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£.4.2

Other Pre-Conditions

Affordability Analysis — Fund Available and Fund Affordable

Solid waste issues are moving to the forefront of public altention. Among others, the
issuc of cfficiency and associated high cost struclure, as has previously becn
discussed in the PAHO rcpmtZ and the subsection C.6.5 in this Report, is becoming a
focal point for officials in charge of instituting an overall framework for SWM.
Increasing costs for waste management during the period of this controversy now
rivals the vast amount of financial and social resources endowed in the sociely, while
being teft untouched by the City administration. The aggregate amount of Hidden
costs, or social costs as borne by houscholds and entities in the form of Tips and
Fincas, directly paid to the collectors by beneficiaries in Mexico City is now
envisaged to be around US$ 1.4 billion, which is cquivatent to 0.3 percent of
aggregate supply (GDP) of the country.

In view of the foregoing, this seclion is prepared to primarily analyze the size of
investment outlays of avail for DGSU during the Master Plan period of 1999 through
2010, while the Lwo alternatives being sct forth herewith, notably, (i) the private
seclor resources NOT being incorporated in the public accounting, and (ii) those
being. This part definitely delineates the difference in size of the pecuniary resources
available to the public work undertaking in line with the both ways of funds flow as
defined above. Scquential to the hypotheticat framework in placing the size of funds
available to DF, the ascertainment of funds affordable to the agency is considered,
while assuming the funds in the form of (i) equity-own funds, (ii) loan-cquity mix,
and (iii) loan-equity-grant mix in exchange of funds available to DGSU in the years
that come. The analysis numeiically elucidates the size of investment(s) possible for
DGSU to carry oul with its financial endowments now and on, and the impact of
project implementation on the flow of funds attributed to the current DI government.,

Available Funds

The tentative and indicative, and could be “Iypothetical”, estimates of available funds
for DGSU (o invest in the SWM sub-sector have duly been considered in this report
in lieu of the fully equipped asccrtainment of available and affordable {unds wilh
technical, social, and financial data of avail and consistency. As noted above and
specificd in the ensuing subsection, estimation of available fund for DGSU is made
on the two assumplive alternatives, vis-a-vis, (i) without Beneficiaries’ Contribution
(“tips” and “fincas”) being incorporated in public accounting, thercby no new money
for reinvestment from the private sector except that currently being paid by large
dumping customers, and (ii} with Bencficiarics’ Contribution (“fips” and “fincas™)
possibly being incorporated in public accounting, a proportion of which will be
mobilized for partial fulfillment of investment lag in the sub-sector.

a. Willingness to Pay

Only a report of the Population Opinion Survey (POS) undertaken by the team in
August and September of 1998 is of avail, thereby furnishing limited numerical

? pan-American Health Organization, Analysis Sectoral de Residuous Solidos en Mexico Valley
Metropolitan Zone, #14, Febroary 1998, chapter §
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information relevant to the estimation of people’s willingness to pay for waste
disposal in the city.

Figures applied in the current analysis include the percentage share of “voluntary
payers” in, and the amount and intervals of tips paid by households, respectively with
81 percent of the total and 7.0 pesos per household per week. Provided that the
average income of houschold in Mexico in 1996 reveals P. 25,776 per annun13, or
US$ 3,391.6 equivalent as per 1996 quotation of P.7.6 per US$, coupled with P.7.0
per week of presumably taken “bid price” of people on the marginal unit of supply of %
waste disposal, people’s willingness to pay (WI'P) for the public service in concern in
1998 worked out around one percent of their income®. While considering that
household income in Mexico City is considerably higher than that of Mexico as a
whole, people’s WTP for waste management in Mexico Cily is notably lower than
those i:; the major cities in Asian region where W7 ranging around 2 percent of
income’.

b. Estimation of Available Fund, Moxtgage for Expedient Borrowing

Solid waste management {SWM) scrvices are becoming one of the major and urgent
items on the agenda of fedeta! and local officials in due course of increased demand
by the population, rising economic and social costs and management complications
associated with a large work force. The concerncd sub-scctor investment requires
amounts of capital and other scarce resoutces of the country, it is imperative that
investments be cconomized with the financial and economic returns al maximum,
while striving for social conflicts and political friction at minimun. Allernatively,
essential to the proper planning is the allocation of scarce resources to its best
advantage. The framework, the model configuration, and the assumplive parameters
in use for the analysis is set forth vide infra.

b.1  Mcthedology

As previously noted with a bearing on the sector policy and investment, Mexico faces
somewhat crooked way of resource crunch for medium and long-term capital
investment programs, with the S\YM sub-sector in particular. At issue in this financial
position is that how much of funds would possibly be mobilized from the public and
the private scctors in the formal sector during the target period up to 2010 in
preparation of the prospective SWM project(s). At the outset, it may be instructive to
point out that the focus on the nicthodological issue herein is initially confined to the
“micro” approach pertaining to the descgregated funding sources by possible donors,
vis-i-vis, the Iederal government, exlernal assistance, the DF government, the
Detegation involved, and the beneficiaries of the prospective projects. The cusrent
expenditures by the central government and beneficiaries in the service catchment
areas ate the basis of the estimates on which the anticipated grants and contribulions
emanated from Lhese svb-categorical fund sources are extrapolated in line with the
hypothictical benchmarks and parameless as shown below and {urther summated to
reach the lotal available fund for projects. 3t would be noted that the latter patt of the

3 Source: INEGI, Ef Ingresoy el Gasto Publico en Mexico, 1997, p. 29

* Household incomc in 1998 is assumed to be P.33,776, or US$ 3,711.6 (P.9.1/US$), with the inflation
rafes of 17 percenl and 12 percent in respeciive of 1997 and 1998 in view,

3 Source: The World Bank Technical assisiance to Indonesia, Institutiotnalization of Integrated Urban
Development, 1995, p. 9
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estimaticn herewith is, in economics jargons, a “maceo” approach such that the fund
projection is linked to the intuitive macrocconomic parameters, inter alta, growth of
nationalfrcgional value added, city population, and benchmarked fund allocation
targets to the sectors. This invalves making explicit assumptions regarding a steady
supply elasticity of funds available {or the SWM sub-sector in DEF with regard to these
indicators.

Alternatively, a number of other macrocconomic techniques like economelric
approach, tyend analysis had been considered to rigorously estimate the funds most
likely allocated to the sub-sector concerned. Of these, a simple macro econometric
modecl relaling annual growth of funds available to GDF (al the margin) had been
considered appropriatec in conneclien with analogy to the cleciricity demand
forecasting. Nonetheless, the estimates of GDP elasticity of supply of public/private
funds for the public services concerned did not Fall on the upward sloping linear nor
curvilinear supply schedule, and hence, no clear quantitative correlation beiween the
variables have been confirmed. Other hypothetically relevant independent, or
explanatory variables such as income level or cconomic prices of allernative services
could not be confirmed given the problems arising from the scarce availability of and
non-consistency in data,

b.2  Assumptions and Model Configuration

Basic Assumptions for Model Configuration

The following financial framework in briel with model configurations and assumptive
parameters readily presents the possible {und raised for the Mexico City for which a
paucity of affordable credit in the formal sector is considered to be one of the serious
constrainis to upgrade the cfficicney of urban sanitation services.

Table E-11: Key Socioeconomic and Financial Indicators and Assumptive

Parametlers
Gross Domestic Products, 1997 US$ 402.5 billion
Real GDP/GRP Growth per annum _5.0 percent in average
Gross Regional Products, DF, 1997 US$ 93 billion
Average Household Earning Nalion-wide, 1998 P. 33,776 per annum
Annual Growth of Beneficiary contribution 3.0 percent in real terms
Elasticity of Contribution Increase witit regard lo Growlh 0.6
Annual Population Growth 0.59 percenl in average
DGSU Budget for SWM in 1998 P. 987 million, (excl. Delegation)
Real Growih Rate of DGSU Budget for SWM -0.5 percent
Benchmark Investment Target in SWM 0.05 percent in terms of GOP
Social Discount Rale 7.9 percent
Master Plan Duwration 12 years {1999 — 2010)
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i.  Sources and Uses of Funds — Two Alternatives

As a guiding principle for the analysis herewith and on, the two interrelated ways
of fund mobilization in the cconomy are considered as reitezatively noted above,
vis-2-vis, (i) funds from all or pact of the sources possibly involved (Federal,
External Assistance, DF, Delegation, and the private scclor) would be engaged and
utilized in processing of SWM through the public channel, namely, DGSU, and (ii)
private sector resource currently in place as “fips™ and “fincas” will be stashed in
the hands of collectors directly from beneficiaries in service areas. Forcign aid
funds would implicitly be incorporated in state fund, if any, in the form of sub-loan,
cquity investment and grant to DF goverament in the forthcoming analysis.
Presumably, no external private funds in conjunction with any private scctor
parinership projects (BOT, BOO, contract out, and so forth) are ia sight.

ii, Capital Accumulalion

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

iii. Resource Mobilization from Private Sector

As defined in (ii) above, tips and fincas, both broadly defincd as a kind of tariff, or
fees donated from houscholds and entities, respectively, will accrue during
collection and transfer in S\WWM processing. In this connection, the allernatives are
made whether or not the funds collected are utitized through the public channel in
support of sclf-reliance and financially sound management of the SWM service
undertaking in DE.

iv. Elasticity (Sensitivity)

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

Model Configuration

Considering the analytical framework by and large, the foltowing model configuration
is set out to draw the possible sizc of funds available for capital investment and
recorrent works with the associated numerical paramcters. To be noted that not all the
pieces as articulaled below are in use for the current analysis, largely duc to paucily of
time and nunierical information of avail and of retiance. A bird’s cye view illustrating

- medel configuration and assumptive paramelters is provided in Table E-18 and Table
}1i-19, as attached.

i.  Sources of fund: In principle, the two fund sources by category arc being
assumed, namely, the public and the privale scctors, Of this, the Federal,
International lending institutions andfor Aid Agencies, District of Federal
(DF), and Delegation constitute the public sector, whercas the latter
comprises beneficiaries’ conlributions in the form of 7ips and Fincas.
Nonctheless, funds from loan assistancefforcign aid sowrces are implicitly
included in fund Now from the slate in the form of on-lent proceeds, equity
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ii.

iv.

Vi,

Vii,

viii.

X,

investments, and grants, as appropriate. Meanwhile, funds from the Federal
government and external sources are primarily treated as s under the study
in place, while taking iato account that the investment efforts by the
aforementioned soutces have thus far taken place mostly outside DF. Policy
commitment of DF government to waste disposal service in the city is
assumed to be represented by the effort 1o increase nominal budget for DGSU
in line with inflation, striving for kecping afloat the budget above negative
line in real terms.

Fiscal transfer from the Federal to DF: It has been assumed that, should the
Federal has a chance and will to financially support DF in SWM investment
by according grant fund or equity participation, a marked-up funds would be
transferred to DF in line with WTP basis rather than the size of regional
econony.

Fiscal transfer from Federal to the Delegation: It is eavisaged that an car-
marked funds out of the annual sector investment outlays be transferred to the
Delegation through DF, thereby making it impossible for DF to allocate {unds
from Delegation budget for DF own use.

DGSU Budget for SWM: Subscquent to what they assume semi-hyper
inflation in 1995 and 1996 following the currency crisis in 1994, DF budgets
for SWM during the Master Plan period will not be annually pegged at a
mark-up point against the regional gross outputs (GRP). kt is also assumed
that DGSU budget for SWM will negatively increase to a little extent in real
terms, while considering the high pace of devaluation and associated spiral
inflation currently in place in the city.

Project fund: Of the total DF budget allocated to the SWM sub-sector
concerned, partial funds will be avaitable 1o the prospective Project(s) that
come.

Growth in regional income: Household income of the City wilt increase in
proportion to real GDP growth. Alternatively in use of the economics jargon,
the unit elasticity of supply of private fund in terms of GDP growth is being
assumed.

Willingness to Pay (WTP, “Voluntary” User’s Charge): The maximum extent
people are willing to pay for the urban sanitation service without unduc
hardship is ¢stimated annually in compliance with the annual growth of GDP
in real terms.

Use of funds for Prospective Investment Project: It has been assumed that
part of the private sector fund be allocated to this prospective project in
compliance with the parameters set forth for DGSU budget allocation to the
project.

Growth in number of houscholds: In association with the prowth in
population, while the number of heuseholds in the cily are to be increased in
proportion to population growth in the cily, no hike of population has been
assumned for simplicily of analysis.
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X.  Financial healthiness of DF: Debl Scrvice Ratio (total debt services inclusive
of principal repayments and interest payments over the revenue) is normally
uscd as a bench-mark index to represent the soundness of public finance.
Nonetheless, an incremental burden of debt service accrued to the prospective
project is currently used to look into the pecuniary impact on cash flow of
DF.

c. I'und Available for Prospective Project

In line with the model configuration and indicative parameters as articulated above o
and in the table, the total finds available in the casc of Alternative I {without private
sector contribulion except large-scale dumping beneficiaries), within the time-slice of
12 years, is temporarily estimated at P. 756.2 miltion (equivalent to US$ 83.1 million
as per 1998 price) up to the year 2010, of which 5.6 percent of fund emanates from
the private sector source. Meanwhile in the casc of Allernative 11 (with private sector
fund reincorporated in public finance), the present value of fund available in
aggregate hypothetically worked oul 1.13,412.5 million, or equivalent to US$ 1,473.9
million as per 1998 quotation, of which 94.7 percent come from the private sector. In
terms of the annual fund allocation for the planning period, the levelized amounts for
the alternative one and two will reach US$ 4.8 million and US$ 84.6 mitlion,

respeciively.

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

E.4.2.1 Fund Affordable and Impact on DF Finance

a. Maodel Configuration, Tool and Paramelers

In anticipation of the BIF Government’s further commitment to urban cnvironmental
management at a higher level, the need for external financing at an carly point in time
is pressing. In carrying out a furlher analysis 1o give hands with whalever the DE
adminisiration might requirc to commission the preparation of the prospective solid
waste management project (the Project) in 1999, fund affordable for DF government
and the Project as well is eslimated in lieu of the available funds above. In view of
naturc of the fund estimated in due course of analysis, the subsequent financing model
and the estimates will present an indicative measurement of loan credibility and
budget for the prospective project confining to the limited size, design and
procurement. In facilitating the perusal of the analysis herewith, the estimates are
calegorized in a three-way financing plan, vis-a-vis, {i) Own Fund, (ii} Fquity-Loan
mix, and (iii) Equity-Eoan-Grant mix, in the two alternatives of credit lines, notably,
(a) International lending institution, and (b) Bi-lateral lending agency.

o

The size of public investment projects depends on the availabilily of affordable funds
(how much moncy you have in the chest for free use in 19997) and ils loan credibility
(how tmuch you could borcow now for what you would accumulate and refain in
curtency by the year 20107). With this in view, the analysis will be initiated by
insiituting the overall account on the size of project in the three alternatives of
financing plans. The underlying condiiions of equity-loan mix and equily-loan-grant
mix in financing plan are 25-75 and 17-50-33 in shares out of the tolal amount,
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respectively, while considering the views of and comments on the most
likclihoodness of possibitity of combination from officials concerned at DF and
international lending institutions. The case has also been tooked into where collateral
fund (three quarters of equity-loan mix) be split into loan and grant. To this end, the
numerical combination worked out around 30-45-25. Subsequently, the prospeclive
repayment plans and annuitized debt services associated with each of the financing
plans are simulated to measure the financial impacts on the DF finance. The
benchmarked policy target for invesiments in SWM has been assumed specifically
that 0.05 percent of GDP be earmark to SWM in Mexico City, of which 10 percent be
allocated to development budget. Further, 70 percent of DF development budget is
presamed to be non-committal fund for new projects. The model configuration and
assumiplions arc set forth in an immediately following patt in a bid to draw the
indicative funds affordable for the Project.

To be noted that the issue of direct contribution of the private sector to DF account
through possible payments of tarifffuser’s charge to the administration {Alternative I1)
is NOT sorted out herewith, cxcept that of the payments cutrenily in place by large-
scale beneficiaries, with due recognition of cultural and mental background of pecople
in the way of pecuniary compensation for public services.

