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a.2 Education

Information of Population's General Censuses and Housing corresponding to the years
of 1980 and of 1990 provides data population who has access to the facilitics and
available educational services in the municipality of Nezahualcoyotl, At the levels of
basic education and specifically those of primary and secondary, a fact is revealed that
in 1980 an equivalent to 24.90% of children of 6 to 14 years did not attend the school,
while in 1990 the figure dropped down to 5.19%. In the 15 year-old or older
population, the illiteracy decreased from 7.71% to 5.37% and thosc who do not
complete primary cducation diminished from 25.19% to 15. 10%.

The levels of these three indicators in 1990 reveal a better position of the municipality
regarding the corresponding averages obtained at state level, However, although the
averages of the municipality are satisfactory, there exists population who does not
chjoy satisfactory education in the interior arcas.

At sltate level it can be observed that, in spite of the good cducational averages
reported for the municipality, arcas exist where the scrvice coverage of the primary
and sccondary education is low,

d.3 Healthcaire

Population's General Censuses and Housing docs not provide enough information
regarding the situalion of health of the population at municipal level. However,
referting to the State Information System, it is possible to obtain figures related to the
coverage of public health services that operate in the municipality, both for the
availability of attending as well as medical staff. The information below corresponds
to 1989 and does not include the private sector.

Table 2-55: Health Services in Nezahualcoyti

Total Social Welfare Institutions Social Assistance
IMMS ISSSTE | ISSEMYM ISEM DIF

Population with access| 331908 | 135831 | 170 391 25686 - -
to Social Welfare

institutions
Medical units 33 5 1 1 21 10
Medical personnel 744 198 30 42 436 38

ISSEMYM: Instituie de Scguridad Social del Estado de México y Municipios
ISEM: Instituto de Salud del Estado de México
DIF: Desarroilo Integral de la Familia

e, Recreation
el Architectural Monuments

Municipal palace, center of administrative services and the building of the Mexican
Institate of the Public Health (IMSS) will be the ones to be mentioned.

e.2 Civil architecture

The examples most 'highlightcd in the civil architecture are: the M'unicipal Palace,
with a modernist and functional style, the municipal graveyard and all the Ceaters of
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Sacial Service, such as the Center of Administrative Services, Secretary's of Health
hospitals and of the Institute of the Public Health,

c.3 Religious

It has a modern style, since it was constracted recently.
¢.3 Itistorical

Monusneat to the Teroes of the homeland.

ed Archacological

El Tepalcate archacological arca .

&5  Works of Art

The outstanding artistic demonstrations are those of the [féroes de la Patria
{Homeland Heroes) made by Sangunino, and the Nezahualcoyotl mural in the
Municipal Palace.

¢.7 Music and Poetry

A thousand estudiantinas {(groups of young people that play screnades) exist, such as
the Bilboa, Jerusalem and Cieclo Andaluz that have acted professionally inside and
outside of the national territory; the folklore dances “Quetzalcoatl, Xocoyoztli” and
the folklore group of the Seguro Sociat that carries out activities and performances in
different places of the republic. Concerning poetry, a work was carried out by the
professor Gabricl Hemandez entitled “A city Nezahualcoyotl”.

o8 Libraries

In the whole municipal territory of Nezahualcoyotl 8 libraries exisl, but it is not
enough for the great demand of each library.

e9 Traditions and Customs

Because Nezahualcoyotl is a center where people flowed from the most distinguished
regions of the country, different and variable customs are held within strictly closed
groups.

e. 10 Crafts

Inside the municipality beautiful crafis such as embroideries, the production of
baskets and typical tin works arc carried out in the region.

e.11 Clothes

Because the municipatity is constituted by population coming from diverse entitics of
the republic, there is no a typical attire to characterize their clothing. -

¢.12  Tourism

The attractive places of the municipality arc the archaeological arca of tepalcate
without exploring and the mural of the municipal palace of Nezahualcoyotl.
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.13 Natural Aveas

Duc to the great demographic growth, there is a lack of natural areas in the
municipality of Nezahualcoyotl.

f. Land Ownership

The distribution of the land use gives an account of the selative importance of the
different economic activitics in the municipality, The rounded absolute figures to the
unit and the corresponding percentages are presented in the following table:

Table 2-66: Land Use Type

| [_ Surface | Agriculture Catile Forest Urban Others
[ ha | 6344 | o ! 04y 0 5293 1051
% 100.00% 0.00% 0.00% 0.00% 83.44% 16.66%

The figures and their percentage distribution reftect the eminently urban condition of
the municipality. As can be seen, there is no land dedicated to agriculturat or forest
activities. The category “others™ encompasses industrial use, water bodies and eroded
soil. The latter item stands for 17% of the total surface, corresponding mainly to the
Texcoco lake.

g. Productive activities
gl Agriculture

Duc to the special conditions of the land, agricultural works of any species are not

attempted and any type of agricultural products is not obtained in the whole municipal
arca.

g2  Industry

The main industry in this municipality is the production of foods, drinks, and tobacco,
as well as the industry of the metal, machinery and equipment.

Foods in general have 458 cstablishments, metal mechanics with 338 establishments,
cloths in general with 128 establishments and wood in general with 141
establishments, making a total of 1065 industrial ¢stablishments in the municipality of
Nezahualcoyoltl.

g3  Trade

There is a greal activity in this matter ranging from traveling salespersons to
established lrade.

2222 Results of the Samp!mg Study

In this sectron a review of the human sculcmcnts of the municipalitics near to the
place proposed for the construction of the sanitary landfill is presented. In the case of
the municipality of Nezahualcoyot!, a ﬁdd work within lhc colonics ncar to the
pchct was carricd out.

“the qucs{lon of the urban S‘(’Iﬂcm(’m’b of the colonia Ampliacion del [ago was
formulated from an environmental  view, analyzing the facis of historical
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transformation processes - territorial global character. The environmental perspective,
that has a certain reason for its purpose, allows to analyze in a non convenlional way
the emergence of the new probleins represented by the scttlements in the region,
which are liked with the “informal city” boon.

The concept of settlement could be defined as a class or type of the habitat or natural
base that was customized by a certain social group, that functions as a counterweight
between society and nature. The idea to atiribute a character stabilizer of exchanges to
the concept of settlement is linked with the formation of a paradigm that governs
these exchanges. If this socicty-nature counterweight is destroyed, it would help to
acknowledge problems beeause an alteration to the habitat dircetly aftects the nature
and vice versa; this is due to the fact that because they are patt of a nature-scttlement
unil,

It is nol possible to cstablish types of the scitlements only based on their material
conditions of organization, land use, wban functions, cte. It ofien happens that the
scitlements are defined by historical processes of social organization and tereitorial
appropriation many times for long duration or distant effects. An example of this
condition inhcrent to the distant effects will be the consequence of reorganization of
the territorial occupation in arcas of colonics such as those on the periphery of the
cities, due to the centratization of the industrics and trade.

In demenstrating problems expressed in regard to the concept of scitlements systes,
there exist (wo big aspects that reflect the populational dynamics related with
environmental problems.

First, a structural condition exists inside the capitalist development that provokes the
urban concentration such as the emergence of populational displacements.

The phenomenon of external immigration and the internal migration in connection
with the cmployment opportunitics generate large demographic and continuous
changes, a new soctal organization and those of territory among the groups.

Second, in regard to border settiements, it is meant that the process of migration of
social groups toward places that possess high ecosystem fragility, where the social
relationships and natural bases start to be transformed in particular in the environment
and in the quality of life of the social groups. In this light, the colonias of
Nezahualcoyotl adjacent to the Lake of Texcoco are very representative, since these
people were relocated by the government with announcement clamoring for progress
and technology, granting spaces at the outskirts of the city; space that is completely
degraded since wastewater canals, open dumping sites, and noise pollution problems
due to the proximity to Mexico cily airport, converge. In this sense, it is important
that the population know what arc the steps to be followed, so as to altow the correct
existence -side by side- of their habitat with the scarce natural resources available,
thus preventing their over-cxploitation. The advances of the enviromnental
knowledge should encourage people to carry out a planning most thoughtful for the
human seftlements based on an environmentat rationality, to manage the resources
rationally and appropriately, for the improvement of the quality of social life and real
options of settlement with the use of the technology and the etlective participation of
the communitics. '
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Interviewed population

The population of the cofonia Ampliacion de Lago was surveyed where it was
observed and corroborated that the male parents were in that time of study working
and that the women were devoted to the houschold works, and therefore most of the
questions were answered by the mothers (79%).

Feonomic Income

Of the ficld work, it was revealed that the person that contributes the cconomic
income of the house is the father (65%), followed by both the mother and the father
(15%), and the father and the children (10%6). It can be supposed that local customs
and social roles still exist, in that the male supports the economy of the house and the
woman is devoted to the houschold works and the education of the children.

Occupation

In regard to working activities, trade is practiced by 50% of people, followed by
workers (45%), and peasants (5%). In this scnse a completely urbanized colonia is
observed where the necessities arc covercd with precarious way because il was
verified that in this colonia people are devoted to the handling of the solid wastes (i.c.
as sweepers, pepenadores, and people that trade the solid wastes), upholsterers,
bricklayers, and blacksmiths in which their economic income is merely onc or two
time as much as the minimum wages.

Time Used to Commune to the Work

The time that people use to go to work is on average one hour which shows the
relative proximily from their works to their homes (85% of those interviewed), while
15 remaining percentage moves to farther places.

Transport Means

The means of transport most commonly used is the urban and collective transport
(85%). Duc to the cconomic shortage of the majority and the proximity of their
works, 10% moves by walking and 5% by bicycle. [t is necessary to highlight that
thosc familics do not possess their own cars, reflecting well the economic situation of
their lives.

Mass Communication

[t can be said that almost all people possess televiston sets (95%) and radios {50%) in
their houses, which allow people 1o be informed and to spend time. However, the
culture of reading is much less significant for them than the radio and the television,
since the majority of people do not buy the newspaper to be kept informed mainly due
to their economic condition and to an absence of a culture of reading.

Public Services

In regard to public services, it can be obscrved that all the housings possess potable
water, public lighting, clectric power and drainage; 85% have paved streets and 5%
hirc the telephone service. -

in this se'nse it should be emphasized that the potable water is provided to the colonia
only for certain hours in the very carly moming and at very late night. The water
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quality is 100 bad to be drunken, and people have to buy large bottles of water in
particular companies. According to people’s testimonies, although public lighting
exists, it presents serious deficiencies, and the drainage lacks maintenance in rainy
scason, causing flooding and damaging somc houses.

Literacy

80% of interviewed people know how to read and write and they have a school
instruction that attended the primary school (40%), secondary (35%) and 5% higher
school. Remaining 20% do not know how to rcad or write and they did not have any
contact with school. In this sense it is supposed that people ceased attending schools
at the carly ages for the necessity to cooperate the cconomy of their houses.

