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C.3.5 Final Disposal System

C.35.1 General Site Condition

The existing [inal disposal sites for the DF are Santa Catarina (SC) and Bordo
Ponicnte Etapa 1V (BP 1V).  SC is located at aboul 16 km from the DGSU office on
the Mexico-Puebla highway. BP 1V is located about 4 km north-cast of Mexico city
intcraational airport.

§ C.3.5.2 Geological Condition

BP 1V is located on the Texcoco ex-lake area, where an underground aquifer is highly
saline and not-suited for drinking purposes. Which has a comparative advantage than
any other locations that stands on a potable aquifcr.

Meanwhile BP 1V stands on very soft, highly compressible, clayey layers of about 60
meters thickness. It implies that if landfill is embanked in a thick layer in one
operation in a short period, landslide and/or slope failure will casily take place.
Therefore, the following are principally required in order to maintain safe operation of
solid waste landfill on such a soft and compressible ground:

* thinner landfilling operation.
* fime passage for stable ground subsidence and consolidation.

SC is located on the outer slopc of an ex-volcano caldera. Although major
groundwater exploitation is not exercised ncar the SC site today, it is a disadvantage

%‘ of SC site that it stands near on a water aquifer from which potable water is currently
taken.

C.3.5.3 Landfill Structure
a. Borde Poniente Etapa 1V (BP IV) Site

BP 1V employs the boltom impermeabilization with single high-density-polyethylene
(HDPE) membrane (1.0 mm thick) sheet. The membrane is spread in a cell on the
original ground level and on the slopes of 1.5 m in Etapa LI and 0.8 m in Etapa IV
high surrounding cmbankment road. The membrane is anchored in the edge of the
susrounding road (see Figure C-8).

o
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Figure C-8: Landfill Structure of Bordo Poniente Etapa iV
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The soil called “tepetate”, which is basically clayey sills matertals, is spread and
compacted over the membrane for preventing a damage on the membrane by
landfilling opcration.

Once SW are disposcd up to the same level of surrounding embankment road, the cell
receives materials suited for large trailers’ traflic (c.g., construction debris).  From
that level, waste are disposed of, compacted and shaped to the design level (G.e. 8
meter high) al once and receive the final soil (tepetate) cover of 30 cm thickness.

Although BP 1V employs the bottomn impermecable liner, it does not yect employ
leachate collection piping systen. At present, leachale is secping out at celis’ slope
bottom on to the surrounding road. It creates a problem of operation foday and the
near future that the road condition is being deteriorated especially when it rains.

The BP IV fandfill structure will start to install biogas removal facilities (e.g.
chimneys) in 1998.

b. Santa Catarina (8C) Site

SC inilially did not employ the bottom impermeable liner. In the beginning of ycar
1997, when the landfill level was raised to reach to the road under which water main
pipe is located, SC landfill cimploycd the following for impermcabilization:

* morlar spray on the hill slopes and synthctic impermeable layer on the roads.
+ single HDPE membrane (1.0 mm thick) sheet on the mortar-lined slope.

The waste is carefully dozed toward the slope liner when the landf(ill face is vertically
raiscd. =

SC employs leachate collection piping system for the upper part where the
impermeable liner is installed. The leachate collecled through the piping is
impounded at the 2 Nos. of leachate storage lagoons. Leachate in the lagoons are
transported to the evaporation lagoon in BP by cistern trucks.

SC employs biogas removal facilities (i.e. chimneys) which are 104 in total today
(1997) the internal is about 50 meter to cach other in the area of about 15 ha (i.e,,
about 7 chimneys per hectare). The depth of biogas removal chimneys varies from 25
melers to 33 meter.

Figure C-9 below (not to the scale) shows a general view of SC landfitl steucture.
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Figure C-9: Landfill Structure of Santa Catarina Site

Table C-25 below summarized the tandfill structure of BP 1V and SC.
Table C-25: Landfill Structure of 8P 1V and SC.

ltem _EP v 5C

Bottor impermeable liner HOPE tiner (1.0 mm thick) | Moatar lining and HOPE liner

mm thick) for upper slope only

1.0

Leachale collection system No yet Yes (parliy)

Leachale trealment system lagoon by cistern trucks lagoon by cistern rucks

Transport to BP evaporation | Transport  to  BP  evaporation

Biogas removal facility No yet Yes

Top liner Not planned cm tepelate layer

20 cm vegelation soil layer on 30

C.3.5.4 Landfilling Operation
Both BP 1V and SC are currently applying bulldozers for waste accumulation

and

compaction. BP 1V operatcs 24 hours continuous operation. Meanwhile SC operates
from 6:30 a.m. to 6:30 p.m. from Monday to Friday and 6:30 am. to 2:00 p.m. on
Saturdays (6 days a week). [t is estimated that BP 1V and SC daily receives about

9,000 tons and 2,000 tons respectively.

Table C-26: Landfilling Operation of BP IV and SC

ltem | BP IV | sC ]
Working hours 24 hours 12 hours
Working days 7 days a week 6 days a week
Woiking equipment Bulldozer 12 Nos. Bulldozer 3 Nos. (D8N}
Vibro-Compactor 3 Nos. | Motorgrader 1 No. (12-Q)
Backhoe 1 No. Vibro-compactor 1 No. (CA-23)
Pay Loader 3 Nos. Durnp truck 3 Nos. {12m®)
Dump Truck 12 Nos.
Weighbridge control Yes No
Daily disposal volume | about 9,000 ton/day about 2,000 ton/day
Working cell size » Rainy season Basically whole area of about 5 ha
“80m x 750m” to
“100m x 500"m
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ltlem ) BP IV ~_SC o

* Dry season
"230m x 400m” to
“250m x 800"m

Daily soil coverage about 1,200 m°/day about 340 m%/day
Basic practices Not sufficient
| Items of Contract-out all iterns all items

One of the most important praclices of landfilling operation is the daily soil coverage.
Both BP IV and SC employs tepetate, but the two sites are different in the inlensity of
the soil coverage practices.

a. Bordo Ponicate Etapa 1V (BP 1Y) Site

In theory, landfill aperation should employ “daily soil coverage”, which nieans waste
disposed should be covered with soil daily either it is on a working face or on a final
shaping of a cell.

* It must be a matter of course that final shaping of a cell receives the soil
coverage. However,

* Although daily cover must be performed theoretically over the domping areas
after every journcy in order to reduce the adverse effects caused by uncovered
solid waste until final disposal activities re-start, in the BP IV case, it is
convenicnt to analyze and determine the real need for such practice on dumping
areas of cclls which operate continuously 24 hours a day.

In view of the above discussion, il can be evaluated that BP 1V in geaeral achieves
appropriate operation praciices of soil cover on waste.

b. Santa Catarina (8C) Site

Meanwhile, SC disposal sile still today admits material recovery by wasle pickers
group on its landfil] area, which impinges on practices of daily soi coverage on
disposed wastc. Conscquently, disease vectors such as flies and mosquitoes are
observed and furious odors are ¢vident on the working cells in SC.

Since SC sile has slope impermeabilization, the waste is carefully dozed toward the
slope liner when the landfill face is vertically raised.

C.3.5.5 Landfill Management

Landfill management can normally be referred to the management for mitigating
negalive environmental impacts of landfill (e.g., hygicne and safety control for people
related to the landfill sitc, or such as leachate/biogas/odor management -etc.).
However, in addition to the mitigation management, there are precautious ways of
the landfill management, for example environmental monitoring (of air, pround and
surface waler, landfill subsidence), and there arc also active ways of landfill
management in view of: long term cffect of disposced waste; and fulure reuse of the
sites.

Therclore, the current landfill management of BP IV and SC will be diagnosed
herewith by categorizing into the following 3 calegories.
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a. Mitigation Managenent
b. Precaution Management
c. Active Management
a. Mitigation Managenmcent

Mitigation management of the final disposal system ¢an be referred to:

Hygicne control and Safety control (incl. Waste-pickers control).
Lcachate management (incl. Surface water control).

* Biogas managemenl.

Odor management.

Table C-27: Landfill Mitigation Management of BP IV and SC

Item 8P IV SC
Hygiene conlrol OK Need lo be improved
Safety control OK Hooms for imptovement
teachate management Need to be improved anly partial

Surface waler management | Rooms for improvement appropriate
(e.g., roagd condition)

Biogas management No yet Yes

Qdor management appropriate (with soil Need to be improved
coverage and buller zone)

a.l Bordo Poniente Etapa 1V (BP 1V) Site

BP 1V disposal site employs appropriatc hygicne and safely control. Its odor
management can also be evalualed appropriate in view of daily soil coverage and
cnough buffer zone distance.

Bottom impermeable lines are mitigating the soil and groundwater pollution by
leachate, however, leachate is trickling out at the cells’ slope bottom and deteriorating
the road conditions. Mecanwhile, it does not yet employ biogas remaoval/collection
systems.

a.2 Santa Catarina (8C) Site

The biogas of SC disposal site is collected and burned at the end of the ventilation
pipes in the closed zones of the said landill.

The leachate generated in SC is mainly due to the percolation of rain. (Therefore,
surface water management plays an important role in leachate management.)
Collection of this leachate is partial and is donc by nicans of open channels that form
part of pluvial sewerage of the site; this leachate is carricd by gravity, and they are
carricd by cistern trucks and taken to the evaporation lagoon in the Bordo Poniente
Etapa III

It is werth meationing that there is a plan to construct a chemical-physical-biological
teeatment plant for this leachate, with a design capacity of 4.0 lilers/second.
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b. Precautious Management

As for precaution mieasures of final disposal system, BP IV cmploys groundwater
monitoring {piezo-meters, periodical samipling and laboratory analysis of leachate),
and ground movement monitoring.

SC has 27 pits to monitor the zavel of biogas to the surrounding areas.

Table C-28: Landlill Precautious Management of B8P IV and SC

ltem BP IV SC -
Groundwater monitoring OK No* .
Ground movement monitoring OK No*
Leachale analysis CK QK
Biogas travel moniloring No Yes
*  The monitoring is not done by the DGSU but dene by Comisidn Estatal de Aguas y Saneamlento de Estado de

México (CEAS).

c. Active Managcement

When viewing an objective of stabilizing the disposed wasle, “active management”
can be referred lo several measures of facilitating the decomposition of the waste
disposed.

.t Lcachate Recirculation

An casy, not-costly and effective method for tecatment of leachate is to collect and
recircuiate the leachate through the landfill. During the early stages of landfill
operation the teachate will contain sigaificant amounts of TDS, BOD;, COD,
nulrients, and heavy metals, When the leachate is recirculated, the constiluents are
attenuated by the biological activily and by olher chemical and physical reactions
occurring within the landfill. For example, the simple organic acids present in the
leachale will be converted to CHy and CO, because of the rise in pH within the
landlill. An additional bencfit of leachate recycling is the recovery of landfill gas
containing CHj.

Therefore, teachate recirculation is reccommended for BP 1V. Mcanwhile, since most
part of SC does not have bottom impermeadle liner, applicability of leachate
recirculation for SC site should carefully be examined in tenins of whether the SC
landfill siruclure permits leachate to be pumped-up from the interior of landfilf and to
be poured on the surface parl of SC.

Table C-29; Landfill Active Management of BP {V and SC

ltem BP IV s5C

Not yet practiced, but Not yet practiced. ls
recomimended, applicability to be investigated.

l.eachale re-circuiation
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C.3.6 Hospilat Waste Management

a. General Aspects

Solid wastes, generated in hospitals and health centers, bring risks and difficultics,
gspecially in relation to their right management; this is due mainly to the infectious
characteristics of some of their fractionat components.  Other factors conlribute to
increase these risks and difficullies are, for instance, the helerogeneily of their
composition, the presence of sharpened objects, and the eventual presence of minor
guanlitics  of  toxic-inflammable-and-low-intensive-radioactive  subslances.
Nolwithstanding the last part, most of the wastes geacrated by hospitals are much less
dangerous than commion municipal wastes.

The risks, above mentioned, invelve on the first hand all the staff that must manage
the solid wasles, inside and outside of the health centers. I these staff members are
not sufficiently trained and equipped with tools and prolective gears, they will be
exposed to pathogen germs. Additionatly, they will be exposed to sharpened objects,
such as; syringe’s needles, surgical knives, and pieces of glass,

Another important issue is a risk these wastes pose on other persons in the hospitals.
Especially to the group of patients with an especial risk of getting infections as a
consequence of the exposilion to pathological agents, whenever wastes are not
managed appropriately.

The implementation of the management norms for solid wastes which arc generated
within the medical units stresses oul the necessity to evaluate, to quantify, and to
forecast the amount of solid wastes that musi be constdered as part of an intcgral
management of health centers.

An adequate classification of the wastes that are gencrated in a health center allows
them to be efficiently, economically, and safely managed. This classification
facilitates appropriate segregation of wastes, and reduction of sanitary risks and waste
management cosls. This is because the safest and most expensive systems will be
assigned just not to all bul to the fraction of wastes that require these systems.

The diverse components can be classified by considering the location of their sovrce,
combustibility, organic characteristics, dangerousness, and decomposition, These
can also be classified by considering the chemical clements and components that form
the wastes.

Wastes are classified using as a criteria the risks they represent to public health,
generalion source, and treatment and final disposal given to them.  The classificalion
is as follows:

i.  Municipal Wastcs (Non-hazardous). These are generated in areas where there
is no contact with patients. Within this group, the following type of wasles
can be obtained:

* Recyclable Wastes which are the ones thal can be transformed into new
raw matesials. They can be incorporated to the same produclive processes
which created them originally or to alternative processes which create
other consumption goods.
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Rejected Wastes which are all the ones which can not scrve any purpose,
bencfit or recovery. These must be sent to the final disposal site.

Infectious - Biological Wastes (Hazardous). These are defined as all the
wastes in any physical state which are generated in any medical unit and, duc
lo their biological-infectious characteristics represent a danger to the
ecological equilibrium and environmental health. These can be put together
in four categories, which require different type of management.