Underlying Assumptions
Financial Terms

Loans from international lending institutions assume 20 years of repayment including
5 years of grace period, at the Banks” standard variable interest rate. As for the World
Bank, the current variable interest rate from Ordinary Capital Resource (OCR) is set
at 7.5 percent. Japan’s financial aide agency assumes 30 years of repaynicent inclusive
of 10 years of grace at the interest rate 2.6%. For both of the agencies, annuity
payments will be made twice a year, at the end of the second and fourth quarter.
Interest will be payable on the diminishing balance of the outstanding principal.
Consequently, interest costs will decreasc proportionately as principal is amorlized.
Government loan facilities under the Bank usually assume 15 years of repayment
including 3 ycars of grace period with interest rate al cetes (Mexico’s benchmark
yields on 28-day Treasury bill} plus 5 percent®. Annuily paynients will be made twice
a year, at the end of the sccond and fourth quarter. Interest accrucd to the
disbuiscments during construction period (IDC) will be capitalized, thereby bearing
no obligation of debt service during the initial 5-year stage of the Project. The current
lending conditions of international lending institulions (mulii-latcral agencies), such
as World Bank, the Inter-American Development Bank, the Asian Development Bank
and others, also assume this IDC capitatization clause. Indicative financial terms and
conditions as specificd above is summarized in a Table E-12 below.

“In the face of the possible curzency crisis being engulfed by the Asian and Russian miclt-down, cctes
skyrocketed upwards 10.92 percent reaching 47.86 percent in the advent of the country’s independence
day of 15 September 1998,
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Table £-12: Indicative Financial Terms and Conditions by Source of Funds

... ForeignCostPortion & local GostPortion
Multi-Lateral | Bi-Lateral § Mulli-Lateral i Bi-tateral
Financing Coverage (%) 100 | 100 160 100
Loan Period (years) 20 30 20 30
Grace Period (years) 5 10 5 10
Loan Repayment Period (years) 15 ¢ 20 15 20
interest Rate {%) 75 2.6 24.9 249 |

Equity-Loan, Equity-Loan-Grant Mixes

As initially indicated in the preceding paragraphs, investment rcquircments of the
prospective project are assumed to be financed by (i) own fund (cquity), (ii) cquity
plus loans through the nationat development bank (BANOBRAS) with the central
government as guarantor, or (iii) equity, loan plus fiscal transfers from the central
government to DF government. In the case of the sccond choice, equity-loan mix is
intuitively set at 25-75. Should the Federal government has a chance to offer grant to
DF to meet pressing challenge in the city, proceeds of foreign loan will be cither
surmounted 10 equily-loan mix, or split into two components. In the former, the
numerical combination appears 17-50-33. Alternatively, when part of loan proceeds
be borne by the Federal government in the form of grant, vis-a-vis, around 65 percent
on-lent from the central governmenl to the undertaking(s) and the remaining 35
pereent grant, it is figured out to be 30-45-25.

b. Findings

Maximal Sizes of Investments in SYWM

In the context of the foregeing, and with an annuity of around P. 43.7 million
(cquivalent to US$ 4.8 million), the maximunds (maximum values) of investment
projects for each of the alternative linancing are figured out at USS 7.1 million (Own
fund), US$ 28.2 million (Loan-Equily mix), and USS$ 42.3 million (Loan-Equity-
Grant_mix, where grant is assumed 1o be an accretion to equity-loan mix). Provided
that grant covers part of loan-cquity mix, the combination conmected with equity-
loan-grant mix remains at US$ 28.2 million (Foan-Equily mix), without any surprise.
A summary Table E-13 is given below.
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Table E-13: Conditional Maximunds by Type of Combination of Financing

Source
Mix-Finance Souices Maximunds I Combinalion
Own Fund P. 64.6 million (JS$ 7.1 mil} 100-0
Equity—Loan P. 256.6 million (US$ 28.2 mil) | 25-75
Equity-Loan-Grant {accretion) P. 384.9 million (US 42.3 mil)} | 17-50-33
Equity-Loan-Grant {part of loan) P. 256.6 million (US$ 28.2 mil) | 30-45-25

. Repayment Plan

The technical, environmental, institutional, financial, and cconomic appraisal of the
prospective project is still undenway, thus leading to the temporary observation where
it would stilt be early at this point in {ime to draw more (han highly indicative
repayment plans as a kind of financial benchmarks. No breakdown of prospective
fund allocation from the DF government or cquily investment by the Federal
government. With this, the DGSU counterparts and the mission would, as appropriate,
discuss further details in due course of project processing that come.

In line with the advice by the technical team of the mission on the financial size of the
prospective project, it has been assumed on this preliminary stage that the base cost
remain somewhere around P. 200 million (equivalent to around US$ 22 million as per
1998 forcign exchange quotation). With this in view as a benchmark for the initiation
of current finaucial analysis, the repayment schedules of the base costl portion are
preliminarily figured out. In a bid to simplify the model, annuily payments are
assumed to be made once a year, at the end of the fourth quarter. Commitment charge
of 0.75 percent which is payable to the agreed amount of loan is not included either in
discussion for the same reason. Amorstization is on a levelized basis, and tnicrest
which is payable all over the project duration will be on the diminishing balance of
the outstanding principal, as such inferest costs will decrease proportionately as
principal is amortized. [l should be noted that financial cost in aggrcgate, inclusive of
dutics and taxes with valuc added tax and import duties in particular, physical
conlingency, price contingency, and inlerest during construction wherever appropriate
should be worked out in due course of further refinement of prospeclive project.

Meanwhile, in the casc of borrowing from international lending institulions in
general, interest during conslruction (IDC) will be capitalized and henee difticullies
will be encountered by executing agencics when debt servicing commences with an
inflated principle and intercst paymenls associaled. In appreciation of hardship to
draw external finance on “multi-lateral funding scheme”, it would also be considered
1o assume that DF get borrowings on “bi-lateral funding scheme” where borrowers
pay back interest charge without debt carry-forwarnds during the disbursement period.
The results arc summarized in Table 1i-14 and Table E-15 as follows.
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Table £-14: Assumplive Repayment Schedule by Source of Fund & Interest

Rate Associated
B T Indicative Loan Amount, indicative Loan Amount,
US$15.0 US$10.0
International | Bi-Lateral | International | Bi-Lateral
Disbursement [Smilfion) 15.0 15.0 10.0 10.0
Interest Rale (percentage rate) 75 286 75 26 |
Principal {$million) 17.4 15.0 11.6 10.0 pziny
Cumulative Repaymen! ($million} 253 21.9 16.9 14.6 5
Anaual Payment (Smillion) 25 0.9 1.7 0.6

Table E-15: Assumptive Repayment Schedule by Interest Rate — 24.9 percent

per annum
tndicative Loan Amount, Indicative Loan Amount,
Uss15.0 us$10.0
i International | Bi-Laleral | International | Bi-Lateral
| Disbursement (Smillion) 15.0 15.0 10.0 10.0
Interes! Rate {percentage rate} 248 24.9 24.9 24.9
Principal ($million) 2396 15.0 11.6 10.0
Cumuiative Repayment (Smillion) 67.0 99.5 44.6 663 ]
Annual Payment {Smillion) 6.7 3.7 4.5 25

QOf the deliverables as shown in the tables above, annuity payments are highlighted

and compiled below in Table E-16 and Table E-17, respectively. For furiher Py
reference, the schematic presentation of repayment schedules payable 1o international T

lending institutions and bi-lateral aid agencies for the forcign and local cost portions
arc attached as Table E-18 and

Table E-20, respectively. Subsequently, a diagrammatic information on the difference
in terms and conditions as reflected in repayment schedules between mulli- and bi-
lateral lending agencies is given as Figure E-8.

Table E-16: Foreseeable Debt Service commencing after 5 and 10 years of
Lean Effectuation, 1898 FX quotation (Interest rates as per lending
instifutions)

{ Indicative foan amount - US§ 15.0 | Indicative loan amount - US$ 10.0
Multi-Laleral Lending f P. 21.8 million (US$ 2.4 million) ;i P. 15.5 million {US$ 1.7 million)
Scheme
8i-Lateral Lending Scheme i P. 8.2 million (US$ 0.9 million) i P. 5.5 million (USS 0.6 million)
Table E-17: Foreseeable Debt Service commencing after 5 and 10 years of %
t.oan Effectuation, 1998 FX quotation (Interest rate as per domestic on-lent
fate)
-  Indicative loan amount—US$ 15.0 | Indicative loan amount - US$ 10.0
Multi-1 ateral Lending i P. 61.0 million (US$ 6.7 million)  { P. 41.0 miltion (US$ 4.5 million)
Schema
Bi-Lateral Lending Scheme | P. 33.7 million {US$ 3.7 million) i P. 22.8 million (USS$ 2.5 million)
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d.  Sound Management of DY Finance - Borrowings and Change in Financial
Position

As is fully aware, financial healthiness of entities, either public or private busingss
undertakings, is a function of an expense accrued cach year but also the share of debt
services out of the funds gencrated in a year. Vicwed in this light, ratio analysis in
management accounting vsing debt-service ratio would preferably be exercised in the
part of the report, Nonctheless, the incremental impacts arising from the exteraal

g borrowings for the sector on the current cash-flow of DF will take place in licu of the
ratio analysis. Numerically, the section highlights the percentage increase in DF debt
service currently in place as a proxy index to lake a quick averlook at the change in
financial position at DF.

Referring back to Table E-16 and Table E-17 with the debt service of P. 2,609.4
million (US$ 286.7 million (equivalent with the quotation at P. 9.1/US$ in September
1998)) owed by DF goverament in 19987, incremental portion of debt service as
borne by DF government corresponds to 0.3 percent at maximum and .05 percent at
minimum reaching respective of 12,5 percent and 12.25 percent’, while assuming
interest rates charged by fending agencies and through national development banks in
Mexico for the borrowing of US$ 15 million.

In the meantime, it should be considered that the direct comparison of hypothctical
debt services incureed to the borrowing for the still assumptive base cost and the
amount of principal repayment (amotlization) plus interest payments (debt scrvice)
for DF in 1998 is only indicative and purposefully provided in a bid to by and large

% visualize the size of the investiment scheme(s) that would come. In due course of
further investigation in financial and cconomic segmients of the project, the issuc of
sound management of DF finance will take place with financial debt service ratios in
the years when those eepayments attributed to the borrowing are in place, that is 5 or
10 years in the wake of loan cffectuation, and the technically sefined project cost.

? Sousce: Cuenta Publica del DF 1998
8 DSR herewith is being defined as debt service over own revenue of DI in 1998.

E-29



)

UoI[|IW S8 K'Y
W3sn 6f

pung pazienUEy
REGT OMBA TuBL

L0°CR Ed 00 0o 8ir e eseL 0070 0 V0TI $5A ['ER BLOT = 6661 110,
T e $r'o Ho' 75 &Rl S6R'RPL TTTonbwre TelOLy  mesh w0r w00 oor U
594 [ ' L't §R'S Terl 4% 5 LRUCHG SIPPEY 9650 e 9’0 H0L T8
9oL 9 £r'0 e 56's st 99'LET REW'BCL'S  0CYBIY %680 %’y %00 ROT O
T 99 o Le'e g oLl RULIEL GITYRN'G ROL'S6S  Has'0 4y %00 LT 6
oL 29 o0 W KT huriad WLt SLA'TL0'G  CRW'TLS  96s0 %'y “0'0 T R
608 9 [ RE'C e ol TNC'TTL COA'BLO'R A0S %650 “wh'y CA] s L
'+ [t #C0 RY'C 65’9 FAR SLy'LLt SROLTE'N CWV'RIS Y6s’o iy %0 w9
1Le rL Lo 6L°% SLS rert HPLIL OT6'PLE'R 16T'605  Yhs'0 %0 4 T 8
o £l L) 8¢ 16" K'HOT L6L'0I SON'TTN'N LOLGRY b0 “Hl’'y %400 ST v
[ V'L jout) o' RO'L 401 1901 QIITLL  WUNULY 8450 Gy 9%t e €
£l 'L €0 (4184 (42 9001 AHE00T OLY'SILH ¥SL'TSY  %as0 wi'e A0 0T 2
L4 2L £ LTy wi 496 nlL'eh LOSAN  prESLY el W'y P 6661 1
20 L4 9% e X'€s TRYLIWR DOV'RIY . upO' By Ypl¥ i} R&HT
SCILOS'R  00STy Lo61
TRy (e (inassm) T e gs) T i sy (nwogsn Giagsny Qigsny Gietssm) ST g sy T hwtssn) T T T T T sy coonrmr T
OV AX] SEMLT 000y AT 0l A mwms W[y A 01 A HWms
Foueing .ﬂ._d.a nn.:.:zm ..n.s HH 23% UE NMAS UE 3315 JU0 WAS DN WMS IO _um._n.u. [Feb Uil Tn] meny wnppe i
PO T ATy TR Lllaban e Ia (] i stk st veng Jq6 mmEMCSy JOnYY Tomege mEp 3

20W g U} ARUILING SIOTRIIUID INEAY HEIS-DRIY JO UONNQLIEOD J0I00S [ROILIOT W1 PAZqORy] NEOULINALE ON 1T SANBUINTY

E-30

{maaes MG o) C9ET TNT WANMIRAIN PriRomng 5

(mapnn (MAEOUSY) K107 LR (16 Jor ) T “xeg 4Q

N WS ¥0) vmid AV QO

N MY I umig Au) pay
P { 2, 'Saraa) Hyey wardiu| i HUETI R W1 LT
ot indog WUh'T WS NG 4G 0 RO 7y
WL Labt uonmgu) w1 LrSh UnURIUL AN
Tl RGH[ Uolmu) 2R o N6 S0 TN 4G T UD I
GHOR {SheCaY UOIMY] whvun il a7 BB TTTTIUA
vl veat ($d) WX wnuun s 5y’ Pfut 2 wmiLe|
u L6a1 (§/d) N Y AN I RS
rh Rohl (3/d) un {umday QHVL) Wbt AN d 67 (th, wansngy i) uw vog
crtws aElTE Gop1 mdgq) »'d Jud I S5 W0 {30ty smypur Tihy) wrang ummy
LMt [IIME Ja DUAIAG IMAINAWI0Y Wit taue (coat s omap) »d gan WONIRY €50 $TE (xty, " i HM Y} viwoD g
Ampiaty (T d * ALY menLmy T WY OO Anpotna viA wnpur sad oy URIDUAE UL WAL (Y 1R
7T OO 4 VA e vone) 1A fhurg wy {uodng ppwd) wenl B g A7 LMD Amdyduag
[N (6" i) 14 Fvwamg wy U 0 0 (AR IS0 IS 405) d LM,
(AT Lh Ut A oMATNIEN) WLL'ST SR (96" mxop) 14/ o ay RO T AUDIA B (0'0EE SOUBUT J0 »
{ROAR) LS [ tx) 9P Wms (D usnanded (901 3 Ja (0L Y PLAGASRON
{NSquA) ws a0l {x6) BIPE AMS T 180ng wawdnIAdg WS NSO J0 %00l HIUR FLALILICS- U 0 Y
(miadrey MALOYSY) TV LI {we) 12 190 TIME ALY NSDE I B0°01 TR g Jo myg
(mesedy IMOUOOY) PISTP TP () womindn'3 1] SLTAL W B0 TAd W %00 UBRNEASG
(s IMINQHIY) wIL'ST WD ua} WINT imUEADOS A 50 1a wnmony ¥
OOUURN O00'h {eat ) gUD 40 wayue ad wa50 WM BRI
(IDINT '#8 "otassw £ (AT [RUINDUL MUAD ) S9RLL RRTE (€6 du D 4Q wiur dad s G Qo oy
{conoWapgIaN) 0005 UmTh {6 dNT A WARNAG JudWImAAYL Srnd [EIm Sy 1 00'0 BRI [N
{ronppwangayg) olwiiny  wLl've {L6) AR AND JAD e w0 (40 W) MY WS O
WN o) AND AR[INQ WOWIDAVE I %507 (g wid} Wity WS DN
(M%) BETBUT 0T [SZNE [+ o] (ssnongng e, POS a1 g woumey Tpg) ey, datog

uatiui g uoye g

WOINIPU] FWOUOXT AIN U] AP

(1) ssmawrieg sAndwnssy pue uonenSiyuo 19pow gL-J sige ]



