢ To prevent and control soil contamination, including that originated from

the generation and management of non-hazardous solid wasle.

¢ To cstablish or authorize the establishment of sites which are destined for

non-hazardous solid waste, as well as to propose an investigation on
mandates in order to regulate their management (observing the official
standards).

* (Citizens’ Obligation

4+ To prevent or, in case that is not possible, to minimize waste generation

by way of recycling or reusing generated wasle.

4+ To haul ircated {or proccssed) waste to the final disposat site with the

purpose of climinating or reducing their hazardous level or volume (or
quanlity), whenever wasle can nol be recycled or scused.

* Responsible for Any Damage or Negative Effect Caused by Yaste

It is assumed that, unless proven to be contrary, those responsible for any damage or
ncgative effect caused by waste are:
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¢ \Vaste owners, i.c. those who manage waste while waste is under their
custody or responsibility.

& The Public Administration of the Federal District, for the non-hazardous
wasle cotlected by the cleansing service.

Important items can be summarized as follaws, from what were stated above.

i.  Facilities and aclivities related to non-hazardous S\ management are under
the jurisdiction of the SMA in coordination with the DGSU.

3

ii. Natural and artificial persons have the responsibilily of waste from the
generation to the disposal activities.

iti. Final disposal methods for wastes (non-recyclable or non- reusable) should,
implicitly, involve a process toe minimize harzardous level and volume
(amount). In other words, a correct sanitary lendfill should reccive SW that
has been treated previously {(to minimize hazardous level) and processed (to
minimize volume).

iv. Waste gencrators and holdess, although transitory, are responsible for damages
and negative effects caused by waste.

v. The GDF is responsible for damages and ncgative effecls caused by non-
hazardous waste collecled - either directly by the GDF or by sub-contractors
or concessionaires and, consequently the future effects produced by the waste.

. This summary of main poinis obviously asserts that responsibilities should be

§= defined (with corresponding costs) for all those who participate in waste
management; either under contract, under concession or under a simple permit issucd
by the GDF - represented by the DGSU and the Delegations.

.5  Regulation for Urban Cleansing System Scrvices in the DI

This regulation was approved by DF representalive assembly, and it defines the
following:

* Urban cleansing scrvices consist of:

Task-1:  sireet sweeping.

Task-11:  SW collection.

Task-1II: design, equipment and operation of storage, haulage, reuse,
treatinent and {inal disposal.

- Task-I corresponds (o the Delegations, except primary foads which
should be serviced by the DGSU.

- Task-H  corresponds to Delegations, except waste accumulated in public
roads.

- Task-J1l  comresponds to the DGSU.

* Collection service will be offered “fiec”, if generation amount does not exceed
200 kg/day/user (working days).

According to this last point, only major gencrators should pay direcily (such as,
commerce, industries and services).  On the other hand, payment of other generators
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shoutd be disguised as other tax forms. It is important to note that this peint will
justify the informal payment from residents which is called “propina” or “finca”.

£.6 'The Financial Code and the (Aunual) Law of Revenues and Expenditure
Budget of the DF

This legislation and the entities which are part of the billing and collection system in
the DF (Delegations and Finance Secretariat) will have the most important role when
the GDF makes a decision on a more formal payment manner {(dircct payment by the
citizens) for cleansing services - either to a concessionaire or to the GDE.  Cadaster
register and Tax payer listing will be used as a data base required to produce an
adequate fce systen.

o,

1ssues that should be pointed out from the current legislation are as follows.

* Circulation Bill charges DF contributors for public roads, monuments, parks,
public markets maintenance, etc.  Although this is the closcst fee related to
cleansing services, it docs not refer directly to them.

* With a land use concept, charge of an amount related 1o SW generated could
be added, depending on the contributor’s aclivity.

* DI’s Financial Code cstablishes quola related to waste collecled or
delivered to the GDF facilitics, but it is a fixed amount which does not take
into account infiation or other factors,

C.6.2.3 Other Influential Legat Norms and Practices

a. Labor Legislation

Labor legislation that rules over the GDF employees is divided into three groups.
The first one works with full loyally, is provided with highest payment and various
benefits (such as bonus, gifts, medical insurance and lile insurance), and is placed on
trust administrative posilion. The second one is granted with all benefits {(bonus,
gifts, medicat scrvices, vocational allowance, food, coupon, SAR, cic.), and total
work stability, bul with low paying jobs. Finally, the tast one is composed for
“eveninal workers” who do not have the guarantee of work stabitity, no benefit with
low paying jobs (less than 6 months contact).

Undoubtedly, fabor instability hinders the appropriate planning in the long run for
both parties, and this situation also leads to the rotation of temporaty workers,
aflccting their professional progress and increasing the GDF’s administrative costs.

The sccond group with total stability and “trust” compromises with the
Administration is strengthen by joining an Union; they acquire political power and
complement their salaries with informal incomc coming from the population as
“propinas” and “fincas”. Their power is increased by bringing additional personnel
close to each one, such as family members and friends. These persons help with the
task assigned to the employce as “vofunteers” who do not have any labor link.
These “voluntects” as “eventual workers”, turn oul to be the employees’ subordinate,
and this situation is maintaincd as they share the informal incomes.
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This labor regime reduces the influcnce that “lrust” adiministrators can exert over
stable employccs or volunteers; this is true also for eventual workers (cven though it
seems different). On the other hand, this situation increases the influence of the
unionized group.  As a result, the informal structure s strengthened.

It can be assumed that a vindicative action for the workers” right will serve well to
the Justice. It would be favorable for eventual workers who are contracted for the
less than six months and for velunteers who have no formal tics, but work openly for
GDF for long and continuous terms.

b. Contract of Services

'The private sector widely participates in the activities carried out by the DGSU, given
the fact that in 1996, 70% of operative budget was executed by private enterprises,
and in 1997 the percentage increased to more than 80%.

The Political Constitution {arl. 134) establishes that “acquisitions, renting, or
alicnation of any type of goods, provision of services of any nalure and contract of
works to be done, should be awarded or done through public bidding”.

The Law of Acquisition and Public Works, published in the Official Gazetle of the
Federation on December 30, 1993, rules this matier.

It has been determined that 80% of amount derived from contracts should be
consequence of “public bidding”. On the other hand, the other 20% should be
obtained as a consequence of “restricted invitations” for three or more providers or
by “exemption of bidding”. Obviously, the last two mcthods arc a smoother path
than the first one, and they are applied in urgent or very special situations.

There is no legal restriction regacding duration of contracts for seivices, but in order
to suspass the current exercise, a prior authonzation from the Finance Secretariat is
necessary.

Probably for the reason mentioned previously, almost all the DGSU contracts arc
done for a short term, between three 1o six moths, or sometimes even less. Thisis a
camfortable advantage, but it causes a number of disadvantages, such as the ones to
be mentioned below (among many othess):

* The bidder will not invest on new or specialized cquipment when hefshe signs
a contracl, which does not ensure repayment for the lifespan of that equipment;

s+ The GDF has to invesl to acquirc equipment; and then contract out their
operation.  Short term conlracts do not make it feasible for the contractor lo
acquire this equipment,

* Maintcnance can not be provided with due attention as a consequence of the
GDBI’s short term operation equipment contracl which lasts belween two to
four months usually,

¢ Contractor can not hire high-level specialized personncl when the contract is
short term.
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* All expease which includes costs of short term contract will be very high;
unless the bidder assumes that contract will be rencwed.

* Costs of bids are high, for both the GDF and bidders, and these costs are
included in proposed prices and administrative costs.

It is recommended to award contracts with long term which correspond to the
lifespan of cquipment involved and to the requirements for expert personnel well
trained for the assignments.

In order to save uscless administrative costs, it is also recommended Lo have turn-key
conlracts; in other words, the contractor should judge possibility of sub-contracts and
the DGSU should refrain from taking part in small and diversificd contracts which
might result in administralive toads and high cosis.

C.6.2.4 Informa! Entities in SWM

From the description detailed in items C.5.1 and €.5.2, the following is commented:

* Sweepers, sweepers’ “voluntary” helpers and formal collectors’ “voluntary”
helpeis informally intervene in the sweeping and collection process, spurred by
the distribution of tips and fincas and, in the sccond place, by the distribution of
the revenues from the selling of recyclable products,

* On the streets, other people conduct “pre-scavenging” aclivities, picking
recyclable products from the wastes before the collectors arrive; '

+ At each S/P, produclive operations including separation, internal haulage and
pre-processing, and the storage and frading of materials, are activities
conducted by the waste pickers’ Association, that have a permission from the
GD¥.

* At the Santa Catarina landfifl, discharged wastes are lelt open-air for waste
picking by the waste-pickers of the local association, under an informal
agreement reached with the GDF (on the next day, these wasles are disposed of
at the tandfill).

* Several hundreds of informal “collection centers” (centros de  acopio)
informally receive and trade the recyclable products provided by the collectors
and pre-scavengers;

¢ Trading of recyclable products is mostly informal among the aforementioned
persons and the retail purchasers; which could be reviewed during the market
rescarch for recyclable products.

Regularization of this framework would be obviously traumatic or unfeasible.
However, this can be done paritally and stcp by step.

For a 1egular commercialization, appropriate fiscal and tax measures are required
under the cconomic and social interest of material recycling. A political decision in
this regard will isoply the reviewing of the corresponding financial legislation.
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To regulate the remaining activities, il is primarily requircd the institutionalization
of the persons involved into juridically empowered entities which will exccute the
aclivities.

C.6.25 Assessment of the Resulting System in Mexico City

The legislative and institutional struclure targeted for SWM is well elaborated and
appropriate. Some points regulated in the past by the Cleaning Code (Reglamento
del Servicio de Limpia) must be reviewed in regards to the existing legal basis.

Some administralive policies and practices, such as staffing and service hiring, must
be deeply reconsidered.

Contracts must be morc cconomic and less complicated for the GDF and the
contractors, in accordance with the critique and suggestions from section C.6.2.3.
Contracls will become more forcible when the GDF develops a policy of contraciing
oul collection services and other services, which imply greater investments in
cquipment and labor.  In this moment, not only will the contract period and contenls
be the appropriate; also, an insurance for the performance of the service to be
submitlcd on the contract day will be convenient for both partics.

Yet the modalities allowed by the law are not changed, labor relations should also
be reviewed, in the search of justice for both parties, with rights and obligations
perfectly outlined and controlled. However, a radical change will only be feasible in
the long run, for a total overcome of the informal structure that the SWM is currently
bearing.

The weak points of labor legislation helped enhancing or crealing the dominant
informal structure in the SWM system, which seems to have origin in a traditional
political system that helps politically well commanded groups; and ¢conomic support
of “no charge” status established in the Cleaning Code (Reglamento de Limpieza),
and on the other hand, the fair acknowledgment by the cilizen thal the service is
being rendered to them.

There is no doubt that the citizen_pays to the servant for the ¢ffective service
rendered and at_a nepgotiated or agreed price, This fact is very important, and
must be the basis for any {ransformation or upgrading of SWM. It can be said
that the informal system fostered the “culture of payment” with a high degree of
social justice. The culture of payment will allow gradual fermatization of the
system towards a legal CONCESSION of the residential colection service;
however, the formalization of the payment system will demand a well elaborated
fee plan, based on cadasters and on a careful social-economic survey, along with
a research of the current payments (tips and fincas). Meanwhile, it is necessary
to accept that the formalization of the payment as a tax would be disastrous in
economic terms, and would destroy most of the achievements of the informal
systent.

Back lo the institutional and legal structure affeciing the SWM system, the urgent
need to regulate the DI?’s Environmental and Organie Law should be emphasized
again.. The regulation must be compatible with the SWM system M/P and
amended before the new political-administralive institutionalization of the DF (ie.

C-95



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

C.6.3

the direct election of delegation exccutives), establishing fair and consistent concepts
that will not derogate nor void the work done.  After this regulation and based on
the Organic Law, the Treasury Law and the Financial Code (Ley de Hacienda y
Cédigo Financiero) should be reviewed, and therefore the Income and Expenditure
Budget Law of the DF.