LJ

Healing and Misccllancous Materials. These include all the materials that
have bcen in contact with the patients, such as; bandages, apposilives
(cxternal medical application), gauvze, cotlon, compresses, hyssops
{(aspergilles), equipment for venoclysis {except for needles), catheters or
boungies, bags and recipicnts of fluid collections, gloves, masks, caps,
deschargeable surgtcal clothes, etc.

Biological wastes. This category includes microbiological wastes, body
fluids and feces from the sampling of paticnts. The matesial gencrated by
experiment with animals of laboratorics (blood samples, feces and other
fluids), as well as disposable Petri dishes enter this category too.

Sharpened Objects. These include hypodermic needies, syringes, Pasteur
pipettes, scissors, shaving blades, surgical knives (bistouries), crystals, ctc.
‘They must have been in contact with huinan paticats and/or animals during
a diagnostic freatmen! or investigation. Additionally, all sharpened objects
that have not been used, but which have been rendered uscless or
contaminated should be included.

Pathological Wastes, which are the ones that include parts of the human or
animal body, orpans, tissues, biopsies, etc.

Special Wastes, which are those that, due to their characteristics of their
composition and nature, require a special study and management. Among
them the following are included:

Radioaclive Wastcs. these are classtfied according to their type or
radioactivity. It should include any type of material used and disposed in
processes where radioactivity is utilized.

Pharmaccutical Wastes. It should include the expired pharmacies andfor
decomposed or contaminated medicines. They musi be climinated as soon
as possible. These could be pills, suspensions, injectable solutions, etc.

Chemical Wastes. Include analytical reactives and substances utilized in
the processes of diagnostic, and the treatment (o patients {chimiotheraphy).

It is very important to know the type of wastes generated in health centers in order to
provide an appropriale management for them.  Addilionally, it is very important (o
know the diverse arcas that geacrate this type of wasles; this data will help to design
the routes of internal coltection and to quantify the amount of containers and bags
necessary for the internaf management.
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b. Regulatory Framework

Infectious-Biological Wastes (IBR), which are generated in health centers (hospital
wastes) are considered by the Mexican Official Norms as hazardous.  In view of this,
all the regulating laws within the juridical framework for the management of
hazardous wastes are applicable to them. Likewise, these cxists a sct of laws
specifically applicable to them.

Table C-30 describes the hierarchical structure of the regulatory framework that is
applicd in Mexico to the management of the biological-infeclious wastes, as well as
the federal offices responsible to enforce them.

Table C-30; Juridical Hierarchy of the Environmental Regutatory Framework
for Hazardous Wasles

. . , Responsible Entity within the Federal
Legat or Normative Official Ordinance Execulive Office

Pelitical Coenstitution of the Mexican United Secretary of the Government (Governor)
Staies
Feological Equilibrium and Environmental Secretary of Environment, Natural Resources, and
Protection Law (LGEEPA) Fisheries (SEMARNAP)
Repulations of the “LGEEPA”, for Conltrolling | SEMARNAP
Hazardous Wastes
Regulations for the Tesrestrial Transport of Sccretary of Transport and Communications
Hazardous Wastes (SCI1)
Mexican Official Norms for Hazardous Wastes | SEMARNAP
Mexican Official Notms for the Hazardous- SEMARNAP, SCT, Secectary of Health (8S),
Infectious-Biological Wastes Secrelary of Work and Social Prevision (STPS).
COMMENTS:

1. 1In gencral, the Mexican Official Norms are derived and must be stroctured according with the General Law
of Meteorelogy and Normalization. The Secretary of Commerce and Industrial Foment (SECOF1) is the
{ederal office in charge of their application.

2. The formulalion, publication, and enforcemcatl of the Mexican Official Norms depend on the Federal
Exccutive Offices responsible of the tssue being study; whenever the Regutatory Impact Assessment-RIA
had already been approved by the SECOFL

3. Other complementary Icgal ordinances are the General Law of Meleorology and Normalization, as well as
the General Law of Health and its regulations related to the Sanitary Control for the disposal of osgans,
fissues, and corpscs

In addition, there are resolutions and judicial decices or decisions which include
ordinances, and/ or abligations applied 1o hazardous wasles.

c. Generation
ol Backgiround

The qualilative and guantitative characterization of the problem is very important to
approach any program lo coantrol risk situations desived of inappropriate hospital
wasle managemenl.

This characterization will lead to measure the physical spaces necessary 1o manage
the different types of wastes. It will also help to define the technical alternatives that
can be utilized for the treatment of cach of the fractional components and to select the
cquipment and measures for that purpose,
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Unforlunately, the information available on this maltter is not yet enough in most
cases. Furthermore, the little information available is sometimes unreliable or limited
in its application to parlicular situalions. This has led to the adoption of solutions that
experience has demonstrated subscquently that they were inadequate. As a
consequence, the risks, as they were mentioned previously, increase.

This is why it is very important to develop a methodology that allows adequate
management of the solid wastes (for both the infectious-biological wasles and the
municipal wastes) which are generated in medical unils, since they account for most £
of the waste generated in those unils.

Up to dale, a serics of studics about the genecation of wastes have been conducted in
several hospitals at each one of the different levels of service. these studies have
prescnted some of the basic indicators of the wastes penerated in this type of
establishments. The wastes which were studicd showed sharp differences in their
composition and quantity in dependence of the number of patiences served and type
of service provided to them.

c2 Solid Wastes Generation

The quantity of solid wastes gencrated in a hospital unit is in function (o the diverse
activilies that are developed within it. Consequently, it will depend on various factors;
for instance, the quantily of medical scrvices offered in the cstablishment of health,
the degree of complexity of the medical scrvices, the size of the medical unit, the
proportion of the external patients attended, and the quantity of peisonnel that work in
the hospital. It is not casy to establish an estimation of the quantity of wasles
produced by a hospilal by accounting such a big diversity of [actors.

The DGSU has done some research about the gencration of hospital wastes. Table C-
31 shows some of the results obtained in those investigations, regatding the
generation rate of these wastes. On the other hand, Table C-32 summarizes the
number of medical institutions, beds, and employees in the DIF which are factors that
define the forecast of hospital waste generation. Table C-33 shows fhe estimates of
the generation of these wastes (in 1997).

Table C-31: Hospital Waste Generation Ratio at ithe Medical Instifutions in the

GDF
Type of institution unit Generation Remarks
| ) rale |
_ Level 1 kg/consultation 1.279 External consultation clinics.
Medical room/day
institution | Level 2 | ka/bed/day 4,730 Hospital with less than 50 beds.
) Level 3 | kabed/day 5.390 _Hospital with more than 50 beds.
Laboratory kg/laboratory/day 6.343 |
Veterinary kg/employee/day 1.700
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Table C-32: Number of Factors Affecling Total Waste Generation

institutionf Medical inslitution | taboralory | Velerinary ‘
Delegation Corﬁz:;ilsz:ion level2 Leveld Numbet of Number of
room Bed Bed taboralory employee
Alvarg Obregon 526 256 2,413 28 63
Azcapolzalco 249 274 1,304 9 35
Benito Juatez 237 1,365 2,297 75 150
Coyoacan 321 210 403 39 R
Cuajimalpa 362 21 0 7 14
Cuauhlemoc 849 2,144 2,817 223 71
Gustavo A Madeto 620 1,991 2,381 64 116
iztacalco 145 1,004 85 7| a4
lzlapatapa 399 1,549 314 28 124
M.Conlreras 199 77 200 4 i5
Miguel Hidalgo 972 745 1,781 81 56
Mitpa Alia il il 74 0 3
Tlahuac 285 308 228 0 15
Tlalpan 588 181 2,350 24 84
V.Carranza 487 304 499 28 42
Xochimilco 429 129 o 5 23
Tolal 6,779 10,595 17,206 626 240
Table C-33: Daily Waste Generation Amount
Unit : ka/day
institution Medical inslitulions QOther instilutions
Delegation Leveli | level2 | Level3 | Totat | Laboralory [Ve!e:inary Total Total
Alaro Obregon 673 1,353] 13,006] 15,032 178 107| 285] 15317
Azcapoizalco 318 1,296 7,029 8,643 57 60 117 8,759
Benito duzrez 303{ 6,456] 12,381 19,140 501 256 756 19,856
Coyoacan 411 993 2,172 3,576 247 f45| 392 3968
Cuajimalpa 463 99 ] 562 44 24 68 631
Cuauhlemoc 1,086] 10,141] 15507 26,734 1,414 121] 1,535 28,269
Gustavo A Madero 793 9,417] 12,8341 23,044 406 1971 603| 23,647
lziacalco 185 4,749 458 5,392 44 75 115 5,511
jzlapalapa 510 7,327 1,692 9,529 178 211 388 9,018
M.Contreras 255 364 1,078 1,697 25 26 51 1,748
Miguel Hidalgo 1,243] 3,524 9,600| 14,366 514 95¢ 609 14,975
Milpa Alta 142 52 399 533 1) 5 5 598
Tlahuac 365 1,457 1,229 3,051 0 26 26 3,076
Fralpan 752 856] 12,667[ 14,275 152 143] 295 14,570
V.Carranza 623 1,438] 2,6980] 4,75% 178 71 249 5,000
Xochimilco 549 59t 0 1,140 a3z 39 71 1,211
Tetal | 8,671' 50,114] 92,740] 151,526 3,971 1,598 5,569] 157,094

The Institute of Health Services al the DF, together with the GDF, started the
claboration of a systemalical program to manage adequately and appropriately the

wasies.

Consequently, the collection and disposal of infectious-biotogical and

pathological wastes were given in concession to the private sector. The infectious-
biological wastes undergo chemical treatment or sterilization in special places as

C-43



The Siudy on Solid Waste Mavagement JICA
of Mexico City in the United Mexican Staies KOKUSAI KOGYD CO., LTD.

C.4

C.4.1

autoclave and they arc sent subsequently to the municipal final disposal sites. The
original quantity of wastes from hospitals will increase by 10% when they are finatly
disposcd; this is due to the chemicals that are added to the processes and trealments.
On the other hand, the pathological wastes are incineraled and the remnants are
hauled to the municipal final disposal sites. The costs of incineration are
approximately 4 Pesosfkg (excluding colleclion services).

The treatment and disposal of the wastes from the hospital are done curcently
according to the existing norms.  On the other hand, it is known that this norm could
be modified in 1999. Therefore, a generator of hospital wastes which produces 1
kg/day will be able to perform an adequate treatment, such as the incineration in situ.

Social Aspects

Storage and Discharge System
a. Management of Solid Wastes at the Generalion Sovrce

In general terms, in the Federal District (and in all the country), a culture for the
management of solid wastes at the generation source has not developed yet.

Solid wastes are pul together in containers of various types and capacity and dumped.

Domestic storage is carricd out mainly and frequently in conlainers (botes) and
polyethylenc bags. The containers - of different sizes and materials - are used
commonly without their covers. When they carry organic wasles, they become
malodor spots and if collection delays, they foster the proliferation of harmful fauna.

Plaslic bags, which arc widely uscd by the population, are provided by merchants for
the packing and carriage of the merchandise acquired.

Among the containers used, cardboard boxes, melallic and plastic containess, paper
bags and wooden boxes are frequently found.  Obviously, these items have been
designed for olher purposes and they are sometimes inappropriate.

Regarding the storage of bigger gencrators, such as businesses and other services,
wastes arc accumulaled in 200-liter tambos (drums). In big businesses, some
malerials such as cardboard boxes, packages, melal and paper among others are
recovered for commceicial purposes.  Segregation of materials is also carried out in
some offices with papers, while some hotels do so with botiles and food wastes,
which are delivered to waste-pickers with no charge or part of the payment or tip for
the collection service.

In middic-income houses, the increase in generation of packages and containers has
caused an excessive wasles, whase volumec surpasses by fac the people’s capacity to
re-use them. On the other hand, in ltow-income scctors, people separate some
matcrials when they represent a certain value in order to sell them. Because they
usually have to sell them in bulk, separated materials are stored for a long time and
occupy a considesable volume of space particularly in small houses.

Regarding industrial, construction, biologically infectious and hazardous industrial
wastes, their storage method is determined by the corresponding Mexican Official
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Norm (NOM), issued by the Environmental Seceetarial (SEMARNAP).  The
compliance with this norm is, however, limited.

Besides, due to the fact that there is no scparation of wasles at the houses, scveral
commercial businesses and cestain health centers, the mixed wastes are dangerously
managed by the collection stafl and by waste-pickers at the “pre-scavenging” and
sepregation slages at the recovery plants.

Hlousc cleaning and inter-domestic management of solid wastes have always been
socially and traditionally left in the hands of the female.

b. Emptying and Handing of the Generated Solid Wastes

Once the wastes are stored, a role of generators is limited to bringing it to a sweeper
or a colleciing truck; in the worst case, wastes are dumped on public road, on
abandoncd land, to ravines or watcer streams, if the collection service is not available.

In the first case, wastes arc handed to a sweeper, who works for the GDF and daily
sweeps the streets.  The relation between the communily and the sweeper is close
and they trust each other, because it can have lasted for many years, and somctimes
the neighbors identify him/her and allow to enter in their houses.  The neighbors tip
the sweeper per day or weekly, The weekly amount goes from 2 pesos to 15 pesos
pet house.

In the second case, neighbors bring the wastes when a collecting truck passes by two
or three times a week. The relation of the neighbors with the colleclion team is not
as close as that with the sweepers, but they still pay “tips” or “voluntary contribution”.
In the case of single familics, the tip goes from 2 pesos to 5 pesos. When the
containers are bigger, more than one or very bulky, the lips go from 6 pesos to 20
pesos.

The commercial stores bring their wastes in drums to the collecting trucks, which
makes the service slow and inefficient.  The trucks receive a fixed payment monthly
or cvery 15 days, that goes from 20 pesos to 400 pesos per 15 days, and is known as
“finca”. lts amount can be greater when there exist customary institutionalized
fincas or establishments with grealer waste production.

c, Solid Wastes Segregation Program

This pilot program that was launched in 1996 by the DGSU aims at the separation of
solid wastes gencrated al the source info three calegorics: organic matier, sanitary
wastes and solid recyclable clemnents {glass, cardboard, iron, aluminum, construction
debris and others).