Services of Healtheare

In an event of illness, 50% of the interviewed population go to the Center of Health,
30% to the particular doctors, other 10% not speciticd, 5% to the IMSS and the ather
5% to the ISSSTE. In this sense, it can be deduced that because the labor eccupation
of people is not in the government which has itsr own health services, neither in
parlicular companics that grant the right to the health service, people arc devoted to
what is called informal employment or under a honorarium contract.

Time of Residence

‘The time of residence in the place ranges from six 1o ten years with 35% of the
people, 11 to 16 years with 25%, 16 years or more with 15% and onc to five years
with 15%.

Based on some testimonies, it was revealed that geeat part of the colonia was
relocated by the government due to the construction of the Cenfral Camionera del
Norte (Northern Bus Station) located in San Lazaro, being reimbursed and paid for
lands.

Matcrial of the Housing

‘the material of the housings is concrete (70%), while remaining 30 % houses were
constructed with concrete and sheet roof.

Land Use

80% of land is residential use, while remaining 20 % is used to build a room in its
housing to use with commercial purposes (i.e. spreading groceries, butcher shops,
poultry ctc.) and in a samc way they are proprietors of the housing.

Number of Household Members

The number of people in a house ranges from five 10 seven with 55%, 8 to 10 with
30% and two to four with 15%. ' '

Number of Rooms

The number of rooms in a house ranges from four to six with 45%, one to threc with
30% and four to six with 25%. '

Recreation Area
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Regarding recreation arcas, cultural or sport centers do not exist in and near the arca,

Observations

It is important to emphasize the fact that a great majority of the residents of this
celonia are devoted to the commercialization of solid wastes, or to waste collection.
Therefore, they may have a motivation to support and be involved in the project.

With regard to the affluence of wasie collecling vehicles into the arca, they did not
present any complaint in this respect, implying that it does not affect their daily
activitics. Traftic for the proposed project will not affect them, cither, because no
major change in traflfic mode is expected.

2,223 Socioeconomic Environmentin Ecatepec

a. Historical Background

According to archacologists, the future founders of Tenochtitlan arrived to Ecatepee
in 1165; the tatter was subordinated to Xaltocan untit 1280, year in which it was
subdued by the cuautitlanccas. By 1320 Ecatepee was dominated by Tenochtitlan. In
1507, the tatoani (governor) of Ecatepee was Mr, Tolnahuac and in 1519 Huatzin or
Panitzin governed.

After the fall of 'Tenochtitlan, Hernan Cortes became the ruler of Ecatepee. During the
whole Colony period, Ecatepee was a Governorship with jurisdiction over the towns
that currently belong to the municipality, such as San Pedro Xalostoe, Sanla Clara
Coatitla, Zumpango and Xaltocan.

Despite its category, Ecatepec was a sad town where viceroys rested. Prior to the
Colony period, a dike was constructed, whose purpose was to prevent the waters of
the Ecatepec lake to mix with those of Texcoco, since they flooded Tenochtitlan when
this took place.

On December 13, 1877, the Legislature of the State of Mexico issued a decree by

which the town of Fcatepce became a village and adding the name of Morclos to
ticatepec.

Finally, as for the meaning of Ecatepec, according to people that investigate the origin
of the name of places, such as Orozco y Berra and Manuel de Olaguibel, it is “Windy
Hill” or “Hill consecrated to Ehecatl (the Eagle God), a title that scems to be more
appropriate. :

The latter translation is supported by the Symbdl preserved bjr the Cédice Mendocine
{Mendocina Cadex) which shows a hill with a figure of the God of Air on top of it.

The word Ecatebcc comes from Nahuatl language: “Ehecatl” is the invocation of
Quetzalcoat! as the Lord of the wind; "feperl” stands for hill and "C* that means in.
The complete meaning is “In the Hill Consecrated to the God of the Wind or Air.”

b.  Population
b.I  Trends S
in _I990,' lhc-d_a!a_of the General Censuses on Population and ilousing for the

municipality of Ecatepec registered a population of 1,218,135 inhabitants, with an
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annual rate of growth of 4.50%; whereas in 1980, the number of inhabitants was
784,507 with an annual incrcase of 13,75 % dwing the previous decade. This
reflective siteation of a very drastic decrease in papulation growth rate has modificd
the demographic profile of the muwnicipality, beginning to show a tendency of
stabilization,

Table 2-57: Poputation in Ecatepec Municipality

i 1970 1980 1990 %80/70__|_%90/80
Total 216,408 784507 | 1,218,435 | 13.75% | 4.50%
Men 110,300 369,499 600,410 13.45% | 4.42%
Women 106,108 395,008 617,725 14.05% | 4.57%

b.2  Total Population

‘The municipality of Ecatepee according to population's Count and Housing of 1995
carricd out by the INEGI has a total population of 1 457 124 of which 720 752 are
men and 736 372 women.

b.3 Rate of Annual Growth

The rate of annual growth from 1980 to 1990 was 4.50%. This is still high but much
lower than annual growth rate during the 1970s, This reflective situation of a very
drastic drop in population growth rate has allered the demogeaphic profile of the
municipality, giving a resull of absolute population decline.

b4  Pyramid of Age Groups

Table 2-58: Population by Age Group and by Sex in Ecatepec Municipality

Age Group Total Population ~__Men _ Women
0-4 161 583 81 991 79 592

5-9 164 585 83 860 80 735

[ 10-14 163 642 82 708 80 934
15-19 161732 80779 80 953
20-24 165 488 80 950 84 538
25-29 134 925 65 352 69 573
30-34 119 411 56 982 62 429
35-39 107 650 51949 55 701
40-44 81 851 40 578 41273
45-49 61349 - 30931 30418
50-54 44 424 22611 21813

= 55-59 29128 14 449 - 14 679
60-64 22 208 10416 11792
65-69 14 885 6655 8230
70-74 9725 4 342 < 51383
75-79 . b 540 ' 2426 3114
80-84 3030 1199 . 1831
85-89 1738 669 1069
90-84 693 243 450
95-99 343 122 221
100 and more 67 13 54
Not specified 3117 1 527 1 550
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bh.S Economically Active Population

Table 2-59: Economically Active Population of and over 12 year-old in
Ecatepec Municipality

unit: %
 Activity condition population of 12 year-old or over
Econgmically active population 4480 ]
Economically inactive popufation | 53.46
Not specified 1.74

b.6  Birthrate and Mortality

A significant fall is obscrved in the birthrate. Taking the alive born children by
scgment of the mother's age, the women of 50 to 54 years old had 5.8 childeen, while
those of 25 at 29 had only 1.9.

Table 2-60: Age of Mothers and Average Number of Children

Age of Mothers 20-24 25-29 30-34 40-44 50-54
Number of Children 0.8 1.9 2.7 4.2 58

The decrease in the birthrate is reflected in the population pyramid of the municipality
and explains the composilion of its structure.

The birthrate and mortality recorded in the year of 1990 constitute important
additional clements for the population analysis. [n the following table, the comparison
is presented with the resulting average for the State of Mexico, as well as the values
of infantite mortality.

The behavier of these variables, both for their magnitude as well as for their
comparison with state averages, docs not only explain their population’s growth but
rather they also represent an indicator of the level of well-being in area in question.

Table 2-61: Birthrate and Mortality in Ecatepec and State of Mexico
As for the population of 1,000

Birthrate Mortality Infantile mortatity
Ecatepec 18.28 225 21.69
State of Mexico 24.52 384 35.32

b7 - Ethnic Greups

The E‘catépcc municipality has a population of 19,472 that speaks indigenous
tanguage of which 10,025 arc men and 9,447 wonien.

It can be said that the municipality of Ecatepec has a minimum population that speaks
some indigenous language, however, the language Nahuatl is spoken by 5,668 people
and followed by the Otomi with 3,915, It is necessary to mention that being a
municipality which receives a great number of people, it is obvious that Ecatepec has
a mixture of cultures and therefore it cannot be characierized by one specific cultural
- type. '
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h.8  Population Movement

‘The poputation inflow process has meant the incorporation of new residents. 64.87%
of the residents of the municipality had been born outside the State of Mexico, and for
those born before 1985, 17.19% of them did not live in the State of Mexico. However,
these figures do not fully explain the sharp growth rate drop; therefore, it can be
assumed that a considerable intee-municipat migration Now has taken place in the
State, thus contributing to this result.

c. Employment

in accordance with the information census of 1990 for the population 12 year-old and
over, the total poputation occupicd in economic activities represents, in the case of the
municipalitly, a larger proportion than that of the State, and occupational struclures
with large proportion of the women dedicated to the paid work. It also highlights a
high proportion of students, implying the young population’s larger permanency in the
cducational system.

Table 2-62: Leve! of Employment and Underemployment

JICA

Ecatepec State of Mexico
Number % %

Occupied 367 801 43.32% 42.13%
Unoccupied 12 549 1.48% 1.28%
Home 240 959 28.38% 29.57% <
Student 172 523 20.32% 19.53% X
Others 55 125 6.40% 7.48%
Total 848 957 100.00% 100.00%

The work type that economically-active population carries out and the sector in which
they perform these activitics are remarkable. The following information is for 1990,

without including unspecificd activitics:

Table 2-63: Distribution of Employed Populahon by Work Type and Sec{or

unil: persons

Industry Service Agricuiture Total
Professionals and technicians 7219 - 28759 45 - 37023
Officials and clerks 13 467 36413 77 49 857
Merchants 8 400 53902 113 62 415
Agricuiturat workers &4 157 1207 11428
Industrial workers 106 654 31298 72 138 024
Public and personal services 1654 18766 68 . 20 488
Qthers 8 876 36 355 111 45 342
Total 146 334 206 650 1693 354 677

The populauon dlstnbuuon occupied by sectors of cconomic activily rwuals a
proportional structure different from that of the state av:.ragc In the mummpahly, the

activities of services have greater importance.
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In accordance with the information of the Economic Census of 1988, 16,807
economic units were found operating in the municipality; however, this information
does not include the agricultural scetors nor financial and government scivices. The
work force employed in the wnits taken in the census added up to 74,222 people,
distributed in the activity sectors that are shown in the following table.

Tabte 2-64: Distribution of Employed Poptitation by Sector

Ecalepec State of Mexico

Number % - % |
Fisheries . [ 3 0.00% 0.06%
Mining 181 0.24% 0.30%
Factories 41,702 56.19% 52.28%
Electricity 0 0.00% 1.22%
Construction 89 0.12% 162% _
Trade 22029 | 2887% 27.14%
Services 10,229 13.78% 17.38%
Total 14,222 100.00% 100.00%

The information of fisheries is added to data of factory duc to reasons of
confidentiality. ’

The factorics, for its importance, absorb §9.19% of the total occupation of the
municipality. On the other hand, the primary sector is almost absent and the
participation of the tertiary is smaller than the percentage obtained for the State,
Besides, the detail of the subsectors in the factorics is the following one.