BOIIIW S5 9'¢
w SN pERYG

DUR PITIfENULY
ROHT “IM(EA WoNdid IV

OR'ELET 99y R&SD'T O'TES ¥ep vRL £E5r"1 oo woLW $91 &L OL0Z= 6661 EI0)
YT WINL S0 e £z £ Ls 6P 9RS'RMT e SONRRT'E | TOTOLY WSO GO %D oz 2
12eet oael Lad!] PO P {4 re 39 el NT'CrT EOL'EAT'E  SlF'ery %650 Wiy %o (LU
T'e6T'T [ £ vib LAY [ Y o9 LY 99481 ROKGCT'S D06 9650 LA L) ¥or 01
F650'1 Luet FA 2] 996 6l 4% 19 ¥l $C'TEl TTYRD'E  REL'S6S %650 %O %00 Mz 6
1’626 LTt or'Q 1A L'RE 9E {9 VLTE LLTLTT SUR'TELS CHR'ZLE  9hA5D %0y LAY 90T R
60 gext 600 oW 64T LE 9 L aad TRO'ETL EEATRLAT  APN'NES  wasD G0y %00 ST L
DRLY LY RC'O YR oLT e 99 fAA LT THTLIEN £99'6TS  wASD %'t %O L]
vLSS LA 80 0'eR 9T 6¢ L9 el seT'CLL OZA'PLE'R 16T'60S  wag'o %0y %00 53¢
ooy voLL 90 91K §6T or &9 RROT LOLWOT SORN'TTR'R  COL'GHY  waS0 %'y %00 uT v
s oran #T11 L0 ThL Ll 't e 9'H0T TI9'w0L GUI'ILLR wed'lLr %65 %0y %00 W
£PIT SHOT Lo 6'9L o Ty TL 9001 GRE'ON1 DLY'RLLY WSL'TEE  WEST0 w0y 2500 oo 2
4501 2507 o} Ll g rd e L L'96 OZL'96 STERIVR wpC'sy  %wes0 wty'e %0 el 1

wo STL 4 L 94 ores 000'cs 0 IRO'LIZN  OO'NIP  %AS0 By B0 RE6L
0 SEULAS'R sy LO6T
T sy T GtssiD T (pwgNR) T (e (M gSAY  (neSa) (s (eSS (nuUSRY  (nwssn)  orssA) Gwssny o Guitespy T T (undns GHVA) R66T R d
B h'd >.uG KR .f,...w._u IO >uﬂ WY >uD WMS MY Ag 20[MV AQ JagNuml
oueng wey sounuy HH WMEDW  HWMSDOW 1wy, [e:fo) WME DN WMS DN SR Yimo:n yimorn  wauue tad
WITDRY PRY ey pary Llitlrtited o T TPOIRs il MYy ¥IS WMWY JOOTeY WM MR §

(AT 943 W1 PIPALUL SEOULT ‘SdIL) J0129G [PULIOZ U1 PIMBYOIA] SINNOSIY MUALLY YIM, 1L JAHCWINY

{moomn MANOIMNY £YST g4 (HEmAIRL (R0 40

{moamg mouQIoN) H10°T CH0L (e Jo ) XRm ‘w0 40

wN WMS S0 URId AU G

wN WS J00 UmLg AN o
KYET Ah? «a .‘n. AP W] ®'0 AUPEM LGS DN
o whL W vonmmdog AT P PR A 40 D 1y
%Ll LT wonRyu] [T ats LS UONRYUT Ay
0Ll W61 wonRyu] WL w5t PR AQ 0 HD RnToN
%Ars {S6{a} wonmyut wnuum sad g1 D [MAWON
'L weni ($d) 4N winuur 13d a0 pafur apa wwg
"™ Lo68 (S ux Ay AME WhaWIE R
s woh! ($d) ¥X NOHT Ao g 67 (N6, "W TN) wuad ung
LE's APT'TE (66T H'G) P 1o wolIE $80 14000 s, et HY) WD) wog
GOMPRULIIUT [RIIRE S ULDIAG USHKMA M 24 I L 4 (Lop1'staoncow) od 40 LLTEEE <3 Wil o (K * ¢ WY wun uog
Apioe LT d - SFm0AY TUDIRN T0E we PSR L e IR whUU S0 %l UIUIDUBE U7 MMALIU) 1ROY [RAULY
LL'TE TWE {ny'uaneo ) s sy Qodloy QHVAY KBAE AW ] &' sy Ampysusg
RUIDDD O (96" A} S AU Ay DU 0 G (AIATN D1SE AL TRIOS JOI) L,
(6Tden ormg Lowsflpgayd ooty E60E (un'osreap) dpsdMuiumy ay RAGL ANDW U1 (HNFOCE “PUNNF JO #
(NSO 5L £ () V1R s 190 unymhdod paun s 5o ey I DIAENROH
{NSOQ N} o'Lnn &t [ET LS W e RAPAG uruIaadg IR NEDA 0 %0'0l WAL (R RULOUO g0 g
»ix (w6} 0Mrng g 13PN WS (SO 5 %01 g 1m0 0 iwyg
Hw'r (6,) smeuddny 3 Ftofad L] NTAS W %00 RONMIRAD(
(MR (MONOUN) wHL'ST EON'T () WEXT IMIMNASE 40 s e HRIIInG X4
[UecA L T VS (W6"Ma} W D 5Q wnun g 9465 LoD wonndag
CIDENT ‘6 IAIN £ [MAUOWOD UINADUT HUBTON) SUB'LL  WOA'TT BISE LR wrm 1 21 W dOT0 (MY
(OMXOWIDEIND TS OPN'Th (L6} Uxg Ann SARIING WUMSAR! MGG o] B %00 AMIRTIBNY |WMXT
(OANXANIMLIND BOP'NEL ELL06 (L6} A A0y Y00 %10 L0 W) iy WS DI
(L6 IND ARING AU I %510 (I W) MY WS W
(MU ISTONTE ODSTOR (Ltn} 20D (MmN 0imm MIOS 1) it onmunlTy KFe) 19fmy, Aied

LILMLTR | youpw g

RINENDU] dweroyy Aol

VIR AR

(2) siopoweied aAndwnssy pue uoneInbyuoy |9PON (813 9|G8L

-

E-31



G am 4

otz $$0 1'pl 1URIN JO WNOWY AqTS04
uonIE §SA 005 oY L661 4aD
%O0L SPUN] [ERIWINO-UOU JO dumyg
%001 1Bpg 18] Jo umyS
%500 (Pag wg) 201Y WMS DN
WD 70 WY WeLD TTOSITIS
me] 0 ureT SL°0
Amby v WIRYIHOD KON Ry Aoy teer] ambg $2°0 waH5Res XN Ambg uwoy
{worrw SN 197 XU WRI0y) XA tONIN $SN 2P WEIG- UROT+pEn, W (1T 958
(vonttw SN T'IT X Ue0Y) XEW UOH[IW $S(1 T8 UROT4pUN UMD 1Y 35P0
XEW UOIING §80 1L pum Umg) 1] 350
Jeak
0107 600T 00T LOOT 900T SOOT 00T £00T TOOT TOOT GOOT 6661
ﬂ|u|.|.n..|.|...= Tt st e y = 00
. \ / .
. N e
; - : 0%
i zBl.l‘l/ : _\ m ﬁ
L —— . : . . ,
1800 [B10 ], —~ar— w g + - ,_ -— — 0’9 Wm 708 5T o ' 0'GL Moy,
A IV os = £se s 0 %0 o5 0107
A, / / g L'69 s 70 v0 LS 6002
, L 001 , 6'€9 s 0 0 8 8007
| / f 1'g¢ 9 0 20 09 002
‘, i A 1577 L ¥0 v0 19 9002
! : o'o 85 0 70 T S00T
k oyl 868 &' 0 0 £9 00T
: §eE L1 2y €0 S 59 £002
; oL T 9y 10 Sy 9 00T
_ P07 L §71 oo fopdi 89 1007
punyg Aunbi ‘uosod [edueur ur s3uryd _ oot 99 <0 o0 <0 &9 6007
| L9 L9 L0 oo £0 1L 5661

suq Swoduy N WD ML 00 WO WUPWSIAN]  dwoMuf
PMRIOWNIOY enden

(pung AUNbI) NS U 108014 awsaAul NSDA J0) USRS SWOoU] AlBluung 102-3 8lqeL

E-32



The Study on Solid Waste Manageinent

of Mexico City in the United Mexican Stotes

JICA
KOKUSAI KOGYO CO., LTO.

Table E-21: Summary Income Statement, Loan -Equity Mix, 1998 Price
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F

F.1

F.1.1

Particulars to be Considered in the Master Plan
Formulation

The municipal SWM in the DF, providing services to about 8.7 million people and
dealing about 11,000 tons of gencrated wastes daily, complies with fundamental
prerequisites such as keeping the city clean and implementing the sanitary landfill
with impermeable liner in order not 1o pollute the environment.  In other words, the
GDF has achieved a considerable integration in ils municipal SWM, in spite of the
difficultics brought by its enormous coverage of the SWM.  Today, a firm and large-
scale system for SWM has alrcady established in order to keep maintaining this
integration. Therefore, in formulating the M/P, special attentions shall be paid 10 the

following:

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

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

3, The sysiems in the M/P should be cost-effective.

Technical Particulars to be Considered

Discharge and Storage System
a. Separation Items

At present, source scparalion is not realized in the DF.  The M/P has the target in the
sub-system of:

*+ introducing source separation i 2000; and
* achieving 100% source separation in 2004.
Meanwhile, it has another target in the delegation collection system of: -

* introducing the source separation in 2002; and

* achieving 50% source separation in 2010.

"The success in shifting the generators” behavior from mixed wasle discharge (o source
separation largely depends on morals and devolion of themselves. Namely, the
fewer the separation items are, the higher possibility of success they may have in the
source separation.

From 1996, the DGSU is being carried out a pilot program of three items source
separaltion in some public institutions and housing units, in which totally about 8,500
people are cooperated. 92% source separation was achicved on average in 1998.

In view of this result, the source separation items in the sub-system is proposed to be
three items (organic, recyclable, and others).
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‘The above pilot project might possibly have gained a good devotion of rules
observance from generators, since they were public institutions and housing units
where the collective cooperation were easily expected, and in turn unanimously
responded to the project.

On the other hand, the collection services by the delegations are provided for
individual generators, whosc laborious commitments in source separation are difficult
to seek. Since it is anticipated that the same three items source separation (as the
pilot project) can not be casily achieved by generators in the delegation services, it is
proposed to employ the simplest separation items (i.c., two calegories (recyctable,
and others)) for the scurce separalion in the delegation services.

Table F-1: Source Separation item

System ! Separation type Waste caleqory
Sub-syslem | 3items separation | organic, recyclable, and others
Delegation 2 ilerns separalion | recyclable, and others

Actual compositions in respective item-categories {i.c., organic, recyctable, and
others) are set out as shown in Table F-2, with referring to the definitions applied in
the waste amount and composition survey' reatized by the DGSU in 1996.

Table F-2: Definition of llem Categories to be Separated

For Sub-systern | For Delegation | Calegory Composition
Vegelable fiber

Bone

Food waste

Garden waste
Cardboard

Synthetic fiber

Vinyl

Cans

Metal
Nonferrous melal
Paper
MNewspaper

Plaslic film

Hard plastic

Color glass
Transparent glass
Absorbent collon
Colion

Leather

Paper conlainer
Others Others Others Gavze

Disposable syringe
Ceramics '
Wood
Construction waste

{Crganic Others [Oiganic

Recyclable Recyclable Recyclable

} ESTUDIO DI ACTUALIZACION DE LOS INDICADORES CUALITAIVOS Y CUANTITVOS
DL LOS RESIDOUS SOLIDOS GENERADOS EN DOMICILIO, EN LA CIUDAD MEXICQO, 1996,
DGSU/DTDS

F-2

o



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

For Sub-system | For Dalegation Category Composition
Toile! paper

|Cisposable diaper
fiadiation treatment goods
Polyurethane

Others Othets Others Foamed polyurethane
Sanilary napkin

Rags

Bandage

Fine [raction

Others

F.1.2 Collection and Haulage System
a. Separate Cellection Methods

Collection methods for separately discharged wastes comprise such as:

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

» Point collection: Plural containers are installed (one container for one
“separate” item) at a designated collection point.  Generators should: scparate
wasles into the defined items; carry them to the collection point and dispose
them of respeclively into the assigned container.

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

Normal vehicle collection: It only requires service providers to arrange their present
vehicles to the same collection routes and to schedule the collection of respective
ilems for specific days of a week. For the collection crew, it is also easy to simply
unload the wastes at the transfer station. However, the generator should follow the
rules of on what day what items should be handed in to the collection services.

Point collection: Hem-wise containers should be located at the collection poinl.
Generators shoutd dispose the wastes into containcrs item by item. On the other
hand, the point collection containers may easily invite many informal waste-pickers
as they wish lo recover materials by themselves. Therelore, locations that co-use
container o be installed af should be carefully selected.

Special vehicle collection: Procurement of the special vehicles (with plural loading
spaces) is necessary.  Unloading (of plural items) at the transfer station will become
complicated. On the other hand, there is no need to change the present collection
schedule, and generators (although they should scparate wastes into defined items)

F-3
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F1.3

can hand all separate items to the collector on any day (unlike in the case of normal
collection methods).

In view of an advantage of utilizing the exisling collection system (i.e., maximum use
of corrent resources and cost saving), normal vehicle collection appears to be most
recommended as a separate colleclion method in the M/P.  Meanwhile, as for the
scparale collection for markets, in which linited in number of major generators are
put together, peint collection could be recommended, if the collection point can be
managed as pait of market facilities.

b. Haulage System
b.1  Transfer Station

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

b2 Transportation

Separate transport by which wasles are transported: from station to S/P, from station
to final disposal, and from S/P to final disposal. Thercfore, it is judged that present
system can be adapted 10 the futue transportation system in which mixed waste and
scparate waste are to be transported independently.

IntermedIate Trealment Sysiem
a, Recycling Facility

Three manual sorting S/Ps are currently operated in the GDIs municipal SWM
system. Manual sorting in general is the optimum solution for the selection plants
{S/Ps), where abundant cheap labor force is available. Manual sorting methods have
an advantage over mechanical sotiing methods in selection preciseness.

Therefore, it is judged that the M/P basically should cxamine options for efficient
utilization of existing S/Ps, and wilt not propose oplions of new facilities.

h. Velume Reduction Facility

Alternatives aimed at final disposal volume reduction will include: incineration;
sorting; and composling. Incineration can significanfly contribute to volume
reduclion, but rcquires considerably huge investment, operation and maintenance
costs. Furthermore, it necessitates a sct of technical and technological integrity in
facilities’ operation and maintenance.

The above should be considered as key elements of justilying volume reduction
facilitics in the M/P formulation.

As the GDF is operating lhree S/Ps, the examination of volume reduclion facilities, in
formulating the M/P, will be limited to incineration and composting.
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F.1.4

F.2

b.l1  Composting

The delegation Gustavo A. Madera had owned a municipal SW composting plant
operated until 1993. The facility was shut down and dismantled mainly beccause
mixed municipal wastes input to the facility deteriorated compost quality. It is
required that, in order 1o prevent this failure, a composting facility should be fed with
selected organic wasles.

Composting facilities in principle consist of:

» mechanical composting facilities (represented by DANO drum).
* open arca composting facilities (namely, windrow composting).

The mechanical composting facilities, although its requirement for narrow space is a
merit, incorporate a sct of mechanical installations. Therefore, an initial investmeant
costs and O&M cosls will become substantial.

On the other hand, the windrow composling, although it requires a much wider area,
is operable with very limited machinery. Therefore, its javestment and O&M costs
ar¢ reasonably small. Forthermore, the DGSU is currently operaling a small-scale
windrow composting facility, which treats selected organic wastes of pruned branches
and grasses from public pask maintenance by the DGSU.  Their technical capability
of windrow composting is judged to be sufficiently high.

In view of the above, if a composting facility is to be planned in the M/FP formulation,
the windrow system should be recommended.

bh.2 Incineration

The GDF operated the 100 ton/day capacily incineration plant as a pilot project from
1990 to 1992. The plant operation has been suspended duc to a set of problems
ranging from a poor functional design to high O&M costs of the plant. What was
learnt from the pilot operation was that muaicipal wastes in the DF arc generally such
wasles that can technically be incinerated with least auxiliary fuel by a modern
incinerator. However, such a modern incinerator, which could comply with the
updated emission norms, will be incredibly expensive, cven though its volume
reduction effect is highly appreciated. Therefore, incineration facilities can not be
recommended in the M/P.