The progeam currently operated in 13 sites, among which, a DF’s government
building, Virreinal building and housing unit in the Cuajimalpa delegation were the
first ones to have this program implemented in 1996 whereas the DGSU’s
headquarters, the main building of the Depariment of Public Safety and the Mectro’s
{subway} Childhood Development Center were included in 1997,

Likewise, it should be mentioned that seven Childhood Development Centers were
also implemented as of August 1998, which arc located in the delegation Cuauhtemoc
and attached to the following public bodies: the Supreme Court of Justice, the
Presidency of the Rcepublic, the Ministry of Internal Affairs (Sccretaria de
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Gobernacion), the Naticnal Lottery, GDF, Department of Labor and Social Prevention
and the National Autonomous University of Mexico (UNAM).

The population that took part directly in these 13 sites adds up to 8,500 people,
distsibuted in 110 office areas, 34 houses and 50 preschool groups.

The development of this program has included the following activitics:

Diffusion of the program through instructive lalks.
Supplying of informative matcrial (brochurcs and postess).
Verification of the appropriate scparation of wastes.
Scparated wastes collection service.

Quaatification of the amouat of wastes generated per sitc.

It is worth mentioning that the program diffusion and propagation was slow but
imporlant for its success.

The scparatc coltcction service, the quantification of wastes and sometimes the
verification of the proper separation have required to hire persons from the private
sector, with an exception of the program diffusion and the preparation of reporis,
which are done by DGSU’s personnel.

Table C-34: Solid Waste Separation Program: Amount Generated During

1
1998
SITE
Wasles Unt | Housing [ GOF Bidg. | Viceroyal | ooy Public CoC 7 TOTAL®
unit No. i Bidg. Safely Bldg. | Metro | coc®

Orgarnic ka | 26,862 21,109 10657 | 32,234 59,407 | 10168 | 16,431 177,068
Recyclable ka| 22200 59,307 35427 | 62320 51600 | 6779 | 10083 271,815
Sanitary kg 8,001 20,105 10856 | 12,894 45006 | 13865 | 10,830 § 121,557

Total ka| 57,153 100,521 57,140 | 107.448 180,022 | 30812 |  27.344 570,440
Averags kafinhab . .
generation Jday 0.333 0.359 0.256 0.282 0.191 | 0.387 0.255
Separation , -
efficiency 88% 92% 93% 9% 86% | 100% 78%

(1) Dala projected as of the second half of September/98, based on the tendencies observed in
pericd {January 1sl - September 151h}
(2} Sites incorporated as of August 17, 1998
{3) In the period of January 1st - Sepiember 15th, a tolal of 384,371 kg in wasles were generaled at
the 13 siles.
CDC: Childhood Development Cenler
Source: *Programa de Separacion de Residuos Solidos, Informe de Actividades Septiembre 1998°,
Secrelasia de Obras y Sewvicios GDF.

The program uses recipients, plastic bags or slick-on logos with different colors,
according o the type of waste that will be stored: green for organic wastes, orange-
colored for sanifary products, gray in the case of containers or logos, and transparent
for recyclable products. The bags, containers or cylinders, are supplied by the
administration of the participating site.

Table C-34 shows that generated organic material accounts for approximately 47% in
housing complexes and almost 26% at instilutional buildings. On the contrary,
recyclable matesials represent 55% of institutional buildings” wastes and only 39% of
housing complexes.  Finally, sanitary waste accounts for 14% of housing unils and
an average of 19% of institutional wastes.

C-46

{7

s



The Sindy on Sotid Waste Management JICA
of Mexice City in the United Mexican Stales KOKUSAt KOGYO CO,, LTD.

A
¥

il

s

The program has also proved that the per capita production of solid wastes of the sites
is 0.833 kg/inhabit/day in average.

The separation efficiency at the souvrce is high: 89% al the housing and from 86% to
93% at institulional buildings. The program has demonstrated the possibilities to
diffuse the separation practices, 10 raise people’s consciousness and to promate public
participation. '

The following objectives of this program are being achicved:

* Increase in the recycling fevels.

* Sanitary collection of the wastes.

* Aclive participation of the community.

* Development of an ecological consciousness in the population.

* Limited decrease in the remained life span of the sanitary landfitl,

It is worth mentioning that the incorporation o this program is voluntary, and the site
interested in joining it should do so within the following framework:

* DGSU: It coordinates actions, informs the population, monitors, assesses and
disposes of the collected waste,

* Participating site: It parlicipales in the process, provides the materials, and
prepare the central deposit.

The aforcmentioned hinders a better performance of the program and has an impact
on current costs.

d. Other Projects to Minimize the Wastes

Only a slight part of citizens joins the ecological organizations which make cfforts to
promotc solid wastes scgregatlion programs.  These efforts have been carried out
independently and in housing vnits and condominiums,

2l

In the delegation Tlahuac, specially in Villa Centroamericana and INFONAVI
Tiaxcancs housing units, garbage was separated according to the organic and
inorganic paramelers, so as to minimize the volume of wastes in the final disposal.
With organic wasles, therc was an intention to elaborate compost to be used as the
soil conditioner of green arcas and of the delegation.  Inorganic wasles were seat to
small gathering cenlers (centros de acopio) in order o commercialize the recovered
clements.

Another effort in which private sectors has helped is the installation of gathering
centers {centros de acopio) at the supermarket parking lots of Aurrera company. In
this program, people bring separated wasles without receiving payment at atl, but the
fact of having collaborated in the environmental protection. The recovered wastes
are mainly lires, glass bottles, paper and cardboard.  This is one of the most enduring
programs, as operated for three years. Due to the lack of diffusion, however, it has
not had the expecled impact.  In sumimary, the communily efforts to implement solid
wasltes segregalion programs have not been as successful as desired due to several
[casons.

Besides, the DGMA, DGSU and INARE carry out actions jointly or independently in
scarch of the minimization and recycling of solid wastes as follows:

C-47



The Study on Soltd Waste Management JICA
of Mexico City tn the United Mexicon States KOKUSAI KOGYO CO,, LTD.

* ‘The use of containcrs financed by France faited due to the opposition of
collectors, as they could not receive tips nor separate recyclable material.

* Another effort to place containers at markets was not successful either due to a
lack of participation from the public.

* The University of Mexico (UNAM) was not successful in installing containess
to scparate combustible and non-combustible wastes. The people did not
participale.

* The INARE had a relative success in some isolated campaigns.

* A campaign o rc-use glass bottles by the soft drinks manufacturers was
successful at the beginning, but later it failed due to imposed prablews.
However, a program of returnable beer bollles was successful.

C.4.2 Collection and Haulage System
a. Sweepers

The sweeper’s initial function was sweeping streets and sidewalks of secondary
streets assigned by the corresponding delegation, but duc to the increase in wastes to
be collected and the possibility to increase their revenues, now hefshe picks solid
wastes of the houses door to door.

There exist sweepets on the payroll (slably hired) and temporary sweepeis (hired by
periods) in this activily, who are paid by the GDF and adding up 1o almost 8,500
workers.

Besides, it is estimated that 3,000 or more voluntary sweepers carry oul this activily;
they rent the garbage carts and drums in order to work. The daily average cost of
this reat is approximately 20 pesos.

The sweepers on the payroll earn 2,200 pesos per month, and temporary ones 950
pesos bul the volunteers have no salary.

The cleaning area struclure in the delegations varies according to the number of staif,
but in general lerms it consists of the following: onc unit department head, onc office
boss and the people zesponsible of the sectors, who arc known as “cabos” (chiefs or
supervisors). The number of sectors per delegation varies; e.g. Alvaro Obregon has
5 sectors, whereas Gustavo A. Madcro has 30, Each sector has at least one cabo.

Sweepers are grouped by sectors, and they are assigned the work routcs of average
one kilometer a day per worker.  They classily the work routes into two, “good” and
“bad” stretches, in accordance with the economic income they can carn by means of
the tips. They work for several years in the same stretches, except when his/her
behavior deserves a punishment (absence and drunkenness, among others) and they
are shifted to “bad” stretches.  The duration of the punishinent may be variable.

Swecpcers begin their working day at 5 a.m., yet their official schedule is from 7 a.m.
to 3 pm. They sweep the strects from 5 a.m. to 7 a.m., and from that hour they pick
the garbage of houses, scgregate the most worthy wastes in the market and then sell
them. '

Duc to the limited capacity of their containers, sweepers only collect wastes from
houses and small businesscs, and at the same time, they separate the materials.  Once
the cart is full, they bring it to a spot agreed on by the team of the corresponding zone
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to discharge wastes in their drums to a collection truck. At this place, they pay from
5 pesos to 20 pesos per discharge to the truck driver.  On average, cach sweeper
makes two discharges in his/her working day.

The income obtaincd by cach sweeper per month depends on the socie-cconomic
level of the population attended to and is ¢stimated as follows:

Table C-35: The Income of Sweepers per Monlin

___Income per month (Pesos}
Concept Formal sweeper T;l;gg::v \;ﬂzgfg
1. Salary 2,200 950 -
2. Tip or fee 1,000 1,000 1,000
3. Trading of recovered materials 600 600 600
Total 3,800] 2,550 1,600

The products recovered arc mainly paper, cardboard, aluminum and all types of
bollles; yet chacharas (home ulensils and appliances) represent the higher income.
The segregated materials are traded al gathering centers (centros de acopio) of the
calonias where they work.

There are other types of sweepers that work for the DGSU, through contracted
enterprises, and they sweep the primary roads of the city. This personnel is not
syndicated and does not belong to the formal cconomic structure ef the workers.

b. Collectors

In order 1o carry out waste collection, the GDF by means of the delegations employs
almost 2,500 formal truck drivers and 3,400 assistants, who belong to Section 1 of the
Cleaning Union, which is affiliated to the Only one Workess’ Union of the Federal
District.

Apart from this formally paid stafl, there are “volunicers”, who do not carn a formal
salary but join the collection teams; they are estimated to be about 4,000 people.
These volunteers may not be included in the payroll until they work for as long period
as 15 years.  They arc linked with the formal structure through truck drivers.

The union controls the infrastructure, human resources, organization and operation of
the collection and transporl system.

The collection process has the following features: the scctor which will be rendered
the service (in general terms, the distribution of coltection trucks is based on
colonias) is determined by the cleaning unit chief, and the collection frequency is
conlrolled by the truck driver.  Although it has been tried to improve the design of
the collection routes by specifying such components as stop points and schedules, the
cleaning staff comes back to the original method of ringing bells at the previous
points where they have been fathering wastes since a long tisae, at least 15 years ago.

The truck goes over its route and the bell is rung to call the attention of neighborhood,
including houses and offices. The assistant receives the wastes and takes care of the
tips left by the users.  When the garbage is in a container, it is discharged to the
truck, and when it is delivered in bags, he tears them off to spread the wastes on the
back of the truck. Within the vehicle, the assistant sorts and scparales the wastes.
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The segregated materials are packed in sacks and bales and placed on the sides and
awning of the truck.  Acsthetically speaking, the vehicle with these features docs not
have a good appearance.

At the end of the tour, prior lo the discharge al the transfer stations, the by-products
are commercialized in onc of the 370 gathering centers (centros de acopio) that exist
in the DF. Most of these informal places do not pay taxes and buy all types of
wastes.  Besides, they also commercialize the scgregated materials outside the
transfer stations by selling them o middlemen, the leader of pepenadores (waste-
pickers).

This material recovery process in the collection trucks is known as prepepena (pre-
scavenging). At this stage, the wastes arc not highly polluted like those picked at the
recovery plants.  The most common tccovered materials are cardboard, aluminum,
paper, mattress, furniture, bottles and chacharas.

Each vehicle has a driver (as the key person, therefore he considers the truck belongs
to him), one or two assistants paid by the GDF and two or three “volunteers”.

The driver distributes the revenue obtained during the tour (tips or fincas) and by
selling recovered materials: 50% is divided into equal shares among the assistants and
volunteers, while the remaining 50% is for the driver.

The following table shows an estimated breakdown of the monthly revenues of the
collection team members by their positions. Obviously, if the team has more
assistanis or volunteers, their revenues will be less.

Table C-36: Revenues of Driver, Assistant and Volunteer

Income per month {Pesos)
Position e Sales of recyclable Payment by

_ Salary Fincaltip products SWeepers Total
1. Oriver

(on the payroll) 2,500 3,500 3,000 750 9,750
2. Assistant

(on the payrol) 2,200 1,750 1,600 375 5,82i
8. Volunteer - 1,750 1,500 375 3625

| Total| 19,200
Source: JICA sludy team

From this total, they pay for additional fuel to that provided by the GD¥F and minor
repairs of the vehicle.
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C.4.3 S/P Management System

a. Separation of By-Products

Since 1930 in Mexico Cily, recyclable by-products have been recovered from the
garbage due to cconomnic, instead of ccological, rcasons. For a long time, the
segregation of by-products was carricd out at open dumping sites in unhealthy
conditions for the selecting personnel.  To cope with this situation, selection plants
{§/Ps) were established and have offered beiter working coaditions, since they arc
roofed facitities with infrastructure required for the sclection activity, and they are
also furnished with the basic sanilary facilitics for workers.

Currently, the DI has three S/Ps with a total installed capacity of 5,500 ton/day.

The organization and eperation of the §/Ps is carried out coordinately by the DGSU
and the waste-pickers groups. Mainterance of the equipmient and facilities,
reception of wastes and general coordination of plants are carried out by the PGSU,
whereas the selection, conditioning and trading of by-products are carried out by each
selecting group (formerly known as pepenadores).

Both the operative and maintenance activities of the plants under the responsibility of
the DGSU have been contracted with ealities of the sector, which include the control
of harmful fauna, maintenance of weighbridges, transporlation of the wasle-pickers
groups’ stalf from the S/P to the housing units and vice versa, and the verification of
vigitance services to the facilities.

There are pine small and middic private enterprises contracted for the three plants,
which are in charge of the operative activities previously mentioned and employ 415
workess.

Besides, in order 1o give maintenance 1o the three S/Ps, there exisis a contract with
other three private companies, which employ 100 workers.