Table 2-65: Distribution of Employment in Factories

: [ Total Percentage
Ecatepec Total 41 702 100.00%
Foods, beverage and tobacco 6102 14.63%
Textile and leather 3 491 8.37%
Wood and furniture 1056 2.53%
Paper, printings and editorial 4053 9.72%
Chemical and plastics 8805 21.11%
Non metallic minerals 2943 7.06%
Metallic basic : 3378 8.10%
Machinery and equipment 11643 27.92%
Others 231 0.55%

d. Services
d.t  Media and Transport

In addition to the coverage of the basic services, information concerned to highways,
postal and phone services and the electric power consumption will provide a global
panorama of the infrastructure of the municipality. It is detailed in the following table,
in which figures of transport are also included, basically of vehicles registered in the
municipality.
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Table 2-66: Highways in Ecatepec Municipality

i} . Highways o km
Paved "
Rural N 6
Total 17

Table 2-67: Vehicles in Ecatepec Municipality

o VEHICLES Number
| particular cars 109126

public cars . 5916
Van and trucks 32 321 ]
Othefs 1224

Total 148 587

Table 2-68: Electric Power in Ecatepec Municipality

Etectric power Number
User 207 551
kKWh per year 1 500 882

Table 2-69: Postal Services in Ecatepec Municipality

Postal Services Number
Administrations 7
Branches Y]
| Agencies 2

Table 2-70: Telephone Services in Ecatepec Municipality

Telephone service Number
Apparatuses 111 417
{ines 70784

The previous information allows to obtain indicators that reflect the relative readiness
of infrastruciure in the municipality, facilitating the comparison with the prevailing

global siluation in the State.

Table 2-71: Comparison of Some {nfrastructural Indicators with State of

Mexico
Ecatepec State of Mexico
Inhabitant for it lines phone 17.2 21.7
Inhabkitants for vehicle 8.2 81 -
kWh per inhabitant 1,2321 9081
km of highway for km® 05 0.4

d.2 Education

The information of Population’s General Cétisuscs and tHousing corresponding to the
years of 1980 and of 1990 provides the population’s figures of those who have access
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to the facititics and available educational services in the municipality of Ecatepee. In
the Tevels of basic education and specifically in those of primary and sccondary, the
fact is reveated that in 1980, 24.24% of children of 6 to 14 years did not alled the
school, white in 1990, 5.55% was in such situation. In the population of 15 year-old
or more¢, the illiteracy decreased from 6.92% to 5.23% and thosc that do not
completely attend the primary education diminished from 23.83% to 15.25%.

‘These three indicators mean improveient in comparison with those that are obtained
for the State.

4.3 Iealtheare

Population's General Censuses and Housing provides scarce information regarding
the sitvation of health of the papulation at municipal level. However, appealing to the
State System of Information, it is possible to have figures related to the coverage of

~ the public scrvices of health operating i the municipality, both for the availability of
these units as well as for the medicat staff. The information that is presented below
corresponds to the year 1989 and it docs not include the private sector.

Table 2-72: Health Services in Ecatepec and State of Mexico

Total Social Weifare Institutions Social Assistance
IMSS ISSSTE | ISSEMYM ISEM DIF
Poputation with access | 544 899 436613 86 367 219149 - -
to  Social Welfare
Institutions
Medical units 43 3 4 i 20 10
Medical personnel 1082 674 76 29 271 32

ISSEMYM: Instituto de Seguridad Sociat def Estado de México y Municipios
{SEM: Instituto de Salud del Estado de México
DIF: Desarrollo Integral de 1a Familia

e. Recreation
el Monuments

Architcctural: the main objects are Santa Maria Chiconautla church; the church of
Ecatepec; and the cultural house that had been used as convent until the year of 1908.
Other churches are: Santo ‘Fomas Chiconautla, Santa Ma. Tultepee, Santa Clara and
San Pedro Xalostoc, as well as the convent that is in San Cristobal Ecatepec.

e2  Worksof Art

Sculptures: The statue of José Ma. Morclos y Pavén and the cquinoctial monolith,
which recorded the rotation of the sun.

e3  Paintings

Paintings are conserved in Santa Clara church. There is a cave in the skirs of Ehecatl
hill; it has a rupestrian paint that represents the wind as the snail, which is
characteristic of the God Quetzalcoatl, - -
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c.d Librarics

In the municipality of Ecatepec tive public municipal libraries exist to ealarge the
student's educational culture which, in these times, is necessary. Those five libraries
are: library “José Ma. Morclos y Pavén”, municipal head of Municipal Library
“Fraccionamicnto de los Laureles”, “Library § of May” in Santa Clara Coatitla;
“Public Library ISSSTE-SEP" located in Santa Ma. Tulettac; and the Public
Municipal Library in Santo Tomas Chiconautla.

£
() Sport Infrastructure N
Table 2-73: Sport Infrastructure in Ecatepec
Sports _Number of Facitities

Soccer ~ 17

Basketbatl 42 ]

Volibol 19

Fronton 1

Sport Municipal 6

Sport modules 141
f. Land Ownership

The distribution of the land use of the municipality is presented in the following table:

Table 2-74: Land Use Type

Surface Agriculture | Cattle Forest Urban Others
ha 15 549 1702 117 1890 8612 3228
% 100.00% 10.94% 0.75% 12.15% 55.38% 20.77%

‘The figures and their percentage distribution reflect the intensily experienced in the
urbanization process of the municipality but not as intense as in Nezahualcoyotl
because of the presence of agricultural and forest land. The category “other” contains
industrial use, bodies of water and croded land. They highlight the land dedicated to
the industry and the bodics of water with 4% and 8% of the total surface.

£. Productive activities
g.1 Agriculture
The main erops in the municipality are alfalfa, corn, barley, beet and wheat,

Regarding the agricultural scctor, in the spring - sumimer cycle of 1989, 1,622 out of
the 1,702 available agricultural hectares were sowed, with the main cultivation of the
corn with 873 hectares (54%), followed by the cullivation of forage corn, bean and
beet, with 246, 199 and 123 hectares respectively, Of the 1,890 forest hectares, 71%
corresponds to forests and the rest to bushy arca. ' '

g.2

Fruit Culture o _
The main tree fruits are: apple, péar; peach and copulin (fruit from the calabur trec).
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g3 Catile Raising

The bovine, sheep, swinish, equine livestock and goats are raised.

The cattle activity of the municipality, as well as the relative participation regarding
the state total, is presented in the following table. The figures cerrespond to the last
catlle census conducted in the state, dated 1985.

Table 2-75: Types of Livestock

Type of Livestock Total Number % in the Stale
Bovine 7320 1.11%
Swinish - 13 268 2.04%
Ovino 6 143 0.78%

[Capring . 1596 0.88%
Equine R B4 0.73%
Hens 843 132 o 6.82%
Guajolotes 10 268 1.58%
Other birds 40 300 4.69%
| Beehives 6512 5.50%
Rabbits 23 315 6.14%
gd  Industry

Main industries in the municipality among those are: nutritious products, beverage
and tobacco, textile, wood, paper, chemical substances, mineral products, metallic
industrics and other industries.

2.2.2.4 Results of the Sampling Study

In the case of the municipality of Ecatepee, a field work was carried out in the

colonias Prizo I, Sagitario 1 and Media Luna, where the society-nature will be
identifted.

Intervicwed Population

‘Yhe population of the colanies Privo 1, Sagitario T and Media Luna was surveyed
where it was observed and corroborated that the male parents were in that time of
study working and that the women were devoted to the houschold works, and
therefore most of the questions were answered by the mothers.

Economic Income

Of the field work, it was revealed that the person that contributes the economic
income of the house is the father (70%), followed by both the father and the children
(15%), the mother (10%) and the mother and father (5%]). It can be supposed that
soctal customs and roles stifl exist: the man is the one who supports the economy of
the house and the woman is devoted to the houschold works and the education of the
children.

Occupatmn

In regard to the occupanon thc trade is dcnoled by 55% of penple This trade refers to
© that of sale and purchase of garbage in many occasions, because there are some
. centers of storing of garbage arc located, followed by workers with 35%, and finally
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10% correspond to drivers of microbuses (a collective transportation system); in this
sense, a completely urbanized colonia is observed where the necessities are covered
with precarious way because it was verified that their economic income is ranged
from ong to fwo times as much as the minimum wages.

Time Uscd to Commune to the work

The time that people spend to go to theie work is between half and one hour (60 %),
that reveals the relative proximity from their works to their houses; the remaining
percentage (40%) goes to places that are farther away.

Transport Means

The means of transport most commonty used is the urban and collective transporl
(85%), due to the cconomic shortage of the majority and the proximity of their works.
10% moves by their own car and 5% by walking.

Mass Communication

It can be satd that almost all pcople possess {elevision sets and radios in their houses
to spend time, but they do not use it to be informed of the important events.

Public Services

In regard to public services, it can be observed that all the housings possess potable
water, public lighting, clectric power and drainage; 85% of houses have paved streets
and 5% hire the telephone service.

In this sense it should be emphasized that the potable water is provided to the celonia
only for certain hours in the very early morning and at very late night. The water
quality is too bad to be drunken, and people have 1o buy large botlles of water at
particular companies, according to people's testimonies.

Literacy

920% of intervicwed people know how to read and write and they have a school
instruction that attended the primary school (40%), secondary (40%) and 10% higher
school. Remaining 10% do not know how to read or write and they did not have any
contact with the school. In this sense it is supposed that people ceased attending
schools at the carly ages for the necessity to cooperate the economy of their houses,

Services of health

In an cvent of illness, 55% of the interviewed population go to the Center of Health,
35% to the particular doctors, and the other 10% to the ISSSTE. In this sense, it can
be deduced that because the labor occupation of people is not in the government
which has its own health services, neither in particular companics that grant the right
to the health service, people are devoted to what is called informal employment or
under a honorarium confract. '

Time of Residence

The time of residence in the place ranges from six to ten years with 40% of the
people, 11 to 16 years with 30%, 16 years or more with 15% and one to five years
with 15%. |
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Material of the Housing

The matcerial of the housings is concrete (75%), while remaining 25 % of houses were
constructed with concrete and sheet roof.

Land Use

80% of land is residential use, while remaining 20 % is used to build a room in its
housing to use with commercial purposes and in a same way they are proprictors of
the housing,

Number of Household Members

‘The number of people in a house ranges from f{ive to seven with 55%, 8 to 10 with
30% and two at four with 15%.

Number of Rooms

The number of rooms in a house ranges from four to six with 55%, one to three with
40% and four at six with 5%.