Final Disposal System

The Bordo Ponicnte Elapa 1V final disposal site, employing an impermeable liner in
its bottom, is performing sanitary landfitl opcrations. {is management is judged to be
very salisfactory, except for the management of leachate treatment.  Therefore, it is
considered that an additional improvement of lcachate management to the current
final disposal system will satisfy the technical norms imposed in Mexico.

Particulars of Social Aspect
Human, family, professional, ex-scavengers groups union, instilulional atlitudes and

refations between participants in the solid waste snanagement system are deeply
influenced by culture, values and perceptions of all the different components of the
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urban socicly, Conscquently, any technical or operative proposal should include the
social and cultural factor within the context where it wants to be applicd.

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

l.

5.

Identification of local specific characterisiics

Identification of the DF’s diversily and specific characteristics, leaving room
for local solutions. Classic or rigid models which are applicable or already
applicd to other cities should not necessarily be imposed.

Harmonization

An open attitude among the pariicipants of the SWM system which can lead to
ncgotiation, consensus and social harmonization as the main strategy to
advance on new innovative proposals.

Education

An educational component which can make service recipients {who receive
the service) and the GDF come together with the puspose of improving their
communication. I will also try to improve the attitude of “just throw away”
to “responsible to his/her waste”.  This will be done by means of introducing
a will to scparate and reduce the solid waste generaled; and encouraging morc
responsibility toward the health and eavironment, it should initiate in the short
term.

Worker Promotion

The Socio-economic improvement of informal workers should be aimed at.
For this study, this previous statement implics that the informal personnel
(volunteers) which work in sweeping and collecting waste should be
incorporated to the formal scctor.  ‘This action will lead to an improvement of
their socio-economical conditions. This critesia does not mean that the GDF
will take care of this personnel, but new and modern proposals should be
concerted 1o achieve formality for majorily of this personnel by the year 2010.

Training

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

Participation and Sustainability

More participation from the civil society in planning new functional and
operative proposals; in addition, and social and community sustainabilily for
such proposals should be promoted. It should be initiated in the short term.

Cost for Society

These proposals should not mean a higher cost for the society in the DF.



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

8. Supcrvision and Control

Supervision and control (for the fulfiliment of lcgal arrangements or contracts
which would protect the interest of population in general, GDF, and workers)
should be strict and transparent.

Consequently, the social factor is related in a complex manner with the other

components of the Master Plan.  Education is indispensable and can not be neglected

. for cleansing and hygienc to achicve a silvation where residents or solid waste
generators cooperale with the GDF authoritics,

F.3 Institutional Particulars to be Considered

F.3.1 Legal Bases for Institutionalization

F.3.1.1 Legal basls and Regulatory Instruments

The institutional strecture would be based on the according legislation and its rules:

* Goverament Statute of the Federal District.

* Internal Code of Public Administeation for the Federal District.
* Organic Law for Public Administration for the Federal District.
¢ Environmental Law of the Federal Dislrict,

¢ Financial Code for the Federal District,

* Income and Budget Expense Law for the DF (annual).

The codes Lo be followed by the citizens and by those entities contracted out, with
concession or authorized to carry out the SWM services would arise {rom the
insttuments mentioned above, as well as the tariff scheme and the corresponding tariff
and collection fixing by the GDF or their concessionaires or authorized entities.

The Secretariat of Works and Services (SOS)/DGSU would be in charge of the
claboration of the SYWM Code - applicable to the private or public entities (hat
render the service- which has to be submitted for the approval of the GDF, This code
would include the following issues:

a. classification of wasltes and scrvices and the modality for the execution of
these seivices.

norms for the conditioning, storage and delivery of the wastes to the collector.
criteria and restrictions to fix the prices for the services.

commilment towards the society.

operational information system for the granting authority/contractosfauthorizer,
parameters to monitor and evaluate the quality of the services.

‘infringement and sanctions.

oo s

A code should also be issued for cilizens, which includes the aforementioned
contents and additionally at least the following topics in its second volume:

h. syslem of information and comptains (o the authority.

i. procedures to minimize wastes: use, reuse, recycling, composting, separation
of recyclable and dangerous wastes.
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j. requirements of domicile conslruclions regarding the internal collection and
storage.

k. procedures to preserve steects and public places neat,

I, infringement and sanclions.

F.3.1.2 Baslc Juridical Concepls

Basic juridical concepts such as

i. DE’s Parastatal Public Administration

ii. Cooperatives

itt. Social Solidarity Associations (SSA)

iv. Concessions

v, Adminristrative Permissions (Permissions)

vi. Public Service when rendered by Privatc Entities

are presented and explained herewith, in order to c¢xamine oplimum institutional
options for respective components of SWM by the GDFE,

i. DE’s Parastatal Public Administration

The Goveinment Statute of the Federal District that was issued in the Official Gazetie
of the Federation on July 26, 1994 and amended in the years of 1995, 1996 and 1997.
Its Art. 97 through 103, and Asl. 33 through 67, Title No. 3 of the Organic Law for
Public Administration for the Federal District, issued in the Official Gazelte of the
Federation on December 12, 1994 and amended in the years of 1996 and 1997,
provide and regulale three parastatal entity types:

* decentralized body (DI3).
* enterprise with a majorily state participation (EE).
* public trust {trust).

The federal legislation, which is also applicable to the DF in those items not
encompassed by the articles mentioned before, is consolidated in the Federal Law of
Parastatal Entities (Official Gazette of the Federation, 14/05/1986 and modifications
in 1992, 1996, 1998) and in its Code (Officiat Gazette of the Federation, 26/01/1990
and modification in 07/04/1995).

The main objectives of DBs and EEs are the following (Stalute, Arl. 99):

I. The execution of priorily aclivities.

Il. The provision of priority public, social or highly-speciatized services for the
functioning of the city.

Ill. Operative assistance for the execution of technological or technical functions
of the Governor of the DF.

The Government Statute of the Fedesal District stales in Art. 34 “in regard (o this law,
priority activities ar¢ 1those related Lo the economic development and employment...”

Trusts would be eatities aiming at “assisting the Governor of the DF to cany out the
functions legally under his charge” (Statute Art. 36).
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On the other hand, the Federal Law Code (Att. 31) establishes that “instititional
service entities arc thosc that mect a clear social function, through rendering public
services...”; whereas “public enterprises are those with economic purposes mainly,
duc to the type of goods or services they provide, and they will be subject to financial
profitability criteria”.

Atticle 33 of the Organic Law cstablishes that DBs are those entitics with juridical
status and with their own asses, whichever the legal structure they adopt; they can be
created by a decree from the Governor of the DF or by the Assembly of
Representatives of the DF, under proposition from the president of the Republic or
the governor of the DF. These entities must have a precise objeciive, their fund source
to inlegrate their patrimony, integration of their government body... (Statute, Adt.
100).

The administration of DBs will be in charge of a government body, such as a
commiltee or an equivalent, and a general manager (Federal Law, Art. 17). Said
governmenl body will be intcgrated by S to 15 nominal members and theit
corresponding assistants, a head for the sector coordinator or the person he may
appoint. The general manager will be appointed by the Governor of the DF or by the
government body, under insiructions of the former {(Organic FLaw, Art. 43 and 40).

Parastatal entitics will be under the surveillance of a body integrated by a nominal
public commissioner and his assistant, appointed by the General Controllership of the
DF and who will evaluate the general performance of these enterprises and their
functions. Internal control bodies will be part of the catity’s structure and will follow
the codes and guidelines set forth by the Controllership (Art. 65 and 67).

The Organic Law establishes the following non-delegable powers of the government
body of a parastatal company (Arl. 63): to approve the programs and budgets, as well
as their modifications ... following the guidelines ...; to approve the prices or
adjustments of goods and services produced or rendered ... following the guidelines
established by the Finance Depattment; to approve the granting of loans to finance the
entily, with domestic and exteral credits, following the guidelines and laws...; to
approve the policics, bases and general programs thal regulate the agrecments,
contracts or requests entered by the entity...; to approve the basic structure of the
entity’s organization and its modifications; to approve the organic statute in the case
of a DB; to appoint and rcmove, under proposal of the general manager, those
servants in the iwo immediate lower hierarchies to his position; and {o approve wages
and fringe benefits...

Arlicle 64 of this law establishes the obligations of the genesal manager, such as: to
enter, if Lhe case requires so, the collective and individval contracts that regutate the
Iabor relations between the entily and its workers.

Parastatal entitics will be subject to the DF’s General Development Program, to the
sector and instilutional programs derived from it and to the authorized expendituie
- and financing allocations; under these documcats, they will formulate their short,
medium and long terms institutional programs; from their annual programs they will
formulate their budgeis; they will handle and use their own resources through theit
administrative bodies, and in regard to subsidies and transfers, they will receive such
from the Finance Department under the terms sel forth in the DF’s annual expendilure
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budget, and wilt be subject to the corresponding controls and reports of the applicable
legislation (Organic Law, Arl. 60, 61, 62).

R Cooperatives Sociclies {Cooperatives)

The General Law on Cooperatives (Official Gazetle of the Federation, 03/08/1994)
states the following (A1t. 2} “A cooperative is a social organization formed by
particulars based on common inlerests and in accordance with solidarity, own effort
and mulual assistance principles, in order to meet individual and collective needs
through the execution of economic production aclivitics, distribution and
consumption of goods and services”.

‘There exist two types of cooperatives (Ad. 21): “consumers of goods andfor services”
and “producers of goods andfor services” and two cafegories (Art. 30): “ordinary”
and “slate share”. For such puspose, the State will be able to grant the concession or
administration of goods or scrvices (0 these cooperatives, under the terms set forth by
the corresponding Jaws.

Coopersatives will be able to adopt the regimes of limited liability or supplementary
responsibility of the partners. They will have a variable capital constituted by the
contributions of the paitness, with occasionat contributions for risky capital during a
certain period of time and with the yields agreed by the General Assembly to increase
such capital. The partner will have the option to fransfer his property rights to the
beneficiary appointed by him in case of death (Arl. 11, 14, 49, 50, 63).

These cooperatives will have the essential equivalence of rights and obligations
among the partners and fair condilions for women; there will be a single vote per
partner, regardless of his contributions; the work provided by the partners will either
be physical, intellectual or both; annual yielding will be distributed according to the
contribution in work per partner during a year, taking into consideration that such
work can be evaluated from the following factors: quality, time, technical and scholar
level. If technological complexity requires, the cooperative will form a Technical
Commission among the parlners, whose functions will be defined in the constitulive
bases; and they will be able to have payrolf staff only in those cases specified by \he
law (Art. 11, 28, 29, 64, 65).

Cooperative education and solidarity economy will be compulsory; the following
social funds can be created: reserve fund, pension fund, and cooperative education
fund (Art. 47, 53).

The General Assembly, the Board of Dircclors, the Survcillance Comimnittee and other
commissions will be in charge of the cooperalive’s direction, administration and
internal surveillance as set forth by this Law and by the general Assembly;
cooperalives will also be subject to an external monitoring (Art. 20, 34).

Cooperatives will be able to group freely in federations, unions or any other legal
associative figures aiming at the design and conunissioning of strategies of integration
of their activitics and productive processes, in order to have an access to the economy
of scale, cul down expenses, structure production and trading links, and so on (Art,
74, 86).

Federal, state and municipal governments will support the development of
cooperafives. All the aclivilies related to the constitulion and registration of
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cooperatives will be free of taxes and fees; the Federal Government will create a
guaranty fund to cover the risk of investment projects of these coopcratives, and it
will also grant discounts 10 those credit institutions that assist the cooperatives (Art.
91, 93, 94).

iii. Social Solidarity Associations (SSA)

The SSAs arc ruled by the Law on Social Solidarity Associations (Official Gazette of
the Federation, 27/05/1976), and their partners will be individuals “with the right to
work, that will allocale a portion of their work to a social solidarity fund and that will
be able to conduct commercial activities”, apart from peasants, common tand owners
(ciidatarios),... (A1l. 1).

The objective of SSAs is the following: to create jobs, and to produce, industrialize
and commercialize the goods and services that may be necessary, .. and their
functioning requires the authorization from the Secretariat of Work and Social
Prevision, where the bases and the articles of incorporation will be registered apart
from the previous authorization {(Arl. 2, 7, 8).

The social assets begin with the contributions of partners and donations; the partners
commit to provide their personal work and will have the right to receive a fair share
of the benefits for their participation in the association’s productive process; the SSAs
will not use payroll workers but specialized and temporary professional scrvices for
those tasks that cannot be altended by the partners (Art. 6, 10, 11, 14, 30).

The General Assembly, the Exccutive Committee and the commissions set forth in
the articles of incorporation or assigned by the Assembly will be in charge of the
direction and administration of the SSA, mainly the Financial and Susrveillance
Commiltee and the Education Commission {Att. 16, 24, 27).

The Social Solidarity Fund is only applicable to the crcation of new or more jobs,
training, construction of rooms, medical and educational services, payment of
retirement funds and temporary or permanent disability {Art. 32,33).

The Federal Excculive branch will be able to exempt the SSAs from the obligation of
social security regime; federal bodies will freely advise the SSAs, which will also be
subject to a preferential credit; the SSAs will also be able to organize into state
federations...(Arl. 35, 36, 37, 42).

iv. Ceoncessions

The Law on Properly Regime and Public Services of the DF (Official Gazeltte of the

Federation ) in chapter 1l eslablishes the concepts and regulate the concessions in
the DF: The following article is remarkable:

Art. 76. For the purposes of this Law, a concession is the administrative act by virtuc
of which the Administration grants an individual or enferprise the use or exploitation
of goods of public domain of the Federal District; in this case, rendering public
service, which will be subject to the provisions of this Law or others, as well as the
declaration of the purpose and the corresponding concession title.

The concessions will be granted by the Governor of the DF, rcason why il is called a
granting authority. The dependencies that assist such authority according to their
jurisprudence are known as assistant dependencies and are in charge of the process to
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award a concession, for the rcgulation, supervision and surveillance of this
concession. This concession is through a public bid, which will dispense with the case
“when giving concession can lead to the possibility of monopolies...”.

The basis and specifications of the bids for granting concessions will contain the
following at least: ...

V.  The minimum technical fealures required for the service...

VL. A compleic description of the technical project..and the minimum
specifications (of the services)...

VH. A taniff proposal to render the service and the considerations related to the
concession of a good;

VIIL.  Proposal for the term of the concession (Art. 79).

The granting authority and the assistant dependencies will be empowesed to the
following:

1. To monitor the concessions and, if the case, (0 modily them in the most
convenienl mannei,
II.  Toregulate their performance...;

V.  To establish the mechanisms to set, and modify the corresponding prices,
lariffs and considerations;

VIl.  To supervise the works...;

VIII. To establish the modalities required for the mosl appropriate rendering of
public services;

1X. Torevoke the concessions (Art. 86).

The concessions... will be granted for a determined period only.  The validity term ...
will be fixed...in such a way that during that fime the concessionaire ¢an be able to
financially amortize the total investments that he is to carry out, which can be
extended in those previous concessious (Arl. 88}.

The concession tifle should contain ...

.  Purpose of the concession ..b} in the case of concessions for rendering
public scrvices, determination of thc manner and conditions under which
said services witl be carried out;

1.  The mechanisms (o set and modify the tarif(s...;

VI.  Duration of the concession;

VII. Delivery conditions to the compelling authority of the goods and scivices
subject to concession,

V111, Reasons for revocation and expiralion of the concession.

The title will show the dependency that will function as an assistance body, according
lo the competency set forth by the Organic Law for Public Adminisiration for the
Federal District (Art. 89 and 94). :

‘The modalities for the concession of goods may be as follows: the obtigation from the
concessionaire to provide maintenance to the good granted, to expand or repair it or to
use il for the rendering of a public service. The modalities for the concession of public
services can be the following: direct investiment from the concessionaire,
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GDF/concessionaire, the cxecution of works in goods of the DIF or those provided by
the concessionaire, or both (Art. 90 and 91).

The rights and obligations derived from the concessions will only be partially or
totally transferred to the previous and expedite authorization of the granting authority,
when such fact has been set forth in the concession basis. Whenever any of the
reasons to terminate the concessions take place, the authority will immediately take
posscssion of the good or public service granted, according 1o the case (Ast. 98 and
103).