It is worth mentioning that the aforesaid hypothesis of specialized and strictly
formal Inter-delegational Sub-system will require SYWM rules for conlracicd
entitics and concessionaires, as well as the citizens such as the dutics, rights and
sanctions. ‘These rules would be specialized.

To end with, the convenience and justice of integrating in the SWM system the
infornyal persons and entitics (that are currently accepted by means of tolerance and
irregular concessions) is observed. To do so, they must become legally valid
entities that will have their corresponding rights and obligations.

Soclal Aspects

a. The Comnunily and Solid Wastes

The economic and “plural” socio-cullural features of the population of the DF have a
significant impact both on the amount and quality of generated wastes and on their
participation to the management of the municipal solid wastes. In effect, if
efficiency and efficacy goals are kept for an integral management of public cleansing
service, the aforementioned plurality requires that the authorities know how to
correctly manage these characteristics.

Among these features, we have the following:

* The high-income sectors of the DF generate more wastes per capita with a
greater incorporated value than those generated by lower income sectors.

* The organic wastes ratio is the most significant among solid wasltes in every
socio-ecconomic sector.

* In general terms, solid waste management culture at the generation source has
not yet developed.  People deposit wastes in containers of various types and
capacily. Howcver, betler management and slorage is being obscrved
nowadays in plaslic bags - at middle and high socto-economic levels.

* [t must be acknowledged, however, that from ancient times, there has always
been the will to keep houses and the surroundings clean, although this objective
is nol always achieved. This altitude is confirmed at lower income sectors
where the population sweeps their roads and organizes themselves to clean
clandestine dumping sites in ravines and public areas.

a.l Attitude towards the Minimization of Wastes

* As a result of the inercase of the per capita income (although it js slow), the
consumption of goods in the DF has increased too, thus furning the cily into a
lacger generator of wasles. This is shown by the increase in per capita
preduction in the last 10 years.
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* ‘The community is not properly informed - and therefore scarcely motivated - to
participate in the reduction of wastes production, nor in the solid wastes
separation programs at the gencration source.

* Minimum achicvements have been reached in an effort to implement programs
and actions aimed at the scparation of wastes at the generation source,
sponsorcd by the INARE, ccological organizations and some neighbor groups
in the DF.

* A probably successful exception is the DGSU’s solid wastcs pilot separation
program being carried oul in some public buildings, a housing complex and a
preschool cducational center, involving around 8,500 persons.  However, it
must be recognized that, like many pilol programs, the success of the program
is a result of financial support by the DGSU for all necessary tasks. Similar
and cven greater financial backup would be required for the [easibility of a
massive and long-tcrm coverage of this program in the DE,

* The proposals to minimize the waste generation form packing and crating in
the manufacturing industry are weak, as well as the those to simplify and
minimize packages.

a.2  Culture of Payment for the Collection Service Rendered

* Domeslic recipients of the collection service directly pay the sweepers or
collectors a “voluntary fee” or “tip” every time they bring their waste
containers for their collection.  The amount of the tips varies according to the
amount of solid wastes collected and the socio-cconomic level of the zone. 1t
is estimated that almost every family pays this “lip”.

* Commeicial stores, offices and other small, medium or big business entities
also pay a fixed “voluntary fee” known as finca. The amount goes from 5
pesos to 100 pesos, according to the amount of solid wastes collected, which in
turn depends on the size of the eslablishment. All the business entities with
the collection seivice pay these fiucas.

* The population of the DF has the culture of payment for the service rendered,
which has been established informally as time passes by, satisfying thosc who
receive the payment and also people that pay.

* Besides, equily of the payment has been reached without even planned so:
those who gencrate more, pay more and those at the higher socio-economic
levels also pay more.

¢ The delay of payment has also been educed to almost zero, as there are no
service debtors.

* The informal commercial system works cfficiently. According to commenls
of the population, if fees were imposed by the GDF delegations, the system
would not function because the population would not pay. The society
perceives the garbage collection service as an obligation of the governiment and
that is included within their taxes, although they pay “voluntary” fees (lips and
fincas) to those who really operate the service.
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a.3

h.

Citizens Information and Education

The socicty as a wholc knows very little about the problem represented by solid
wastes, and ils participation is limited only to bring the wastes and o pay tips
and fincas. The overproteciive position of the goveroment has fostered this
behavior and a lack of intercst from the poputation.

It is accepted that the population is not deeply involved in the management of
sotid wastes, duc 1o a lack of transparent information and an access lo it.
Besides, the general public should also be informed of the problem caused by
the management of solid wastes, as well as the functions of the GDI’s diverse
organizations and cleansing seivice levels.  The diffusion of the information
on the separation of solid wasles is a good example of what should be done.

A hindrance for the population to voluniary join a solid wastes managenient
participation program, whose ceatral objective is public health, the preservation
of the envitonment and the provision of the service, is the declined
environmental culture. It does not allow them o assess the negative impacts
of solid wastes on health or the environment (waler, air and soil). This
educational restriction is crilical in adull population, who has received general
data on this topic during the last few years only.

For the recent years, issues related to the prolection of the environment have
been gradually included in educational programs.  Although the educational
plan proposes that there should be the integrily and continuance of these issucs
during the primary levels, the cfforts to raisc a child with the knowledge to
properly manage solid wastes are useless if these topics are taught theoretically
during only one year withoul practices or visils to public cleansing services,

/Ps, transfer stations and sanitary landfills. ‘The attitude of the DF population
towards solid wastes should be changed so that children are raised Lo behave as
expected when they grow up.

There is scarce or no inforination at all to the GDF’s cleansing service staff;
private contractors of transfer stations, SfPs, transportation and sanitary
landfills; pepenadores (waste-pickers) and informal sweeping and collection
workers with regards to their health, environmental protection, and industrial
safety.

Social Aspects in Collection

The relations belween the population and the GDF’ sweepers and colleclors are
acceplable in gencral terms, and there are no difficuliies or conflicls among
them. There exists a symbiosis between the service recipients and the
workers, and they benefit from cach other: the former pay a “voluntary fee” and
the latter render a reasonably acceplable waste colleclion service.

The relations between the sweeping and collcction workers, as they all are
registercd as a member of the Section 1 Union, do not present conllicts either:

¢ There exists a good relation among sweepers, as the routes are well
defined and they respect each other.
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¢ The refation with the cabos (who are supervising the sweepers’ work in
each scctor) is a co-live for convenience. It means both comply with
the informal code encompassed by economic obligations.

¢ The relation belween the sweepers and the truck drivers is somehow
distant, as the sweepers protest when the quota charged on them to
discharge the wastes to the truck are increased.

¢ The relation between the truck driver and his collection staff is not
conflictive, as the former has all power and is regarded as the owner of
the business.

¢ The relation between the formal and informal (volunteer) workers has
no social problems due to the difference in posilions; volunicers earn no
salary and totally depend on the driver’s decisions. Besides, the
voluntcers are relatives or friends of the driver in most cases.

The relation between the seevice recipicnts and the GDF is indifferent, and
population participation in the management of solid wastes is weak so far.
Nevertheless, due to this indifference, the population docs not demand for
better services, resulting in some social problems:

¢ Some population sectors (peripheral zones, squatter setitements, sites
difficult to aceess) with deficient collection scrvices or no service at all.
These seclors, yct not very big, represent a social problem.

¢ Customs of the population (the family members leave the house early,
before handing their solid wastes to the collector).  Nevertheless,
people has not asked for a change of collection schedule.

¢ There are people who litter wastes on public roads, although the number
of them has been reduced.

¢ As a consequence of the above points, the GDF has to collect almost
800 tons of solid wasles every night from 996 clandestine duniping siles
in 301 colonias in 12 delegations, which do not include lower economic
level delegations as Cuajimalpa, M. Contreras, Milpa Alta and Tlahuac.
Qbviously, at these colonias, wasles are duniped at ravines and public
areas, and the neighbors pick these wastes through cleaning campaigns
with the help of the corresponding delegations.

¢ In summary, there exist some DF zones with deficient, sporadic or no
collection service, yel this is a small portion and in peripheral zones.

The most unbearable social problem during the collection process is thal the
volunteers, sweepers and collectors are informal personnel without salary,
soctal welfare, health insurance, and not cven working devices or uniforms.
This is a severe problem, because there are almost 7,500 informal sweepers and
collection workers.

Social Aspects of Wastes Scleclion

The wasle-pickers groups control the S/Ps, at the high expense of the GDI with
regards to financing the inveslmenis, currenl operation and maintenance cost of
the plants, as well as other benefits for the waste-pickers.  There is no doubt
that former waste-pickers (ex-pepenadores) are in much beller socio-cconomic
conditions than they were when they segregated garbage at open dumping sites
15 years ago. The subsidies paid by the GDF for the S/Ps are in facl being
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paid by the population of the PF, becavse part of the taxes levied by the
government are allocated to the payment of this setvice, instead of using these
funds to other social benefit projects.

The waste-pickers groups of the three S/Ps are not legally recognized yet as
business associations, although this is being analyzed.  Currently, they arc
organizalions that seem to operate as cooperatives, bul they arc not such,
because the waste-pickers {ex-pepenadores) do not receive the benefits like
cooperative members.  Instead, they are private informal enterprises.

At the San Juan de Aragon /P, a very small nuinber of workers dedicate to the
conditioning of selected wastes and add value to them. They are controlled and
paid by the leader. At the Santa Catarina and the Bordo Ponicate plants, the
same job is done by the private companies with permission by the leaders. In
the case of the San Juan de Aragon plant, the salary they earn is unknown, but
it is assumed that it is just like or Iess than the minimum legal wage. - ‘They are
not provided with the social bencfits by law either. Obviously, the socio-
economic situation of this group is poorer than those of sclectors.  Hiring of
these formally paid workers may have an intenlion of “freezing” or even
“reducing” the number of the alleged waste-pickers “members”.

Currently, the waste-pickers groups do not give information on how resources
are allocated, nor how much their revenucs are.  However, one of the critical
issues arises definitely from the fact that this distribution seems to be unfair
and affects those who really works; the former waste-pickers {ex-pepenadores).

The tecovered amount of the wastes of the total processed is low (4%-7%), yct
it is estimated that the manual selection method currenily in place is
appropriate. It may be [air to say that solid wastes that enter the plants are
“poor”, because they have been probably undergone a “pre-scavenging”
process during collection.

The first objective of the selection plants was to eliminate the existence of
wasle-pickers at open dumping sites.  This objeclive has been achieved mostly
in the DF, with the exception of the Santa Catarina sanitary landfill, which stili
has waste-pickers, who are headed by the same person as the S/P.

S/Ps’ operation and maintenance is contracted to private sector companies, and
the costs for those and encrgy are high, which imposes a considerable expense
on the GDF. ‘fhe security of the working staff of the contractors musl be
guarantced with all social benefits and with necessary equipment to carry oul
their activily, Transparent contracts and supervision for the compliance with
the contract clauses for the benefit of the workers are required.

Social Aspecets at Other Stages of the Service

Operation, maintcnance and technical contro! of the 13 transfer stations and the
final disposal sitc are contracted to a greal number of small and medivm
enterprises, that hire in turn 2,000 workers and whose labor relations are
ditectly with the contracted private companics.  On the other hand, the DGSU
has supervising stalf at the transfer stations (80 persons). Additionally, the
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delegations have personnel at the transfer stations (maybe more than 300
people), whose specific function is not very clear.

* Besides, for urtban cleansing at main roads (frecways, avenucs, highway
accesses and secondary avenues) the DGSU hires contractors.

* Social aspects at these stages are the following:

¢ Insufficient compliance of contracted enterprises with labor obligations
for their workers (welfare and complementary benefits).

¢ The possibility of laber conflicts within the contracted companies,
which would lead to strikes and demonstrations solutions of these must
appear in the contracts for the protection of the service and the GDF,

¢ Lack of slaff training and information diffusion to the workers on health
and safety within the work places.