Reercation Area

In regard to the recreation arcas, 35% of the interviewed mentioned that they have
small playground spaces for children of the colonias and sport courts.

It is neeessary to mention that the area of the ex-Lake Texcoco, which is located at a
little distance to the colonies, was not mentioned by the inhabitants. ‘This indicates
that they do not use it as an recreational place.

Observations

The interviewed population of this Municipality shows similarities with the
interviewed population of Nezahualcoyotl. ‘These colonias are marginal; the public
services are not the most appropriate. Although the proposed project is to be
implemented by the GDF which does not have responsibility of SWM in this
municipality, it should be noted that they are forced to burn their residuals in secret
waste dumps, since they arc not offered satisfactory service of waste collection.

The inhabitants in these colonies enjoy only scarce resources, implying a lifestyle of
low quality.

They will not be aflected by the project, since many of them have not yet noticed that
waste disposal activily is carried out in the ex-}.ake Texcoco arca. This implies that
there has been no impact given by the landtiil to aftect by them.
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Compliance with Norms and Regulations on
Land Use

This chapter has an object to identify the applicable juridical regime in regard to land
use of the portion of territory of the ex-lake Texcoco n which the project is to be
implemented.

The Mexican relevant laws stipulates the following in regard to the federal zone
authorized by the CNA.

Fraction XXIV, Article 32, of the Organic law of the Federal Public
Administration states that the role of the SEMARNAD is: *to admimstrate,
control and regulate of the use of hydraulic basins, springs and waters of national
property and the corresponding federal arcas, ...”

Fractions | and VII, Article 40, of the SEMARNAP's Interior Regulation stale
that the role of the General Subburcau of Administration of the Water of the
CNA is: “to administrate and guard the national waters, as well as the goods that
arc linked to these, of conformity with the applicable juridical dispositions,
except for those commended to the General Subbureau of Gperation, as well as to
watch over the execution of the Law of National Waters and their Regulations ...”
and “to promote or carry out the necessary measurcs to avoid the superficial or
the underground waters and the goods subject to protection from contaminated by
garbage, waste, residue materials, toxic substances, sludge, and product of the
treatments of residual waters, according to the applicable juridical dispositions™.

Fraction 1, Adicle 50, of the SEMARNAPW's Intcrior Regulation, states that the
role of the Regional Management of the CNA is: “lo exercise, inside the
territorial cnvironment that have been assigned, the atributions of the
administrative units to which the articles 39 at 40 of this Regutation refer, ...”

According to Fractions II, 1V, V and VI, Article 113, of the Law of National
Waters, national goods whose administration corresponds to the CNA are the
following ones: the iands occupied by the lakes, lagoons, tidelands or natural
deposits whose waters are of national property, the lands of riverbeds or federal
zones adjacent to the flows and basins of national property; lands of natural
deposits of lakes, lagoons, tidelands of national properly, exposed by natural
causes or for artificial works; the hydraulic infrastructure works financed by the
federal government, such as dams, dikes, channels, drains, guiters, aqueducts,
watering units and other built for the exploitation, use, and control of floods and
handling of the national walers, together with the lands that occupy these and
with the protection areas, in the extension that fixes the Commission in each
case;

According to Article 117, last paragraph of the Law of National Waters: “the
Commission will agree with the state or municipat governments or individuals
interested through assignation or a public bid, in case where the latter will be in

~ charge of the custody, preservation and maintenance of such goods”
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According to Fraction VI, Adticle 3, the riversides or tederal arcas are the strips
of ten meters of contignous widih to the river beds or the deposils of national
property, measured horizontally starting from the maximum level of waters”,

Fraction 1V, Acticle 119 of the Law of National Waters considers an
administrative penally “to occupy river beds, natural deposits, canals, federal
voncs, protected arcas and other goods referred to in Article 113 without the
license of the Commission™.

Under such legal background, the ex-lake Texcoco arca was put under the
administration of the CNA, designated as the federal zone, Fuither, the CNA s
appointed to do the following.

»

According to the first parageaph, Article 118, of the Law of National Waters: “the
national goods..., which the Commission is in charge of, could to be exploited or
used, even as the construction materials located there, by any individuals or
cutities which are granted the concessions from the Commission grants for such
an action”.

And:

According to Fractions Vil and XV, Article 9, of the Law of National Watcrs, the
role of the CNA is “to grant the titles of concession, assignment or permission as
referred to in the present Law, .7 and “issue, in cach case, regarding the goods of
natienal property referred to by this Law, the corresponding declaration that will
be published in the Oflicial Federation Newspaper”.

Understanding that the project site was determined through the discussion between
the CNA and the GUF, the use ol land by the GDF for the said purpose is considered
sufficicatly verifted.

JICA
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Identification of Environmental Impacts

Approach to be Used

An cnvironmental impact is any alteration of the environmental conditions or the
creation of a set of adverse or beneficial environmental conditions caused or induced by
a new action or a group of new actions under consideration (BCIE (Banco
Centroamericano de Integracion Econdmica), 1988).

Understanding this, the evaluation of environmental impact is aiming to identify, prediet
and interpret the tmpacts of a project in the environmental pacameters that have a
significant implication to the natural and socioeconomic environment.

The development works, as we arc concerned, could present diverse impacts to (he
natural and sociceconomic environment, in stages such as land preparetion, construction
and operation. In relation with the project type and the characteristics of the tand and
environment, the impacts can be of diverse magnitude and significance.

‘this fact brings muitiple key issues and disciplines, interactions and complexity among
them. ‘Therefore, with a purpose to identify possible environmental impacts, a checkup
list is prepared (Table 4-1).

The left end column shows the environmiental aspecis in which impacts could be
observed. They arc listed as to cover all possible impacts and not to omit any impact. it
should be noted that the list has been elaborated for a SWM project in general, not
specifically for the present project.

The table also shows the anticipated impacts, or results, of the activifies of a solid waste
management project during the construction and operation and after the closure of the
project. In doing so, the causes and effects become explicit and impact identification is
facilitated.

Following the list of environmental aspects, it is attempted to analyzc the environmenlal
impacts of the composting plant project in the following sections.
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Socioeconomic Environment

Resettlement
Evaluation: No impact.

There is no need to resettte any residents, thus no impact caused by resettlement at all.

Economic Activities
Evaluation: Positive impact.

The project sitec is not curreatly used by any cconomic activities but there is a
sclection plant nearby where recyclable inorganic materials are sorted from the
municipal waste. Since the composting plant deals with only organic waste gencrated
and separated at source in the sub-system, there should not be a conflict between the
two. Therefore no negative impact on cconomic activity is expected.

On the other hand, the establishment of the composting plant is the introduction of
new activily to produce compost, which could be used to enrich the soils. The project
will create new cmployment, besides probably provide new recognition of waste as
resource to the geacral public. This will bring a positive impact on the DF’s cconomy.

Transport

Evaluation: Slight negative impact is anticipated, which is temporal and could be
minimized,

Only part of waste is diverted to the composting plant (approximately 431,000
tor/year, cquivalent to 10% of the total waste generated in the DIF), and the majority
gocs to the landfill at Etapas IV or V, which are close to the plant. Theretore, the
overall change of the traftic mode is negligible.

However, in view of the fact that the Periferico is the major road with heavy traftic,
trallic signs are provided near the entrance to the composling plant to urge both the
drivers of waste trailers and the general drivers to pay particularly careful attention to
the vehicle flow.

Public Facilities
Evaluation: No impact.

Since there is no public facilities in and around the project site which could be
aftected by the project, no impact is anticipated.

Division of Community
Evaluation: Ne impacl.

‘the site is in the deeral zone, whcm IS no commumty lhcrgforu Ihcr&, is no
possibitily to divide any community.
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4.1.6

4.1.7

4.1.8

Historical HeritagefCultural Properties
FEvaluation: No impact,

There are no historical heritage or culiural propertics in and around the project site
which could be aifected,

Water Rights/Access Rights
Evaluation: No impact.

The site is owned by the Federation, and neither water rights nor access rights are
associated with the tand. Therefore, there is no chance to affect them.

Public Health

Evaluation: Expected impacts are confrollable and large benefits to the public
heaith should be brougit.

Public health can be adversely affected by the composting plant project for the
following reasons.

1.  Waste scattered from the waste tratters which deliver waste from its origins
to the plant dug to the mismanagement of waste delivery.

Offensive odor emitted from putrescible waste.

Proliferation of vermin and/or pathogens attracted to food waste.

Loud noisc emitted by the use of machinery.

Dust caused in the tuming process and machinery.

bl a4

Items 1 and 3 are examined below, and the others will appear in the later seclions.
a, Mismanagement of Waste Delivery

Careless delivery of waste may allow waste to be scattered along the transportation
routes and around the composting plant, resulting into the degradation of city beauty
and public health.

Meanwhile, the DGSU has been using tarpaulin to cover waste on the trailers in order
to avoid waste scattering. It is observed thal the tarpaulin has been achieving a
satisfactory result to overcome this problem.

Since this practice is continued, waste will not be significantly scattered to degrade
the city cleanness or public health. It is ensured by regular monitoring that the
tarpaulin does not have large holes or tears though which waste might escape
from the trailers.

b. Vermianathogen Proliferation

Organic waste altracts wide range of pathogens (i.e. discasc-causing bacteria) and
vermin (or disease vectors such as fly, mosquitoes, rats, etc. which transmit
pathogens) and hence can polentially increase the incidence of diseases in

- surrounding population and the plant workers.

it is intended that waste is first subject to acrobic decomposition in the proposed
composting plant. In the aerobic decomposition process, easily biodegradable organic
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matter, which is also (he source alltracting pathogens and vermin, is quickly
decomposed. They arc no tonger readily available for those annoying fauna,

Acrobic decomposition will also raise the temperature of waste about 55 degrees
centigrade, Since most pathopens are susceptible to heat, it is expected that the
number of pathogens decreases significantly as acrobic decomposition proceeds, and
vermin will not approach to such hot material.

Thercfore, aerobic decomposition, if successfully controlled, will minimize the
population of pathogens and discase vectors and limit the spread of discases.
Furthermore, residents live sutliciently far from the plant, thus they are wnlikely to be
affected by the annoying animals from the plant. Nevertheless, the newly delivered
waste will attract pathogens and vermin, and there shoutd be a certain amount of such
young wastc in the plant at any time. Therefore, the plant workers working ncar the
raw material arc instructed to wear appropriate clothes and equipment to
prevent from being exposed to discase vectors and pathogens,

Finally, but by far the more importantly, it can not be too siressed that in spite of the
issues pointed out above, the proposed project of composting plant will reduce the
public health hazard which would be cansed under no-praject option (i.e. all organic
waste is disposed of at the landfill). This is because organic waste is decomposed and
stabilized under the acrobic condition at the composting plant much faster than by the
anacrobic condition at the landfill.