Y. Administrative Permits (Permits)

The Law on Properly Regime and Public Services of the DF (Official Gazette of the
Federation ) in chapters IIl and 1V establishes the concepts and regulate the permits in
the DF; the following arlicles are remarkable:

Att, 105 and 106. A Temporary Revocable Administrative Permit is the
administrative act by means of which the Administralion grants an individual or
enterprise the use of real state from the DFE, either being it from public or private
domain. These permils can be granted gratuitously or based on wvaluable
consideration. The validity of the permit will last for from one 1o ten years and it can
be prolonged.

Articles 109 and 110 establish the causes for the terminalion of a permit, detailing the
causes for revocation.

vi. Public Service when rendered by Private Entities

The Law on Property Regime and Public Services of the DF (Official Gazette of the
Federation) in Book No. 1l deals with this issue: The following articles aie
remarkable:

Arlicles 127. The rendering of public scrvices in the DF correspond to the Local
Public Administration, without prejudice to commission thei, through a limited and
temporary concession title, under the cases foreseen by the laws and granted to those
who meet the following requirements.

Arl, 128 For the purposcs of this Law, a public service is the organized aclivity
carried out in accordance with the valid laws in the DF, in order to meei general needs
in an obligatory, regular and continuous manner, uniformly and under the same
conditions.

Art. 130, In order to allow an individual to render a public scrvice, it will be necessary
that ... the Governor of the DF grants him a concession...

Art. 132. The individual users affected by the rendering of granted public services can
complain before the General Controllership of the Federal District, so as to begin an
investigation and, if the bases arc correct ... to compensate the affectation to the
users...

Aurlicles 133 and 134. Thosc who exploit or use a public or private domain good
without having obtained the corresponding previous authorization or entered a contact
with the competling authorily will be sanctioned, as well as those that do not teturn il
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F.3.2

to the corresponding authorily within the termy cstablished when the permission or
authorization has expired...

institutional Particulars to be Consldered
a. Introduction

‘The current situation of SWM and the expected one in year 2010 are generally
summarized in the following table,
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F.3.3

The following points must be remembered for the current situation:

1. Sanitary Landfill are managed by the DGSU and operated by the contracted
parties.

2. TS are administered by thc DGSU but with the participation of the delcgation
where they are located and with Section 1 and they are operated by the parties
contracted by the DGSU. Transporlation from the TS is somehow controtled by
the interests of the Ex-scavengers Groups that use the S/P.

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

4. Domestic collection and street sweeping are managed by the delegations, which
provide the equipment and mainienance with the participation of Scclion 1; they
are operated by the syndicated employces and their “volunteers” and temporary
workers.

5. Private collection does not require an official authorization and is restricted to
medical, non-hazardous industrial and construclion wastes.

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

7. Labor tegislation applicable to the public service [avors and strengthens
syndicated workers and weakens lemporary ones.

8. The legislation to coniract services brings as a conscquence short-term, restrictive
and anti-economic contracts.

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

The ftransition from the current stalus fowards the future would be made
progressively, integraling into the SWMS informal personnel and entities that are
currently accepted and that work efficiently. The specialized sub-system that will kick
off in January 1999 will foster regulation and monitoring actions, and at the same
time will test and upgrade the proposals of the Master Plan.

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

* management of the wastes at the source.
* collection.

* separation of recyclable products.

* processing of recyclable products,

* sale of recyclable producits.

The management at the source would be guided by a Code (which would also
inform the citizen on all the stages of SWM) and would be implemented gradually
with a help of pilot programs. These programs would be planned and monitored by
the SOS/DGSU. |
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The collection and transporlation to the middle and/or final destiny would be divided
into the Delcgation Systern and the Specialized Sub-system, in accordance with the
agreement signed between the GDF and Section 1 of the Unique Syndicate of
Workers of the Federal District.

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

The pre-established objeclive is to minimize the wastes 1o be transported to the final
disposal, through the utilization of recyclable and compostable products, and the
separation at the source. For that purpose, five specialized flows in the sub-system
would be implemented, the domestic waste flow being the main one.

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

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

This dependency increases with the difficulty of: sloring recyclable products (dirty
and bulky ones); the numerous labor (that requires payments without any delay,
including the social charges); and the low profitabilily that does not justify a high
working capital.

As a gencral rule, an industrial activity in which the social interest is more important
than the cconomic one, requires investments without any return and operational
subsidy -unlcss the social and tax burdens cosresponding the 1abor chould not be paid
and at the same time its productivity must be kept at a high level.

The two last conditions suggest that SP should be apcrated by organizations eof
workers (OW), which are foresecen in Art. 25 of the federal Conslitution as
cooperative associations or social solidarity associations. However, it should be
mentioned that establishment of cooperalives has not succeeded historically in
Mexico.

The dirtiness, the low market value and the difficulty to store the recyclable products
separated in a plant that receives mixed wastes furthermore, the high costs for more
than 90% of the mass received to discharge, reload and (ransport it to the landfill-
suggest the validity of the separation of wastes at the source, followed by a
differentiated collection, classificalion and reduction in volume of recyclable
products.

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

The ftow of recyclable products sepacated at the source would like to go through
gathering centers and processing plants, so that they can reach the market with
value to maintain the flow and obtain some profils. The feasibility of this purpose
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F.3.4

depends on the institutionalization of the labor and the flow as a consequence, and the
manner Lo achieve it.

Currcnt S/Ps should like to be integrated into this flow, until the end of their useful
span, gradually turning into PP. In this manncr, the staff who already have experience
in the management of wastes would be used and then the facilities would be utilized
cfficienlly.

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

To utilize the existing conveational collection vehicles is proposed in this Master Plan
for the collection of recyclable materials,

Two factors present in the market should not be forgolten:

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

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

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

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

Discussion on Improvement of Informal and Voluntary People

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

Due to the competency shown throughout the years in the domestic collection and
street sweeping and the culture of divect payment for the service rendered, the
workers in charge of this service should have the priority in the concession of the
ordinary domesiic collection service.

The concession would be the juridical instrument chosen due lo the productivity and
the greater political independeunce of private entities in comparison with public
entitics, and specially for two basic reasons:

*+ the existing culture of the direct payment for the service rendered presupposcs
the popular acceptance and success of the payment (o the concessionaire, rather
than any form of payment to the Public Power.
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* the features mentioned for the collection and pre-processing of recyclable
products recommend the autonomous work, thus granted, for these activitics.

F.3.5 Analysls of the Institutional Alternatives

The analysis of the institutional alternatives will be conducted for each component
group in the following order, in response to the strategics on institulionalization (from
the downslream components):

* Sanitary Landfill. s
¢ Composling Plant.

* ‘T'ransfer Stations and Transport.

¢ Selection Plant.

* Delegation Collection (Sub-system).

* Delegation Collection (By Section 1).

* Inter-Delegation Collection.

F.3.5.1 The Sanitary Landfill

Final disposal would be made at the sanitary landfill {SL) of Bordo Ponicnte “Etapa
1V”, alternating with “Etapa V” when each slage has been implemented.

The situation 1o locate the SL in the lake Texcoco area is sensilive and is subject to
resteictions and audits by federal entities and by the GDF, and occasionally by
authorities from the state of Mexico. The use of the land owned by the National Water
Commission (CNA) was authorized under the commitment of the GDF 1o cary out
work, monitoring and maintenance tasks in the long term. The allernation in the vses
of areas 1V and V would be a technical decision made according 1o the features of the
soil. '

@&

For such reason, the DGSU will have a continuous presence at the site, rcason why it
would not be very interested to give concession of the construction of infrastructure,
operation and maintenance of SL (o a private enterprise, and contracling out such
services would be convenient.

On the other hand, these conditions suggest that the concessions are similarly
attractive as the refesred contracis to private enterprises.

The institulional alternatives induce the analysis of two oplions:

* SL.1 - To keep the direct administeation by the GDF through the SOS/DGSU
and {o operate SL through long-ferm contracts,

* SL.2 - To creale a parastatal enlity linked to the SOS to manage and operate g
the SL; either directly or not.

The advantages and disadvanlages of a parastatal entily directly managing the SL are
obtained from the legal precepts. In the current case of the SL, it could be said that the
supcriorily of a parastatal entity is not that much in the case of the management of a
SL, where there exists no commercial or industrial activily, and the high, intrinsic
indirect costs are not diluted in such a small body.
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Mecanwhile, this superiority would become unquestionable in case that same parastatal
entity -as a decentralized body- is granted the S1, and the compost plant.

F.3.5.2 The Composting Plant

‘The coraposting plant is a production unit of a scarcely atlractive industry, duc to the
difficulty to scll the product or until the potential consumers are correctly oriented and
convinced of the need for compost.

As long as it is industry, the CP is pait of a waste flow, therefore it is characterized as
an “institutional scivice entity” (Federal Law of Parastatal Companies, Arl. 31), and il
is also clear that il is not a simple urban cleaning activity.

There is a lack of financial and administrative autonomy for a dircct public
administration entily to manage and direct a self-sustainable indusirial enterprise;
therefore, the following alternatives should be studied:

» CP.1 - Concession of the manufacturing and sale of compost to a private eatity.

» CP.2 - Establishment of a parastatal cntity associated to the SOS for that
purpose.

» (CP.3 - Establishment of a mixed public and private capital company.

The first option would be favorable for the devclopment of the technology of
production and use of compost, since the commercialization of the product would
determine the sucvival of this enterprise, which at the same time would not require
public investment,

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

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

+ capacily to set ils own entrepreneurial policy and the prices for the private
nmarket.

+ free management of the revenues generated by its cconomic activity.

+ owa property which would be allowed for financial transactions.

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

s jts own identily and minor political interference.

* competition to fix the salarics and fringe benefils, as well as to enter collective
and individual contracts that will regulate the labor retations of the eatity with
its workers (Arl. 63 and 64 of the Organic Law).

The autonomy degree of a parastatal entity in the Federal District has improved
considerably due to the Organic Law for Public Administration for the Federal
District, particularly in regard to the administration of slafl and salaries, which are
very sensitive items that are mentioned in this Study.
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Another critical item is the acquisition of goods and the contracting of services. In this
rcgard, the same code for the direct administration is kept, but the existence of
internal conlrol and external surveiltance, as wcll as their higher ranked than a
Direction allow the parasialal cntities to manage this critical topic with more
autonomy.

The intrinsic cost of a parastatal administration is high, due to the fact that ils
autonomy requires internal and external surveillance bodies, a board of dircctors,
accounting systems, juridical consulting and management of human, financial and
material resources similar to those in a Secretariat {which dilutes ils costs among
several bodies). However, costs can be cut down with greater productivity of the
resources applicd due to ils autonomy and the minor political interference. Therefore,
the advantages of a parastatal entily increase proportionally with the resources
involved, the commeicial relations and its productive activities.

The appropriate parastatal modality would be a decentralized body (DC), since the
tand would be owned by the GBI only and the main purpose for it would be to render
a public service instead of making profits. The trust, which would be a supporting or
temporary body of the government would not be an appropriate modality and it would
tike to be discarded.

The third option would make a private entreprencur Irust to begin such enterprise,
specially as regards to the consumption of the product. The GDF would integrate its
portion of capital with equipment it already has and the land for the facility, thus
reducing the investment in currency. The most difficult thing would be to accept a
minority participation, either the GDF or a privale entreprencur, which turns this
allernative as unfeasible. A parastatal entity would be created if a majority state
participation entity were formed, yet its entrepreneurial activities would be restricted
as a DC, and there would be ceqtain commitnients with the private parloer.

F.3.5.3 Transfer Stations and Transportation

Transfer stations (TS) represent the middle destiny of the wastes collected and
conslilule a single body along with the transportation te the final destination. This facl
justifies the single administration of the transfer station with the transportation in each
delegation. '

On the other hand, S/Ps receive half of the wasles collected and also constiluic a
singte body along wilh the transporiation to the final destiny, however, joint
administration for them would not be feasible due to the particularities that is
discussed in the next scction.

If it is considercd that the features of a TS and transportation by truck as regards to g
equipment and materials, as well as to the technologies and professional training are =
considerably opposite, the oplion to manage separately the TS and transportation can

then be chosen. Both services will have to be supporied with direct payments by the

collecting entities, since they constitute the final part of the collection service. .

The institutional forms seiected for the analysis were the following:

+ TS.1 - Direct administration by the SOS/DGSU.
¢ TS.2 - Indirect administration by a parastatat entity.
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* TS.3 - Private administration vndes a concession,

The divect administration would not cerainly climinate the cosls and inconvenient
administrative  processes of the simultancous performance of the DGSU: the
delegation and the syndicates in the TS, apart from the interference of Ex-scavengers
Groups in the transportation. Tt would be very difficult to set fair prices to receive the
wastes brought by the collecting concessionaires, with the isk of politically
influenced prices. As a positive aspect, it can be pointed out that the SOS/DGSU
already have the operative facilitics and the required elements for their maintenance.

The parastatal administration would provide new and stronger personality to TS,
with the capacity to miligate the inconvenicaces mentioned before. The 13 TS would
represent a considerable economy of scale to cut down the indirect costs of the enlity.
Transfer of the assets to the entily would be very easy, and their main positive and
negative aspects as an instilution were mentioned in the two previous sections.

The parastatal entily, instituted as a 13C, would be granted the concession by the GDF
to render the public service and with the obligation to maintain, renew and cxpand the
facilities and acquire cquipment whenever required. The options of integrating both
the TS and transportalion as one component would depend on the economic study to
catculate the investiment and costs, even mote than operational resources, which could
be contracted out 1o private eaterprises during long periods.

The private administration coutd result in lower costs, and also an advantage for the
user under the conditions set forth for the concession as the modality suggested
above. The GDF would be reteased from a massive investment when the renovation
of the fleet were necessary, as well as from financial burdens and from the multiple
administrative interference in TS and in the final transportation.

F.3.5.4 Recyclable Product Separation Plants (S/P)

The exploitation of S/P thenselves could be granted by the GDF as a temporary
revocable administrative permission or as a concession, according to the
legislation. In both instances, all operation/maintenance costs would be bora by the
beneficiary and extensions of such instruments could be allowed if what constructed
become as the GDF propcrty.

The beneficiary entily would have to be legally empowered to exercise the inherent
industrial and commercial aclivities of a S/P, which would require the appropriate
institutionalization of the workers and Ex-scavengers Groups, since they would be the
obvious candidates for the concession.

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

Consequently, the concession could be the unigue and more appropriate instrument (o
grant, for example, the joint exploitation of a S/P and of collection of recyclable
products.
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F.3.5.5 Delegation Collection (Sub-system by Private Sector)

a. Collection of Markets and Central de Abasto Wasles

Being restricted business and with permanent governmental presence, and duc to the
necessily o separate the organic wastes to carry them (o the composling plant, a
concession has more advantages than the authorization, since there does not exisl
demand for scveral offerers whose competition in prices would certainly decrease the
quality of the services. -§

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

F.3.5.6 Delegation Collection (By Section 1)

a. Collection of Domestic Recyclable Products

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

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

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

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

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

b. Coltection of Ordinary Domestic Solid Wasles

As discussed in the section F.3.3, the concession could be the means to be awarded
with the collection of these wastes under the following modalities: g

* equipment supplied by the concessionaire;.

* equipment supplied by the concessionaire and the GDF.
or

* equipment supplied by the GDF only.

The first modality would be ulilized for bids among enferprises, whereas the other
two would be to favor cooperatives andfor another institution in which the current
collectors would be organized.
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In the concessions, the delegations wonld act as Supperting Bodies.
<. Collection of Public Solid Wastes

If it is considered that there exists a great number of sweepers employed and
syndicated, who could not be re-altocated in other sectors of the GDFE or dismissed, an
unfcasible option would be to continue the street cleaning service by means of a
divect administeation, represented by the delegations.

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

Regardless of any assumption, (hese operations could be contracted out to diverse
enterprises, with/without furnishing the cquipment,

F.3.5.7 Inter-Delegation Collection

a. Collection of Medical YWastes and Similar Ones

A private collcction-treatment-transportation system of pathological and biological-
infectious wastes (PBIW) to the sanitary land(ill has been already implemented,
which was fostered by an agreement reached belween the GDI and the Health Service
Institute of the DF and the contracting of this service by the hospital network from the
GDF, ISSSTE (Institute of Security and Social Service for State Workers) and
PEMEX (Mexican Oil Company).