¢ Very shorl-term costly contracts, resulting in instability of the workers
and demanding higher teaining costs for the new staff.

¢ Nccessily for more strict and effective contro! and supervision by the
GDF to exccute lhe contracts (which should be as transparent as
possible) entered between the GDF and private companies.

e. Conclusions on Social Aspects: Strength and Critical Points

Although the SWM scrvice in the DF does not currently show confliclive social
problems, it does present critical underlying points which block the improvements of
the system. This silvation could affcct Master Plan implementation if these points
are not solved or at least mitigated during the period until 2010.

Among those underying critical sociat points, we can name the following:

* There are a large number of informal workers without being protected by the
fabor law,

* Social costs: subsidies for S\WM granted by GDF are transferred to the society.
As a result, taxes arc dirccted to finarce these subsidies instead of going to
other broader social benefit projects.

* It is unknown whether there is an equitable distribution of profits among ex-
waste-pickers proceeding from revenue of traded recovered materials from S/P.

* Sta. Catarina landfill still opcrates with waste-pickers.

* In small proportion, thete are peripheral areas in the DF where there is a
deficient or sporadic collection service.

* Indifference is found in the relationship between service recipients and GDF
clteansing staff.

* Weak supervision to enforce labor legislation, social security, and health of
workers group of the contracted caterprise.

Table C-42 summarizes the conclusions on strengths and critical points for social
aspects wilhin the current situation of SWM in the DF,
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C.6.4 Organizational System

The diagrams of item C.5.2 showed the functional structures of the diverse SWM
services. It is noted that these services are distributed in accordance with legal
precepts: local ones are under the responsibility of the delcgations - residential
sweeping and collection - those precepis involving several delegations or very
specialized tasks are under the jurisdiction of the DGSU - sweeping of primary road
network, cleaning of monuments and walls, iransfer, separation of recyclable products
and final disposal.

It is also observed that atl the services are shared by several enterprises and/or third
patties to the GDF, as informal structures.  This brings as a result small and simple
formal organizations, within the delegations and in the DGSU.

The tack of a maintenance and contro!l organization {(with respect to supplying of
spares) of the collection teams is quite remarkable, which is overcome thanks to the
cooperation of informal beneficiaries.  This lack is also present in regards to other
equipment, but this lack is overcome by contracting operation and maintenance.
Meanwhile, more allention to these aspects is recommended, because they may lead
to a decrease of productivily and increasing costs, since these cquipment are
“specialized and most of them are imported, which in turn will resull in a delay to
obtain spare paris or even to modify them. It is also true that service contracting or
concession, including necessary equipment, can also be a good solution.

Planning and control of residential collection and street cleaning services are
empirical and the informal structure is in charge of them, with the exception of
specialized scrvices.

A regulation for service execution and another for public procedure regarding urban
cleaning and wastes should be created, including their correspending sanclions.
Likewise, permanent communication with neighbors is necessary such as providing
thern with information and paying attention to their claims, which would represent a
good tool to monitor the services.

Some transfer stations have a cerlain number of staff from the defegations wherc these
facililies are located, and this number of stalf would be reduced, because the services
are contracted and supervised by the DGSU.

in order to review the aforementioned topics, the foltowing would be reconimended:

*+ To cstablish a consistent monitoring system of the waste amounts handled and
of the services developed at Transfer Stations (including haulage), at §/Ps and at
Sanitary Landfills. Since the operations are contracted out and must keep that
way, lhe control by each cnterprise on its corresponding work is independent
from the monitoring carricd out by the DGSU. This monitoring must be fed
with data from the companices, but only with the information selected in order to
intcgrale a managerial and superior information system that may be interesting
to the contract client (DGSU).  This system must be intcgrated by data chosen
as assessmenl paraneters for the total destination operative flow of collection-
to-destination, preferably on-line information (so that it remains reliable); which
will generate indexes and graphics for a quick and consistent assessment.
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* The monitoring system would supply the necessary information to the Sub-
direction in charge of supervising the coniract and the more concise and
consolidated information nccessary for the Direction and by the General
Direction.

* A system for distribution, opcration, maintenance and cost control of vehicle
and machinery owned by the GD¥ and assigned to the SWM system should be
organized and implemented.  This system would encompass directly operated
equipment and, throngh chosen parameters, equipment operated under a
contract or concession.

* For directly operated vehicles and equipment, it is necessary to organize a
physical and exclusive system for the cleansing sectos, which includes garages
(basic maintcnance) and a central workshop (spare parts and accessorics
warchouse) for major maintenance.  Even though this maintenance is
contracted to private workshops, it might be convenicnt to have a stock with the
most common sparc parts and with pieces that may be difficult to acquire
(because they are imported).

* The DGSU’s sliucture as regards to the SWM system should also be reviewed,
if the suggestions on the vehicle and machinery conirol and maintenance wete
accepled. In this revicwing, Dircctions of Transfer, Final Disposal and
Construction-Maintenance would be adapted better.

* Qarages and basic maintenance as the usc control would be supervised by the
delegations where the corresponding vehicles and machinery are located.

C.6.5 Ascertainment of Aggregate Unit Cost of Solid Waste Management in DF,
1998

C.6.5.1 Preface

Whereas financial accountancy emphasizes the relationship of the entitics to outsiders
an owners (or tax payess in the case of public business undertakings), management
accounting is concerncd with providing information for planning, conlrol and
decision making. Of the management accounting system, cost accounting, or simply
putiing it as “costing”, would facilitate the cstablishment of past costs of products,
either in the forms of goods or services, and funclions, thus leading to aid
management people in shost-term control and long-term decision making. By
definition, “cost” is a monetary measure of value consumed or acquired, and “cost
objective” is the purpose for which costs are measured. While the term “cost” may
represent different ideas to different cohorts of people, “cost” to be ascertained and
cost objective 1o be considered in financial analysis would include, among others,
expense paid, unit cost, function (cost centers), sensitivity of cost with regard to
change in other factors, andfor efficiency in performance of cost centers (standard).
Cost comprises expenditure incurred for costing purposes, vis-a-vis, materials, labor,
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and expenscs, with further sub-classitication of these elements into direct and
. &
indicect.

With the basic proposilion as noted above, this scetion is provided to bricfly asceriain
the unit cost of solid waste service currently in place in DF with a vicw 1o arliculating
part of the financial issucs attributed to the cost efficiency in operations. The structure
of the section is as follows. Following the opening remarks, the model configuration
and the assumplive parameters used are given such that the accounting view of “cost
ascerlainment” regarding the DF’s S\WM service as a whole be elucidated.
Subsequently, the estimated unit costs of public seivice per annum as per 1998 price
are given, with the alternatives of (i) that inclusive of all of thc cost centers within the
scrvice, and (ii) that excluding costs attributed to disposition of illegal dumping and
sweeping and cleaning of major roads in DF. Costs accrued to collection and
transportation of garbage vnder the responsibility of Delegation are also considered in
due course of the ascertainment of unil cost and included thereof.

In the meanlinte, the fundamental concepts of accounting as borne out in the face of
the curcent analysis included “going concern”, “accruals, “consistency, and
“prudence”. Fach of which are being suggested in Statements of Standard Accounting
Practices as “entities will continue in operation for the foreseeable future”, “revenues
and costs arc recognized as they are earned or incurced in the profit and loss account
of the period to which they relate, not as money is received or paid”, “consistency of
treatment of like items within each accounting period and from one period to the
next”, and “ profits and loss are recognized only when the ultimate cash sealization
could be assessed with rcasonable certainty”, in that order., Nonetheless, due 10 a
paucily of relevancy and consistency with the aforementioned accounting principles
in the numerical information obtained during the survey period, not a least part of the
analysis had been undertaken subject to the presumptions and parameters intuitively
sci forth within a margin by the mission members. '

C.6.5.2 Model Configuration, Methodology, and Assumptive Parameters Used

In pursuance of the leam’s endeavors to figure out the indicative unit cost for the
management of solid waste in DF as per 1998 price, the following model
configuration and the assumplive paramclers have duly been applied. While the
deliverable of the investigation comes appcar in the last part of the scction, it should
be noted that those “aggregate unit costs” elucidate the summation of the “unit cost”
accrued to cach phase of processing for solid wastc management currently in place,
vis-a-vis, capital invesiments, recurrent costs, and hidden costs.

a. Model Configuration

In line with accounting definition, the cost componeats and the associaled coslt centers
considered in the estimation of unit cost attributed to the solid waste management
service in DF as per 1998 price include the followings.

(1) Annuitized capital invesimenls in recycling plants, transfer slations, and
final disposal silcs;

® References: Lee ). Seidler & . K. Carmichael (Lids), Accountants’ Handbook, Vol. 2, chapiers 33,
37, and 44, Ronald Fress, 1981, Willred Hingley, Accounting, Heinemann Professionzl Publishing,
1989 :
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(2) Recurrent Cosis associated with collection, transfer, {ransfer stations,
selection plants (S/Ps), final disposal sites, depositien of iltegal dumping,
and sweeping and cleaning of major roads; and

(3) Hidden Costs, or social costs, in the form of “Zips” and “Fincas™
b. Methodology

Considering the cost (marginal costs) of services rendered annually by the existing
plants and facilitics in Bordo Ponicnle, Santa Catarina, and San Juan de Aragon, as
well as those avxiliacies, the most commonly used variant of the theoretical concept in
welfare economics and its applied segment of investment decision theory is a
levelized annuity cost plus recureent cost over a fixed period of time. This is the cost
of advancing onc unit supply of SWM scirvices in concern, being annuilized over the
expcctcd economic life of the plants angd facililies To bc Spccified in cs{imation

(denole(l by i} and economic life (1) to csllmatc the levelized annuity cost.”

Thus, a numerical expression witl be:

Annual Costs of Capital Investment Accrued (MC) = TC * CRF(@, #) + annual
recuricht cost,

where TC denotes the total capital investment cost, while CRT is depicted as:

if1+i)"
(L+i)" -1

CRI¥ =

Capital investment costs have initially been placed while referring to the 1993
feasibility study rcports of thosc plants on the aforementioned three sites, thereby
sequentially being annualized as per 1998 price. Recurrent costs have been estimated
on the basis of information currently of avail and cosi data on operation and
mainicnance, further divided by quantities of factors of relevance to draw the urit cost
of service. Coupled with brief interview of people in DF and discussions with the
sociotogists deeply involved in the issues for a period, tevicw of the materials in the
past has been of great help for the mission to draw the frequency and amount of © nps’
and “fincas” currently in place in DF within a certain range of conlidence interval.

7 “Tips™ is understood as a kind of pecuniary contribution “occasionally” and “valuntarily™ given to
waste collectors by houscholds, wheceas “Fincas™ as that paid by eniitics on rather periedic occasions.

®Another variant of MC widely used is the Long Run Average Incremental Cost (LRAIC) with iis short
accessibility to the refevant information and data. In theoretical termis it may nol be coirect nonctheless
it is wuscful as an approximation. Mathematically it s expressed as LRAIC =

{}; m(]u}'l[[;(@, x(ifrf'% where ¢ is a year in a projeet period (£=1,2,....1), whereas 4, 1 and Q
f I

denote a discount 1ate, an incremcnial investment and an incremental supply, respectively.

’CRF is defined as a summation of depreciation (represeated by a sinking fund factor) and opporiunity cosl
of capital (ar inflation rate), which is mathematically depicted as follows:

i'(lﬂ')‘_: L) +i-8  qisiff -1pai _ i

{@+iy-i (t+8)" -1 (114 -1 A+iy! -1
1 peferences: De pariamento del Distrito Federal, “Estudio de Analysis Economico de Los Sistemas de
Tratamiento de Residuos Solidos de Sante Catarina, San Juan de Aragon, y Bordo Poniente”, 1993,
DDF, Mcetas del Ambilo Delegacional para ¢l Presupuesto de Egresos 1996, lotcrview Survey

+i
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To be noted that the outcomes of the public opinion survey (POS) deliberately
undertaken by the JICA team during the mission to Mexico in summer 1998 have
duly been taken into account. OF these, for instance, the average amount of tips paid
by each of the houschold in Mexico Cily are presumably set at 28.3 peso per month
{cquivalent to 7.0 peso per week), with the ratio of “voluntary” tip payers to the total
houscholds being fixed at 0.81. Talking turkey, it has been intuitively assumed that
the average of the sample taken up this time of POS is set within a confidence interval
of that for the population.