On the other hand, the DGSU has ils own professional, administrative and support
staff, which is in charge of the supervision the contractors’ job. The control of
operative activities is done by 30 people for the three planis; the supervision of
maintenance activilies is conducted by other 30 people and the technical,
administrative and general maintenance staff is formed of 45 persons,

b, Waste-Pickers’ Social Development

‘The first open dumping sites appeared in the castern and weslern zones of the cily.
The open dumping sites became job sources for hundreds of familics that lived on and
with the garbage. In order to facilitate their daily work, the waste-pickers placed
themselves next o or even inside the dumping siles, forming squatter setttcments
with no drinking waler, sewerage or cleciric power services. As a consequence,
severe health, family and communal problems arose, such as promiscuity, alcoholism,
prostitution and drug addictions.

Due to the magnitude of the social problems poscd by open dumping sites, the
authorities outlined some actions (o solve them. These included the closure and
sanilation of these sites, and in 1985 they started to operate the Bordo Ponientc
sanitary landfill.
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Through the implementation of the sanitary tandfill technique and the arrangement
with the waste-pickers groups, it was possible 1o close the Milpa Alla, Bordo
Xochiaca, Tlalpan, Tiahvac, San Lorenzo and Santa Fe dumping sites.

C. Wastes Selection Planis

The sanitary operation of the landfills would implicate the absence of waste-pickers at
working faces of landfills. Therefore, the cily authorities proposed the installation of
the S/Ps with appropriate working conditions for the waste-pickers,

The negotiations and agreements with the waste-pickers groups were reached with
difficulty, and the installation of the three S/Ps (at San Juan de¢ Aragon, Bordo
Ponicote and Santa Catarina) took almost ten years.

cd San Juan de Aragon

It has an installed capacity of 2,600 ton/day, with four sorling conveyers in two
modules. In 1997, from a total of 706,000 tons of wasies that entered the plant,
660,000 tons were processed. 30,700 tons of by-products were separated, which
counted for only 4.7% of the processed garbage, Among the wasles that were
received, 40,000 tons corresponded to bulky wastes that were not processed.

The greater amounts of recovered by-products include plastics, glass, cardboard,
paper and ferrous cans (in that order), representing 86% of the total amount
recovered.

The selecting staff of this plant is approximately 500 workers, but the average number
or sclectors that worked per day was 458 in 1997, This personnel was distributed to
theee shifts (morning, evening and night shifts).

c.2 Bordo Poniente

it has an installed capacity of 2,000 ton/day, with four sorting conveyers in two
modules.  In 1997, from a tolal of 610,000 tons of wastes that were received at the
plant, 598,000 tons were processed and 30,000 tons of by-products were separated,
which counted for only 5% of the processcd garbage.  Among the wastes thal were
received, 12,004} tons corresponded to bulky wastes.

The grealer amounts of recovered by-products include plastics, glass, metal plate and
paper (in that order), representing 89% of the total amount recovered.

The sclecting staff of this plant is approximately 400 workers, but the average number
of selectors that worked per day was 358 in 1997, This personnel was distributed to
three cight-hour shifts (morning, evening and night shifls).

It is also reported that in seven months of 1997, 950 tons of special wastes - including
hazardous wastes - were received in this plant.

c.3 Santa Catarina

It has an installed capacily of 1,500 ton/day, with three sorting conveycrs and is under
a process o increase its capacity by 1000 ton/day.

In 1997, from a total of 455,000 tons of wastes that were received at the plant,
412,000 tons were processed and 32,000 tons of by-producis were recovered, which
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counted for 7.6% of the processed garbage. Among the wastes that were received,
43,000 tons corresponded to bulky wastes.

The greater amounts of recovered by-products include glass, PET, cardboard, mctal
plate and paper (in that order), representing 86% of the total amount recovered.

The selecling staff of this plant is approximately 400 workers, but the average number
or selectors that worked per day was 353 in 1997, This personnel was distributed to
two eight-hour shifts, yet in certain periods there was a single shilt,

This plaot started working in February 1996, onc year and cight montbs atter the other
two slarted to work.

Apait from the group of sclectors in the plant, there exists a group constituted by
almosl 300 waste-pickers, who separate the products at the working faces of Santa
Catarina’s controlled landfill. More information on by-producis and on pessonnel
altendance could nol be obtained, as the leader of the waste-pickers group docs not
disclose it.

d. Waste-Pickers’ Health Conditions

The information of the Secretarial of Health and the DGSU which was included in the
1996 document “Relevance of Municipal Solid Wastes on Pubtic Health” records
private medical consultation dala, according to the reasons for consultation among the
samples of solid wastes pickers in the DF.

Table C-37 shows that respiratory infections (36.1%) and discases derived from
diarrhea (12.4%) constitute the main causes in external consulltation.

Table C-37: Private Medical Consultations for Waste-Pickers,
According to the Reasons for Consultation (%) - DF 1995

Reasaons for Consultation %

| Respiratory infections (*} ) 36.1
Diarrhea related diseases ('} 12.4

Accidents and Violence 9.3

Mycosis 3.1

Urinary tract infeclions 1.5

genital-urinal disorders 99
Parasiles 109

Tubeiculosis 2.1
QOther causes o 14.7
Tolal 100.0

Sourtce: SSA and DGSU
{*) Selected Reasons

Regarding cholera, a report by the DGSU informs thal duc to the outbreak of this
diseasc in the separators’ poputation (waste-pickers), a sludy on the transmission link
was carricd oul, which in turn showed that a cockroach (periplaneta americana) was
the carrier of “vibrio cholera”.  This fact remarked the importance of controlling the
harmiu! fauna that proliferates at the solid wastes accumulations.
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The most frequent accidents are the following: wounds by sharp objects on hands,
fingers and arms; and contusions and bruises both in the limbs and the head.
Besides, burns and dislocations also occur.

All the plants present high concentration of suspended particles or dust.  In spite of
having been provided with the nccessary cquipment, the selectors (waste-pickers) do
not want to us¢ it.

The scarce data obtained on severe accidents al the three recovery plants show that six
accidents took place in the last five ycars within the electromechanical maintenance
personngl.  No data on accidents of waste-pickers exist.

&

e Selectors (Waste-Pickeis) Groups

In Mexico, the hierarchical organization of the waste-pickers group dates from a long
time ago, and the head of this organizations is the “leader”, historically represented by
deceased Rafacl Guticrrez Moreno.  The currenl waste-pickers  groups or
associations have followed this vertical organization scheme to diffcrent deprees.

The leader controls the trading process and also determines the distribution of the
benefits derived from the functions of the S/Ps.  In this distribution, the leader and
the cabos (supervisors) take a substantial amount of the benefits.

These organizations, whose legal recognilion as business associations is not defined
yet, ate the following:

* San Juan de Aiagon: “Asociacion de Selectores de Descchos Solidos de la
Metropoli, A.C.

* Bordo Poniente: “Frente Unico de Pepenadores A.C.”

* Santa Catarina: “Union dc Pepenadores del DF Rafael Gutierrez Moreno, A.C.”

These organizations, which pretend 1o be associations, are not such in fact, as the
segregators (waste-pickers) are not partners and the benefits arc not distribuled as in
an normal association. It must be stressed that they are private informal enterprises,
which are literally owned by the leaders and pay no taxes, nor do they pay for welfare
to the personnel. Informally, however, the leaders employ medical insurance in
cases of illncss and accidents, for which the waste-pickers must pay 60 pesos each
every six months.

The customers of the plants - middlemen between the S/Ps and the by-products’®
processing industeies - have commercial links with the leaders. This relation goes
back as far as when there existed open dumping sites.  In some occasions, these links
are not based on an economic theory of benefit maximization.

In San Juan de Aragon, there is only one purchaser that directly transformns the
malerial purchased and is known as RIMEX (Reciclados Industriales de Mexico),
which buys the plastics cecovered at the plant. '

The industrics to which the by-products finally reach are both domestic and
international oncs. An approximate income estimaled from the annual sale of by-
products during 1996 is the fotlowing:
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San Juan de Aragon $11.7 million
Bordo Poniente $25.2 million
Santa Catarina $28.7 million
f. Benefits for Waste-Pickers

As a result of the staggering process of long negotiation with waste-pickers, the
benefits and subsidies granted to the waste-pickers by the GDF have been diverse and
CXPECRSive:

Investinent for the construction and installation of the three S/Ps.
Operational expenses of the S/Ps.
Maintenance expenses of the S/Ps.

The GDF fostercd coordination between FIVIDESU and SERVIMET (housing
credit institutions) to facililate waste-pickers the acquisition of houscs.
Through the FIVIDESU, two housing complexes were constructed: one in
Iztapalapa (Avenida 11) and 170 houses out of 550 were endowed; the other
one was built in Tlahuac (Manue! H. Lopecz Housing Complex), where 131
houses out of 204 were also endowed.

With the assistance of the Sccretariat of Public Education, 1,200 children and
youngsters were registered in the surrounding educational centers of the new
complexes.

The necessary assistanice was provided for those waste-pickers that chose an
“indemmity”, as well as the transfer to the appropriate place for the 127 familics
that requested so.

Once the new familics moved to the housing complexes, they received further
assisiance 10 be incorporated (o the sociely with the help of a social worker per
cvery ten families,

They are assisted with transportation from their houses to the plant and vice
versa.

The DGSU helped with the loading of recovered by-products to the purchaser’s
vehicle.

C.5 Institutional, Organizational and Financial System

C.5.1 Institutional System for Solid Waste Management

C.5.1.1 Legislation and Regulation

In Mexico, any issue, like the one referring to cnvironmental aspects, has the legal
support given by the Political Constitution of the Mexican Unifed States which
establishes, in several articles, concepts related to the environment, natural resources
and public health. They are listed as follows:
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Axticle 4 establishes the right for every person to protect his/her health; it also points
out that imbalance on the ccosystem should not affect the populalion nor individuals.

Axticle 24 defines (hat the use and exploitation of productive resources should be
done by paying altention to the conservation of them and also of the environment.

Atxticle 27 establishes the need to conserve natural resources and to pay attention to
populated arcas with the purpose of preserving and restoring environmental balance.

Avticle 7} refers 1o the claboration of laws regarding the protection of the
environment and the restoration of ecological balance.

Within the framework of environmental regutation in Mexico, there are instruments
which allow to define criteria to differentiate hazardous waste from non-hazardous
ones; as well as powers for Federal, State and Municipal goveraments to deal with
themy; and also obligations and specific precepts that are applied to hazardous wastes.

The legal hicrarchy of the environmental regulatory framework regarding
hazardous waste is shown in the {ollowing table:

Table C-38: Environmental Regulatory Framework

Legal Instrumenl Responsible Entity
Polilical Constitution of the United Mexican | Secretariat of Governance
Stales.
Ecological Balance and Environmental Secretariat of Envirenment, Natural
Protection Law (LGEEPA) Resources and Fishing (SEMARNAP)
LGEEPA Regulation on hazardous waste. | SEMARNAP
Qther instruments Other entilies of the Public Sector

Within the scgulatory framework for the control of hazardous wastes, they are
described as those wastes, in any physical state, which due to their corrosive, toxic,
poisonous, reactive, explosive, inflammable, or biological infectious characteristics
represent a hazard to ecological balance or the environment.

In addition (o the definition of the Mexican official Norms (NOM), the regulation and
control of activities which ate considered highly hazardous and the gencration,
treatment and linal disposal of hazardous materials and wastes is included in the
Federation powers.  This implics that the centrol of wastes which are not specified
as hazardous is a competency of stute and local governments.

Now, regarding the above, it is worthy to define some considerations which are
contained in the LGEEPA:

Article 7 The States take charge of the following powers, according to what this %
Law and local laws statc regarding this matter:

- Fraction VI The regulation of the collection, haulage, storage, management,
treatment and final disposal systems of solid waste and industrial
waste which are not considered hazardous according to whal
arlicle 137 of LGEEPA states.

Article 8 The Municipalities take charge of the following powers, according to
what this Law and local laws state regarding this matter:
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- Fraction VI The application of legal precepts regarding the prevention and
control of the effects on the environment caused by generation,
haulage, storage, management, treatment and final disposal of
solid waste and indusirial wasle which are not considercd
dangerous according to what arlicle 137 of LGELPA slates.

Avticle 137  The operation of municipal solid wastc collection, haulage, storage,
transfer, reuse, treatment, and final disposal systems are subject to
authorization from municipalitics and the DF, according to their local
taws on the matter and applicable Mexican efficial norms.

The Sceretariat (SEMARNAP) would claborate norms which are referred to in
Article 137 shown above.

Article 138  The Secretariat wonld promote reaching agreements on coordination
and consultation with the state and municipal governnients with the
purpose of:

L. Establishment and improvement of a municipal solid waste
collection, treatment, and final disposal systems; and

1. [Identification of altcrnatives for reuse and final disposal of
municipal solid waste; it will include to elaborale inventory of
those wastes and their sources.

These articles suggest, from the normative perspective, the participation of a series of
organizalions and institutions from both the private and soctal sectors as is shown in
the foliowing figures.
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With regards to the Federal Distriet exclusively (responsibititics related to operative
and regulatory matlers), il is convenient to point out that the obligations and powers
are granted with the different regulatory instruments to the centralized arcas of public
administration of the District which have some function under their responsibility.

The Statute of the Fedeval District Government, published on the 22nd of April
1998 in the CfTicial Gazatte of the Federal District, establishes the following precepts:

Article 115

Article 116

Article 117

The cenfral organs of the Public Administration of the Federal
District, in accordance with what the law defines, take charge of the
attributions for planning, organization, establisiment of norms,
control, assessnient and operalion related to:

Provision or concession of public services of general coverage in
the city, as well as those which have the characteristics referted in
the following fraction;

Provision of public services and planning and exceution of works
which bhave impacts on meore than one delegations and require
high technical specialty in accordance with the classifications
made in applicable precepis.

Definition_of participation systems for Delegations regarding the
provision of public services of general characteristics, such as
water supply, drainage, waste water trealment, wasfe collection in
primary roads, public transportation, and public sccurity,

In general, administration functions, planning and cxccution of
works, provision of public scrvices, with allenlion to the public in
general, government actions which are reatized or are related to
the whole city or which might have impact on more than one
delegation.