In order to expand the proper management of the diverse types of medical wastes and
similar ones to all the generators (hospilals, laboratorics, and so forth), the market
should be stimulated by applying the concerned laws and by granting a corresponding
authorization {itle to those enterprises legally and technically authorized.

This management is characterized as an inter-delegation specialized activity, reason
why it would be supervised by the central administration of the SOS/DGSU, which
would establish the conditions for the authorization and the term for the required
periodical renovation of it.

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

b. Collection of Industriat Nen-Hazardous Wastes

As in the previous section and with the same objeclive, the inter-delegation
specialized activity for the collection-processing-disposal of this type of wastes would
be regulated, being carcied oul by grivate enterprises authorized by the SOS/DGSUL

The authorization litle would sel the conditions and the required renewal period.
‘There are two important requiremenis for enviranmental sanitation: (a) wasles could
be carried (o an authorized processing plant, where rejected products would go to the
sanitary landfill, yet they could not be discharged -previously or later- at a transfer
station, duc to safety reasons; (b) the control would be conducted through the
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responsibility or declaration by the generator that there arc no hazardous wastes in
the load to be delivered. Hazardous wasles are under the federal jurisdiction.

It should be pointed out that the monitared authorization allows the martket open to
stimulate investment and technological contributions, which would be more useful for
the gencrating-paying industry than a concession regine, which requires control in
prices and the presence of the government, sometimes with political interference.

C. Collection of Wastes from Civil Counstructions

This type of industrial waste docs not require the aforementioned declaration and can
be carried to a TS from the moment at which the separation of iis hazardous conlents
is carricd out at the source, commonly in demolition sites.

This flow, including a processing plant if possible, would be also an inter-delegation
speciatized private activity, authorized through a title granted by the SOS/DGSU to
those enterprises empowered and under the conditions and the renovation term
accorded. The processing of these wastes tends to be an attractive economic aclivity,
as consteuction material for public and private use is produced.

Hypothetical Case Studies

Next, some hypothesis for the application of concepts discussed above arc shown, yet
it is pointed oul that the effective ways to be followed would be achieved through
meelings with the workers involved and negotiations with the Ex-scavengers Groups
and Section 1, and possibly with other cnlitics.

Due to the imporiance of these ncgotiations, it would be wise that the SOS/DGSU
choose a small study group with engineers and lawyers experienced in the local
affairs, so as lo get to know the ways to be followed and consult during the
negoliations in the appropriate time.

In total cight flows from origin to final deslinalion are presented herewith as
hypothetical case studies, in order to view and cxamine:

* pros and cons of institulionalization oplions for respective components in SWM
for cach case.

* possible benefits and disbenefits of all respective stakcholders in the SWM for
cach case.

‘The total eight flows of the hypothetical case studies comprises:

v threc casces for the delegational collection (currentty by Section 1).
* five cases for the sub-system.
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F.3.6.1 Case Studies for Delegational Collection (currently by Section 1)
a. Case Study Flow 1

IMixed Wastes| Concessionaire IS
] SL
_ SP
o Reciclable | Concessionaire
%\ _ Products I
Market
Conditions
1. Concession (o private enlities.
2. 'The user pays for the collection of mixed and recyclable produclts.
3. S/P are utilized by the Ex-scavengers Groups.
Primary Evaluation according to the Current Situation
ITEMS POSITIVE NEGATIVE
| Cosl for the user -- Extremely high
Cosl for the GDF Lower --
Unemploymenl _ -- very high
f% Separalion at the source -- No interests for the user
- Iix-scavengers Groups -- Stronger economically and having

a political voice

No interest in changes
Section 1 -- Total loss

reaclton can not be ignored

GDF Complete institutionalizalion of | Iasignificant reduction of wastes
collection that go to the SL.
Easy administration. Huge reaction by syndicate and
No furiher collection politicians.
investment. INo expense reduction with S/ (*

Note: (*) Fissl, an agreemeat with Ex-scavesgers Groups to institutionalize them is required o grant
permissions for the vse or concessions, by establishing their obligations as regards to the operation
and maintenance before delivering scparated recyctable products.
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b. Case Study Ilow 2

Concession to
Mixed Wastesl Companies or OW

L

5

Reciclable Concession to Groups

Products

Conditions

P/
PP

Market

1. Concession to companics or OW {of current workers) of the collection of mixed

waslcs.

2. Concession of the collection, processing and sale of recyclable products to the
Ex-scavengers Groups, which would absorb the costs of SP/PP.
3. A charge-free collection of recyclable products, subsidized by the GDF.

Primary Evaluation according to the Current Situation

ITEMS POSITWVE NEGATIVE
| Cost for the user Lower --
Cost for the GDF Very low -
Unemployment Legalizalion of employees very high

| Separation at the source

High interest

Ex-scavengers Groups

Conveniently institutionalized

Reaction of Icaders
Reaction of politicians

Section 1 - Total loss
Huge teaction (*}
GDF ‘Complete institutionalization of Huge reaction by syndicate and

collection and S/P

Easy administration, small
structure..

No new colleciion investment.
Slight reduction for SL.

politicians {*).

Subsidy necessary for vollection of
recyclable products.

Investment toevolve froma S/Ptoa

PP(* i)

Note (*} First, an agreerent with Section 1 te organize their associates intg OW skilled to compete for the
concession of collection systems is needed.

{**) Negotiation with the purchasees of recyctable products on a portion of the investments is needed.
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c. Case Stady ¥low 3

[li!ixed ngte_s Concessionaire 1 TS Concession to Groups
Reciclable Concessionaire 2 — St
Products sefy ]
PP
GC
q] [P Concessionaire 3
=
% I
Market
Conditions

Concession I to enterprises or OW (curcent collectors of Section 1).

Concession 2 to OW (current “voluntary” collectors).

Concession 3 to OW (current “voluntary” colleclors).

The squares represent GP in the figure

Concession to Ex-scavengers Groups and the cosls absorbed by them,

investments by the GDF for PP.

6. Negotiations belween OW and Ex-scavengers Groups with the alternative of
direct sale to the markel.

7. Collection of recyclable products is charge-free for the vsers.

e e

Primary Evaluation according to the Current Situation

ITEMS POSITIVE NEGATIVE
Cos! for the vser Lower --
Cost for the GDF Very low --
Unemployment Docs not cxist, the workers are the --
awners of OW
Secparation at the source | High interest --
Ex-scavengers Groups Convenicntly institutionalized Reaction of leaders
Reaction of politicians
Section 1 Convenicntly institutionatized Reaction of leaders
Reaclion of politicians
GDF Complete institulienalization of Subsidy or facilities required for
collection and S/P recovery of recyclable producis
No collection invesiment. Investment to eveolve froma S/Ptoa
Slight reduction for SL. PP({*}
Huge reduction in the number of | Intensive assistance required by the
employees Qw.

Note (*) Nepotiation on the invesiments with the purchasers of recyclable preducts is needed,
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F.3.6.2 Case Studies for Flows of Delegational Colleclion (Sub-system}

As a resull of the agreement signed between the GDF and Section | of the Unique
Syndicate of Workers of the DF in August 1998, a Specialized Sub-systein for SWM
that invelves the general coverage scrvices in the cily and technically specialized is

proposcd to be institutionatized.

The delegation of services would be done under concession and authorization.

The first onc would be applied as long as the direct colleclion of the service is
feasible, there is an cconomic activily involved and the plurality of service entitics is
anti-economic or may hinder the public action. It should be applied for the colleclion,

transfer and processing of wastes.

The second onc would be applicable as tong as the direct collection of the service is
feasible, there is a predominant economic aclivity invelved, the public action required
is nothing but a simple regulation and the technical and tegal skills of the service

offerers arc proved.

The specialized scrvices would still follow the current practices unless the charge-free
domestic collection were eliminated, the SMW codes for those who render the service
and the users weie issued, and also the contracting instrument were adopted before

the concesstan.

The Specialized Syslem encompasses the following flows and with a clearly defined

origin:

* the flow of non-hazardous indusirial wasles.

* the flow of civil construction wasles.

* the flow of market and Central de Abasto wasies.
* the ftow of school wastes an other institutions.

¢ the flow of low-rent housing complex wastes,

d. Case Study Flow 4

The Flow of Non-1kazardous Industrial YWastes

o |
Wastes Authorized Enlerprise
" Reusable | Avthorized
eusable | Authorized Enterprise Enteqprise
Wastes | PP MKT SL
Conditions

1. Laws and renovation term set forth in the Authorization Title.
2. Reusable wastes could be carried to a Processing Plant (PP).

5
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3. The use of TS would not be allowed for safety reasons. The generators siga a
declaration stating that there are no hazardous wastes in the load delivered to the
collector.

e Case Study Flow 5

The Flow of Civit Construction YWastes

e
£ ) Rejected Y ) . .
Wastes Authorized Enterprise | TS Authorized Enterprise
Authorized
Recictable Authorized Enterprise Enterprise
Products pp MKT St
Authorized Enlerprise
Conditions

1. Laws and renovation term set forth in the Authorization Title.
2. Rcusable wastes could be carried to a Processing Plant (PP).
3. ‘The use of TS would be allowed.

% f. Case Study Flow 6
The Flow of Wastes from Markets and Ceniral De Abasto

Rejacied Concessionaire Concessionaire
Wastes T8 Concessionaire
[
Compostable | Concessionaire Concessionaird CP | concessionaird St

Products MKT

Recyclable Concessionairg GC PP
Producis |

Conditions

1. The Composting Plant (CP) and the sale of the product would be granted to a
% private enterprisc or to a DB linked with the SOS.

2. The collection of compostable products could also be granted to the same
concessionaire. :

3. (Frce) collection of recyclable products could be granted to an OW, which could
use a Gathering Center (GC}) or deliver them direetly to a SP/PP.

4. Collection of rejected wastes could be granted to a collector of ordinary wastes.

5. The total collection could be granted to the same concessionaire.
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g Case Study Flow 7
‘The Flow of Wastes from Schools and other Institutions
Rﬁgg:gg Cencessionaite #1 15! —=
Recyclable
Products
L C ionaie #2_| | - st
_):9 oncessionaie {v MKT
1 pp |-
Gel| jap GG
I 1 Concessionaire #3 L
Conditions

1. (Free) collection of recyclable producis could be granled to an OW, which could

use a Gathering Center (GC) or deliver directly the wastes to a SP/PP,

2. Collection of recyclable products in non-motorized vehicles could be shared with

the OW, which would be allowed to use Gathering Points (GP).

3. The collection of rejected wastes would be pranted to privale entities or the OW

constituied by current collectors.

h. Case Study Flow 8

The Flow of Low-rent Housing Complex Wastes

It would be exactly the same as the previously mentioned, as well as the conditions
for it. Additional factors would be the possibility of some dwellers of the complex
that use the service to parlicipate in the OW along with workers of the domestic

collection.
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G The Master Plan

G.1  Outiine of the Mater Plan

G.1.1 Discharge and Storage System

At present, source scparation is not realized in the DF. Taking account of the {uture
consequence of SWM in the DF, however, source separation is indispensable. The
following is the plan for source separation proposed by the M/P.

a. Time Schedule

Separate discharge is to be introduced step by step into the sub-system aiming at
100% separation rate in 2004 in the M/P.

On the other hand, a “source separation” program is to be introduced in later years to
the gencrators whose waste collectton scivices are currently provided by the
delegations more gradually with due attention by making use of expericnce gained in
the sub-system aiming at a 50% separation rate by 2010.

The separate discharge and collection program in the M/P is presented in Figure G-1.

{1999 {2000 | 2001 2002|2003 ] 2004 | 2005 | 2006 | 2007 | 2008 | 2009 { 2010
Sources Separalion System _
Mixed Discharge #1 Separale Dischaige é//o/’/ /,% -
SUB-SYSTEM v ,gé?;/ ’/j///?’/ é/;/ e
Mixed Discharge
DELEGATION
0%
DR
is
TS S L |
Figure G-1: Separate Discharge and Collection Program
b. Separation Categories

The success in shifting the generators’ behavior from mixed waste discharge 10 source
scparation largely depends on morals and devotion of theimselves., Namely, the
fewer the separation categories are, the higher possibility of success thcy may have
in the source separation.

Since 1996, the DGSU has been carried out a pilot program of three caicgories source
separation in some public institutions and housing units, in which totally about 8,500
people are cooperaling. 92% source separation was achieved on average in 1998.
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G.1.2

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

‘The above pilot project might possibly have gained a good devotion of fules
obscrvance from the gencrators, since they were public institutions and housing units
where the colleclive cooperalion were casily expecled, and in turn unanimously
responded to the project.

On the other hand, the collection seivices by the dclegations arc provided for
individual generalors, whose laborious commilments in source separation are difficult
to seek.  Since it is anticipated thal the same three categorics source separation (as
the pilot project) can nol be casily achieved by generators in the delegation services, it
is proposcd to cmploy the simplest separation categories (ie., two categories
(recyclable, and others)) for the source separation in the delegation sexvices.

Table G-1: Source Separation item

System Separation type ;| Wasle category
Sub-systemn 3 categories separation ofganic, recyclable, and olhers
Delegation 2 categories separalion recyclable, and olhers

Collection and Haulage System

a. Collection Mcthods

Collection methods for separately discharged wastes comprise such as:
* Narmal vehicle collection
¢+ Point collection
* Special vehiele collection

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

b. Haulage System
h.l  Transfer Station

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

b.2  Transportalion

Separate transport routes by which wastes are transported are: from station to S/P,
from station to final disposal, and from S/P to final disposal. Therefore, it is judged

G-2
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G.1.3

G.1.4

G.1.5

that present system can be adapted to the fulure transportation system in which mixed
waste and separate wastc are to be transported independently.

Intermediate Treatment System

The objectives of the intermediate treatment system arc the minimization of waste
volune to be disposed of and material recycling. There are three selection plants in
the DF, but their material recovery ratio is not high enough.

In the M/P, the efficiency upgeading of these S/Ps and &he installation of a new
compost facility are planned. The compost facility will be fed with organic waste
from the sub-system and its capacily is expanded as the source separation program
proceeds.

In Phase 3, the latter half of the M/P (2005-2010), when and if the shortage of the
final disposal site is anticipated to emerge, possibility of the introduction of an
incinerator should be examined.

Final Disposal System

The standard of the final disposal method employcd by the GDF at present is high and
the minor improvement of lhe leachate trealment system should be enough to operate
the Bordo Poniente final disposal site technically satisfactorily.

However efficiently the Bordo Ponicnte final disposal site is used, it is certain that the
GDF needs another new final disposal site around 2013 in addition to Etapa V. Under
the present land use condition in the DF, however, obtaining a aew land for the final
disposat within the DF is very likely to encounter serious difficulty.

As il is anticipated that substantially long time of discussion wilt be required before
its implementation, the coordination with municipalities outside of DF for the future
landfill (to be used after the year 2013) should be started at latest in the ycar 2007 or
around by the GDF and other entitics.