In the meantime, # would further be noted that the social costs, notably, “tips” and
“fincas”, drawn in the current analysis would furnish difterent views and opinions on
its intuiliveness while depending on perceptions and stalus of people who read the
report.

wih

&

C.

Assumplive Parameters

1. Capital Investment

{ncremental investment, San Juan de Aragon, Peso mitlion, 1993 40.2
(2)Incremental Investment, Bordo Poniente, Peso million, 93 259
{3}Incremental Investment, Sanla Calarina, Peso mitlion, 93 41.4
{4} Ann Ave Inflation 93-94 8.0%
(5} Exchange Rate, P/$,1993 3.12
{6) Solid Waste ton/day/1993 9,500
(7} Solid Waste tonjyear/1993 3,467,500
(8} Economic Life fyears) 15
{9} Interest Rate {celes), 1993 15.5%
{10} Annual Average Inflation Rale, 1995-98 27.3%
(11} Social Discount Rate, 1993 7.5%
{12} Unit Cost, Transfer Slation, Peso million 1995 4.4
(13} Unit Cost of Truck, US$, 1808 80,000
{15} Unit Cost of Trailer, US%, 1993 200,000
{16} # of Truck 1,800
(17} # of Trailer 200
{18} Landfil Capacities al Bordo Poniente (ton) 34,000,000
{19} Landfill Capacities al  SANTA CATARINA (ton) 34,000,000
(20} Land Acquisition Tolal C, Bordo Poniente (US$ million) 0.2
(21) Construction Total C. at Bordo Poniente {US$ million) 4.4
(22) Equipment Total C. al Bordo Poniente (US$ miltion) 3.2
{23) Ratio of Cost at Sanla Catarina in terms of Bordo Poniente 1.337
2. Recurrent Costs
(1)Waste Collection {1996, million ton) 58
(2)Cost of Collection {19986, P million) 483.8
{(3)Unit Cos!t of Collection {1998, US$/Wyear) 10.6
{4)Transfer Station Handling Quantty {t/year) 1,534,197
(5)Fransfer Station Unit Cost (P./1, 1996} 63.9
{6)5/P Handling Quantity, Borde Poniente {Vyear) 618,858
{7YS/P Handling Guantity, Santa Catarina (tfyear) 1/ 234,771
(8)S/P Handling Quantity, San Juan de Aragon (tfyear) 627,399
(9)S/P O&M Unit Cost, Bordo Poniente {P./ton, 1996) 35.60
{10)S/P Q&M Unit Cost, Sanla Catarina (P./ton, 1996) 26.17
{11)5/P Q&M Unit Cos!, San Juan de Aragon {P./ton, 96) 40.22
(12)Dumping Quantity, Bordo Poniente (ton/day) 8,500
(13)Dumping Quantity, Santa Catarina {ton/day) 2,500

undertaken by JICA team during mission, and GDF, Asignacion Original del Subprograma Control de
Residuos Solidos, 1998
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{14)Unit Cost for 11,000 ton, Bordo Poniente (USS/ton) 3.0
{15)Unit Cost for 11,000 ton, Santa Catarina (USS/lon) 4.0
{16)O&M Cost, Cell Production, Bordo Poniente (USS million) 9.69
{17)0& Cost, Labor, Bordo Poniente  (US$ million) 0.2
{18)0&M Cost, Material, Bordo Poniente (US$ million) 0.3
{19}inflation in 1997 15.7%
(20}inflation in 1998 14.0%
(21}llegal Dumping {Vyear} 84,391.2
{22)Unit G of Disposition of {ll. Dumps (.11,96) 1433
{23}Unit C of Manual Cleaning {P./km) 223.0
{24)Unit G of Mechanica! Cleaning {P/km) 157.3

1/ Based on actual operation of 0.42 year days in 1996

3. Hidden Costs (Tips, 1998)

(1) Tip Household per week {paso) 7.0
(2) Tip Household per year {peso) 336.0
(3) poputation 8,500,000
(4) Household ratio 0.7
(5) Household poputation 5,950,000
(6) Household members b5
(7) # Household 1,061,818
(8) Ratic of “Voluntary™ Tip Payers 0.81
(9) tivp Household per month (Peso million) 300
(10) fip Household per year{Peso million) 2949
(11} # Entities (93) 314,292
(12} # Entities (98, est, 5% annual increase) 330,007
(13) % Share of Large Entities (34) _ 1.0
(14} % Share of Medium Entities 50
(15) % Share of Srnall Entities 94.0
(16) # Large Entities 3,300
(17} # Medium Entities 16,500
(18} # Small Entities 310,206
(19) Fincas, Large (Pesofweek) 500.0
(20) Fincas, Medium (Pesofweek) 150.0
{21) Fincas, Small {Pesofweek) 50.0
{22) Fincas Totat, 1998, P. millionfyear 9425
{23) Exchange Rate P/USS$ (1998) 2.1
{24) Solid Waste (1998, ton/day) 11,000
{25) Solid Wasle (1339, million ton/year) 4.015

C.6.5.3 Indicative Figures of Aggregale Unit Cost of Solid Waste Management

In linc with the model configuration and the assumptive parameters as noted in the
foregoing, the “aggregate unil costs” of capital investments on collection, the 13 units
of transfer stations, recycling plants, final disposal sites in place being levelized in
each of the years up to 2010, as well as the recurrent costs associated with these cost
centers, and the hidden costs in the form of “tips” and “fincas” are figured out at
respective of US$ 16.9, USS 37.8, and US$ 33.9 per ton per annum, thus aggregating
to a total of US$ 88.6 as per 1998 price. In Jicu of the allesnative as reflected above,
the unit cost is envisaged to stand as high as at US$_107.4 per annum_per year, with
the recurrent costs accrued to the disposition of ilegal dumping and cleaning of major
roads in view. Numerically expressed, capital costs, recurrent costs, and hidden costs
worked out US$ 16.9, US§ 56.7, and US$ 33.9, respectively. Summarized table
giving the estimales is provided below.
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1. Capital investment
1.t Recyciing Planl
1.2 Collection and Transfer Stations {13 units) *1
1.3 Final Disposal Site

Sub-Tolal

2. Recurrent Costs
2.1 Collection
2.2 Transter Station (13 units)
2.3 Seleclion Plants (3 units)
2.4 Final Disposal Siles (3 sites)
2.5 Disposition of legat Dumping
2.6 Major Road Cleaning
Sub-Total (2.1 ~2.4)
Sub-Total (2.1 - 2.6)

3. Hidden Costs (Tips)
3.1 Househo!d Tips
3.2 Entities Fincas
Sub-Total
“AGGREGATE UNIY COST' OF SWM, USStonfyear/o8 price
Alternative 1: without lilegal Dumping &

Major Road Cleaning
Alternative 2: including All Cost Factors
(*1 Inctusive of tracks and trailers in service)
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27
1386
Q5
16.8

16.1
139
4.6
32
i8.2
0.7
37.8
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D Comparative Evaluation of Candidate Sites for
Final Disposal of Solid Waste

D.1 Background

Wastes lo be disposed of in the target year 2010 amounls to as much as 3.3 million
tons in a year, although annual disposal amount will be dectined as a result of the
M/P. Remuining scrvice life of the present Bordo Ponicnte Etapa BV lasts merely until
January 2001, Vertical expansion is to be employed there, but the total extended
scrvice life is anlicipated 1o be only scveral years and the mecthod requires a
moratorium period about two years for cach vertical expansion of about cight meters
height to allow landfill scutllement every 2-3 years operation. Consequently, it is
obvious that there is a strong nced to find a land for a new final disposal site.

i
i t‘)

Under such background, the DGSU presented four candidates for a new landfill: onc
in Naucalpan dc Juarcz, onc in Huixquitucan, onc in lztapaluca and the other in
Texcoco (or to be called Bordo Ponicnte Etapa V). All of these are located in the
Slate of Mcxico. They are presented bricfly as follows.

a. Naucalpan de Juarez Site

The Naucalpan site is on the local road which is deviated from the state read No.3.
The distance from the border of the DF and the State of Mexico is about 10 km and
the nearest DF delegation is Arzcapotzalco. The coordinates are 19° 30°48” north and
99° 15750 west at the clevation of 2,600 - 2,650 m above sea level.

2
g

h. Huixquilucan

The Huizquilucan site is just off the toll road called Autopista Naucalpan Cuajimalpa.
The interconnection of this toll road and the Federal Road No. 130 is aboul 1 km north
of the site. The distance from the DF border to the sile is aboul 5 km and the nearest
delegations are Miguel Hidalgo and Cuajimalpa. The coordinates are 197 25" to 19
26" north and 99° 18’ west at the elevation of 2,732m.

C. Ixtapaluca

The Ixtapaluca site is on the right side of Carrctera Mexico Pucbla, which connccis
the DF and the Stale of Pucblia, and aboul 12Zkm lo west from the Sanla Catarina S/P
site. The ncarest delegations are Iztapatapa and Thahuac and the coordinates are 197
187537 to 197 197 53” north and Y8 47” 30” 1o 98° 4900 wesl. The clevation is about
3,000m.

d. Bordo Ponienic Eftapa V (BP-V)

The BP-V site is about 6km from the existing Bordo Ponicnte Etapa V. Its clevation
is about 2,250m.
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D.2

Evaluation Criteria and Method

The development of a final disposal site is land-intensive work because of its scale
and possible risk associated with its operation, and could impose severe “hardship” on
the recipient environment, ecither natural or socio-economic. Although technical
countermeasures are available for a certain problems and vncertainties, they could be
unacceptably costly for the society and can not be perfect. Considering that an
cnvironmental effect is a result of the interaction of the causal activities and the
recipient’s characters, it is worth considering first the lalter, or in other words, to what
exlent the recipient cnvironment is susccplible or rcsistant to impacts presumably
caused by the proposed project. It should be emphasized here that the tenm,
environment, refers to natural, social, and economic environment. It also should be
reminded that the miligation of negative cffects always must be pursued, the ultimate
miligation measure is the avoidance of the cffects, and rational site sclection is one of
the most practical and effective tools toward avoidance.

On the other hand, such initial cvaluation has to be as systematic, objeclive and
efficient as possible. Accordingly, several criterta are required to compare the
candidates.

The Mexican Official Norm, MON-083-ECOL-1996, gives a good guide for the
criteria selection process. The norm describes the requirements for a final disposal
site to meet in the following aspecls:

* FEcology or nalure conscrvation.
Other public works nearby, if any.
Hydrotogy or surface water.
Geology.

Hydrogeology.

Empirically speaking, there are some other criteria 1o be added to these. They are as
follows.

* Possibility of tand acquisition.

Duc to a great demand for land in the vrbanized city and in its periphery,
land acquisition is becoming highly difficult. Therefore, it is inevitable to
have a perspective of land acquisition possibility.

* Possibility of neighborhood acceptance

A NIMBY (not in my back yard) syndrome is unavoidable in most
couniries when a new final disposal site is planned and Mexico is not an
exceplion. The most obvious and common solution for this is to avoid any
unnccessary conflicts with people at the early stage of project planning. For
this teason, the prior examination of the existing and eslimated residential
palterns near the site and the access road is essential.

+ Environmental acceptabilily

The criteria given by the norm and listed above, exeept the second one, are
conceining cnvironmeatal  acceplability. As slated above, however,
cnvironmenl should be taken into account in the broader sense. Therefore,
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covironmen! in the social context is also (o be considered. The second
criterion of the norm would be one of such ¢lements.