Waste (from the Project)
Evaluation: Ne impact,

No excavation work is planned, thus there is no construction waste generated.
Therefore, the waste generation from the project can be ignored.

Accidents/Risks
Evaluation: No negative impact.

Methane is explosive when it accounts for 5% of air. Mcthane associated with waste
management, however, originates in methanogenic decomposition taking place in an
anacrobic process. In the windrows which operate acrobic decomposition, it is
unlikely to produce methane. 11 it should be preduced, it will be casily dispersed into
the air. During curing, anacrobic decomposition may take place in the deep section,
but decomposition process is very stow. Thus gas generation will not significant.

Carbon dioxide is formed as a result of acrobic decomposition of organic matter and

hence the plant wilt produce it. Human being will be asphyxiated if exposed to high
concentration of carbon dioxide for hours. At the composting plant, however, carbon
dioxide is produced at the windrows in open air and inuncdiately difTused.

Therefore, the said risks or accidents should be unlikely to happen.
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Natural Environment

Topography and Geology
Evaluation: No impuct.

‘The land is clevated not more than 2m in the center, thus change in topography is
almeost nuit.

Soil Erosion

Evaluation: No impact at the site; Positive impact in the mountainous areas.

Vegetation, which exists in the project site, may be removed before tand preparation,
but the construction of platform will prevent the occurrence of soil erosion.

On the other hand, producing compost will have an positive effect taking into account
the large demand for organic soil conditioner. It is reported that' an illegal collection
of nutritious manurc (or called ticrreros) in mountains by those from the horticulture
industry and individual gardencrs who require soil conditioner has been causing
serious soil erosion. Introduction of compost product into the current limited supply
market may put a brake on such crosion problem.

Groundwater

Evaluation: Negative and long-term impacts could be anticipated, but they will be
well controlled.

Groundwater contamination is anticipated to aecur under a situation where leachate
infiltrates into the soil and reaches to an aquiter.

Leachale intrusion into the aquifer, however, is only probable when there is encugh
leachate to fill all available pore space in the subsoil above the aquifer. In other
words, lcachate quantity matters. Although it is significantly difficult to numerically
express the amount of leachate to be produced, the proposed composting plant will
not yield much leachate for the following reasons”.

* Meteorological data shows that precipitation is about 600 mm/year and
cvaporation is about 1,800 mny/year on average near the ex-Lake Texcaco arca.
The latter is by far greater than the former. Unlike a waste landfill which
utilizes cover soil, waste in windrows is directly exposed to the air, hence waste
is always prone to be dry.

* Moisture content is sirietly menitored and controlled to maintain the most
favorable condition for decomposition, either by spraying water or
encouraging evaporation using a turner. [t is noteworthy that turning was
proved to be an exclusively effective countermeasure against flooded compost
in the DGSU’s existing composling plant during the rainy scason of 1998, when
abnormally much rainfall was recorded.

! Compostmg Orgamcs n Mcuco Clly, Chnsnam Gonzlez dcl Carplo BioCycle
® 1t is empirically known that a windrow composting plant prodmes little leachate and it commonly
operates without being provided with impermeabilization.
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Nevertheless, taking the very high water table in the site into account, once leachate,
¢ven small amount, seeps into soil, it will readily meet with superficial groundwater.
Although the environmental fmpact given by this leachate may not be simply ignored,
it is to be reminded that this groundwater is not uscd by people.

Generally speaking, the concerns of feachate are (i) its high concentration of organic
matter (or high BOD or COD), (ii) its agpressiveness (i.c. low plt), and Gii) the
contaminants carried by leachate.

Contaminants arc these which arc originally contained in inorganic waste and
dissolved into acid leachate. Acidity is mainly a result of the dissolution of carbon
dioxide and organic acids: the former is produced by aerobic decomposition and
anacrobic fermentation, and the latter is produced by anacrobic fermentation,

In the case of the proposed composting plant, the following should be pointed out.

¢ The plant uses waste which is scparated as “organic waste” by waste
generators. Organic content is expected to be as high as 90%, while it is 38%
in normal municipal waste in the DF. Therefore, there is ne or significantly
few sources of nexious contaminants in waste. Leachate contaminants in the
composting plant arc mostly food origin and should be highly biodegradable
arganic matter and nitrogen {either ammeania, nitrate or nitrite).

o ‘The leachate will show low pli. Since groundwater contains high alkalimity, in
other words it has high capacity lo act as a buffer against the ingress of
hydrogen ions, acid leachate will not lower the pH of groundwater.

¢ It is disputable whether there is a biomas which breaks up the organic matter in
groundwater in the ex-lake Texcoco area because of its atypically high salinity.
It can not be considered, however, that biological activity is totally absent, and
decomposable organics may be degraded into inorganics cven at a limited rate.

¢ Since permeability of the clay subsoil is at the order of 10 cm/sec or could be
lower (Chapter 2), the groundwater and contaminants, if any, move stowly.

¢ Groundwater in the shallow aquifer is not for human use because of the extreme
salinity. Therefore, contamination with organics and nitrogen, if any, does not
show any serious implication. Groundwater in the deep aquifer, which is used as
potable water, is far below from the ground surface and slow flow of leachate
within the shallow aquifer should by no means environmentally affect it.

In surmimary, it is considercd that leachate scepage into the soil will probably be a
small amount; it does not contain toxic substances but high concentrations of organic
matter; it will only very slowly flow with groundwater which is not used by humans;
and groundwater in the deeper aquiler unlikely will be polluted.

Hydrological Conditions
Evaluation: No impact.

‘The project is not such type of aclivily as causes the alteration of hydrological
conditions (c.g. water flow volume, flow speed and river bed conditions). Further,
there are no surface water bodies whose hydrological conditions is to be aflected,
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4.2.6

Coastal Zone
Evaluation: No impact.

This is not relevan! since there is no coast near the site.

Flora and Fauna

Evaluation: No or possibly positive impact on flora; on fauna, negative impact in
short and medium-term which will be minimized, and possibly positive impact in
long-term.

a. Flora

The natural condition in the site where the project in question is to be established will be
altered. The alteration wilt be in gencral observed by the reduction of the vegetable
cover and change of the composition of flora specics, which will be incurred at different
slages by different activitics.

The causal project activities and their effects will be as follows.

i. Land preparation will eliminate the vegetable cover which may include
ceologically valuable species.

ii. Land preparation wilt climinate the vegetable cover which was placed with a
purpose to preveal a storm dust, and re-introduce that problem.

As for the first issuc, there was no biotic population observed in the project site
referring to the list of flora defined in the NOM-059-ECOI.-1994. Thus, no impact on
ecologteally valuable specics is predicted.

Regarding the second, the sile is overlaid with a platform consisting of layers of
construction material, gravel and sand. The site does not turn into the source of storm
dust,

On the other hand, the project is aiming to produce compost which will be used as soil
conditioner in arcas where the vegelation has to be fostered including the ex-lake
Texcoco area. Such application should have a highly posilive impact on the regional
environment,

b. Fauna

‘The implementation of the project will incvitably occupy and disturb part of habitat of
wildlife by land occupation and employment of heavy machinery and trailers.

Conlrary to flora, and in spite of human intervention for decades, or in fact centuries,
in the area, the field reconnaissance revealed the presence of a variety of birds.
Among them, three spccics namely Anas acuta, Anas discors, and Buteo jamaicencis
were designated as species which need special protection according to the NOM-059-
ECOL-1994. The sité works are t¢ be carricd out not to give them direct harm
but to allow them to escape from the site. Through the fauna survey conducted in
another area within the ex-Lake Texcoco zone for the EIA of the new fandfili E lapa
V, there are also these species. This suggests that they could find their new habitat
outside the composting plant site.
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Not by the ficld survey but by the bibliographic or personal consultation, three reptics
(Guervhonotus fiocephalus, Thamnophis scaliger, and Pituophis deppei) and one
mammal (Peromiscus maniculatus) were thought to be in the arca and listed in the
NOM-059-1:COL-1994, the first one being as threatened and the {atter three being as
rarc. Fach definition indicated by the norm is as follows.

Rare: Those specics whose population is biologically viable, but very scarce in a
natural way, which could be restricted to an arca of reduced distribution, or of
very specific habitats.

Threatened: Those specics whose population could end up in extinction if factors
which cause the deterioration or modification of the habitat or that reduce their
population persist.

Therefore, prior to the establishment of the platform, the presence of them (or any
other ccologically valuable species) is studied, and in the occasion of their
identification, they are gently transferred to the area outside the influence of the
project. Since they were found during the fauna study carried out in the arca
surrounding the Etapa V, new habitats for them will be available in the ex-Lake
Texcoco area.

It should be noted, however, the compost product will be used to develop green areas.
The enriched vegetation by doing so should bring a great benefit to the fauna.

Meteorology
Evaluation: Ne impaci.

"The scale of the project is not large enough to cause any change in metcorology.

Landscapel/Aestihetics
Evaluation: No impact.

Since the platform has a hecight not more than 2m surrounded by 2.5m high
embankments, the plant is not readily visible. Even if it is visible, so is it from the
existing access road to the Etapa 1V, the Periferico and the Autopista, where almost
exclusively only vehicles pass by. In short, the change in landscape is small, and there
are few people who might be affected by that change.

Morcover, trees are planted on the outer slope of the embankments, significantly
lessening the visibitity of the plant and even improving the aesthetics of the arca.

Poliution

Air Pollution

Evaluation: Negative local impacts anticipated, but pre ven ted by confm!

Airis anticipated to be pO“utLd by lraﬂlc of waste trailers, dUbl raised Irom wmdrows
when the shredder and the tumer are used, and biogas generation. The latter was
already discussed in Section 4.1.10 Pollution due to the first two \\ould lllCI’tﬂSC the
incidents of respiratory diseases and eyes irritation.
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Regarding the traffic of waste trailers, the proposced project docs not largely change
the current traflic mode, thus the increase in pollutants emission attributable to the
project should be mininum. At present, it is well known that the road trafiic is the
major cause of the air pollution in the DI, but the contribution of waste trailers traftic
is negligible.

As for dust from windrows, the problem is highly local and the recipients are
exclusively the plant workers. To minimize the dust effect, the workers are urged

to usc appropriate clothes, masks and cye protectors and the sifc managers take
care of their health condition.

Water Pollution

Fvaluation: Negative impact insignificant and contralled.

Water pollution could be found in groundwater and surface water, and the
groundwater issue has already been discussed.

The adjacent surface water is Braze lzquierdo Rio Churubusco. The cffcct on it by
leachate is to be considered in terms of quantity and quality, as shown in the scction
of groundwater.

The migration of leachate to the canal will be through groundwater or via ground
surface. Regarding the first route, groundwater contamination with leachate will not
be significant as discussed earlicr, therefore groundwater will not contaminate the
canal.