Qutline of the Master Plan

Table G-2 shows outline of the master plan.
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Table G-2: Outline of the Master Plan

Dala of 1997 " Phase 1 Phase 2 Phase 3
(1999 - 2001} {2002 - 2004) {2005 -2010) |
| Populstion | 8,610,000 T 8,654,000-8,747,000 |  8,796,000-8,896,000 8,946,000-9,206,000
Waste generation amount (lon/year) o
Houschold 1,926,000 | 1,946,000-1,965,000 | 1,976,000-1,99%,000 2,009,000-2,072,000
Commercial 1,210,006 | 1,217,000-1,223.000 |  1,229,000-1,236,000 1,244,000-1,267,000
Service 636,000 6+2,000-649,000 652,000-657,000 659,000-669,000
Special 130,000 131,000-134,000 134,000-136,000 136,000-140,000
Gihers 267,000 |  268,000-270,000 271,000-275,000 276,000-282,000
Total 4,169,000 | 4,204,000-4,241,000 {  4,262,000-4,302,000 |  4,324,000-4,430,000
Discharge/Storage
Introduction of source | Introduction of scurce | Maintaining source
Sub System | - R . .
separation s¢paration sgparalion
Delegation Mixed Mixed lnlrodu.ction of source lnlmdu.ction of spurce
separation separation
Collection
Amount Sub System - 853,000-858,000 861,000-867,000 870,000-854,000
{ton/year) | Delegation 4,169,000 { 3,293,000-3,325,000 | 3,342,000-3,376,000 3,395,000-3,4585,000
Method Sub System - Introduction of Introduction of Maintaining separate
scparate collection separate collection collection
Delegation Mixed Mixed Introduction of Introduction of separale
] separate collection collection
Transfer Station and Transpoit
Transfer Station and * Tostatlation of = LUtitization of the transpost monitering and
Fransport “'?lghbrl<{gcs for control system (for 5 flows ) based en the
. a;‘ii::ia C::]ogi a accurale incoming/outgoing weight measuring
single common * Efficient transport allocation by the moniloring
format for data and control system
compilation
Transfer amount {ton'yeas) 3,123,000 ) 3,725,000-3,757,000 3,776,000-3,812,000 3,830,000-3,922,000
O&M cost{US/ycar) 43,542,000 | S 0005 2357.000 32,63 20”05 114,000 | 53405.000-54,635.000
Entermediate Treatment
Selection plant * Experiment of + Implementation of * Implementation of
operatian operation control operation control with
medification  to with 2 objectives the major objective of
incorporate an of: “quantity oriented
objective of - revenue oriented picking”.
quantity orienfed picking; * Utilization of the
picking. -quantitative picking, oplimum “storage
+ Experimeat of * Establishment of systern” for recovered
“storage system” for “storage system” for materials to cope with
recovesred materials recovered materials market prices
to cope with market to cope with market Muctvation.
prices {lucluation, prices flucteation,
in view of
expefiment resulis. |
Input Mixed 1,794,000 |  1,650,000-1,546,000 1,288,000- 725,000 567,000 -0
(omyesn) | Recsclitle - 0- 98,000 210,000 438,000 504,000-814,000
Recycle amount{fy) 182,000 166,000-224,000 2717,000-380,000 409,000-591,000
Recovery rate ($0) i0.0 10.0-136 18.5-32.7 38.2-70.0
O&M cost (USS 1,000) 11,232 10,565 - 10,537 9,857 - 8,266 7,867 - 6,803
Composling plant L - | Design and constiuction | Starting operation QOperation and maintenance

Input amount {ten/year)

253,000 - 424,000

425,000 - 431,000

15 flaws refer to current waste flows (from the transfer stations {0 the S/Ps, from the transfer stalions o
the final disposal sites, and from the $/Ps to the final disposal site) and additional flows from the
transfer stalions to the NIT and the NIT {o the final disposal site.
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Sanla Catarina

vertical expansion
Design & constraction
of BP “Etapa V”

“Etapa V"

Phase 1 Phase 2 Fhase 3
Data of 1997 (1999 - 2001) (2002 - 2004) {2005 - 2010)
Compost production i 14,600 - §7,000 57,000 - 58,000
amouvni {tonfyear) -
investment (USD) - 3,959,000 1,345,000 1,334,000
O&M cosi{US$/year) - 0- 33,000 | 1,185,000 - 1,343,000 1,343,000 - 1,343,000
Final Disposal . _
Final Disposal Site BP “Etapa 1V’ DBP “Etapa 1V~ Operation of BP Operation of BP “Etapa

V7 & “Etapa V7

| Disposat | GDF 3.459,000 | 3,619,000 - 3,592,000 | 3.325,000 - 3,101,000 | 3,089,000 - 2,994,000
arnount Edo. Mexico 262,000 284,000 284,000 284,000
{ionfyear) | Toral 3,751,000 | 3.903,000-3.876,000 | 3.609,0003,385000 | 3,373,000.3,278,000
lavestment (US$) - 12,703,000 - -

O&M cosl Bon_ja 0.925.694 8,570,000 9,400,000 4,072,000
(USShear) | Poniente 25, (2001) (2003) (2005)
Santa 3 i )
Catarina :
Others
Steeet  } Leagth 12734 1,285-1,296 1,303-1,316 1,323-1,357
sweeping | (km'day)
3;”;’;@) cost 3,203.000 | 3,323,000-3,352,000 | 3,369,000-3,403,000 |  3,421,000-3,509,000

Note: US$ 1 =9.1 pesos,

G.2

G.2.1

a.

Projection until 2010

Population

Description of the Master Plan

Table G-3 presents the population data and forecast from 1997 to 2010, which are
officially approved by DGSU.
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‘fable G-3: Population Forecast

Dk gaticn ™ Yeur _‘1& | 1593 1399 2000 Lll] Pl V0 1. aa3 2004 2003 206 2007 2008 P LY 2019

Aharo Obregon L8923 631,933) 621939 __G‘jkili)} EA3E] 634 Fu2945) 127 Ti46I6] 710913 72!.3—_!_9 | 724,733] 723145 731,600

Azcapotzalvo A3 h88] 140.236F H41.AsT] 2490) ST HADH] AT 17465 40U 4429231 $31,235] 452495 433763] 4551w

Benito Juaiez ITAIIE] ARREET) 378451 LR 2304651 151,330 X32662F 363N AEL117 _Ej_gj 386,904] 382987 35%,073] 390,200,

Coyoacan oxuss] w6250] e428] naenl mes3] masie] 72som] 29291 73aser| mansi| 742000] 745364] Ts0693] 755,100

Cuajimalpy 147,30] 143374 152,452 153.07) 137 7s] 160,343 16X339F 166218 169,027 V220ns3| 175,009] 176 181,281 184500

(}_:iui\!mc'm SIR23) 3930 SNOES0] FNIPI] S10967] 3467651 S4RSS0) 330379 5352193 353,007 B558151 5526191 3359.519] 561,400 d@f;
Guteo AMadero 1,214,633 l.?ii,S#U_],Zl'i,(lSﬁ 1,213273| 1, 2098537 1,221, 4431 5,223,031 }1.224,62111,226,2i3] 1,227, 80711,223, 4031 1,231,001]1,232,601]1,234,300] =
[racaioo A110s] atdar2] s el naam] stedte] ozsas] osiesas) sness] ar2ess| s2a708] azeae 435,'203 129.963] 431,500

[ztapalapa 1,71 2,259] 1,726,360]1,733,5 I(i 7]._73 m LI56S5T2 1,768,517 0,750,343 1,792 6511 ,SU-!_EI'I_ 18174841 1,829, 470 1 841 G144 1,854,433 l_,Sﬁl._l_(_XI

A Contscras 220,4631 224.238F 22006%] 230077] 23p4N0] 232s02f 233.313F 2330420 230.180F 233627 2400331 2315881 24302 zu.tu?

Aigoel Hidalgo 367,495] 63,5y 3653 3B AR200S) 373.268] INLA06) 315,732 3_?'_{‘3:‘232 ITR2t6] AT 464 AS0L7I6] 1G] 3E3 3y

Milpa Al 73,856] 76,921 71,99 U0 0,205 81,332 82515 83,693 84,592 L6506 #7,337 B8, 536 89,833 G1, 200y

Ttakaae 61,3491 263050 27L80] 275681 230321 235013 239,989] 29491%] 209.992] 20651221 MOMO] A7 321A43] 326,600

Thalpan GONTU3] 606,590 612,333 N E 1._’*.)_3_&3 _(i_‘_-i_j":_é 631.093] 637,469] 633907 630410[ 656,974 663,614] GV 6T0ST) 684,00k

V.Cattanza 4712417 4724460 4736240 474.928] 476,303] ATT634] AM09] 4504341 431 831 493,245] 454,687 4S5054] 437,464] 458,900

Xochimiko 26,6381 AXL231| 33586kl MOS0 3002 MY3T] 330786 354,259 357._72!} E’_}E‘f_ A_:’wfrl.SSi 353497] ArAtrds _3_]5.900

DF Total 8,567,133] 8,610 336] 8,653,901 | 8,697,873 8 746,663 8 795,506 [ 8,845,533 ] 895 517( 8,946,033 8,996,505 | 9,04%,197{9,059,913] 9,152,063] 2,205,600,

b. Waste Generation Amount and Composition

b.1 WWaste Generation Amount

b.1.}  Waste Generation Ratio

The waste genecralion ratio of OECD member countries ranges from 800 to
1,900g/person/day, and its average is about 1,370g/person/day’.

On the other hand, the waste generation amount in DF is calcutated as 11,422 ton/day
and its population is forecast at 8,567,135. The waste generation ratio derived from
these figures is 1,333g/person/day, which is as high as the average of the OECD
member counlries.

Table G-4: Example of Waste Generalion Ratio in OECD Countries

Country Generation Ratio (kg/person/year) Generalion Ratio {(g/person/day)

Japan 408 L i.118

USA 710 1,945

France _ 328 8949

Denmark : 475 1,301

Portugal 259 710

Spain 322 8382

QECD 500 1,370 g

source : Eavironmental Indicators OECD 1994

The waste generation ratio ranges widely depending on the coliural practices,
cconomical sitvations, and consumption trends in respective socictics, among which
economical situation will mainly determine the magnitude of the waste generation
ratio. Pcople in economically developing countrics, in which the living standards
are low, generate less waste and reuse and recycle more, therefore, their waste

! Envitonmental Indicators, QECD 1994
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generalion ratios are in a low range (Table G-5). Therefore, in order to estimate
future waste amount especially in developing countries, it is important (o consider the
indicators such as economic growth rate {or estimating the future waste geoeration
ratio.

Table G-5: Example of Waste Generation Ration in Developing Countries

. Generation Amount . Generalion Ralio
; |
Country/City Year (tan/day) "_wﬁopu‘atlon _(a/person/day)
Paraguayf Asuncion 1994 793 1,163,588 682 |
Tanzania/ Dar es 1996 1,771 | 2,030,000 872
Salaam e ]
Honduras/ Tegucigaipa | 1997 480.7 848,859 566

sowrce : results of JICA study

On the other hand, the cconomy level of DF is already higher than the average of
niiddle income countries and its waste generation ratio is at the same standard as other
industrialized countries. It is expected that the municipal SWM by DF in the fulure
will focus on waste minimization programs. ‘tTherefore, the future trends of waste
generation ratio in DF will be toward a little increase or a little decrease from that of
today. Consequently in this M/P, the future wasle gencration ratio is sel up at the
present waste generalion ratio.

The generation ratio at cach source surveyed by the DGSU is showa in Table G-6.

Table G-6: Waste Generation Ratio

Tygggggg:]ce Ctlassification ) Generation Ratio
omestic Household 0016 ke/Peison/Dav _ ]
Commercial Commeicial Establishment

- Auio Service Shop 637.000 kg/Establishment/Day

- Départment Store 368.000  kg/Establishment/Day

- Commercial Place 6.650 kg/Esablishment/Day
Market

- Meat Markel 4.430  kg/StallyDay

- Vegelable Markel 7.920 kg/Stall/Day

- Grocery slofe 1.025 kg/Stall/Day

- Food Preparation 14.960 kg/Stall/Day

- Various 0.803 kg/Stall/Day

- Shifting Market (Tianguis}) 575800 kgfTianguis/Day

Service Restaurant and Bar 25442  kg/Establishment/Pay

Amusement and Sporis Cenier

- Amusemeil Cenler 1230 kg/Employee/Day

- Sports Center 2.620 kg/Fmployee/Day

- Cuttural Center 0.330 kg/Employec/Day
Public Service

- Services Office 3460 kg/Establishment/Day

- Repair and Maintenance Scrvice 1940  kg/Establishmeot/Day

- Gas stalion 53020  kgi/kstablishmeot/Day
Hotel

- Five-star hotel 1,016.900 kg/Establishment/Day

- Four-star hotel 218.500 kg/Establishment/Day

- Three-star hote) - 16810  kg/Establishment/Day
Education Ceoter

- Kindergarten 0.040  kg/studcnt/Pay

- Elementary Schoal 0.055 kgfstudent/Day

- Job Traising Center 0.060 kgfstudenyDay

G-7
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Ty(}pg:;figg'r]ce _(E!_q_s_i;i!ication ] Generalion Ralio
- lunior High School 0065 koe/student/Dav
- Technical School 0060 kg/student/Day
- Senior High School 0.060 kg/stedent/Day
- University 0070 kg/studentDay
Public Office 0413  kg/Employee/Day ]
Spedcial Medical Institulion
- 1st. Level 1.279  kg/Consultation Room/Day
- 20d. Level 4.730  kg/Bed/Day
- 3rd. Level 5390 kg/Bed/Day
Laboratory 6.340 kg/laboratory/Day
Veterinary 1.700  kg/Employece/Day
Bus Terminat 2,103.000 kg/Terminal/Day
Airporl 28,887.000 kg/Airpori/Day
Road Sweeping 125.530 kg/knvbay
Social Rehabilitation Center 0.540  kg/Personyay
Others Green Arca 0.00993  kg/m*/Day
Bulky Waste 28.850 kg/Ton-Solid Waste/Day
Demolition Waste and Small Repair 20.850 kg/Ton-Solid waste/Day

h.1.2 Waste Generation Amount

The future waste amount is forecast by multiplying the waste generation ratios listed
in Table G-6 by factors such as population, employees and number of shops listed in
Table G-7. The factors such as employees and number of shops arc cslimated to

increase in proporiion to the population.

However, as for the large-scale public

facilities such as airports and bus terminals, the factor (the fulure quantity) is
estimated to be the same as present.

Meanwhile, future wastes brought from the 10 municipalities in the Mexico State arc
assumed to be the same as present (i.e., 284,000 tonfyear) based on the DGSU’s

estimation.

G-8
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Table G-7: Faclors for Waste Generation

Commercial 1 Market Service
Year S:l::c Departret C('!!rﬂlf[(‘i&' Meat | Vegetble §Grocery iood Vackous 5‘:\‘1?‘::!& Restaurant JAmusement S?ods CuMtural
shop shore place - pieparation {risnguis) & Bar— - .C_E.m“ cented cenlet

Nos. Nos Nos. Nos. Wos, Nos, Naos, Naos, Nos. Employee | Employee | Employes | Employee

1999 759 350 168,063] 6469] 21,979 §451 093] 26,413 1,217} 29,470 25.950]  13,00% 481

2000 761 52 168,795 64931 22,058] 8487 2,131] 26,511 1,225) 29,581 260001 13,080 487

2000 764 352 169,572} 6516] 22,143 85X 9,169 26,610 1,230] 29,695 26,173 13,155 491

ey 2002 769 54 170,449] 6,548] 22,231] 8565 9,213] 26,230 1,238] 29,831 26,307 13,215 494
iié 2003 772 57 171,258F 6,574] 22317] R605 9,253] 26,830 1,246] 29,955 26421 13,308 498
2004 773 159 172066F 6,602] 22404] 8645 9,293 26,935 1,251] 30,631 26,540] 13,380 503

2065 778 159 172,957) 6,630] 22,500] &63%4 9,340 27,056 1,260 30,218 26,673 13,465 307

2006 781 62 173,763] 6651] 22,518] 8,726 9,327| 27,157 1,267] 30311 26,794 13,540 512

2007 783 364 174613] 6684] 22,668] 8,767 9,420] 27,271 1,272 30,469 26,924 13,620 515

2008 787 367 173,483] 6,712] 22,739] 83806 94581 27,31 1,280] 30,600 27,047 13,697 321

2063 90 363 176,329] 6738] 22,847] {848 9,503] 27,489| 1,290] 30,729 27,169 13,776 523

2010 797 369 172.229] 6769 22,940] 8890 9,546] 27,608 1,294} 30,868 27,303 13,838 329

Public Service 1lotel ] Education

Service | R E N ooc | e | Four [ oy | Elemcotary [1ob raining] unior bigh | Technical |Seniorbigh| .
Year office ma::ﬁ;:;rc statioa] staes | stars | stors Public oftice | Kindergartea school N ceqter ¢ stboolg schoob schoolg Uaiversily