* Economic feasibilily

As far as the lives of the people are based on the consumption of goods,
they can by no means eliminale wasles, and socicty is obliged to manage
the wastes. The cxpense for this is, unfortunately, not snail but should be
o small cnough for society to bear. Although detailed cconomic feasibility
g can not be investigated at this stage, primary cconomic cvaluation still
should be tried and is possible.

Under the understanding of these, the comparative evaluation was conducted as
below,

D.3 Site Evaluation

D.3.1 Possibility of Land Acquisition

Possibility of tand acquisition largely depends on the current land use, land ownership
and the nceessity of compensation (o obtain the land. These are summarized for all
candidate sites as shown in Table D-1,

Table D-1: Evaluation of Possibilily of Land Acquisition

Naucalpan |  Huixquilucan | Ixtapaluca | B8PV
Piesent Land Use
Formerly used for corn Currently used for Curcently used for maguoey Curently used for
ageiculture and later for cxlrachion of agriculture in the east hatf livestock farming.
extraciion of construction | construction and for extraction of
material. material. constiuction materizl in the
waost hall.
Land Qwnershlp |
Ejidatarios. | Private. | Ejidatarios. | Federal Governmient,
Necessily of Compensation
Yes. Yes. Yes. No. (But specific
agreement with the
CNA required.)

The definitive difficulty of land acquisition is not secn at every site. The impact given
by the land use conversion on economic activity of the construction materials
extraction should be minimum because cxtraction can conlinue with providing
landfill covering soil beside the on-going waste disposal site.

§' Care should be given to the necessily of compensation, which must be found in the
cases of Naucalpan, Huixquilucan and Ixtapaluca. Considering the fact that the 1992
amendment to the Constitution allows the privalization of ejido {communal land), all
the three sites are, in fact, private, thus the authority should be well prepared for
possibly high compensation and prolonged negotiation.
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Possibility of Neighborhood Acceptance

This criteria is further made up of three items, namely neighboring inhabitants,
dislance to nearest house and residents along the access road. Table 1-2 presents the
main points of cach of these.

Table D-2: Evaluation of Possibility of Neighborhood Acceplance

Naucalpan | Huixquilucan | Ixtapaluca [ BP-V

| Neighboring Inhabitants

There is a residential arca | Nearest residential arcais | The nearest residential ‘the resideatial arca

called Rincon Verde five about one kn away to area called 1.2 Cafada is | called “Colonia cl
km cast of the site. northeast, about three km east Sol” is one and half
from the site. Theie are | km 1o the south of the
other residential arcas site.
about three km west

from the site.

Distance to Nearest House

About 800m. I About 1 km. | About 2 km, | About 1.5 km.
Resldents along the Access Road

No residents near the site Because of the nature of There are no poputated | There are no

but populated areas along | the access road which is an | areas along the access residential areas along
the road at a cerfain express highway, houses rad near the stle. the access road near
distance from the site. next to the soad are very the site.

few. lmpact on the peeple
along the road, thus, would
be small,

D.3.3

The distance from the proposed site to the ncarest residential area of all candidates
wili be acceptable. In tezms of the distance to the nearest house, however, the Lwo
sites at Naucatpan and Huixquilucan may be problematic.

The situation of residential pattera along the access road could be fatal for the
Naucalpan site. The access road therc passes through the urban fringe about 5-6 km
from the site where houses and small shaps are standing on the both sides. This
section of the road is paved, bul the widih is not enough 1o let large trailers pass in
hoth directions, thus the road width expansion would be necessary. Conscquently, not
a few houses should be relocated. For the other three sites, any major residential areas
are not found along cach access road. At a distance of about 2-3 km from the
{luixquilucan and Ixtapaluca siles, however, newly developed bousing complexes are
found. ‘Therefore, due attention should be paid to the direction of urbanization in areas
surrounding those (wo sites.

It can be assumed that the BP-V site is not subject to opposition by the neighborhood.

Environmental Acceptability

As already stated earlier, the aspect of environmental acceptability can be assessed
from viewpoinls of ccology, hydrotogy, geology, hydrogeology and social
cnviromnent. It is common that the issues of residents and fand owncrship are
considered as part of social environment, but in the present case, they are regarded
being indcpendent and were, in fact, alrcady discussed above. llence, social
environment is to cover such aspects as culture, teaffic, and other public facilities,
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Table D-3 presents the summiary of the evaluation.

Table D-3: Evaluation of Environmental Acceptability

B Naucalpan | Huixquilucan 1 Ixtapaluca ] BpP-v
Ecology ]
Since the site was Express highway and Thete might be no There might be some

developed by mining
activity, any impoilant
specics of fauna or floa
might not be identified in
the site itself. There might
b some  ccologically
inmportan! area near the
site.

residential development
are near the site, but forest
arca around the site might
be a habit of sonie
important specics,

particutarly important
species of favna nor flora
at the site. The Zoquiapa
Mexico-Pucbla National
Park is a profecied area
with 19,418 ha, but located
at considerable distance
from the site.

important plants and birds
to b protected.

Hydrology

The segion is of high
hydrolegical imporlance in
the country in terms of the
volume of surface runoff.
A stream El Muerte flows
the proposcd site.

A stizam Agua Calicnte
ftows 200 m away from the
site. The bed is permeable
and water quality is good.
The rcgion is not
susceptible to inundation.

Thete ate no permancal
trivers due to the high
permicability, hence a flood
tisk should be small.

Iixtensive hydrological
work has been
implemented by the CNA.

Geology and Hydrogeology

‘The area is on the Tarango
Formalion, geologically
formed by volcanic rock,
namcly surface layer of
tuff and voleanic breccia
below. ‘

An aquifer is found at the
depth of 260 m. The
nearest well is found in
San Mateo Nopala, 5 km
cast from the site. The
piezometsic fevel of this
well is at least 40 m deep
from the ground level.

A boring test at the sile
shawed thal the subsurface
layer is clay with a depth
of two meters which
overlies a slrata of sand
and siit with gravel.
QOvesall permeability is at
the ordes of 10 cm/sec.

The area is on the Tarango
Formation, geologically
formed by volcanic rock.

An aquifer is from 75 to
115 m depth. A boring test
at the lowest point in the
proposed site indicated the
depth of aquifer to be 91.5
nm.

Permeability is found to be
inarange of 3.2 x 10 to
6.7 x 10" cm/sec down to
the depth of 30m and the
site is rich in the
granules/poroneous
material with a
permeability of middle
level.

Runoff coefficient of the
site is 5 to 10 %.

Gealogically, the area is
volcanic origin. Volcanic
breccia and tuff are
dominant and andesite is
found in limited patl.

Permeability ranges {rom
36x107to 1.8 x 10,
Tagether with the facts that
an aquifer at the site is not
very deep (the depth is
estimated to be about 40 -
60 m) and that
greundwater has good
qualily for human
consumption and
irrigation, considerable
care should be given lo the
design of groundwater
protection.

The geology is facuslrine,
but there is a bedrock at
the depth of about 300 m
with high solidity.

A supeificial aquifer is 1.5
m deep. The water has
high salinity witha
concentration of sedium
carbonate al 5 to 6 %.

There is a considerably
deep clay subsurface
formation {could be more
than 50 m) and ils
permwability is found to be
3.5 x 10 in a vestical
direction and 3.8 x 10 in
a horizontal direction. A
further deep aquifer lies al
the depth of 80 .

Soclal Environment

There is a solid waste
disposal site in Rincon
Verde, § km from the site
along the same access
road.

Local transporialion will
be affected by increased
numbcer of vehicles.

There is a small power
generation plant about 2
km from the site.

Local transportation will
be affected by increased
number of vehicles,

There are not found any
particular public facilities
near the site.

Local transporiation will
be affected by inereased
number of vehicles.

‘There are an international

Benito Juarez Mexico City
Airport at 5 km dislance.
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a. Ecology

Adverse impacts on ecology by a landfill project might be potentially found in four
candidates sites and no preference for any sites can be concluded at this moment.
Further examination would be necessary.

b. Hydrology

In the Naucalpan site flows an intermificnt stream El Muerto, and there are other

several permanent rivers (Hondo, San Mateo, L.os Remedios, San Javier, Tlalnepantla -

and Tepatlaxco) and intermittent strcams  {Blanka, Caliente, Chiluca, and Sifon).
In fact, the region is of high hydrological importance in the country in terms of the
volume of surface runoff.  Besides, it should be noted that because of the excessive
human activitics, the land does not have much capacity to retain surface runofT.

A permanent river Agua Caliente flows near the Huixquilucan site. Hs depth
fluctuates between a few cenlimeters and one meter throughout the year. Therefore,
although it is permanent, it will not have any major significance (0 the regional
hydrological system. '

The Ixtapaluca sile preseats an interesting hydrological feature: although its elevation
is high, there are neither rivers nor streams around the site. This is largely because of
the high permeability of the area.

The ex Lake Texcoco area, in which the BP-V is located, was susceptible to flooding
historically, but because of this, extensive hydrological work has been implemented
and well managed by the CNA.

c. Geology and Hydrogeology

In the area of the Naucalpan site, an aquifer is very deep. The nearest well is found 5
km east from the site. Besides, several water springs are found, for example in
Mazatla (3 km northwest), Santiago Tepatlazco (3 km southwest), and San Matco (2
km southeast). Together with the hydrological character of the area stated above, the
aguifer underneath wilt be a rich water body to be protected, although the present
actual hydrological use is limited and only found at a distance. Although there is a
supceificial clay layer with a depth of about 2 m, the overall permeability is not very
low, hence environmental effccts on the aquifer should draw attention.

Relatively low permeability is also an anxicly for the Huixquilucan site. The low

runolf coefficient also suggests relatively high infiltration of water into the soil, and

higher risk of groundwater or soil contamination as a conseguence. Morcover, the

nearest well is located at 5 km away from the sitc and the direction of ils flow is

estimated to be northeast. The hydrogeological fealure of strata below the depth of -
30m is not yct known, but becausc it is reported that the quality of groundwater is gw
good cnough for any purpose of water use, site development should be planed with

prudent precantion, '

The proposed area in Ixtapaluca can be divided into five from the hydrogeological
point of vicw, but {wo of these predominale in lerms of surface arca. One of them has-
pesmeability of 1.0 x 10° - 1.8 x 10 while the other 3.6 x 107 (0 9.7 x 107 emy/sec.
The large range of permeability at this site is brought by the variation of undesground
gravel sizes. Considering that the water always sccks the most permeable path by its
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D.3.4

nalure, the most highest value, i.c. an order of 104, should be taken into account. It is
presumed, however, that the low permeability is mainly attributed to gravel near the
surface which is now extracted as construclion materials,

Hydrogeology of Bordo Poniente differs significantly {rom that of the other three.
First, there is a superficial aquifer which contains very high salinity and limits the
commercial value of the site. Secondly, a subsuiface formation of clay with a depth of
50 m or more lies under the superficial aquifer. Permcabitily could be al the order of
10° when fissures exist, but it is generally as low as 10 em/sec. Therefore the
likelihood of groundwater contamination in the aquifer further down to 8¢ m should
be very small.

d. Social Enviromuent

There are neither historical places nor cullural properties near every site, All the
candidates but the Naucalpan site do not have public facilities which are within an
influeatial distance.

Near the proposed Naucalpan site, there exists a Rincon Verde disposal site which is
used by the municipalitics of Naucalpan de Juarez and hilotzingo and this fact may
result in serious conscquences. I the new Naucalpan disposal site were constructed
independently of the Rincon Verde disposal site, the access roads would scrve for two
disposal sites, thus there would be massive traffic congestion. Moreover, the wasle-
pickers and the fecyclables traders who are now working in the Rincon Verde
disposal site might intrude on the operation of the Naucalpan sile. If the two disposal
sites were to be integrated to one, the new site had to absorb the waste-pickers and the
traders in the Rincon Verde disposal site, or had Lo firmly exclude them from there. In
the former case, social conflicts between them and those currently carning from
wasies of the DF could be severe. The latter case might end up with the
unemployment of the poor.