The attributions referred to in the previous arlicle, as well as those with
technical-operative characteristics could be assigned to decentralized
organs other than Delegations, with the purpose of achicving an
efficient, prompt and timely administration which should be based on
principles of simplicity, transparency and ratiopality; in accordance
with internal regulations referred to in Article 88 of this Statute.

The Delegations of the Federal District will have powers within their
respective jurisdictions, on matlers such as governance, administration,
legal affairs, works, services, social, economic, sports activitics and
others indicated in the OQrganic Law for Public Administration of
the Federal District; as well as those which are assigned to them to
fulfill their functions through an agreement with the head of the
government. The altecibutions will have to mect the following basis:

Provision of public services and execution of works, taking inlo
account the particularity of cach Delegation and paying attention
to guidelines on the integration of the city;
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- Partticipation with_other delegations in coordination systems for
the provision of services and excculion of works whenever they
excced the corresponding jurisdiction, in accordance with norms
¢stablished by the head of the Federal District Government for
those purposcs,

- Expression_of opinions in terms of what the laws determine
regarding concession of public services which might have some
effect on the Delegation;

- Issuc and revocation of ficenses, permits and authorizations in
accordance with what is established by laws and regulations;

- Undertaking, in gcaeral terms, of administiative functions,
provision of public scrvices and works which can be executed or
have an effect on more than one delegation;

-- Presecvation of eavironment and ecological balance.

Furthermore, it should also be pointed out that Article 113 cstablishes that it is
responsibility of Delegates to periodically sec around within their jurisdiciion with
the purpose of verilying the manner and conditions under which the services are being
provided. Simitarly, Article 118 points out that the development and welfare of the
Federal District should be able to preserve the environment and ecological balance.

However, the Organic Law of Public Administration from the Federal District
eslablishes the following:

Avticle 32 The Delegations of the Federal District are commilted to the following.

XXIL  To render the Cleansing Service in the form of Sweeping of
common areas, secondary roads and other public roads, as well as
the collection of solid wasles.

The Environmental Law of the Federal District which was approved by the
Legislative Assembly of the DF and pubtished on the official paper (Diario Oficial) of
the Federation on the 9th of July 1996, regarding the control of municipal solid waste
and the provision of services for that lype of waste, establishes the following:

Article 15 It is a competency of the Secretarial (of Environment of the DF) to:

XIV. Prevent and control soil pollution, as well as that derived from the
generation and management of waste which is not reserved to the
FFederation in coordination with the General Divection for Hrban
Services (DGSU); p

XV. Iistablish or authorize the instatlation of sites which are destined
to wasfe management which is not reserved 1o the Federation; as
well as to proposc the elaboration of precepts which regulate its
management by paying duc altention to official norms in
coordination with the DGSU,

XVL Evalvale environmental jmpacts and risk and, according lo
circumstances, issuc an authorization for works or aclivilies
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(public or private) which might affect the environment.  Also to
supervise to ensure that related directives are satisfied (for the
cases that are not assigned to the Federation for example, the case
of non-hazardous waste disposal);

XXII, Prevent_and control pollution originated by noise, vibrations,

thermal cnergy, light, and odors al the source within the
competency of the Federal District;

XXII.  Obscive and enforce official norms during the provision of public

services which include those related to water supply, drainage and
sewage, wastewater treatment and reuse, rainwater conscivation,
cleansing, markets and the Central Markets, cemeteries,
staughterhouses, local traffic and transportalion in coordination
with other concerned authoritics;

XXVIIL Regulate, prevent and conteol the environmentally risky activities

which are not reserved to the Federation;

XXX. Padicipate with the Federation in the analysis, approval and

application of prevention and control programs for accidenls
which are derived [rom the execution of high risk activities to the
environment in the Federal District.

XXXL  Padicipate, within its jurisdiction, in the regolation and application

Article 16

Article 18

Article 93

of urgent measures which are required to protect the environment
integrity whenever accidents, feaks or spilfs of materials or waste
take place.

The Federal District witl participate along the lines stated in the
Polilical Constitution of United Mexican States and Statotc of Federal
actions with the Federation, States and Municipalities in the bordering
co-urbanized zones of Mexico City, regarding the protection of
environment, preservation and restoration of the ccological balance.
For this purpose, agrcements can be subscribed to create a
corresponding  Commiission which can serve for meetings and
participation from all sides, paying atlention to the governing laws.

Through the Commission, the following will be cstablished:

I Basis 1o sign agreements within the Commission which would
define the fterritorial and operational scopes 1egarding ihe
execution and operation of works, provision of services or
exccution of aclivilies stated in Asticle 16.

Regarding waste and official norms, the persons are compelled (o2
I Prevent its generalion;
II.  Minimize generation of waste which can not be prevented;

11, Recycle or reuse the generated wastc;
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1V. Treat them prior to their finat disposal whenever they can not be
recycled or reused with the objective of reducing their hazardous
level and valume; and

V.  Provide final disposal to ircated waste,

Arlicle 94 {t is assumed, unless proven to be contrary, that those responsible for
any damage or negative effect caused by waste are:

. . 2
* Waste owners who manage wasles, while wastes are under their 2

custody or responsibilily; and

¢ The GDF Public Administration for the non-hazardous waste collected
by the cleansing scrvice.

Article 95 It is prohibited to dump or disposc of waste on public roads; similarly,
it is forbidden to burn them or any other material in the open air.

Avticle 96 [t is prohibited to dispose of in the drainage and sewage networks or
receiving bodies of the Federal District, materials, wastes or sludge
from wastewater (reatment or to discharge wastewalter directly or by
dissolution, dilulion, dragging or filtration that might pollute water.

Article 128  Without spoiling any precept stated in this law regarding risk
researches, the persons who vndertake hazardous activities, which
are not reserved to the Federation, should pay attention to control,
preventive and corrective measures which are established by the -
Official Norms or epacted by the rclevant authority according to the
Civil Protection Law for the Federal District, in addition to other
applicable precepts. This should be done to prevent and ta control
accidents which could affect the integrity of persons or the
cavironment.

i

fi i

A Coordinalion Agreement between the Federal Executive, Mexico State, Depariment
of the Federal District and Semi-governmental Organizations in the energy seclor was
published on the 17th of Scptember of 1996. As a result, a Melropolitan
Environmental Commission (CAM) was created.

This Commission is “a coordinating organ to plan and to execitte activities in the
bordeting co-urbanized area with ihe DF in order to protect the enviromment and
preserve and restore the ecological equilibrium®.

Among their functions, two of them deal directly with wastes:

1X. To agree and lo coordinate the adoption of joint activities which pay %
attention to the problems of co-urbanized arcas such as waste collcetion, :
lreatment and final disposal.

XI. To prepare and to proposc the Metropotitan Environmental Program, as
well as the Metropolitan Program for Wasle,

Finally, the Deeree which reforms the Internal Regulation of the Federal District
Public Administration (published in the Official Paper of the Federation on the 1st of
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December £997) states the following authorily for the DGSU in Article 33, regarding
mrinicipal sofid waste.

- To establish, in coordination with relevant authorilics, criteria and
treatment and final disposal aclivitics; additionally, to restore potluted
siles, as well as to establish solid waste recycling and treatment systems;

- Fo undcrtake studics, projects and the construction, conservation and
maintenance of infrastriuctiure works for SWM, i.c. transfer stations,
selection and re-utilization plants, as wcll as final disposal sites;

- To organize and to undertake solid waste treatment and final disposal, as
well as the operation of transfer stations; and

- To receive new works which require urban services and thal are cxecuted
by other offices, administrative units and decentralized organs of the
Federal District.

C.5.1.2 Involved Entities

Arxticles described above suggest the participation of several Organizations and
Institutions from the Public, Private, Social sectors, from the normative perspective,
as shown in Figure C-10 and Figure C-11.

The Government Statute of the Federal District (approved by the Representatives
Assembly in 1989) stated that such services as below are involved:

1. Public roads street sweeping;
i1 Solid wasle colleclion; and

HI.  The design, instrumentalion and operation of storage, haulage, reuse,
tecatment, and final disposal systems for those wastes.

The operation of transfer, treatment and final disposal systems is DGSU’s
responsibility.  In coordination wilh the political delegations, DGSU is responsible
for the execution of primary road nciwork cleansing and the collection of waste
accumulated in public roads.

Particularly, the Political Delegaiions are responsible for providing houschold waste
coltection service, and sccondary and local roads cleansing.

From the all stated above, - regarding management of municipal solid waste which
docs not have hazardous characteristics as they are established in the Environmental
Regulatory Framework on hazardous solid waste - it is clear that the power to
normalize the final disposal of such waste is exercised by SEMARNAP through the
National Institule of Ecology (INE) which is the organization in charge of definiong
the corresponding Mexican Official Norms (NOM).

Now, the Secretariat of Environment and the DGSU (both of them are within the
GDF), as well as the Federative entitics of the Mexican Republic are responsible for
the nosms related lo the management of those wasles {excluding their final disposal),
within their scope of compelicncy.
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The administrative regulation of municipal SV, including their final disposal, is the
responsibility of the State Governments, and in the case of Federal District the
Sceretariat of Environmental and the DGSU aie responsible for it.

The authorization of all different activitics related to the managentent of those wastes
in the Mexican Republic is the responsibility of the Municipal Governments;
meanwhile, in the Federal District, this responsibility is shared by different entities as

shown below:

i,

95

* Waste collection to the Political Delegations.

+ Wasle transfer and treatment to the BGSU.

* ‘The establishment of final disposal sites to the Secretaviat of Environment in
conjunction with the BGSU.

As the most important member of the Metropolitan Zone of the Mexico Valley, the
DF participates and holds the first presidency of the Metropolitan Enviremmental
Commission {(CAM) which was created in September, 1996.

The permanent members of the Commission are the head of SEMARNAP and the
Governors of the DF and the State of Mexico. ‘The temgporary members are the
heads of the Sccretartats of the Federal Government and the organizations which are
patl of this Commission.

'The Internal Regulation of CAM was pubtished on the 9th of July 1997; it states its
organization and operation.

The supreme organ is the Plenary Session (Pleno) of the Commission which is
formed by permanent members and temporary members (each one within their
competency) which have the right to express their ideas and to vote.

It is within the competency of the President lo appoint the head of the Technical
Secretariat, which is the internal executive organization of the Commission, and
appoints the Coordinators of the Task Groups (I'Gs) (Groupos de Trabajo) which
are the technical organizations in charge of the specific affair of the Commission.
The TGs are formed by the same number of representalives as the permancmt
members; temporary members can parlicipate with a right (o voice their apinions and
to vote whencves the issuc concerns them. One of the permanent TGs is “V. soil
and subsoil quality and waste management”.

The other organization which is part of the Commission is the Advisory Council
(Consejo Consultivo} which can be invited by the head of the Technical Secretariat 1o
participate in the Plenary Session and the Secretarial meeling, and has a right to voice
its opinion but cannot vote. This Couacil is formed by representatives of the
scientific community and of the social, political, public and private sectors. %

Ordinary meetings of the Plenary Session of the Commission should take place, at
least, cvery 4 months; those of the Technical Secretariat, cvery 3 months. It is
assumed that it takes a relatively long time for issucs to proceed to the Commission.
‘Their functions arc mainly to coordinate and to guide the bordering co-uibanized
units with the DF. Functions IX and XI, mentioned previously, cxplicitly refer (0
wasle; these functions have the purpose of undertaking joint activities to pay attention
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to the co-urbanized area regarding waste collection, treatment and final disposal, as
well as the proposal for a Metropolilan Program of Waste.

Apart from the CAM, an agreement was signed in 1998 between the GDF and the
State of Mexico in order to cstablish a commission for the management of solid
wastes in the metropolitan area.

Finally, the competency of the Secretaviat of Works and Services regarding the
control of non-hazardous municipal solid waste is summarized as follows.

The Secretariat of Works and Services is the scction of the DF empowered to plan, lo
organize, 1o normalize and o control the execution of works and the provision or
concession of public services which can have inter-delegation or multi-delegation
impacts, or require high technical specialty that corresponds to urban development
and installation, which should not be within the competency of other Secretariats or
Political Dclegations. It also has the tesponsibility to construct, to maintain and to
opcrate, cither dircctly or through private sector, the public works within their
competency.

Regarding solid waste, it is a responsibility of the Secretariat, through DGSU, to
operate the transfer, treatment, and final disposal systems. It also regulate the
management of these wastes in a joint effort with the Secretarial of Environment,
sharing the responsibility to normalize the management of these wastes (except final
disposal) as well as the authorization for final disposal sites. It is also empowered o
authorize the treatment and transfer services for such wastes.

Concerning the Political Delegations, with respect to municipal SWM, it is their
compelency to provide wasle collection service, local and sccondaty avenues
cleansing, and sweeping of public areas (in accordance with the Cleansing Regulation
- Reglamento de Limpicza - enacted in 1989). Similarly, according to the Fedceral
District Statute, delegations have authority to express opinion on public scrvices
concessions which affect their territory, as well as (o issue and revoke licenses,
permits and authorizations according to what laws and regulations establish,

All the stlated above implies thal the parlicipants’ functions are well defined
concerning hazardous waste management.  Perhaps the only area where
competencies are not very clear is regarding the regulation for municipal waste [inal
disposal, given that there are some scctors of the society which believe thal the
regulation for this aspect applies only lo slate governments. This ambiguily of
competencies does not have basis, because LGEEPA in article 137 establishes clearly
that it is federal competency to define the Mexican official norms on everything
contcerning municipal solid waste final disposal. Furthermore, in cases where final
disposal of these wastes may cause some effect on the environment, as it happens in
almost all final disposal sites, it is responsibility of SEMARNAP through its
empowered organization to take care of the sitvation.