On the other hand, surface runoff which might contain organic maiter and probably
surface soil and compost particles may flow into the River Churubusco when it rains
hard. However, the problem will be insignificant since this will be an occasional
event when the runoff exceeds the water absorption capacity of the platform.
Moreover, the runoft is intercepted at the embankment atong the river and eventually
cvaporated.

Soil Contamination
Evatuation: Insignificant negative impact.

Soil contamination is a concern because it may cause groundwater pollution, degrade
ecosystem within the soil, and restrict the future land use resulting in land
devaluation.

The first issuc has already been discussed under the title of groundwater.

As for the ccosystem, there are three items to be considered. One is that the leachate
infiltration occurs only when the control of moisture content is not successful.
Another is an effect by toxic material. eachate produced at the proposed conaposting
plant should not contain toxic substances that may impact the ecosystem, since waste
handled at the plant should contain few sources of toxicity. The other is an cflfect
by organic matter. Leachate containing high concentrations of organic maiter may
change the living environment for microorganisms in the subsoil and, in turn, change
the structure of ccosystem, This change, if any, should not be negative.
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In regard to the restriction of future land use, there are two key issues to be taken into
account, Firsily, the land use in the project site is already restricted by its high salt
content. Sccondly, soil will be contaminated not by hazardous substances bul by
organics, which will be decomposed stowly but partly accumulated in soil for years
little by little.

Generally speaking, soil containing excessive organic matter may fall in short of
oxygen, then produce gases such as methane and hydrogen sulfide. Thus, excavation
before construction works could be risky. But it is only the case where exist
commonly expected biological activitics. In the present case of the composting plant
site, however, leachate seepage is limited in volume, and erganic matter will be
degraded only in a slow manner. Therefore, soil contamination with organic
leachate would not restrict the tand use options. Even if it should do so, the extent of
restriction should be by far smatter than that due to salinity.

Noise

Evaluation: Insignificant negative impact anticipated, buf controlled.

‘The ptant will usc a shredder to shred waste and a turner to turn waste in windrows to
supply oxygen. These cquipment can be a source of loud noise which might disturb
the daily life of adjacent residents and/or have an adverse health effect on the plant
workers.

Regulations in Mexico in regard to noise stipulate the following.

o Noise in the environment should not be louder than 68dB giving care to the
surrounding residents and fauna (NOM-081-ECOL-1994).

¢ Noise in the working areas to protect the health of workers is defined by NOM-
011-STPS-1994 which establishes the perinissible maximum time of exposure
to noise expressed by Continuous Sound Level Equivalent (NSCE)* as follows.

Table 4-1: Permissible Maximum Time of Exposure to NSCE

Time {Hours) NSCE (dB)
8 90
4 93
2 96
1 99
0.5 102
0.25 105

Both the shredder and the tumer produce noise of 85413 from lm away at the 1.5m

height according to the technical specification. Background noise level is assumed to
be at 50dB.

The foltowing cquation is given. .

[,p=Lw-20l0gmr-8-'“'""",'""""(i).

* NOM-011-STPS-1994 gives 2 guide to oblain Continsos Sound Level Equivalent (NSCE: Nivel
Sonoro Continuo Equivatente) in case where the workers are exposcd 1o noises with diftferent intensity
for dilferent period in their work day. ‘
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where Fav == Noise level at source (dB).

4.3.5

r = Distance between noise source and receiving point (m).
Lp == Noise level at receiving point r meters away from the sowee (di3).
In case where several noise sources exist, the following equation is to be used.
= 10 logo BI07 0 e (D)
where P = Resulting noise level {dB) from plural noise sourecs.
I'i = Noise level from noise source (.

If the shredder and the tumer arc working very closely, the noise level from the two
will be 88.01 dB by using equation (it). Since the buffer avea has 100m width, the
noise level at the periphery of the plant will be 50 dB using cquation (i). Combining
this and background noise, the resulted noise level is $3dB.* it is sulliciently below
the permissible imit of 63dB.

As regards the second standard, the noise level of machinery, i.c. 85dB, combined
with the background noise level, can be assumed to be the NSCE for the machine
operators who work near the turner or shredder for eight hours. The synthetic noise
still remains $5d13° and exposure to 85dB noisc for cight hours is within the
permissible fimit set by the norm, thus no health hazard is anticipated. liven when the
shredder and the turner come close each other, the combined noise level will be 88dB,
which should not be a serious problem.

Nevertheless, some plant workers may be vulnerable to noise less louder than the
permissible level. They are instructed to put appropriate clothes and protectors.

Offensive Odor

Evaluation: Negative impact on limited recipients (ite workers) and to be
minimized with care.

Offensive odor is nearly unavoidable in solid waste management. It will be a minor
issue for the majority, but can be extremely serious for limited population,

Culprits of offensive odor emitted from waste ar¢ gascs such as ammonia (NHg),
hydrogen sulfide (11,S) and methyl mercaptan (CH;SH) which are mostly generated
as the end products of the anacrobic decomposition of readily decomposable organic
matter.

On the other hand, the plant is planned to operate a windrow system of acrobic
decomposition. Waste will be mixed with air by periodical turning to maintain
oxygen in waste. Thercfore, well managed acrobic decomposition minimizes the
production of malodorous gases.

However, anacrobic decomposition can nat be totally ¢liminated particularly during
the first week of the whole process. This is because the waste younger than about one
week is biochemically active due to the high proportion of casily decomposable

* Letting two noise levels A(dB) and B(dB) (AzB), and when the disparity A-B is given, the vatue
d=C-A is empirically known, where (,(dB) is the compound noise level of A and B. In this casc, A-
B=0{dB)and d=3(dB).

> Following the above, A-B=35(dB) and d= O(dli)
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matter, and oxygen is quickly consumed inside the waste. Therctore, odor will be the
most problematic at the stages of unloading, shredding and fivst turning of the raw
material.

tn the curing section, although oxygen is not deliberately provided, natural oxygen

diffusion into the young compost can be expected because it is porous. Furthermore,

organics contained in the young compost are those which arc diflicult to be degraded

such as cellulose and lignin, and undergo a decomposition process only at a very slow
rate. Thus gas production is not significant.

A worry might be release of malodorous gases when the compost produets alter
curing are turned when they are transported, because of the possibility of oxygen
depletion in the deep portion of the mature compost. However, anacrobic process will
cease due to the drop in moisture content within the shoster period than the ptanned
curing period. Therefore, suflicient time is allowed for slowly produced odor to be
dispersed into the air, probably not remaining within the compost at the end of the
curing.

In conclusion, odor produced in the carly stage of composting is the most significant.
Since the plant design shows that a curing area with much less odor is laid out in a
portion closest to the residential area, odor will not affect the adjacent residents.
The plant workers are instructed to wear appropriate clothes and masks.
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5

Measures of Prevention and Mitigation of the
Anticipated Impacts

The previous chapter described the possible causes and effects on the environment
given by the compost plant development and the extent of the problems, Figure 5-1 is
a diagram to show the discussion on negative cnvirommental impacts schematically.

Besides cause and effect relations, the figure includes arguments against the
anticipated environmental eftects. These effects would be brought about under the
gencrally preswmed ciccumstances, but in the specific case of the composting plant
project proposed here, it is unlikely that they will occur.

The figure also shows countermeasures (typed in bold letters in Chapler 4) which arc
incorporated in the design of the project in order to prevent or mitigate the negative
clftects. Assuming that these countermeasures arc satisfactorily implemented, any

significant environmental negative impacts arc not envisaged, as sct forth in Chapter
4.

Recognizing the importance in this light, the countermeasures are presented in depth
in this chapter, together with approaches to ensure their performance.
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Countermeasures

Use of Tarpaulin over the Delivered Waste
Effect: Sanitary waste delivery
Ensured by: Supervision of aperation and instruction to the workers.

As the DGSU has been practicing so far, use of tarpaunlin over the waste on the trailer
during its delivery is continued. Experience of the DGSU suggests that this method
works satisfactorily to prevent waste from scatlering.

The execution of this practice is routinely checked and the tarpaulins are inspected to
sce if there are holes or tears. The workers are encouraged to follow this rule all the
time of waste delivery.

Distance from Anticipated {mpact Receptors

Effect: Prevention of impacts on adjacent residents, and protection of public
Sacilities.

Ensured by: Supervision of qualified engineers over the design and implementation
procedure.

The location of the landfill allows a distance from three groups of receptors of
anticipated impacts: residents, passers-by and public facilitics.

The most adjacent population is found in Ecatepec municipality at a distance of about
0.5 km from the site. this distance will reduce possible impacts on their health,
including oftensive odor and noxious fauna, to an acceptable level.

The design also lcaves a distance of at least 60m from the public facilities, i.c,
wastewater conducting canal Brazo Izquierdo Rio Churubusco, which othenwise conld
be distorted by the weight stress by the load of waste and platform.

Organic Waste Separation
Effect: Prevention of pollution of water and soil with contaminants.

Ensured by: Instruction (o the waste generalors and monitoring of impurities in
compost.

Organic wasle is separately collected within the sub-system and delivered to the plant,
with contribution of waste generators who arc instructed to discharge organic waste
separately from other waste. As a result of the agreement between the GDF and the

Scction 1, the collection of organic waste in the sub-system is totally under the control
of the GDF.

The compos{ produél is subject to a regutar qualily test, by which the presence of
unintended impuritics (e.g. heavy metals) is checked. When the product quality is

~unsafisfactory and if it is atiributed to the insuflicient scparate collection, the

instruction to the waste generators is reiteratively conducted.
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5.1.6

5.1.6

Control of Vehicle Flow
Yffect: Avoiding traffic accidents.
Ensured by: Monitoring of the veliicle flow.

Road signs along the Periferico to call attention of the general drivers {o the
movemen! of the waste trailers will facititate the lane crossing by the trailers and
minimize the possibility of trafTic accidents.

The waste trailers drivers are instructed and provided with signboards to carcfully
drive to enter and leave the plant. Within the plant, they will be guided not only by

signboards but also by the site managers to move to the posilions appropriate for the
specific accasions,

Site managers keep aftention to the vebicle flow to detect the possibility of traflic
accidents.

Operation Control

Effect: Vermin/patiogens control, less odor, and prevention of water pollution.

Ensured by: Moaisture and temperature monitoring (monitoring of €O, as an
option).

To confim whether acrobic decomposition is maintained, temperature and moisture
content are measured regularly. As  described in Chapter 4, problems of
vermiw/pathogens proliferation, offensive odor, and leachate-derived pollution are
avoided by keeping acrobic decomposition.

Monitoring of moisture and temperature can be enough to verify aerobic decompositian,
but a certain level of experience may be needed. Duting the pilot project, it will decided

whether the periodic measurement of O, within the windrows is carried out as
complement.’