As for teaffic, the Naucalpan, Huixquilucan and Ixtapalupa sites will have a large
increase in transport, which could affect other local aclivities. The BP-V site, on the
other hand, should not encounter major change in traffic condition.

Economic Feasibility

Economic feasibility evaluation is, in essence, to eslimale whether expenditure for
construction is worthwhile to invest and how much financial burden witl be imposed
on the authority for the construclion, opcration and maintenance of the disposal site.
Accordingly, evaluation components will include the following.

* Landfill capacily: The more the landfill capacity is, the more the project will be
economical in general,

¢ Access road condition: The construction or rehabilitation of the access road to
let large trailers go in both directions coutd be considerably costly.

* Distance of waste transport: This is a determinant of the cost for waste haulage.

+ Availabilily of covering soil: Covering soil is onc of major input for operation,
thus requiting constant expendilure.,
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"able D-4 is the summary of the economic feasibility evaluation,

Table D-4: Evaluation of Economic [reasibility

Naucalpan

|  Huixquilugan

| Ixtapaluca

i BP-V

Landfill Capacity

About 5.5 miltion m®,

| About 10 mitlion m®.

| About 30.4 million m”.

I About 27.4 million my’.

Access Road Condition

The last two km is not
paved, narrow and bumpy,
Exlcnsive repair work is
required.

A new aceess to the
current Autopista will
be nceded or the
unpaved road
currently used by
trucks to transport
extracied construction
material can be
vpgraded.

The road condition is fair,
but the last section of aboul 4
km may not be wide enough
for two-way traffic of the
targe trailers.

There is another paved road
which is currently used by
trucks to lransport extracted
construclion material. This
will also require the
expansion work.

Curreot road condition is
mostly sufficicnt and
requirement for
additional road work is
minimal.

)

l“‘f' ol
hien

Distance of Wasle Transport

19.9 km

[ 18.5xm

| 28.4 km

] 13.4 km

Avalfabllity of Coveting

Soll

Covering soil can be
supplied from the site iself
and its surcounding area.

Covering soil can be
supplicd from the site
itself.

Covering soil can be
supplied from the site itself.

Covering soil will be
supplied from Magdalena
and Chimathuacan towns.

Al present, the amount of waste which has to be disposed of at the final disposal site
is approximately 4.6 mitlion tons per year, corresponding to 5.75 million m® assuming
that waste density is 0.8. Therefore, the scevice lives of the four sites are roughly
estimated at 1.3, 2.1, 6.5, and 6.0 years, respectively in the order shown in the table.
The economic feasibilily of first twe sites will be significantly small unless the
tand[ill capacities are greatly expanded.

With regard to the investment requirement for access toad development, it will be
huge for the Naucalpan site, moderately large for the Huixquilucan and Ixtapaluca
sites, and negligibly small for the BP-V site. There could bc a case where road
development for the final disposal site aftracts othes produclive aclivities, hence
contributes to averall economic growth, but the first three sites are presumed not to be
such casc from the obscrvation of those areas.

In order to estimate the distance of waste transpoit, the center of weight balance of the
DI’s wastes was obtained first by using the coordinates of the transfer stations of the
DF and the waste amount handled there. The center of balance was then positioncd at
19" 23°16” north and 99° 01°47” west. The distance from the center of balance to the
candidate site, shown in the above table was then calculated and considered to be the
distance of waste transporl for the comparison purpose. The result suggests that the
BP-V has an advantage over the Naucalpan and Huixquilucan sites, and the
Ixtapaluca site with significant disparily. It is noteworthy that the cost for transporst is
the major component of operalion and maintenance costs for a final disposal sile.

The BP-V sitc can not supply covering soil by itself, white the other three sites can do
so in sifu thus have an advantage. The cost for covering soil at the BP-V is, however,

D-8
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D.3.5

a considerably small portion of total operation and maintenance cosl. Therefore the
advantage of the other three should be minimal.

Reglonal View to be Considered

Finally, implications for the municipalities in the State of Mexico which might be
given by the construction of a new final disposal site should be considered. Figure D-
1 shows the situation of waste disposal in the municipalities surrounding the DF,
What should be pointed out are as follows,

* Courrently 11 municipalitics in the State of Mexico use the Bordo Ponicnte final
disposal site to dispose of all or part of their wastes. Understandably cnough,
most of them are close 1o Bordo Ponicnte and all of them but Netzahuallcoyotl
do not have their own landfill sites.

* On the other hand, municipalitics within the eastern Metropolitan Zone which
do not bring their wastes to the final disposal sites of the DE do have their waste
disposal sites, and most of them arc managed fairly well.

* Most of municipatitics within the westeen Metropolitan Zone which do not use
the DF’s final disposal sites have their disposal sites, but they are not well
controlled.

Considering such geographical feature of SWM in the Metrapolitan Zone, placing a
new final disposal site at a long distance from the present one (i.c. Bordo Poniente)
can pose critical effects on not only SWM and but also whole economy and sociely of
municipalities in the castern pait of the Metropolitan Zone, lence, the long-term
planning of SWM with thorough examination from a regional vicw point is
inevilable.
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D.4 Overall Evaluation

The comparalive cvaluation performed above is summarized in Table D-5.

Table D-5: Comparative Evaluation of the Candidate Siles

i Comparative Evaluation ltems NJ HXQ Xt | BPV
1. Possibility of Land Acquisition xX XX X% -
T2 2. Possibility of Nelghbothood Consensus XXX X X -
f:i 3. Environmental Acceptability
i. Natural resources = = = =
ii. Hydrology K X - -
iii. Geology and Hydrogeology o4 XX XXX x
iv. Social envirgnmenl XXX X X -
4. Economic Feasibility
i. Available Capacity for Landhil XXX X1 X X
ii. Costfor Access Road XXX X X -
iii. Operation and Maintenance Cost XX XX XXX X
Overall Evaluation recomnnﬁtzrﬁed pfelsegme pref?a?gnce pre!;?:eme
Notes. - : No o very limited disadvantage
= : Uncertain
X < Minor disadvanlage
XX : Major disadvantage
xxx  :Significant disadvantage

Conclusion is as the following,.

* The Bordo Poniente Ftapa V is the most preferable site for final disposal of
solid wasle mainly duc to the reasons below.

+ Land acquisition will not see particular difticulty. This can further be
facilitated by proposing the return of the land of the Bordo Poniente
Etapa |, 1t and/or 1} to the CNA. '

+ Neighborhood consensus will be casicr than in the others which have
or may have rcsidcatial arcas near the access toad.

« Geotogical, hydrological and hydrogeological characteristics of cach
sile suggests that potential impacis on the environment and society at
the BP-V site will much smaller than those at the other candidate
sites.

+ The BP-V site has an absolutc cconomic advantage.

* The Ixtapaluca site could be used as the next final disposal site if the following
arc fulfilled.

+ Urban development around the site does not obstruct the development
of the final disposal site.

+ Costs for land acquisition, construction or rchabilitation of the access
road, and long-distance wastc transport are ensured to be acceplable
for society.

e Detailed hydrogeological study reveals that hydrogeological effect is
minimal or can be reduced to be minimal by technical micasures not
enltailing excessive cost.

D-11
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*

The study on rainfall calchment behind the site proves that the
volume of inflow and runoff into the disposal site does not affect
the leachate collection system.

* ‘The Ruixquilucan site has a subsequent possibility to be used as a final disposal
site if the following are fulfilled.

+

Utban development around the site does not obstruct the development
of the {inal disposal sitc.

Costs for land acquisition, construction or rehabilitation of the access
road, long-distance waste transporl are casured to be acceptable for
society.

Much higher landlill capacity than previously stated is proved (o be
available.

Detailed hydrogeological study reveals that hydrogeological effect is
minimal or can be reduced to be minimal by technical measures not
cntailing excessive cosk.

Detailed hydrological study shows that effects on subsurface water
bodies is minimal or can be reduced to be minimal by techaical
measures within acceplable costs.

A comprehensive planning process is followed taking account of
long-term SWM of entirc Metiopolitan Zone (with a particular
atfention to municipalities whose SWM heavily relics on the Bordo
Ponicnte final disposal site} with the involvement of all relevant
entities.

It should be noted, however, that when the regional use of a landfill is
concerned, the Huixquilucan site can possess a potential benefit for SWM of the
eastern Metropolitan Zone.

* 'The Naucalpan sitc is hardly recorinended to be used as a final disposal site for
the following rcasons.

+*

The impact on the population along the access road will be enormous
and has 1o be compensated with huge expense.

Compared to such compensation cost and other financial requirement
for the development of the site and the access road, the tandfill
capacity is far small,

Considerable cfforts will have (o be made in order to work out the
potential social conflicts among people who gain their livelihood by
handling wastes,

A comprehensive planning process has to be followed taking account
of long-term SWM of cntire Metropolitan Zone (with a particular
attention to municipalities whose SWM heavily rclics on the Bordo
Ponicale final disposal site) and it requires all competent entities to
be involved.
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E  Setiing up Planning Frameworks for the Master
Plan

E.1 Scope of Planning Frameworks for the Master Plan

According to the relevant legislation in Mexico, the responsibilily of the collection of
municipal wasle rests with the delegations, which correspondingly carry oul the actual
works of waste collection.

Considering the facts that the DGSU is in a position to supervise and assist those
delegations regarding waste collection and that this M/P is the one for SWM by the
DGSU, the M/P should focus on SWM components incumbent on the DGSU.

On the other hand, the GDF and the Scction 1 signed an agreement in July 1998 that
the Section 1 would withdraw its wasle collection service from primary schools, parks
and markets in early 1999. Further, each delegation was appointed as a responsible
body to manage the wasle coltection service for those institutions, or hereafter “Sub-
Systein”, which will operate independently of the conventional collection system of
Section 1 (Figure E-1).

With tips
Wit tips ¢+ Houscholds
. Hauseholds *+  Shops
. Shops . Restaurants
. Restauiants . Offices
+  Offices \_ 1/
Special (Sub System) l\
Without lips e T
. hoo!l vid .
. i:rf; : : {Without tips
. Markets Schools
Parks :
. / Markets i
\\ R I AL RN 9
H present F———  “{ Aner19o9 |——

Figure E-1: Change in the Cotlection System

As a resull, a new type of wasle collection, sub-system, is (o be established in SWM
of the GDF, which allows unrestricted suggestions on the collection method irrclevant
to the issues of Scction 1.

What the delepations 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 separate collection is, howcever, inevitable taking into account the fact
that the GDF’s SWM is required to achicve the following.

E-1



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

. Waste minimization to cope with the limited capacity of the final disposat site,
and

» Promotion of recycling in order to efficiently utilize natural resources and save
the environment.

Therefore, the M/P will nat formulate a plan of source scparation and separate
collection at the delcgation level. Instead, it altempts to give a picture of how the
wasle discharge and collcction system should be and examine what steps should be
taken by the DGSU for this purpose. Besides, the regional use of the final disposal
sitc involving the State of Mexico will be considered in respect of the future shortage
of the final disposal site for the GDF.

Consequently, the major study scope ficld of the M/P is defined as shown in Figure E-
2.

ueld J9)se aul jo 2doag solewy

. S g T e RS R
BT R TR AT T R P

Collection

Tipped Sources —l Non-tipped Sources

7
\

~—Discharge j ~

Tipped Sources Non-lipped Solirces

Generation

J/

Tipped Sources Non-tipped Sources

\: J
Section 1 Special collection for Sub Systemn

nsSoHa Aq poddng »p voisinadng,,
10 SULIA) Ul d/IN 3Ui Jo adeog

BP: Bordo Ponienle final disposal site
Figure E-2 :Scope of the M/P
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E.2

E.2.1

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 ycar 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 SWM; and

+ confribute 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 the SWM, in order lo promote the
citizens’ well-being.

2. As sustainable SWM services is required as the duty and mandate of the GDF,
the GDF should expedile:

* cost-effective SWM from technical improvement;
* cost-effective SWM from institutional/legislative improvement; and
+ cost-cffective SWM administration by GDF.