Concerning municipal solid waste in the states, it is very clear that il corresponds to
state governments to normalize and to regulate this aspect, meanwhile it is a
responsibility of the municipalities to issue the corresponding authorization,

In the case of the Federal District, the situation is more complex, taking into account
that several entities within the government pasticipate in the process; these enlitics
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deal with from the establishment of the norms to the operation of the systems, as it is
shown in the following table:

Table C-39: Competencies for Municipal SWM in the DF

COMPETENCIES WHO WHO WHO WHO WHO
ACTIVITIES NORMALIZES | REGULATES | AUTHORIZES | OPERATES SUPEFﬁtSES
SWEEPING AND SMA SMA OELEG. DELEG. SMA
CLEANSING DGSuU DGSU DGSU 0DGSU

SMA SMA DELEG. DELEG.
COLLECTI
OLLECTION _1DGsy OGSU oGSy oGsuU _ SMA
SMA SMA
| TRANSFi__”‘““ DGSU DGSU BGsY DGSU SMA
SMA SMA
TREATMENT DGSU DGSU DGSU DGSU SMA
SMA SMA SMA
FINAL DISPOSAL INE DGSU DGSU DGSU PROEEPA
SMA: Environmental Secrelarniat of the GDF.
DGSU: General Direction for Urban Services of the Works and Services Secretarial of the GOF
INE: National Institute of Ecology, SEMARNAP.
DELEG.: Political Delegations of the DF.

PROFEPA: Office of the Federal Prosecution For the Environment Protection, SEMARNAP.

The management of municipal solid wastes in Mexico city involves, in addition to
traditional sweeping, collection and final disposal stages, (ransfer and treatment
(segregation of recyclable products) of wastes. In almost all maragemen! stages,
apart from the traditional procedures applied to almost the same criteria used in the
world, there exists an informal process that is nol officially recognized by the
responsible authorities, while this system is somehow accepted, although sometimes
its activities are regarded as irregular.

Among the most remarkable informal procedures of this lype, it is worth to mention
the following:

The waste-picking on routes is an informal activity that takes place during the
collection of wastes; this aclivity is not only accepted by the authorities from the
detegations that are responsible for collection service, but in some cases it is
regarded as a labor reward to compensate the salaries of payroll and informal
workers or as an “accepted” gain or benefit.  This activity includes scgregaling
materials on the collection routes, which have a determined price at the market
and can be easily identified, because their separation is not very difficull.
Sanie of the separation items are: glass bottles, aluminum cans, cardboard, PEY
botites.  The revenues from selling of these materials is used to grant a king of
a salary to the volunteers, as well as lo supplement the driver’s and their
assistanls’ salaries, who are registesed on the delegation’s payroll.

On the other hand, there exists an unofficial mechanism by means of which the
usess of the system “pay” for the rendered scrvice to the collection stalt as a
“tip”, which is negotiated between the users and the collection unit drivers per
scrvice.  When a special service is carried out, e.g., gardening material,
construciion debris and old furniture, the tip may be three-fold.
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* The sweeping personncd, specially in zones where are many commercial stores
and service companics, or high-income residential zones, apart from the tasks
they are assigned 1o, also carry out door-to-doar waste collection of their own
accord (this is nol a compulsory order) and they charge for this job, This
aclivity, which is normally carsied out afler they finished their normal tour, is
sonichow additional 1o the normal collection service, because within a certain
point of the collection vehicle route, they bring their load with advance payment
of a predetermined amount.  This situation in thcory makes the service costly,
as the collection cost must now include costs of the work by the sweeper.

The tip that the user gives o the collector is distributed between the sweeper and the
collection vehicle staff.

* On the other hand, the productive activities in the S/Ps arc carried oul by waste-
pickers groups, regardless of the fact that they are not yet legally formalized and
have not yct reached an agreement with the GDF in that sense.  Within these
plants there are people that are not formally employed by anybody, but they are
in turn “informal employees” of the group “leader”, in cach plant.

* The same informal function is also found at the Santa Catarina landfill, where
waste-picking is the privilege of a group that in fact manages the site. This
group has an historical background, through the agreement between the former
DDF (now GDF) and the Santa Fe dumping site waste-pickers, along with other
sites that were closed. In order lo compensate the waste-pickers, the government
construcied the Santa Catarina S/P and cntrusted the exploitation of wastes in
the plant, together with other bencfits.

The informal chain also reaches the recyclable material purchasers, as the following
table shows.
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Table C-40: Informal Relalions
Parliciban!s f Middlemen who T
Those who acquire and sell | Those who separate Cogpc:le:hves wh’o;
Charactoristics separate at Ine recyclable atthe SiPs (3) | acauire he malerials
of tha refations coliection {1} _materials (2) )
Aclivity laiget To increase their To protect intecests | To achieve a maximum | To control prices of

income.

of laige corposalives.

To pay as less as
possible,

amount of material
recovery with the least
¢ost and the minimal
economic burden.

recyclable materials,

Field of aclivity

All nwnicipal waste
genecalors, specially
commerce and
SCTVICES.

Pubtic and private
collection vehicles.

Waste coming frtom the
areas with the highest
percentage of
recyclable malenals,

Waste generated in all
Mexico city.

Relations with other
patlicipants which
they interact

Necessary and in
good terms with (2).

They tolerate (3) in
potential and
permanent conflict.

Scarce and
occasionally of the
commercial type with

(4).

Necessary and in
good terms with (1),

Weakened and in
some campetition
with (3).

Clase and in good
termis with {4).

Some gathering
ceaters (centros de
acopio) have the
support of the
corporative sector.

They tolerate (1) in
potential and
peimanent conflict.

Weakened and in some
compelition with {2).

With an ample
commercial relation
with (4).

Scarce and ogasionall;_

of the commercial Lype
with ().

Close and in good terms
with (2).
Some gathering centers

{centros de acopio) are
backed by theo,

With an ansple
commercial relation with

(3>

Relations with the
responsible
institutions for urban
cleansing services

Their aciivity 1s
tolesated, although
not officially
fecognized by the
GDF.

Not existing.

Theic activity is
supported officially
and economically.

Not existing,

C5.1.3

During the period on which the studies for the Master Plan are being made, the GDF

Recent Facts

is developing activities in two different fields, which witl have an important impact
on the SWM System.

The first aspect is aimed al the creation of a Metropelitan Commission for the
Management of Wastes, which is not related to the CAM.  Final disposal of wastes
from the DF and from other municipalities consisting the ZMVM is onc of the
objectives of this commission.

‘The second aspect is what has now resulted in a recent agreement reached between
the GDF and Section [ of the Unique FLabor Union of the GDF.

C.5.2

SWM Organizational System

This system is shown in the following graphs.
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Works and Services Secretariant

Faricular

Secretary

| Advisarship '-—————~

‘—‘{ General Direction of Urthan SmricesJ

———I Gengral Direction of Public Works ]

-—--"-~——I Generat Direction of Construction and Hydraulic Operationl

—l General Direction of Consiruction Works and Collective Transporiation Syslem ]

———-—'IT'Chn'rcal Coardination I
——{ Secleral Coord. Korms, Specs and Unet Prices |

--——lSedcwal Coord., Budgat and Technical Stud‘wesl

— - e [ Water Commission ol ihe DFI

-

- | Asphall Plant of the OF |

Figure C-13: Organic Structure of Secretariat of Works and Seyvices

DGSU
Sub Direction of Sold Waste Coulrol System ]
Particutar Sacrelany Technicla Directon
of Sofid Vaste
Sub Dirzction of Managemeant and Trealmerd Syslems I
Direction of Glearsing ._I Sub Direclion of Support 10 Collection J
Suppod and Urban |
image

— Sub Direction of Urban Cleansing and Maintenante,
Green Areas

—l Sub Directon of Transfer Operation I
Direx ion of Transfer
and Final Dispasal
——I Sub Directon of Final Disposal Operation ]
__l Seb Direciion of Engineenng and Conslrction |
Direclion of
Corstuction ard { 5ub Direction of Facility and Equipment Maintenance ]
Management H

ﬂweclion of Biddng and Goniracts

Oirection of Urban Imerovemant Program

Direction of Lkban Support Senices

Direction of Pubhc Lighting and Lrban Mainterance

Figure C-14: Organic Siructure of DGSU
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[ Delegate I

Other tasks of l Urban services

the delegation subdelegate

Particular secretary

, |

Subdirecior of Subdirector of utban
urban services improvement
‘“”—"“‘—‘“—‘j Coardinator for
I Cleansing unit * Y ' g Par:s{egarl{}i;:]s and ) urban
cemeiery improvement
* The urban creansing
services are based on
the cleansing unit. P Public lighting unit

Yl Ecological unit

Figure C-15: Delegations Struclure: Example - Benito Juarez Delegation

[ Delegate
Other arease of the v Urban services
delegation subdelegatre
Particular secretary
f
Urban seivices subdirector l
Urbran improvement
subdirector
Parks and gardens
units Ml » Paint and forge unit
Public fighting unit ¢ Tres cultivation unit [« . Fountains unit
] * The urban cleansing services )
Transfervnit M funclions are assigned lo the ! »| Conservation and
transler unit. maintenance unit

Figure C-16: Delegations Struclure: E)&ample - Cuauhtemoc Delegation
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[_oewone |

Other areas of \
the delegation

Urban sewvices
subdelegate

Y

Particular secrelary

'

subdireclor *

Urban improvement
subdirector

[ Cleansing

}

Emergency sernvices
subdirector

Parks and gardens u

nilf—L—®|  Public lighting unit 4‘

* Tha deansing unit is in charge of the
functions corresponding of the urban
services.

Figure C-17: Delegations Structure: Example - Migue! Hidalgo Delegation

areas and
cleansing

Urban services
subdelegation

¢

Urban services
subdireclich

|

Cleansing
J.u.o.

Public lighting
JU.D.

h 4

Urban
improvement
subdirection

]

L Uirban image
J.UD.

JU.D.

Parks and gardens

Note: J.UL.D.: Jefatura Unidad Deparlamental

(Departmental Uni

Figure C-18: Delegalions Structure: Example - Alvaro Obregén Delegation

t Head)
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Supervises :
gnfég: P * DGSU and pofitical | AUIONZE | 04y ione w
AL »  delegation: + Delegalions
Organizations Operative .
applied by the law Inspecls PO oo execulive
organiszalions organizations
A Regutate
Institutional *1 INE, SMA/GDF tnstitutional
i and DGSU
normative
Relations organization Retations

*1 Only in the part of final disposal
*2 Dl final disposal, treatment and transfer

Figure C-19: Functicnal Structure of Municipal SWM in the DF

% . . . Commercial
= Service providers, provide

service and fulfill law "
requirements

Relations

Regulate,
authorize and
supervise

Profepa Supervice
organization
applied by the ‘| waste contro!
law Inspect

Regulale
Hazardous Generalors fulfill
'] law requirements

inspect

Regulale and
authorize

g
g Institutional INE

normative
organization

b

Relations

Figure C-20: Functional Struclure of Hazardous SWM in the DF
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Union of Workers of the
GDF (SUTGDF}

r

Section t
Representative of the Section
i of the SUTGDF

16 union delegates for each one
of the 16 political delegations
with structures formed by several
persons in order to attend all
pertinent mallers

Note:

+ Gther sections
« Aroudn 49 sectios

Where the representatives, generalty, do not
have engugh structure to atiend all pertinent
activities. Regularly, the atlend personally
those issues,

Other sections do not have enoigh union
delegales, in the 16 political delegations, in
fact sections representatives should visit
each work centar 1o solve issues related o
their management.

In the DGSU, thete is no fepresentative union coming from Section 1 of SUTGOF, because for the mos! part, based
petsonnel {which has union supporl} is assigned 1o sections No.S, No. 10 (ECOLOGY), and No. 9 (public works), but mainly

1o No.8 (Pubfic Lighting).

Figure C-21: Summarized Structure of the Unique Labor Union in the DF
Emphasizing on Section No. 1

for service *

Delegalion officer responsible

NOTE:
*i  The officer can ba lhe works
and services subdelegale,

public services subdelegate or
the cleansing head officer.
2 Informal personnel - no official

Operative commands assign
routes and service functions

Typical crew

» 1 driver
« 1 or 2 assislants
* 1 or 2 volunieers

I —p
EE'.J_ijj

HOUSES AND OTHER SOURCES

—

|
|
|
al
1
|

Sweapers
associales *2

1 sweeping
employee

Figure C-22:; Simplified Functional Structure of Solid Waste Collection

Service
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DGSUY

Direction of transfer and final disposal

F
’g Station resident
* with supporl .
Conlracled services of personnet Delegation officer
operation, supervision, | » o operahve_
mainiepance and commands in )
cleansing 1! Delegation chatge of service
reprosentative
] NOTE:
—_ *q in some ransfer stations,
»:.I Ty there is a targer number of
4 driver personnel coming lrom the
e \ delegation. Al the site,
e 2 lechninians . noraally, sale-purchase of
i H recyclable materals
N - LN separated durng senice
e takes place.

Envircnmental monitoring services made by Lthe
solid waste technical direction of the DGSU

Figure C-23: Simplified Functional Structure of a Transfer Stalion

«——- OGSU
Conlracted senvices
for maintenance and ) .
cleansing r Rejected rna!efral
sent to the sanitary
——3} ¢ Matedalrecovery plant andfif
resident for recyclable
materials and suppodd
personnel
Wasle pickers unions: : s Qperation by waste
i — pickers groups
«  Scavengers union “Rafasl
Gutiercez Morales”
*  Scavengers F’ron::j AC.
*  Associalion of sofid waste Employses who Commerciahzation
B pickers of the Melropobs, A.C. suppor separation of sub-products by
:g, contracted by waste the waste pickers
l pickers group teaders
i Sdiver
2 lachriciars Environmental monioding sedvices which are executed by the

i . solid waste lechnical disection of the DGSU

Figure C-24: Simplified Funcliona! Structure of a S/P
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C5.3

C.5.31

DGSU

Transfer and final disncsal direction

Contracted services for Sanitary fandfil
ﬁ’;gﬁ:ﬁ;igi’;‘s"”" resident with histher
cleansing — suppoit equipment
A1 Vder Environmenlal monitoring services executed by
2 [echnician ‘-% the solid wasle technical division of the DGSU
LT ’"***'\i:)’r’)

Figure C-25: Simplified Functiona!l Structure of Bordo Poniente Sanitary
Landfill

Financial System

Financing Scheme

The Secretariat of Finance and Public Credit (SHCP, HACIENDA) is responsible for
developing federal budgel, while ensuring that investmen! priorities are reflected in
the budgets of federal agencics, whereas the National Development Bank for Public
Works and Services (BANOBRAS) functions as the major source of finance for
municipal solid waste investment and technical assistance. Financial resources under
the auspices of international lending agencies, inter alia, the World Bank (WB), the
Inter-American Development Bank {(IDB), and Interrational Fund for Agricultural
Development (IFAD), and bi-lateral aid agencics arc coordinated by SHCP and
distributed, in linc with the National Operative Program {AOP), to each of project
implementing agencics through BANOBRAS, SEDESOL, the Infrastructure Fund
(FINFRA, a trust body incorporated in BANOBRAS), and Nacional Financicra
(NAFIN, government-owned National Development Agency). Fiscal transaclions
take place through the use of fiscal resources directly channeled by SHCP to
SEDESOIL, SEMARNAP, and the states and municipalitics in a bid (o finance the
“Unique Development Agreements” prepared by the State Planning Committees
(COPLADES) and the Municipal Planning Committees (COPLADEMUN).