Protection of Fauna
Effect: Protection of ecologically valued fauna species,

Fusured by: Suapervision of experienced personnel over the design and
implementation of fauuna protection plan.

Birds listed in the NOM-059-ECQOL-1994 are atlowed to escape from the project site.
IT the other animal species of the tist which were not yct directly observed but found
in the site prior to the implementation, they are trapped and escaped to the outside of
the project site and its influencing arca.

During the operation, instructions will be given to the personnel that works in the
sanitary landfitl not to bother, mistreat, kill or perturb the wildlife in the prorseriy or
along the access road.

¥ In praciice, the concentration of CO, is measured for the convenience. As the concentration of O, in the
air s about 21%, that in the windrow is assumed by subtracting the concentratlon of CO, from 21% Asa
rule, O, should not be less than 10%.
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Such protection plan should be directed by experienced personnel to ensure its
cfficicney.

Embankments

Effect: Protection of the plant, and aesthetic improvement.

Ensured by: Supervision of experienced engineers over the design and
implementation of embankmenits censtruction and performance.

Embankments are constructed so that the plant is protected from inundation, runolf
ingress into the canal is prevented, and also the visibilily of the plant is lessened.

Construction works arc managed by an experienced engineer following the design for
the said purpose.

Reforestation

Effect: Avoidance of loss of soil on embankments, and beautification of the area.

Ensured by: Supervision of experienced personnel over reforestation planning and
implementation.

Trees are planted on the outer slopes of the embankments. Accordingly, the visibility of
the plant is further tessened, noise and odor are cut off, and the acsthetics of the area is
improved.

The reforestation plan is executed under the supervision of experienced personnel.

Access Control
Effect: Avoidance of accidents.
Ensured by: Instruction to the guards and inspection of the signboards.

Eatrance of the general public is restricted by control of the guards and signboards at
the entrance of the access road to avord hazards on them.

The duty is instructed to the guards and the signboards are inspected regularly to
make sure that they are visible by people.

Safety Surveitlance
Effect: Prevention of risk for the workers.
Ensured by: Instruction to the workers and site supervisors,

The system of plant operation is instructed to the workers with particular attention to
machinery movement and operation.

The workers are also urged to use éppropriatc clothes to protect themselves from injure,
dust, offensive odor, vermin/pathogens and any other health danger raised at the landfill.
Such clothes will include gloves, masks, and boots.
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Conclusions

‘The previous chapters discussed the benefits brought by the project, its importance in

the urban sociely, and the anticipated influgnces of the modification of the natural and
sociocconomic eavironment.

In concluding impact asscssment, it should be cmphasized that the impact is a
function of the character of recipients and the type of activitics. [f the recipiculs
arc vulnerable or sensible, they can be affected however small the intended activitics
are, and vice versa. Therefore, impacts can not be assessed by looking at only onc
side: both the character of recipients and the type of activitics have to be taken into
account.

The recipients will be, in the present case, the environment, people, and the
meteopolitan society. The vulnerability or resistance of the environment at the site
was reflected by the description of the current environmental status. It was inferred
that the site is not particularly susceptible to the human interventions. Recipicnt
people are at a distance from the site, which reduces their vulnerability together with
the cffect of the cmbankments and planted trees. Since all members of the
metropolitan socicty produce wastes, it will be directly influenced by the project.

On the other hand, in regard to the activities at the site, the extent of ifs negative
influence is considered low, involving a number of preventive actions against
negative impacts, such as the establishment of a bufter area with embankments and
trees around the plant, site management measures, as well as the implementation of
operation control to minimize threats on the human health and the risks of
environmental contamination in the site and its influence area. Thus, the negative
influence for the environment and people is largely suppressed. Besides, through the
use of compost, the environment can be enhanced, resulting overall in positive
influence. On the other hand, for the society, the principle achicvement of the plant,
i.c. reduction of organic waste, should be absolutely fit tor the society’s needs.

In conclusion, the impact as a result of the character of recipicnts and the type of
activities is, therefore, not negative but could be even beneficial for the
environment and people, and highly positive for the society.
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Bordo Poniente Etapa V Graminea
Present View/Vista Actual Sporobolus pyramidatus

Tamarix juniperina Melilotus albus, Baccharis glutinosa,
Reforested arca/Area Reforestada Tamariz juniperina
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Egretta thula Anas clypeata
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Description of the Proposed Project

In accordance with the effective legislative document published by the SEMARNAP,
“the sanitary landfill is the engincering method recommended for the final disposat of
the municipal solid wastes, which are deposited of in or on the land previously
waterproofed, spread and compacted and covered with a tepetate layer to finish the
operations of the day”. The project proposed here is aiming to establish the sanitary
landfill as such.

fn the Pederal Bistrict, more than 11,000 tons of waste are generated daily, and most
ol them are eventually disposed of in effect at only one place dedicated to the
confinement of municipal wasles. That is the Borde Ponicente Etapa 1V samitary
landfill {ocated in the Federal Area of the ex-lake of Texcoco.

The necessity to develop a new land(ill, denominated as Bordo Poniente Etapa V, is
derived from a fact that the current disposal site of Bordo Poniente Etapa [V will only
work until the biginning of the ycar of 2001. Although it is proposed to vertically
expand the Ftapa 1V to prolong its scrvice life aboul S years mtore, this plan is not
sufficient {o sustain the SWM service, which can ncver ceasce. Further, duc to the
compressible land character of Bordo Poniente, the alternale use of two landhills is
highly prefarable for sound waste landfilling.

The landfill at Etapa V will employ a sanitary landfill method with best available and
practical engincering to securely confine municipal solid waste.

1.1 Background
The project of Etapa V is to be implemented within the scope of the M/P targeting the
year of 2010. Since the waste disposal is merely one component of the whole SWM
system, its requisites and conditions are directly subject to the M/P, Conscquently, the
outline of the M/P is presented in Table 1-1,
Table 1-1: Outline of the M/P
Phase 1 Phase 2 Phase 3
Data of 1997 (1999 - 2001) (2002 - 2004) (2005 - 2010)
Population 8,610,000 | 8,651,000-8747,000 | 8.796,00:-3,896,000 8,946,000-9,206,000
Waste generation amount (ton/year} :
Houschold 1,926,000 | 1,316,000-1,965,000 | 1,976,000-1,938,000 2,009,000-2,072,000
Commecial 1,210,000 | 1,217,000-1,223,000 | 1,229,000-1,216,000 1,244,000-1,267,000
Seryice 636,000 642,000-649,000 652,000-657,000 659,000-669,000
Special 130,000 131,000-134,000 134,000- 136,000 136,000-140,000
Others 267,000 268,000-276,000 271,000-275,000 276,000-282,000
Total 1,169,000 | 4,204,600-4.241,000 |  4,262,000-4,302,000 4,324,600-4,430,000
Discharge/Storage
N Introduction of source | Introduction of source | Malntaining source
Sub System | - . ] .
separation separation scparation _
Delegation Mived Mived Immdu'cuon of source Inlrml}u'ctmn of source
| separalion separation
Collection
Amount Sub System - 853,000-858,000 861,000-867,600 870,000-88 4,000
{tonfycary | Delegation 4,169,000 1  3,293,000-3,325,000 3,312.000-3,376,000 3,395,000-3,185.000
Method Sub System - Introduciion of Introduction of Maintaining separate
separate collection separate collection collection
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Data of 1897

Phase 1
(1999_- 2001_)_ .

Phase 2
(2002 - 2004)

Phase 3
{2005 - 2010}

Delegation

Mined

Transfer Station and Transpert

Mixed

Introduction of
separate coltection

| collection

tntroduciion of scparate

Transfer Station and
[ransport

s Instaliation of
weighbridges for
every station,
ttilization of a
single common
format for data
compilation

¢ Utilization of the transport monitoring and
contro} system (for § lows ) based on the
accurate incoming/outgoing weight measuring

v {ilicient transport allocation by the monitoring

and control system

Transfer amount (ton/yeer) 3,123,000 | 3,725,000-3,757,000 | 3,776,000-3,812.000 |  3,830.000-3,922,000 |
51,941,000- [ 52,652,000-
O&M cost{USfyear) 43,547,000 52,387,000 53,154,000 53,405,000-54,688,000
Intermediate Treatment o
Selection plant ¢ Fxpedment of o Implensentation of | o lmplementation of
operation epcralion control operation control with
moditication  to with 2 objectives oft the major objective of
incorpozats an - revenue oriented “quantity odiented
objective of picking; picking”.
quantity orienicd -quantitative picking, | » Utilization of the
picking. » Establishment of optimum “storage
* Experiment of “storage system” for systean” for recovered
“storage systeon” for recovered materials materials to cope with
recovered materials to cope with market market prices
1o cope with market prices fluctuation, fluctuation.
prices ftuctuation. inview of
experiment results,
Input Mixed 1,793,000 | 1,650,000-1,516,000 1,2838,000- 725,000 567,000-0
snt
(toyear) | Recyclable . 0 - 98,000 210,000-438,000 504,000-844,000
Reeyele amount{ty) 182,000 166,000-224,000 277,000-380,000 409,000-5%1,000
Recovery rate (26) 16,0 10.0-13.6 18.5-32.7 ; 38.2-70.0
Q&M cost (USS 1,600} 11,232 10,565 - 10,537 9,857 - 8,296 1,867 - 6,809

Composling plant

Design and construction

Starting operation

Ogpcration and maiatenance

Inpul amound (toa/year}

253,600 - 424,000

425,000 - 431,000

Compaost production

34,000 - 57,000

57,000 - 58,000

amount {fonfycar)

Investment (USE) - 3,959,000 1,345,000 1,334,000

O&M cost{USS/year) - 0-33,000 | 1,185,000 - 1,343,000 1,343,000 - 1,343,000
Final Bisposal

Final Disposal Site BP “Fapa IV RP “Etapa IV™ Operation of 3P Operation of 3P “Etapa
Santa Catarina verlicat expansion “Etapa V© V™ & “Elapay™
Design & construction
of BP® *Etapa V"
Disposal | GDF 1,489,000 | 3.619,000-1,592,000 | 3,325,000-3,101,000 | 3,089,000 - 2,993,000
amoun! do. Mexico 262,000 283,000 284,000 284,000
{tonfyear} [ 1ol 3,751.000 | 3,903,000-1,876,000 |  3,609,000-3,385,000 3,373.000-3,278,000
Investmeat (USS) - 12,708,000 - - i
O&M cost [ Bordo 9.925.69% 2,576,000 9,400,000 4,072,000
(GS$heary | Poniente e {2001) {2003) £2005)
Santa 9 A A
Catarina ) )
Others
Strect Length 12734 1,285-1,296 1,303-1,316 1,323-1,357
sweeping | (kmviday)
8%2}1) cost 3293,000 | 3,323,000-3,352,000 | 3.369,000-3.403,000 | 3.421,000-3,509,000

' 5 flows refer to current waste flows {from the transfer stations ic the S/Ps, from the transfer stations to

the final disposal sites, and from the S/Ps to the hinal disposal site) and addrllonal

transfer stations to the NIT and the NIT to the final disposal site.
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1.2

1.3

In regard to the final disposal, the following points have to be reminded.