3. As the environmental conservation through SWM is today’s requirement, the
GDF should expedite the following:

+ public should be encouraged to be more environmentally aware of waste
minimization.

b 11

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

* SW (reatment and disposal facilities should be operated not to pollute the
chvironnient.

In other words, for example, well-being of citizens will be indirectly achieved by
providing cost-cffective SWM services (o the cilizens, meanwhile, a
“beneficiary-pays-principle (under which recipients pay for the services)” has (o
take root in the citizens’ value. These will improve the cost-consciousness of the
citizens and induce “waste minimization at source” by each citizen, and it
consequently will also contribute to the environmental conservation.
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E.2.2

4.  Meanwhile, as part of the goal of the M/P (citizens” welt-being), well-being of all
those who work for SWM should also be reminded in the formulation of the M/P.

b.

Targets

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

Master Plan:

Year 2010

Examinatlon of the Master Plan Framework

a.

Basic Alternatives

The three alternatives shown in Table I3-1 were examined in scries of discussion
belween the team and counterpart to establish the M/P framework.

Table E-1: Basic Alternatives for the M/P

fES0Urces
conservation and
1eduction of

disposal amount

FECOVELY
efficiency

b | Purpose Basic concepl QOutline Resull
ALTI Social welfare for | No change No change in present situation.  § No improvenat
ex pepenadores

ALT2 Financial benehit Cost saving Closure of the 5/Ps * DGSU will save operation
and maintenance cost for the
SsPs.

* Increased landfill amount.
ALT3 Matesial recovery, | Improvement of Improvement of waste input + Material recovery and

condition of the 5/Ps.
* Improvement of input waste
quality (by introducing
“source separation’” and

[ESOUTCES Conservation.
* Reduction of disposal
amount

“separate collection™
systems).

* Reduced input amount
Impravement of recovered
material market system

*» Storage mechanism to

adjusl supply to demand in
the market,

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

Allernative 2 aims io financial benefit not by investing into the construction of new
facilities but by closing the S/Ps, which do not make any revenue of the GDF at an
expense of about 100,000,000 pesos (1997)1. On the other hand, this alternative will
encounter such problems as below:

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

‘Therefore, Alternative 2 is not acceptable.

! Cost in 1997 amounted to 107,718,000 pesos according to Costos de los Servicios Urbanos (DGSU,
1997).

E-4
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Allernative 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 Mexico City more sustainable.

Taking the goals of the M/P described in the previous section into account, the
framework of the M/P (i.e. the SWM Qutline in the tacget year 2010) should be
formulated in line with Alternative 3.

b. Basic Concept
b.i  Discharge Systeny

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

Present Waste Stream I

Generation (GDF)
4,169,000 lonfyear
| lliegal Dumping p| Landidi
19,000 t ear 19,000 ton/fyear
ony Infectious Waste y
N Medical Institulons Intermediale Treatment N Landfill
57,000 tonjyear 7| 26,000ton/year *' 29,000 ton/ycar
p|Municipal Waste Landhil
h 4 31.000ion/vear 31,000 ton/year
Discharge
4,093,000 ton/year P Landfiti
148,000 103,000 tonfyear
| Recycling W Transfer Station
523,000 tonfyear Cp—t »13,123,000 ton/year P Landfill
1,767,000 tonfyear
| Private Collection 82,000 ¥ 1,356,000
333,000 tonfyear | —————®|SelectionPlant |} |Landfii
143,000 4,794,000 tonfyear 1,612,000 tonfyear
N Delegation Collection v Y W | Landi
3,237,000 tonfyear 71119,000 tonfyear
_ 213,000 I
284,000 ton/year : »171,000 toniyear
Recycling Tolatl Landiill
182,000 tonfyear 3,751,000 ton/year
Note:

*4:  Increase of 3,000 tonfyear due {o the treatment agents.

Figure E-3: Present Waste Stream
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Sustainable SWM requires the promotion of material recovery and the minimization
of waste amount to be disposed of. These, in tura, incvitably necessitate scparate
waste discharge at source and separate collection.

Nevertheless, scparation of wasle at source indicates additional burden on the waste
generators, who are currently paying tips for colteclion service. Therefore, it is
necessary to progressively carry out environmental education for the wasle generators
so that they will appreciate its importance for the environment such as resource
conservation and adapt themselves to separate discharge.

Mcanwhile, the special collection of the sub-system is going to statt in 1999 [or such
places as markels, primary schools, parks and housing complexes of institutions
through the sub-system. The success of sepatate discharge is highly anticipated in the
sub-system since these wasle generators are:

* no! paying tips for waste collection at present, and

» somc of those which have cooperated the separale discharge and collection
program by the DGSU since 1996 and achicved 92% separation rate in 1998,
thus supposed to be ready for separate discharge.

It follows that scparate discharge is to be introduced step by step into the sub-sysiem
aiming at 100% separation rafte in 2004 in the M/P.

On the other hand, “source separation” program is to be introduced in later years to
the generators whose waslc collection services are currently provided by the
delegalions more gradually with due attention by making use of expericnce gained in
the sub-system aiming at 50% scparation rate by 20190.

The separate discharge and colleciion program in the M/P is prescnted in Figure E-4.

[ 1599 [ 2000 | 2001 | 2002 | 2003 | 2008 | 2006 | 2006 | 2007 § 2008 | 2009 | 2010
Sources Separalion System
Mixed Discharge
SUB-SYSTEM
Mixed Discharge
DELEGATION
[
T 3 Separale Diséharge

Figure E-4: Separate Discharge and Collection Program

b.2  Treatment and Disposat Sysfem

The sub-system will involve the Central Market (Central de Abaste) and public
markets, which generate a great amounti of organic wastes. On the assumption of
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scparale waslc discharge, a practicable treatment of organic waste will have to be
introduced.

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

b.3

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

Target Year for Feasibility Study

E£.2.3 Targets and Strategies
a. Target Figures

In order to achicve the principal goals, the target figures for the major components
that constitute SWM were sel as indicated in the table below.

Table E-2: Target Figures for the SWM System

(fégs?'?g;) £/S (2004) M/P (2010)

Generation Amount {tonfyear) 4,169,000 4,302,000 4,430,000
Source Separation Sub-system 0(%) 100(%) 100(%%)

Delegation 0(%) 14.5(%} 50(%)
Separate Sub-system 0(%) 100{%) 100(%)
Coltection Delegation 0(%) 14.5(%) 50(%)
Separated Waste | Sub-system 0| 247,000 (tonfyear) | 253,000(tonfyear)
S/P Input Amount [ peategation o| 191,000(t0nlyear) | 591.000(ton/year)
New Intermediate | Sub-system 0%} 100{%) 100(%)
Treatinent Delegation . N

Suby-system 0 302,000 308,000
Final Disposal Delegation 3,407,000 2,738,000 2,624,000
Amount Medical Institution 60,000 61,000 62,000
{tonfyear) State of Mexico 284,000 284,000 284,000

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

b. Strategies

Stralegic actions to achicve the goals and targets should be, in practice, introduced
step by step toward the target year 2010. Therefore, it is recommended to divide the
period up to the targel year into three phascs, as shown in Table I-3, Table E-4, Table
E-5 and Table E-6.

® Phase 1: Short term improvement (1999 (o 2001)
® Phase 2; Medium term improvement (2002 to 2004)
@® Phase 3: Long term improvement (2405 to 2010)
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Table £-3: Recommended Alternative for the Strategies in Phase 1 for the
Master Plan (1999-2001)

Technical Aspects

Institutional Aspects

Sub-system Delegation

Sub-system I Delegation

* Promoting public awareness

* Preparation and

of scparale discharge (3 itemis) | implementation of a

+ Preparation of the Code for the Solid
Waste Manage ment at the Sources

&
E through eavirormental pilot preject of source
5_ education . separation (2 items).
Eg. * Implenentation of a pilot + Implemeatatio
g project of source separation (3 n of the Code
2 items).
- » Phased introduction of source
separation (3 items).
* lmplementation of a pilot * Formulation of a M/P * Cootractout | * Examine conditions
g project of separate wasle for separate collection lo Private for
§ cotlection (3 Hems). (2 items) in each Sector institutionalizing
=2 * Phased introduction of delegation. Seclion 1 into
v separate wasie collection (3 Private entities
itemis).

* Installation of weighbridges for every siation. ¢ Contract out

= * Utilization of a single common format for data

:‘ compilation.

W + Establishment of a transport monitoring and conirol system

= {for 3 flows)' based on accurate incoming/outgoing weight
nicasurement.

+ Experiment of operation modification (by reduciog input * Examination of Concession
amount reduction and lowcering lines velocity) to (Examine condittons for
incorporate an objective of quantity oriented picking, institutionalizing Lx-pepenadores

% although the present objective may be sustained and moie Groups into Cooperatives)

importanl.
Experiment of “storage system” for recovered materials to
cope with market prices fluctuation.

Design and construction.

[+ Investment by the DGSU
* Establishmenl of quality standards for
the product

A
1* Priority Financing
+ Establishment of leachale collection and re-circulation * Investment by the DGSU for BP-1V
.. d| Systeminthe Bordo Poniente “Ltapa IV”. and BP-V
£ &| * Ventical expansion at the Bordo Poniente “Etapa 1V”.
=

+ Design and construction of a new landDl site.

1* Priority Financing

Note:
exanination by the GDF.

This Table shows alleratives proposed by the JICA team which will be subject (o further

1) 3 flows refer to waste flows from the kransfer stations to the S¢/Ps, from the transfer stations to
the final disposal sites, and from the $/Ps to the final disposal sites.

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

Technical Aspects ___Institulional Aspects
Sub-system Delegation Sub-system Delegation

* Promoling public * Piomoting public ™ | - * Implementation of the
g awarencss of separate awarencss of scparate Code for the Solid
f discharge (3 items) discharge (2 items) YWaste Management at
;:-' through environmental through environmental the Source
% education, cducation .
g * Phased introduction of * Phased introduction of
& sousce scparation (3 items) source separation (2
a aiming at 100% coverage items).

in 2004,

* Istablishment of separate | * Phased introduction of * Contract out | * Preparation of
collection methods (3 separate collection (2 to Private | Concession/Permission
items). items). Sectos {Formalize the Section

2 * Phased introduction of {Prcparation 1 as private cntities
§ separate collection (3 of Concession |  with necessary funding)
= items). and 2 Priority
© Permission) Financing
* Preparation of the criteria to fix the tariffs* and
subsidics

* Urilization of the transport monitoring and control » Contract out

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

g incoming/oulgoing weight measuring

= » Efficicnt transport allocation by the moaitoring and
conlio] system

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

(a) revenue oricnted picking; and with necessary funding)

(b} quaniilalive picking,

s, | and{2) may be fess important than (b). 2nd Priority Financing
v * Istablishmient of “storage system” for recovered * To negotiate the implementation of
malerials (o cope with market prices fluctuation, in view improvements at the S/P conditioned at the
of experiment resulis. institutionalization of ex - pzpenadores as
cooperatives or another appropriale
juridical form

* Starling operation of the new facility. Examination of four options:

A. Status quo (DGSU)

Al DGSU direct operation

E A2. Conlrzct oul operation

B. Paraslatal

C. Concession

and preparation for B or Cif it is chosen.
- *+ Starling operation of the new facility. Examination of three oplions:
g A. Status quo (PGSU)
£z Al DGSU direct operation
g A2. Conlract out operation
R-| B. Parastatal
8 and preparation for B if it is chosen.

Note;  This table shows alternatives proposed by the JICA team which will be subjcct to fusther

examination by the GDF.