Besides, BANOBRAS’ own resources are destined to the states and municipalities (o
carry out specific projects in villages with less than 100,000 inhabitants. Likewise,
some resources are channeled to finance private concessionaires of the urban solid
waste services, while the possibility to extend these resources to some waste
generators, such as hospitals, is being studied.
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C.65.3.2

C.5.3.3

Financlal Issues of SWM, and Accounting and Reporting System in
DF

In line with increasing demand by the population and rising financial, and social
costs and management complications associaled with a large corps of field workers,
solid wastc management {SWM), in large cilies like DF in particular, becamc one of
the major and most urgent items on the political agenda of administrations. White the
extent and quality of solid waste services vary by city, most arc affected, by and
large, by common issues that include: (i) weak institutions at the federal, DF, state
and local levels, (ii) limited availability of fiscal rcsources at each of the
administrative levels and professional staff cquipped with adequate technical,
managerial backgrounds and expericnces, (iii) little or no sense of cost recovery for
sustainable operation and reinvestment, and (iv) material recycling by individuals and
families with the inefficicncies caused during the collection and final disposal
processes.

SWM represents a substantial cost component of the finances of tocal governments,
where in DF which consuming around 5 percent of the 1998 budget. Of many reasons
altribuled to this weighty portion in public finance, one would be the large workforce
cmployed in the service, usually two to four times larger than required, as well as the
need to rapidly replace and maintain a big flect of collection vehicles having been
uscd over the long period of time. Provided that the concept of cost accounting is
introduced and the social cosls in the form of “4ips” and “fincas” being accounted for
in a bid to ascertain the indicative cost of SWM currently in place in DF, it would be
much higher than what is assumed in the 1998 analysis of US$ 27 per ton’. This
“high cost” service would further be aggravated by the limited mechanism of cost
tecovery by DF® and deterioration of fair distribution of services among all the levels
of inhabitants in the area. The delailed examination of the cost will be shown in
Section C.6.5.

Financial Reporting System

The public and the government are concerned that the funds raised by taxes, fees and
charges levied by governments have been used efficiently and cffcctively for the
purposes intended. Provided that these revenues have been wsed for capital
investment, public intcrest would be again concerned with the extent of their use and
allocation among prioritics. With this in view, the emphasis on cost concept rather
than revenue of fixed assets would be more appropriate in the public sector, whereas
the thrust of commercial aclivities in the private sector is upon revenuc or
profitabilily and overall sicength of entities.

In Mexico, and many others alike, a paucity of accountability at state and
municipalily government tevels has led to a less-managed public information system
and somewhat critical public and government regarding the level of stewardship and
responsibility alleibuted to DF, state, and municipality governments.

? Source; PAHO, ibid., 1998, chapler 5

? Effective of 1995, DF charges with garbage of more than 200 kg a day received on collection and at
the sites of transfer and final disposal. By PAHO analysis, the revenues received by the Treasury
Office at DF government were around US$ 12,000 and US$ 4,000 in 1996 and 1996, respectively.
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C.5.34

C.5.3.5

Pubdlic Accounting

As the economy is being globalized and a huge amount of goods and monetary
transactions go borderdess, it becomes cvident that the financial information
contained in enterprise financial statements be relevant to decision-making needs of
participants in compelitive markets, and that such documents be comparable and
reliable.  In Mexico where its economy has kept growing substantially, or by and
large, and markets continued to expand domestically and internationally, the
goverament efforts in setting and enforcing consistent accounting standards as well
as in enhancing the quality and reputation of the accounting profession fell, to some
extent, shorl, which could be attributed to the legal framework currently in place.

In gencral, the accounting and repotling system currently used by local governments
and public service undertakings does not permit the most effective monitoring or
petformance because of lack of a management accounting system based on cost
centers and work activitics. It would be rendered as a sirople example that due 1o the
tack of balance sheet and fund-flow slatement in the financial slatements, “personnel
cost” in the profit-loss statement lumps together tcchnical and administrative
personnel, so thal even this gross but important distinction can not easily be made,
Alternatively speaking, accounting and financial reporting for the entily is, in
principle, a cash accounting system. By definition, revenue is recognized only when
cash is received and expenses solely at the time cash is paid in this syslem. Viewed in
this light, (he present accounting and reposriing systcm is quite inadequatc for
management lo financially manipulate the large quantities/value of assets and a
number of money transactions. Furlthermore, the system can nol provide a basis for
cosling and pricing of services particularly when the implication of depreciation of
fixed assets are little considered.

Meanwhile, accounting and financial reporting system currently used by DGSU and
other administrative branches under DF government is, in principle, a cash
accounting system which records income (state government budget) and expenditures
only when cash is received and dispensed from the special account opened at the
Mexican banks. There are four kinds of accounts in place to manage and report the
large quantities/value of assets and a number of money {ransactions of each project
transactions, vis-a-vis, Cash Account {cash transaction), Store Account {guantity
account), Dead Stock Account (inventories and other non-durable current assels), and
Machinery and Equipment Account (fixed assets). The implication of depreciation of
fixed assels is liltle considered.

With the issuance of Letter of Credit (L/C) to Banco de México by Secretary for
Treasury and Controller, annual expendilures are confined to the maximum amount
what Budget Allotment Letter defines. By way of cuttailing annual expenditures of
each scheme/project as the foregoing, there is no budget balances at the end of fiscal
year which are carried fonward as opening balances of the following year.

Comparison with U.S. Accounting Standards

As previously noted, accounting standards in Mexico is somewhat weak as compared
to that in, for instance, the US. While Financial Statements of corporations in Mexico
are prepared under Mexican generally accepted accounting principtes (“Mexican
GAAP”), this differs in some significant respects from United States GAAP. Also,
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accounting guidclines of the Commission of National Banking and Sccuritics
(CNBV) for Mexican financial inslitutions vary from Mexican GAAP for other
corporations. Of this, the salicnt features of difterence between the CNBV guidelines
and US GAAP are in the treatment of (i) loan loss provisions, (i) interest income on
loans and restructured debts, (kit) investment in subsidiaries and affiliates, (iv)
repurchase agreements, (v) revaluation of fixed assets, (vi) goodwill and acquisition,
(vii) pension costs, (viii} extraordinary items, (ix) earning per share, and (x)
disclosure of the arcas {financial statements). Suminarized below are some of the
major issues of the above.!

Loan Loss Provision: In Mexico, gencral loan loss provisiens are required to be
provided, based on a classification of at least 80 percent of the loan portfolio. The
loan portlolio and retated accrued interest is also required to be classified quartesly,
and the provision is adjusted by applying certain provisioning percenlages lo the
various credit risk classification. Under US GAAP, an allowance for possible loan
loss is provided based on management’s ¢stimate of the losses inherent in the loan
portfolio. Specific reserves are provided after considesation of a borrower’s financial
condition and the estimated fair value of the underlying collatcral, General rescrves
are provided in the wake of considering factors, vis-a-vis, the cconomy in lending
areas, delinquency slatistics and trends, past loss cxperience, and estimated future
loss experience.

interest Income on Loan: While both principles altow interest on loans to be accrucd
and credited to income based on the principal amount outstanding, interest conltinues
1o accrue on all performing loans and the unpaid interest is included within the loan
classiflicalion and rating system for determining the amount of loss provisions in
Mexico. Under the US GAAP, the accrual of interest on all loans is discontlinued
when in the opinion of management, there is an indication of insolvency of borrowers
to meet payment as they become due.

Loan Fees: CNBV’s permits the recognition of all loan fees as income when
received, whereas under USGAAP, loan fecs, less the direct cost of originating the
loan, are deferred and amortized to income over the life of the related loan by the
interest method.

Troubled Debt Restructuring: In Mexico, accounting practices don’t address the
accounling treatment for restructured loans, where these loans are not treated
differently from other loans. Under US GAAP, recognition as interest income of
unpaid accrued interest which are due at the time of restructuring may be limited,
while depending on the terms of the restructuring. Recogoilion of cash receipts thal
are received after the restrucluring may also be limited,

Revaluation of Fixed Assets: CNBV’s accounting praclices require that land and
property be revalued and carricd at appraised value annually. Increases in the
valuation amount in association with inflation are recorded as a revalvalion surplus, a
component of owners’ equily. Deprectation is recorded only on the historical cost
amount. Alternatively, Financial Stalements prepared in the US are not adjusted for
inflation. Real estate is stated af cost less accumulated depreciation, US GAAP

* World Bank, Financial Sector Restructuring Program, May 1995

C-19



The Study on Solfid Waste Management JICA
of Mexico City in the tnited Mexican States KOKUSAI KOGYO CO., LID.

prohibits the write-up of fixed assels to market value, except the revaluation of assets
and liabilities of acquired entities under the purchase method of accounting.

Earning per Share: An caming per share (EPS) presentation is not required in
Mexico, while US GAAP requires public cntities to reporl EPS based on the
weighted average number of common shares outstanding during the period and
additional common shares assumed Lo be outstanding to reflect the dilutive cffect of
common stock equivalents and all other potentially ditulive securities.

C.5.3.6 Public Accounling Principles

Accounting is a means by which people interested in this regard can measure,
evaluate and follow up the entity’s financial situation; therefore, s aim is to provide
useful, reliable and clear information for decision-making.  Likewise, this purpose is
divided into three objeclives, according to the Statement of Concepts No. 1 of the
Financial Accounting Standard Board (FASB):

1.  To provide usefu) information to the current and future investors and
creditors and for other vsers that have to make rational investment and
credit decisions,

2. To prepare infonmation that help the users to determine the amouals, the
opportunily and uncertainty of cash inflow projecis related to the
channeling of invesiments within the enterprise, and

3. Toinform on the cconomic resources of an enferprise, the rights on them
and the effect of the fransactions and events that may change the allocation
of said resources and the rights on them.

In order to define accounting, it is necessary to ackuowledge that it is a recording
system for operations; it evolved towards a group of methods, techniques and
principles.  Additionally, it has also been defined as an art, a technique and as a
science.

The Mexican Institute of Public Accountants (Instituto Mexicano de Contadores
Publicos, A.C., IMCP), in its bulletin A-1, “Basic Financial Accounting Theory
Scheme”, defines it as ollows: )

“Financial accounting is a technique used to produce quantitative information in a
systematic and structural manner, which is expressed in monctary units, of the
lransactions of an economic entity and of cerlain identifiable and quantifiable
cconomic events that affect them, in arder to facilitate people to make decisions as
regards 1o said economic entity”.

Accounting Terminology Bulletin of the American Institute of Certified Public
Accountants defines it that “Accounting is the anl of recording, classifying and
summarizing in monctary terms all the financial transactions and events, at least
patiially, and the interpretation of their results™ It is also defined in such way that
“Accounting is the language of the businesses, bul there are several types of
businesses and these accounting systems must be customized to them”. With this in
view, the accounting types for different use would pertain to :

i. Industrial Accounting
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ii. Commercial Accounting
iii.  Services Accounting
iv.  Government Accounting

In order 1o establish the proper conceptualization of the governmental accounting
system, the main elements that are important for Public administration niust be taken
into consideration.

The functions of the Secretariat of Finance and Public Credit (SHPC) are the
regulation of the concepts that integrate budgetary, cconomic, programming and
financial slatements, so as 1o provide a sound basis for accountants and to pcople
interested in it, among others. Said functions are granted to it in article 84 of the
Code on Budget, Accounting and Federal Public Expenditure, which reads:

Art. 84- Recording of transactions and the preparation of financial reports in the
entitics will be conducted according to the povernmental, general and specilic
accounting principles, as well as to the laws and instructions established by the
Secretariat of Finance and Public Credil.
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C.6 Assessment of the Present Condition and Confirmation of
Key Issues

C.6.1 Technical System

C.6.11 Dlscharge5 and Storage System

)

;

Mixed storage and mixed discharge arc the dominant practices in the present
systems.  However, in order to promote “recycling aclivities” and “finat disposal
amount reduction” as key elements for resource conservation, “source separation” of
wastes becomes indispensable.  On the other hand in the present sitvation, there is
no specific regulation nor goideline for this purposc oricnied waste conlainers. Wasle
generators (gencral public and inslitutions) are independently use their recipients
such as dust bin and plastic bag.

“Soutce separation” requires: people’s conscicnce and dedication; strict observance
of discharge manners; changes in discharge/storage containers; and so forth.
Therefore, it takes long lime to popularize the “source separation” practices untif it
becomes as a prevalent custom. The pilot program (Programa de Separacién de
Residous Solidos), that the DGSU implemented in 1996 for some public insiitutions
and public housing units, attained the generators’ cooperation in “source separation”
into three items. It successfully achicved the separation ration of 88% on average.
It might imply a high possibility of disseminating the “source separation” widespread
in those types of institutions and housing units, with success.

Table C-41: Resulls of Separate Collection Experiment

Name of institutions Separation ratio{%) Period

Public apariment houses {UUnidad Habilacional} 88 January-Sepl. 98
Building 1 of GDF 92 January-Sepl. 98
Governor building {Edificio Virreinal) 93 January-Sepl. 98
DGSU office o 91 January-Sept. 98
Public Safety Department ofiice building (Edificio ;
Principal de la Secretaria de Seguridad Publica) : 86 January-Sepl. 98
CODC (Centro de Desarrollo Infantii-Melro) 100 January-Sepl. 98
Average value (6 sites) 92 January-Sepl. 98
7 COCs (average value) 78 August-Sept. 98

Source: DGSU

Demonslration, education and guidance, regarding “source separalion”, to the

genetators in those institutions and housing units should be easier than to the general g
public. Observance of established discharge manners could be more uniform and

stricter by the former than by the latter.  Therefore, when introduction of a “source

separation” program lo the general public is planned:

* Firsl, pilot projecis should be similarly implemented to the general public.