Nos. Nos. Bos. | Naos. | Nos. | Nes. | Eoployee Students Stedents Swudeats | Stodents ) Students | Students | Studenls
1999 131.034] 26045 237 32 | 46 | 459 ] 1,354,903 | 291,292 | 1,094,532 | 94,270 | 518,767 | 63,580 | 327,285 | 277,959
2000 | 31,153 26,152 237 | 22 | 45 | 450 ] 1,360,399 | 292,755 | 1,160008 | 91,577 | 521,287 | 63,886 | 328,599 | 279,304
2001 131,277 26,267 233 | 32 | 46 | 491 ] 1,366,164 | 294,295 | L105845 | 91,917 | 523,970 | 64,204 | 329,954 | 280,635
2002 131,423 263%% 239 32 ] 47 | 493 ] 1,372,823 | 296004 | 1,132,316 | 92,325 | 526,964 | 64,555 | 331,541 | 282,167
2003 ]131,555] 25521 240 | 32 | 47 | 494 ) 1,373.904 | 297,618 | 1,418,421 | 92690 | 529,777 | 64.887 | 332,995 | 283,663
2004 | 31,683 26,640 242 | 3z ] 47 | 456 | 1,384.972 | 299,221 1,124,475 | 93,050 § 532,578 | 65,216 | 331,432 | 285,144
2005 |31,830] 26771 243 32§ 47 | 498 1,391,743 | 300966 | 1,131,075 | 93,468 | 535,641 | 65,579 | 336,050 | 286,702
. 2006 | 31,964] 26591 246 | 32 { 47 | SO0 | 392,780 | 302,605 | 1,137,261 | 93,832 { 538494 | 65.915 | 337,516 | 288,203
% 2007 132,102 27019 249 | 33 1 47 | 503 | 1,404,173 | 304266 | 1,143,536 | 94,218 | 541,388 | 66,258 | 339,004 | 282,688
2003 | 32,241 27,149 250 | 33 [ 47 | 504 | 3410645 | 306,007 | 1,150,131 | 94,599 | 544,427 | 66,611 | 340,559 | 291,348
2009 132376 27,277 250 | 33 | 47 | 06 1,417,000 | 307,711 1,156,585 | 93,978 | 547,408 | 66,957 | 342,106 | 2925%1

2010 [32,525| 21412 251 33§ 47 [ 5094 1,423,750 | 309479 | 1,163,255 | 95,392 | 550497 | 67,325 | 343,700 | 294,441

Social
Medical Institution Laboratory | Veterinary | Bus Termiaal | Airport SR“?:P Rehabilitation | Greea Area
Year Center
Cons;hf;l:»r: room lﬁ[;:; z [El;:(]! 3 Nos. Employece Nos, Nos. km Centes m’

1959 6,553 10,668 12,349 627 47 6 1 1,285 15,676] 21,453,000
2000 6,899 10,701 17421 632 954 6 1 1,260 11,7420 21,539,000
2001 6,945 10,746 17,493 635 9517 6 1 1,296 11,808] 21,629,000
2002 6,956 10,796 17,575 637 961 6 1 1,303 11,878] 21,746,000
2003 7,034 10,838 17,635 633 965 6 1 1,31G 11,946 21,831,000
2004 7014 10,87% 17,713 643 971 [3) 1 1,316 120021 21,925,000
2005 7,419 16,930 17,816 645 976 6 1 1323 12,0831 22037000
2006 7,162 10,976 12,592 647] - 981 6 1 1,330 12,151 22,132,000)
2007 7,212 11,021 17,976 650 987 6 1 1,336 12,219) 22,233,000
2008 7,257 11,072 18,032 651 993 6 1 1,343 12,292] 22,332,000
2009 7,799 11,115 18,132 656 998 6 ! 1,350 12,363] 22,433,000
2010 7,346 11,164 18,218 657 1,004 6 1 1,357 12,434]  22,542,000]




The Study on Solid Waste Management
of Mexice City in the United Mexican States

JICA
KOKUSAI KOGYO CO., LTD.

Table G-8: Forecast of Waste Generation Amount in DF

urti ; oneig

pY o, _ boa |50 _
Year | Totat | B [Commnia] Mita “‘:’i“::"' ";’,: e ::H: thu [ranetiad b il l‘;‘__;} "::} h_?"‘;‘m Atpat | soxp ".:":‘_“ i’rr: Btk naae D‘:all"“
fenlr e i
e | oo 1es000] axpene] ssreoo] 273.0m0] 24000] 63000 19,000 —26—\_'4;;‘_ szqoc]ssom] 1ocd o] s000] viooo] sspoo] 3eec] 27000] 1ioeo|  snome
?{; £,2220000 1.953,00G] 832000 S8R00C| 2P5.00C) 246,000 63,0000 19,00G] 206,000 SRGO0| 55,0001 1,000 0] 6,06C] 11,600] 56,000 3.;{; FrO0C)  11R000 £1,000
01 | 4,240,000} 1.965000] sa3000] swnooc] 2rs.000f 26000] excoc] 1900e] 207m00] s2000] ss000] 1,000 o] 00| 1,000} 53,000 “xo00] 77000 102,000 £1,000
02 | 4.262000]1,976,000] 635000 S9L00C) 275,000] 26000] 63,000] 19,000] 210,000 SROON| 55000] 1,000 0] 60001 (L000] SR000 3.000) 7000 112000 81,00
E 4. 220000F 1,959 000]  &42000] s92.00¢) 27 00GE 24006) 630001 15,006  290,000] 58,060 | 56,000 T;l;f“ Q] 6,Dony] ﬁ;l-,;;»n SROO0L X000 TROO0F 192000 1,000
04 43020000 1993000 &4300G1 SHXONGE 280,000 ;g.(‘;) 63,000 ;;.‘;."3 “;l;ak— ‘59‘,_;;) RS0 ] 10 B 0] 600C] 1L 0GOL 59,000] 30005 790000 115000 81,000
2005 FA4I000F 2005,000]  30000] 594D0G]  2R1,000f 26,0000 430000 19,000]  215000] SHGOG] S600] 100 0] &DG3] 1600F 59,0000 3,000 9,0000 115000 £2,000
2006 § 1301000 20m000] es2000] ses,000] 2x2.000] 26000] 630008 19.000] 210000 s000] 57.000] 1,000 o] 60c0] veo0f so000] 2m0] Mooo] 1s000]  s2000
;;:,365,000 200.00] sssoe] s7.000] 233.000] 26.000] 63000 1] 212.000] 60,000 57,000 T o —G__[I.:G‘ noo] erno00] 3000] soom] misom]  szooe
;g 4,386,00C] 2,044,000) 6580001 597.000F 2x5,00CF 26,000) 65,000] 19.00¢]  232,00C] 60,000 57.000] 1.00C 0{‘;;;)3 11,000f 62,0000 3,000{ 51,0005 115,000 R2.0K
209 | 4,408,000 2060,000] esrpoo] oo} zasono] 2s000] esono] 1weon]  212.000] soe0c] sTen] 1000 o] &006] veoc) s2,000] 3000] B1o00] visooc) 83000
20to | 4.420,000] 2072,000] 667000 eonpoe]  z5s000] 26.000] &5,000) 19,000 213,000] 63,000) 57.000] 1,000 o 6000] 1000] s2,000] 3000i BLOOCY L1Z000)  BLGX
b.2  Waste Coemposition

The waste composition, as well as waste generalion ratio, varics widely with the
cultural practices, economical situations, and consumption treads in respeclive

socicties.

Table G-10 shows waste composition at source in the DF.

Table G-9 shows examples of waste composition in OECD countrics and

Table G-9: Example of Waste Composition in OECD Counlries

Composition Paper and Plastics ] ..\ | Food & garden
Country paperboard (%) (%) Glass (%) | Melal (36) waste, elc. (%) Other (%)
Japan as 11] 7 6 32 7
USA a8 8 7 8 25 15
France o 3 10 12 6 25 17
Denmark 22 4 5 3 55 9
| Portugal 25 2] 4 3 NA 59
Spain 20 7 8 4 49 10
sowice : OECD Environmental Data 1993, OECD
Table G-10: Waste Composilion of OF
Composition Paper and Piastics .+ | Food & garden
Area paperboard (%) ) Glass {%) Metal (%) waste, efc. (%) Cilher (%)
DF 24 [ 12 7 4 a3 | 10
source : BGSU

Comparing the above two lables, the wasle composition at source in the DF are
simitar to those in European countrics. The waste composition in the DF, as well as
the waste generation ratio, turns out 10 be in the Ievel of industrialized economies.
Therefore, it can be estimated that the future waste composilion remains same as thal
of today even taking the future economic growth into the consideration.
Consequently in this M/P, the futurc wasle compasition is set at the present one.
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G.2.2 Technlcal System

a, Optimum Yaste Stream

Figure G-2 illustrates the present waste stream and Table G-12 presents the current
annual operation and maintenance cost of transporlation from 1ransfer stations to final
disposal facilitics managemeat of which is under the responsibitity of the DGSU.

Present Waste Stream !

unit: tonfyear

Generation {GDF)
4,169,000 ton/year
_bllregal bumping o jLandfill
19,0040 ton/yea " 119,000 tonfyear
niyear Infectious Yaste L
~ Medical Institufons Intermediate Treatment o tLandfiil
57,000 ton/year "126,00010n/year *' 7129,000 tonfyear
| » [Municipal Waste p{Landfil
Y 31,0001lon/year 31,000 tonfyear
Discharge
4,093,000 ton/year PLandfill
148,000 103,000 tonfyear
L Recycling 28;;05 000 PiTranster Station ny
523,000 ton/year Nyl 3,123,000 ton/year PiLandhill
1,767,000 tonfyear
| Privale Collection 82,000 ¥ 1,356,000
333,000 tonjyear - Selection Plant | |, [Landfil o
143,000 1,794,000 tonfyear [ | |1.612,000 lonyear &
~ Delegation Collection > F W | [Canatin
3,237,000 tonfyear >1119,000 tonvyear
213,000 |
State of Mexico [Canatin
284,000 ton/year * »171,000 tonjyear
Recycling Total Landfill
182,000 ton/year 3,751,000 tonfyear
Note: *1: Increase of 3,000 lonfyear due 1o trealment agaents

Figure G-2: Present Waste Stream

Table G-12: Present Annual Operation and Maintenance Cost

Transfer Selection Piant | Final Disposal Total
Waste amount {tonfyear) 3,123,000 1,794,000 3,751,000 -
:_Q&M cosl [pesos) 411,690,240 107,718,026 105,647,918 625,056,184 |
| Unit cost (pesosflon) 131.8 80.0 28.2 - g
**Unit cost (US/ton) 14.5 6.6 3.4 -

*(3&M cosl: Cost of Urban Services, 1997 DGSU, *Unit cost: 9.1 pesos per doltar

Although O&M of the selection plants (S/Ps) costs about 108 million pesos/year, the
amount of materials recovered by the selection plants remains only 182,000 ton/year.
If the selection plants are closed, although the final disposal amount will be increased
by 182,000 tonfyear, the GDF can save ihe operation and maintenance cost of the
S/Ps as much as about 102 million pcsos (as shown in Table G-13).
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On the other hand, this will encounter other problems such as below:

* Social problems of unemployed S/Ps workers.,
* No material conscrvation,

Therefore, neither the status quo nor the closure of the S/Ps is acceptable in the M/P.
Consequently, the M/P should seek to make the best of the §/Ps.

Table G-13: Annual Operation and Maintenance Cost in Case of S/Ps Closure

| Transier |Selection Pianll Final Disposal Total
VWaste amount {(ton/year) 3,123,000 0O 3,933,000 -
*Q &M cost (pesos) 411,690,240 0 110,910,600 522,600,840

*O8M cost: Cost of Urban Services, 1297 DGSY

The problem of the very low material recovery rate of the 5/Ps is due to the excessive
feeding of mixed municipal wastes. Hence, if wasles are previously sorted and
input amount o the sclection plants is decreased, working condition on sorling lines
will be improved and material recovery efficiency will be raised.

Therefore, wasle separation at source is proposed in the M/P through which
recyclable waste is separately collected and fed to the S/Ps. The feeding level can be
adiusted to its optimum as the rest of wastes is not fed to the plants,  As a result, the
material recovery ratio will be improved to such an extent that final disposal waste
amount is much rcduced in spite of the lowered feeding tevel. However, in order to
keep the material recovery ratio constantly high, in addition to the physical
improvement of input composition and feeding level of the §/Ps, it is necessary to
establish the mechanism of controlling the flow of recovered materials to the markel
and maintaining the stable selling prices of recyclable materials. Obviousty, collection
system should be instrumented to guarantee that separatc materials are delivered to
S/Ps,

Therefore, it is necessary (i.) to build recovered materials storage facilities so that the
materials can be stored and sold in view of the market trends, (ii.) to establish a
management system to determine appropriate timing of selling the recyclable
malerials, (iii.) to foster industeies that re-use the recovered materials and/or process
them into cerlain new products, and (iv.) to promote usage/consumption of recycled
products.

The proposal of waste separation at source is also justified by the large amount of
organic wasle gencrated at the Central de Abasto (about 231,000 ton in 1997), which
is to be collecied in the sub-system. Composting treatment is strongly recommended
for such homogencous organic wastes because of Iwo main benefits.  First,
composiing treaiment can confribule to the waste volume reduction, and second, it
converls waste to usable resources, if the compost product aflains such quatity that
can be used as the soil conditioncr.

Until 1993 a composting facility was operated by a delegation.  Since the facility
was receiving the mixed wastes for composting, however, compost product delivered
had an inferior guality to be used as soil conditioner, its demand was limited and the
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facility was {inally shut down.

Separate collection should be able to avoid this

former faiture and make the compost production viable.

As can be seen from the above, in planning the future municipal SWM by the GDF, it
is judged that the source separation and the separated collection are indispensable.
The M/P raiscs the larget of separate collection: for the sub-system to be achieved
100% in the year 2004; and for the other pard to be 50% in the year 2010.

‘The number of separation items for the sub-system and the other parl, as presented in
Table G- 14, should be reasonably acceptable, in view of the considerations expressed
above. Table G-15 defines item categorics to be separated in both systems.

Table G-14: Source

Separation ltem

System Separation type Waste category
Sub-system 3 categories separalion | organic, recyclable, and others
Delegation 2 categories separalion | recyclable, and others

Table G-15: Definition of ltem Categories to be Separated

For Sub-sysiem

For Delegation Category | Composition

Organic

Others Organic

Vegetable fiber
Bone

Food wasle
Garden waste

Recyciable

Recyciable Recyclable

Cardboard
Synthelic fiber
Vinyl

Cans

Metal

Nonferrous metal
Paper

News paper
Plastic fiim

Hard plastic
Color glass
Transparent glass

{Others

Others Others

Spalula

Cotton

Leather

|Paper containes
[Gauze

|Disposable syringe
|Ceramics

IWood

[Construciion waste
|[Toitet paper
IDisposable diaper
X-ray him
Polyurethane
Foamed polyurethane
Sanitary napkin

Rags
|Bandage
Fine fraction
Others

In view of the above examination, the optimum waste stream estimated for the GDF,
on the bases of the waste amount in 1997, is illustrated in Figure G-3.

G-14
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By converting the present waste stream into this optimum waste stream, the matcrial
recovery ratio at S/Ps will be improved from 10% (present) to 70% (optimum
sircam), and about 653,000 tonfyear of final disposal amount will be reduced.

unit: tonfyear
Optimum Waste Stream I
Generation (DF)
4,169,000 tonfyear
infections Waste
Medical Institulons Intermeadiale Treatmen! tandtil
e o fluion el »! 29,000 tonfyear
57,000 ton/year 26,000torvyear *' Y
. L andfill
P{Domestic Waste | 3"0:)0 lontyear
N Delegation Collection 31,000tonfyear
3,264,000 lon/year
|, |Recycling
418,000 ton/year
N Mixed Waste - , |Landfill
1,423,000 ton/year i - "1,423,000 tonfyear
-1
N Separated Wasle §
1,423,000 ton/year &
-
Others , @ 4 |Landfil
870,000 ton/year %_ "|870.000 tonfyear |
Recyclable - = S I5¢election Plant o Landghili
553,000 ton/year i 7| 553,000 tonfyear 71166,000 tonfyear
¥ 387,000
o |Sub System Recycie 555,000 tonfyear
848,000 ton/year * 165,000
N Recyclable al = _, [Selection Plant ] Landiili
240000 tonjyear | | 8 | 240,000 tonyear | |7 |72.000 tonfyear
(%4
[y {0rganic o € [ [composting Plant Landfilf
416,000 ton/year T ow P 416,000 ton‘year # T131,000 tonfyear
£
{Others - 5 | L andfiil
192,000 ton/year 3 + 192,000 tonfycar
Compost
: 56,000 ton/year
Eslado de Mexico ' Landfili
284,000 tonfyear 284,000 ton/yeas
Total Landfill
Note: 3,098,000 ton/year

*1. increase of 3,000 tonfyear due to lrealment agenis
12: reduction of 329,000 lonfyear due lo the evaporalion and gas generation through decomposition

Figure G-3: Optimum Waste Stream
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