*  Tariff: Price of the sesvice that the citizen pays to the concessionaire
i) 5 flows refer to additional waste flows from the transfer slations to the NIT and from the NIT

to the final disposal sites, and curcent 3 flows,
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Table E-5: Recommended Alternative for the Strategies in Phase 3 for the
Master Plan (2005-2010)

| __Technical Aspects _ Institutlonal Aspects
Sub-system Dclegation Sub-system Delegation
* Continuation of *  Promoting public | -} e
o promoting public awareness of separate
%‘ awarcness of discharge (2 items)
2 separate discharge thiough environmental
£ (3 items) through cducation.
oy cavironmental ¢ Fusther introduction of
2 cducation. source scparation (2
g * Maintaining 100%% items) aiming at 50%
COVCIARE 0N SOUICe coverage in 2010.
separalion {3 items)
= + Maintenance andlor | * Funther introduction of | *  Concession/Permi | * Stant
£ improvement of the scparate collection (2 ssion {o Private Concession
< separale collection items). Entities {Peimission
(=3 methods (3 items). + To approve and monitor the tariffs*
* Utilization of the transporl moaitoring and control | * Contract out
o system (for 5 flows)" based on the accurate
4 incoming/outgoing weight measurement.
w = Efficient transport atlocation by the monitoring and
& contro] syslem.
* Implementation of operation control (input amount | * Concession
conirol and lines velocity control) with the major
- objective of “quantity oriented picking”.
w * Uilization of the oplimum “storage system™ for
recovered materials lo cope with market prices
fuctuation. _—
» Opeiation and maintenance of the new facility. One of the four oplions:
A. Status quo (DGSU)
~ Al DGSU dircct operalion
= A2. Contract oul operation
B. Parastatzl
€. Concession
and preparation for B or Cif it is chosen,
» Operation and maintenance of the new facility. Three options:
5 A. Status quo {DGSU)
E -;:;. Al. DGSU direct operation
i~ .2 A?2. Contract out operation
_ B. Parasiatal
and preparation for B if it is chosen.
Special Considerations:
* Regional use of the future final disposal sites
» Examination of wastes volunie reduction technologies {such as incineration)

Note:  This table shows alternatives proposed by the JICA team which will be subject to further

examination by the GDF,

*  Tarnill: Price of the service that the eilizen pays to the concessionaire

1} 5 flows refer 1o additional waste flows from the transfer stations to the NIT and from the NIT

to the final disposal sitcs, and current 3 flows,

E-10
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Table E-6: Institutionalization Alternative for the M/P

Waste Flow

.g Phase 1 Phase 2 Phase 3

§ e _
q

15

2 1599 . 2001 2002 - 2004 2005 - 2010 2011 -
E

=3

Sub-system

Collection

{ S/Ps

T/8s and
Transport

Final Disposal

l Contract out to
Private Entitics

(Preparation of Concession)

Contract out 1o Private Enlitics

Concession to
Private Enlities

Concession to
Private Entitics

Examination of
Concession

Preparation of
Concession/Permission

Starl Concession
and Pegmission

Concession and
Permission

Concession
{Examine conditions
for institulionalizing
Ex-pepenadores

{Formalizc the Ex-
pepenadores Groups as
Cooperatives with necessary
funding)

(Examine conditions | {Formalize the Section 1 as 1o Private

for institetionalizing || private eotities with necessary || entities

Section 1 into private [] funding)

entitics) 2™ Priovity Financing

Examination of Preparation of Concession Concession Concession

Grous into 2" Priority Financing
Coopceralives)
Contract out Contraci out Contracl out Contracl gut

DGSU

T 1* Priority
Financing

|

A2. Operation contracied ot
by DGSU.

Examinalion of three oplions:

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

B. Parastalal

and preparation for B if it is

Investmenl by the Al. DGSU direct operation or | Al, A2, Bor C. | A1, A2, Boi C.
DGSU A2. Operation contracied oul
by DGSU.
Examination of four oplicns:
T 1* Priovity A. Status quo (PGSU) either
Financing Al.or A2,
B. Parastatal, and
C. Concession
and preparation for Bor Cif it
is chosen.
Investment by the Al DGSU direcl operationor | AL A2,orB ALLA2, orB

chosen.

Note: This table shows alternatives proposed by the JICA team which will be subject to further

examination by the GE
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.3 Forecast of Future Waste Amount and Composition
E.3.1 Population Forecast
In order to forecast the amount and composition of wastes which the DI has to deal
with in coming years, population in the DF was cstimated.
Estimated population for 2010, the target year of the M/P, in the DF and the
delegations is as seen in Table E-7,
Table E-7: Population and Population Density in the DF by Delegation
2010
. Area - - -
Delegation (ha) Population Population Density
{persons) {persons/ha)
Alvaro Obregon 8,586 731,600 85.21
Azcapolzalco 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.Madero 8,700 1,234,300 141.87
fztacalco 2,306 431,800 187.25
fztapalapa 11,940 1,867,100 166.37
M.Contreras 7,004 244,600 34.92
Miguel Hidalgo 4,764 383,300 80.46
Milpa Alla 27,820 91,200 3.28
Tlahuac 8,300 326,600 3512
Tialpan 31,200 684,000 21.92
V.Carranza 3.442 488,900 142.04
Xochimilco 12,740 375,900 29.51
Total DF 150,552 9,205,600 61.15
As the tables show, the total population of the DF in 2010 will amount to 9,205,600,
with the population densily of 61.15 person/ha.
The DF’s population growth from 1997 (o 2010 is, therefore, 7.5%, which is
cquivalent to the annual average growth of about 0.6%.
E.3.2 Assumptions for Waste Amount Forecast

Wasle amount which is to be covered by the waste strcan of the DY was forecasted.
Assumplions for the waste amount forecast are as follows.

* Waste generalion units for sectors were as shown in the results of study on
wasle generation amount by the DGSU in 1997,

* Future waste amount from houscholds was obtained from the waste generation
units and projecied population shown above.

* 'The increase in numbers of establishments (such as offices, market and hotels),
their employees and/or other related paramcters was obtained by assuming that

E-12
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it is proportional to the population growth from 1997 to 2010, and used to
cstimate the fulure waste generation from those establishments.

* ‘The waste amount from the municipatities was assumed to be proporticnal to
their population. As for the future waste stream, all whose wasle were supposed
to be simply disposed of at the final disposal site of the DF since the
introduciion of source separation in those municipalities is very unlikely.

E.3.3 Waste Composition

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

Table E-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

rccyctable, while the lelter “O” represents organic wasle.

Table £-8: Waste Composition

Subproductos
1 JAbatclcnguas Spatula
2 |Algodon Cotton
R 3 [Caston Cardboard
4 [Cucro Leather
5 |Eavasc de¢ Carton Paper container
- 0 6 |Fibra Dura Vegetal Vegelable fiber
1%: R 7 |Fibra Sintetica Synthetic Hiber
8 |Gasa Gavze
0 9  Nlucso Bone
R 10 |Hule Vinyl
11 leringa Pescchable Disposable syringe
R 12 |Lata Cans
13 |lozay Ceramica Ceramics
14  {Madera Wood
15 {Material de Construccion Construction waste
R 16 |Material Ferroso Metal
R 17 |Material No Ferroso Nonfecrrous meial
R 18 [Papel Bond Paper
R 19 |Papel Periodico News paper
20 |Papel Sanitario Toilet paper
21 |Panal Descchable Deposable diaper
22 |Placas Radiologicas X-ray fitm
R 23 [Plastico de Pelicula Plaskc film
R 24 [Plastico Rigido Hard plastic
25 {Poliurctano Polyusethane
% 26 |Poliuretano Expandido Foamed polyurethane
8] 27 |Residuo Alimenticio Food waste
4 28 |Residuo de Jardineria Garden waste
29 |Toallas Sanitarias Sanitary rapkin
30 |Trapo Rags
31 |Vendas Bandage
R 32 |Vidrio de Color Color glass
R 33 |Vdrio Transparente Transparent glass
34 |Residuo Fino Fine fraction
15 |Owos Others

3-13
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E.34

In the sub-syslem, waste scparation into theee categories, namely recyclable, organic
and the other wastes, will be applicd. On the other hand, waste separation into (wo
categorics, recyclables and the other wastes including organic wastes, will be
cmployed 1o wastes collected by the delegations. The former is heteafter called “type
37, the latter “type 2", while the current practice is called “type 17, This is

summarized in Table E-O,

Table E-9: Source Separation Types

Cutline | Calegories of Separalion
Wastes discharged and collected without
Type | separation. None
Tvpe 2 Wastes separated into two when Recyclable
P discharged and collected. Others
. Crganic
Wastes separated into three when
Type3 discharged and collecled. g?ﬁgfslable

Future Waste Stream

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

Table E-10; Alternatives Formulation

Alternative 1

No change in present waste stream

Alternative 2 The S/Ps are closed.
Alternative 3 Source separation parntly inlroduced.
a. Alternaltive 1

Alternative 1 is a scenario where the present practice will persist. Figure E-5 prescnls
the waste stream in 2010 for Alternative 1. As this figure shows, waste geaeration
amount in the DI will be 12,136 ton/day, representing 6.5% increase compared to the
1997 level, and waste transporied from the municipalities of the State of Mexico will
be 777 ton/day. From the total of these, 2,048 tons/day will be recycled per day.
Wasles of 10,871 ton/day ase (o be disposc of at the final disposal site.

E-14
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Figure E-5: Wasle Stream in 2010 {Alternalive 1}

b. Alternative 2

In Alternative 2, all the current S/Ps are to he closed by 2010. Figure E-6 presents the
wasle stream in 2010 for Alternative 2. The amount of gencrated wastes is same as
Alternative 1, but the recyclable materials are not recovered as in the case of
Alternative 1 due to the closure of the S/Ps. Accordingly, more wastes has to be
disposed of at the final disposal sile.
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Figure E-6: Waste Stream in 2010 (Alternative 2}

. Allernative 3

In Alternative 3, it is supposed that the sub-system is introduced to public facilities
such as schools and markets which arc to be excluded from the delcgation’s
collection. As alrcady mentioned, the sub-syslem will employ source separation of
type 3 shown in Table E-9. Regarding the other wasles, which the delcgations
continue to collect, type 2 scparation will be employed for half of thosc wastes.

The facilitics to be covered by the sub-system will be the following.

* Housing complex of instilutions.

L]

Alteenative 3 was examined on the following assumptions.

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

Green areas (such as parks and cemeteries).
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1y

2)

*

Sub-System
Wasles are discharged and collected according to their three categories,

‘The ratio of recyclables to the total wastes obtained by the DGSU in their study
of 1997 can be used to estimate the amount of recyclable wasles.

The ratio of organic wasles to the total wasies obtained in the said study by the
DGSU can also be uscd to eslimate the amount of organic wastes.

The recovery ratio of reeyclable materials at the S/Ps is 70%, considering the
experiences of other recycling plants and the fact that the wastes to be fed to the
plaats should be rich in recyclables due to the source separation.

The weight decrease rale at the compost plant is 50%, although this could be
higher, considering the cxpericnees of other recycling plants. In fact, such
decrease will require about two months, but this time lag can be neglected for
the current study purpose.

Delegation’s YWaste Collection

The amount of wastes to be collected by the dclegations is given by subtracting
the amount of medical wastes and wastes covered by the subsystem feom the
total waste amount.

The recovery ratio of recyclable materials during the collection process is the
sanme as the 1997 level (i.e. 12.8%).

Separate collection into two categories is applied to half of the wastes collected
by the delegations.

The ratio of recyclables to the total wastes obtained by the DGSU in their study
of 1997 is valid to estimate the amount of recyclable wastes.

Wastes which are not separated and discharged together with recyclables are not
fed into the S/Ps.

The recovery ratio of recyclable materials at the S/Ps is also 70%.

The amount of the waste stream of 2010 was then calculated as scen in Figure E-7.
The total wasie amount of 12,136 ton/day docs not change for all alternatives.

The key figures are as follows.

Medical waste amount: 166 ton/day

Waste handled by the subsystem: 2,423 ton/day

Waste collected by the delegations: 9,547 ton/day

Waste transferred from the municipalities to the DF: 777 ton/day

Waste disposed of at the final disposal sile: 8,986 ton/day

E-17
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