% Discharge is the internal disposal of wastes after the gencration of waste and separation of reeyclable
materials. For the gencrator, dischagges waste is known as rejected wasles.
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s Second, results of the pilot projects should be analyzed to plan the introduction
scheme.

and then

* The introduction scheme should be carefully planned and meticulously
implenented with detailed components.

Collection and Haulage System
a. Collection System

Mixed discharged municipal wastes are collected by the present “mixed collection”
system.  Collection of municipal wastes is the responsibility of respective
delegations. There are many places and occasions in which collection time and
frequency are far from constant.

Total collection vehicles in 16 delegations are 2,011, 1,087 vehicles out of them
have been uvsed for the service more than 15 years after their purchase (The oldest in
the list was purchased in 1965). Thercfore, their breakdown frequency is very high
and the recurrent costs on maintenance and repairs are significant.

Average trips made by the workable collection vehicles (1,434 vehicles) are about
1.7 tripfday. 10 delegations are wilh figures of average trips per day lower than this
figure. {Table C-8)

Such low work efficiency of vehicles will be attributable to the following:

» many vehicles arc ofder and damaged in most parts, therefore the breakdown
frequeacy is high; and

* waste-picking (material recovery) is practiced by vehicle crews on the
collection routes, thercfore, much time are spent on waste-picking than waste
loading or vehicle movement.

For the future case of infroducing “source scparation” and “separate collection”
instead of present “mixed discharge™ and “mixed collection”, it is required to review
such aspects as, collection methods, types of collection vehicles, and so on.

b. Transfer Station

Incoming and ouigoing wastes volumes at transfer stations are not measured but only
estimated from nominal capacities of vehiclesftrailers and their numbers.  Therefore,
the transfer station managemeat in line with those estimated volumes has a serious
sclf-limitation that is only within the reach of eslimation. Fherefore, as soon as
possible, a weighbridge should be installed in cvery transfer station in order to
manage it with realistic figures of volunmes recorded.

Recording of incoming and outgoing wastes volumes, and operation and maintenance
of respeclive teansfer sfations are contracted out to private scctors. Management
reports of respeclive slations, submifted by the private sectors to the DGSU and/or
delegaltions, prescatly do not have a standard report formal. Report formats are
different from each other and therefore, total monitoring and management of transfer
stations are very difficull and require significant amount of kaborious examination.
At least from today, a single common format for dafa compilation (of
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incoming/outgoing amounts, O&M cxpenses, etc.) should be established and wtilized
in order to manage, revicw and improve the transfer slation operations.

' Transpor{ation Systein

Transportation are all conlracied oul to private sector. The contracted service is paid
based on the established rates of load weight and regulated distance {the distance
from a transfer station to an S/P or a final disposal site is fixed, according to which
distance the service is paid, not to the actual dislance transported).

3,
]

2t

Real-time control is cmployed for operation of trailers through the GPS apparatus.
Howcver, since actual load weight is not measured (only estimated), management of
transportation efficiency is only in a range of esiimation.

C.6.1.3 Processing, Treatment and Recycling System

a. Incineration

From 1990 to 1992, a pilot incincration plant for municipal SW was opcraled with
effluent gas treatment facilities. However, required incineration performance was
not obtained from the plant.  The failure was mainly altributable 10 the fact that the
plant was not designed to suit to the waste composition in Mexico, which calorific
value is in a low range of 1,200 kcal/kg.

When in fulure an incincration plant is installed, it is required 1o clear the 1997
established emission norms (NOM-ECOIL/95).  Conscquently, significantly
expensive emission treatment factlitics (such as wet-type absorption and bag-filter o
facilitics) arc nceded to be equipped. A

b. Composting

The failure of the composting facility, which had been operated by the delegation
Gustavo A. Madero since 1974 and was dismantled in 1993, might be attnbulable 1o
management problems that;

* The compost was nol easily commercialized because of impurities (such as
glass and plastics) mixed in them.

* Low production performance of the plant was due to financial shortage of the
delegation for operation and maintenance.

+ Meanwhile, the technical problem of the compost preduct quality should be
mainly because mixed municipal wastes were fed to composting processes.

Therefore, when in future a composting plant is installed, it is required 1o introduce
and praclice “source separation” and “separate eollection” of organic wasles, in
order not to repeat the same mistake.

c. Selection Plant (8/P)

First of all, the problem of the very low material recovery rate of the 5/Ps is due to
feeding mixed municipal wastes. In addition to that, the problem of present
operation praclices is very excessive wasle feeding into the recovery lines:

* Waste layer thickness on sorling lincs, a major determinant of selection
efficicncy, is as thick as 40 cm to 50 cm. ‘Therefore, workers arc unable to
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visually identily materials to be targeted in the initial moment, and have to stir
and open the waste layer by hands. Conscquently they loose more time for
picking materials.

* Velocity of the soriing line conveyors is as fast as about 20 meter/min.
Together with the above effect, the material recovery efliciency is lowered
further.

The original design of S/Ps specificd the optimum operation particulats as: 8 to 14
meter/min. conveyor velocity; 20 cm waste layer thickness; and 0.35 to 0.40 kgfliter
weight volume ratio.  However, compliance with these design particulars did not
cuable to keep promises of wasles inpul amounts {to S/Ps) with the ¢x:scavengers
groups. Consequently conveyors velocity become about 20 meter/min and waste
layer thickness about 50 cin thick respectively.

Hence, if in the future wastes input amount in the S/Ps is decreased, working
condition on sorting lines will be improved and material recovery efficiency will be
raised.

Besides, the Santa Catarina S/P is not equipped with a weighbridge, which is the
problem of not understanding the precise incoming/outgoing wastes flow.

C.6.1.4 Final Disposal System

The Bordo Poniente final disposal sitc employs a bottom impermeable liner {HDPE,
1.0 mm thick) and devises to minimize the landfill working face. It practically
tcalizes a sanilary landfill and therefore, operational problems are very lew.

The Santa Catarina final disposal site, although having a wider tandfill working face,
complies with measures of sanitary landtill such as: biogas removal, final soil cover
wilh vegetation soil layer, and leachate colleciion lines {partial). In praciices,
technical problems are few. On the other hand, present about 5 ha working face
plays a role of material recovery places of waste-pickers, which is an open air,
therefore, it invites vectors of flics and mosquitoes and offensive odors.

a. Service Life of Landfill Site

The municipal SW final disposal sites presently in service in DF are Santa Catarina
and Bordo Poniente “Etapa 1V”. The Santa Catarina site is expecied to be closed
soon due to the very limited renmaining capacity.  The Bordo Poniente “Etapa IV” is
estimated to serve until January or February 2001, Thercfore, siles for new final
disposal need to be assured soon.

Although the landfill elevation of Bordo Poniente “Etapa 1V” is presently regulated
up to 8 meiers height under an agreement with the CNA, if this agicement is revised
to allow further landfilling up to 32 meters clevation, by paying specific tcchnical
allention to the geological conditions, additional landfilt capacity of about
33,000,000m’ could be assured.

This restriction comes from scveral geolechnical studics carried out since the landfill
started to be operated, which concluded that the 8 melers height restriction was
nccessary in order to prolect the structuzes and functions of the Gran Canal nearby.
Therefore, in order 1o revise this restriclion and to secure an additional tandfil
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capacity of about 33,000,000m>, prudeatial and meticulous geological examination
should be performed to prove its technical viability.

On the other hand, the additional 33,000,000m” tandfifl will correspond to 6.5 years
services, and it could nol cover the services until the M/P target year 2010. Therefore,
aparl from the Bordo Ponicnte Etapa 1V vertical expansion project, a new future final
disposal site necds to be secured.

b. Leachate Management .
b.l  Leachate Collection

Although the presently operated Bordo Poniente Etapa 1V land(itl employs HDPE
impermeable bottem liners, a leachate collection facility is not yet installed.
Therefore, leachate inside the buried wastes tayer is not sufficiently drained but is
secping out at cells’ slope boltom on to carth-cxcavated roadside ditches or on to
roads. The roadside leachate scepage is pattially collected by cistern trucks, however
its majority is infiltrating into the ground as a conscquence, although the landfill is
provided with bottom impermeable liners.

fn order 1o prevent this phenomenon, leachate coliection lines should be instalted in
the landfil} layers to facilitate drainage of leachate to opt its management,

.2  Leachate Freatment and Disposal

Current limited leachate trealment by the DGSU is by: (i) physical-chemical
treatment; and (ii) evaporation pond, both of which are in the Bordo Poniente arca.
The former requires substantially high operation and maintenance costs, and the lalter
sometimes sufiers from over flowing of leachate from the pond.

Average annual precipitation in Mexico cily is about 600 mm/year, meanwhile
annual evapoleanspiration reaches about 1,800 mm/fyear, which is about four times as
much as precipitation. In general, a major factor of leachate generation is the
precipitation.  Where in Mexico city the evapolranspiration as high as four times of
precipilation might optimize leachate circulation inside the landfill site as a cost-
effective lcachate treatment method, which is especially applicable to Bordo Poniente
(leachate spraying on the landfill surface). :

C.6.2 Institutional System

C.6.2.1 Scope of Competency

The Federation consists of all the federalive entities which include the 31 States and
the DF. The legislation is derived from the Political Constitution of the Mexican 4
United States which rules all over the nation. %

However, under the federal regulations, the States are indcpendcn! to elaborate their
own laws and to regulate themselves.  The DF has the same hicrarchic level as any
other State, similatly to its owan three powers: execulive, legislative and judiciary.
Nonetheless, attention shoutd be paid to sonie characleristics of the DF that it is the
nalion’s capital and it is where the Mexican Government resides.

The administralive political wnits in the States arc the municipalities. The
municipalities create their own legal regulations, but paying attention 1o what the
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federal and slate laws establish. The municipalities have broad autonomy inside its
own territory on issues that correspond to their jurisdiction and on cases for which
they are not controtled by the federal and state laws,

The DF is divided into 16 administrative units {Political Delegations) which have
functions restricted by what is established on the GDF’s regulations. However,
these units will become autonomous; the exient of this autonomy should be
cstablished by the DF’s fcgislation.  This situation will initiate with the clections of
the Federation’s president and the Governor of the DF in the year 2000.  The person
in charge of the executive office in the Delegations will also be clected by citizens
clection at the same time.

The ZMVM or ZMCM is not an administrative nor political cntity, but a co-
urbanized arca which consists of the DF and some municipalitics in the State of
Mexico. For coordination purposes, they jointly undertake plans, projects and
integrated actions. :

The municipalities co-urbanized with and adjacent to the DIY were the objective of
the coordination agreement signed among the DDF (currently GDF), the Goverament
of the State of Mexico (which acted as a representative of the municipalities), and the
Federal Government and semi-governmental Organizations too. As a result, an
Environmental Metropolitan Commission (CAM) was created which has
coordinating and oricntation functions for plans, projects and joint actions related to
the regional environment.

C.6.2.2 Legislation, Agreements and Public Entities lavolved

Apart from the legal facts shown in the scction C.5.1, the following should be
considered relevant to SWM in Mexico:

a. Federal Scope:

— General Law for Ecological Balance and Environmental Profection (LLGEEPA)
which was published on 13th December 1996 (latest modificalion).

- LGEEPA Regulation, regarding wastes, 25th November 1998.

— Agreement to Use the Area of Lago Texcoco project, November 1992,

b. Metropolitan Scope:

- Coordination Agrcement which creates the Metropolitan Environmental
Commission, September 12th 1996.

— Internal Regulation for the Metropolitan Environmeatal Commission, July 9th
1997.

c. Federal District Scope:

— DF Government Statute, published in the Official Gazette of the Federation on
April 22nd 1998.

— Internal Regulation for the DF Pubtic Administration, January 1st 1997,

—~ Organic Law of Public Administration of the DF, published in the Olficial
Gazctic of the Federation on 23rd December 1997.

- DF Environmental Law, published in the Official Gazelte of the Federation on
January 1st, 1997,
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- Regulation for the Cleansing Service in the DF, published in the Official
Gazeite of the Federation on July 27th, 1989 (approved by the Representatives
Assembly).

~ The DF Financial Code{latest modification on January 5th, 1998).

— Law of Revenue and Budget of Expenditure for the DF (annuat).

d. Federal Scope
Within the Federal Scope, the following jurisdictions are established:

1. The Federation, through SEMARNAP, claborates Mexican Official Norms
{(NOM). More specifically, those norms deal with the site, design,
construction and operation of facilitics which will be used for final disposal of
MSW,

2. The Federation, having the specific organ SEMARNAP, directly or through
the Fcology National Institute (INE) regulates and controls aclivities related
to hazardous waste (starling with the gencration and ending with the final
disposal).

3. The federation regulates and controls activities which are considered to be of
high environmental risk.

Meanwhile,

4. Regulation of non-hazardous SW (including final disposal) belongs to the
competency of States (also being extensive to the DF).

5. Authorizatior of function for SWM systems (including final disposal) belongs
to the competency of municipalities and the DI,

6. Application of legal measures related to the prevention and control of effects
on the cnvironment caused by SWM belongs to the competency of
municipalitics (also being extensive to the DF).

What is specially interesting for DF is the agreemnent signed between the former
DDF with the National Water Commission (CNA) by means of which the DF was
authorized to use 1,000 hectares located in a Federal Area where the Texcoco Lake
project is being developed.  This authorization allows the DI to use the facilitics to
treat and dispose of non-hazardous waste.

e Metropolitan Scope

Within the Mectropolilan scope, the Environmental Metropolitan Commission
(CAM) should coordinate planning, project and execulion of joint actions by the
entities involved (municipalitics and the DF).  Furthermore, it should efaborate and
propose a Metropolitan Program for Waste.
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