¢ Separated collection is to be implemented for the waste generated within the
Sub-system so that cffective waste recycling and production of compost from
the organic waste are promoted.

s Conscquently, the disposal amount at the landfill is expected to be reduced.

o Landfill at Etapa V (proposed in this repoit) and that at Etapa 1V, which is to be
verlically expanded, are to be used alternately for every two or three years, so
that the soil is allowed to be compacted and stable.

Objectives of the Project

The prime objective of the project is to dispose of waste, which requires great
effort to reduce and which never goces out of the sight, in the most appropriate
method which can be realized by the GDF within their competence in terms of
engineering, finance and management without causing any unacceptable
environmental impacts.

It should be emphasized that this projcct is one of the essential componenis of the
Master Plan (M/P) of the solid waste management (SWM) in the DI' which was
prepared by the JICA tcam for the DGSU. The objectives of the M/P, which
consequently the landfill project is supposed to aim at, arc as follows.

¢ The improvement of public health and the reduction of health hazards in and
around the city, in order o promote the well-being of citizens.

e The implementation of the sustainable and cost-effective SWM services
required as the duty and mandate of the GDF through technical, institutional,
legislative improvement and appropriate administration.

¢ ‘The achicvement of the cnvironmental conscrvation through SWM by
cncouraging the public acknowledgment on the waste matter, promoting
“seduction”, “recycling” and “recovery” of waste and, with particular
importance for the present project, operating disposal facilitics which do not
degrade the environment.

[u order to achieve thosc objectives, the contribution by the landfill project is
expected to be the following.

¢ Continuation of the reception of wastes generated in the DF, as well as of some
municipatities of the State of Mexico, until the year 2012,

» Improvement of the final disposal method employed by the DGSU to avoid any
unacceptable impact to the environment by the operation of the sanitary landfill.

. Accomplishmcnt by the GDF, as the responsibility of the governmental body as
csfablished by the Nationa! Program of Urban Development 1995-2000, to
provide infrastructure necessary for the sound urbanization.

Justification of 'th.e‘ project

In Mexico City, more than 11,000 tons of wastes are daily generated (or 4.169 million
tones per year in 1997), which have to be collected, stored, transported, and disposed
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of in the most appropriate way in order to avoid possible negative impacts on the
social and natural environment.

As well known, solid wastes are the result of the human activitics. [ts gencration is
targely influenced by the sociocconomic level, the consumption habits and the season
of the year. The JICA team estimates the waste generation amount in the DI to be
4.430¢ mitlion tons in the year 2010. Therefore, for the period from 1997 to 2010, the
annual waste generalion rate is on average worked out to be about 0.5%. To manage
such large volume of wastes represents a great challenge for the GDF.

Legal Justification

Starting with the effective legal framework, the Public Administration of the DF is
responsible for the service of urban sanitation, in which the {inal disposal of the solid
wastes is included. In regards to environmental protection, the General 1.aw of the
Licological Balance and Protection of the Unvitonment (1L.GEEPA) specifics in the
Arl. 9 that preseevation of the ccological balance and protection to the cnvironment
are to be looked after by the GDF, pursuant to the legal provisions issued by the
Legislative Assembly of the DF and the powers referred to in articles 7 and 8 of this
Law.

Art. 7 fraction VI stipulates that the DI has the following authority: “regulation of the
systems of collection, transport, storage, handling, treatment and final disposal of the
solid wastes and non-hazardous indusirial waste in conformity with that prepared for
the article 137 of the present law™.

Articte 8 stipulates that the GDF will have the following authority: “application of the
rclative juridical dispositions for the prevention and control of the effects on the
cenvironment caused by the gencration, transport, storage, handling, treatment and
final disposal of the solid wastes and non-hazardous industrial waste in conformity
with article 137 of the LGEEPA.

Also, article 137 states that the operation of the systems of collection, storage,
transport, lodging, reuse, treatment and final disposal of the munteipal solid wastes is
subject to the authorization of the municipalitics or the DF, according to their
applicable local laws the Mexican ofticial norms,

fn the Environmental Law of the DF published in the Federal Official Newspaper of 9
July of 1996, regarding the handling of municipal solid wastes and the benefit of
services, the following is seltled down:

Art. 15 for the Secretary of the environment of the DF concerning:

Xiv. In coordination with the DGSU, to prevent and to control the
contamination of the soil, as well as the contamination originated
from the generation and handting of wastes in the arca not reserved
to the Federation. ' '

XV. In coordination with the DGSU, to settle down or to authorize the
establishment of the places dedicated to the managenent of waste
which is out of the control of the Federation, as well as to propose
the promotion of the arrangements that regulate their handling,
observing the ofticial norms. . '
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XXHU  Incoordination with the other competent authorities, to observe and
to fulfill the official norms in the benefit of the public seivices,
including those related with the supply of water, drainage and sewer
system, treatment and reuse of residual waters, conservation of
pluvial waters, cleansing, markets and central market, vaults,
staughterhouses and local transports.

XXV To regulate, to prevent and to control cnvironmentally risky
aclivitics outside of the mandate or the Federation.

XXX. To participate with the Federation in the analysis, approval and
application of the programs of prevention and control of derived
accidents of the realization of highly risky activitics for the
environment in the DU,

XXXI. To participate, in the cnvironment of their attributions, in the
regulation and application of the urgent measures that are required
to safcguard the integrity of the environment, in the event of
accidents, cscapes or spills of materials or wastes.

Art. 16 The DF will participate in the terms sctiled down by the Political
Constitution of the Mexican United States and the Statute of GDF, in the planning
and execution of actions coordinated with the Federation, States and Municipalitics in
the arcas of co-urbanized with Mexico City, in matters of protection of the
environment, and preservation and restoration of the ccological batance. For these
purposcs, they will subscribc agreements for the creation of the corresponding
Commission where they will attend and participate according to their own laws.

Art, 18. ‘Through this Commission, the following will be established:

1. The bases for the celebration of agreements, in the headquarters of
the Commission, according to what was agreed about the territorial
environments and functions regarding the execution and operation
of works, benefit of scrvices or realization of actions in the matters
indicated in Art. 16.

Art, 57, Those who cause contamination or deterioration arc forced to restore
the soil, underground, aquifer and the other affected natural resources in accordance
with the present Law and the official norms.

Art. 93. Regarding the wastes and in the terms of the oflicial rorms, people are
forced:

I. To prevent waste generation;

Il To minimize the generation of wastes that cannot be prevented;

I, To recycle or to reuse wastes that are generated;

v, To treat them prior to their disposal final, when they cannot be

recycled or to b_c _rcu_scd, in order to climinate or to minimize their
danger and volume, and
V. To dispose of the treated wastes tinally.

- Art. 94, Itis assumed, unless otherwise verified, that the owners or possessors

of wastes arc responsible for their damages and injurics, according to the case. Those
who manage residuals are considered as possessors during the time when they have
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1.3.2

the waste under their custody or responsibility. Vhe responsibility of the non
dangerous waste will correspond to the Public Administration the DF once they are
collected by its cleansing service.

The Ordinance by means of which the Internal Code tor the Public Administration of
the DF was reformed, and issued in the Official Gazette of the Federation on
December 1%, states inits Art. 33 that the atiribwtions are pointed owt for the DGSU
as regards to the municipal waste managenient as follows.

o In coordination with the competent authoritics, to sctile down approaches and
technical norms for the activities of minimization, collection, transfer, treatment
and final disposal of solid waste, to restore contaminated places, as well as to
establish the systems of recyeling and treatment of waste,

s To carry out the studies, projects and the construction, conservation and
maintenance of infrastructure works for SWM, transfer stations, selection plants
and utilization, as well as Ninal disposal sites;

¢ To organize and to carry out the treatment and final disposal of solid waste, as
well as the operation of the transfer stations;

¢ To rceeive the new works that require urban services and executed by other DI
agencies, administrative units and decentralized bodies.

In realizing this project, the entity responsible for SWM, i.c. DGSU, will fulfill their
responsibility which is established in the Political Constitution of the Mexican United
States, the LGEEPA, as well as the Environmental Law of the DF.

Social Justification

Sccondly, it is possible to point out the justification of the project from the view point
of social needs, since the projected work secks to give countermeasure to a demand
generated by the necessity to grant a public scrvice appropriate to the inhabitants of
the DF and of some co-urbanized municipalities of the State of Mexico.

It has already been mentioned that at present more than 11,000 tons of wastes have
been generaled everyday in the DF, and that nearly 10,000 tons are deposited in Bordo
Ponicnte Ftapa 1V. These municipal solid wastes include the domestic waste, those
from trade, public spaces, and markets and some special wastes {such as disinfected
medical waste). ‘The population enjoying benefits from the operation of this work will
be ecnormous, considering the population in the DI° (8.5 million) and population
inflow into the DI from outside durmg the day time.

In this connection, this figure at the beginning of opcrations in the Iandﬁll shows the
satisfaction of the demand of the service required by the population. However, the
quantity of wastc that is necessary (o be disposed of will increase in the same manner
as the population growth, unless satisfactory eflorts are made.

The sanitary landhilis have been used as a system ot wastc lmal dxs.posal in the DF for
already approximately seventeen years and the present project at Ltapa V will allow to
apply the experience of the previous landfill sites (Itapa 1 to IV} of Bordo Poniente.
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At present, two places of final disposal sites receive the solid wastes gencrated in the
DF. One of them is the sanitary landill Etapa IV, with a one year old useful life left,
and the second is that of Santa Catarina, which arrives at the end of its useful hife and

is closed shortly, although precisely speaking, no waste is disposed of in the latter for
the recent e,

Accordingly, although the M/P also proposes the vertical expansion of Ltapa 1V to
increase its capacily, there is a strong need for sustainable SWM in the DIF's soctety
to obtain another new landfill site.

Site Selection

The development of a final disposal site is land-intensive work because of its scale
and possible risk associated with its operation, and could impose severe “hardship” on
the recipient environment, cither natural or sociocconomic. Although technical
countermeasures are available for certain problems and uncertaintics, they could be
unacceptably costly for the sociely and can not be perfect. Considering that an
cavironmental effect is a result of the interaction of the causal activitics and the
recipient’s characters, it is worth considering first the latter, or in other words, to what
extent the recipient environment is susceptible or resistant to impacts presumably
caused by the proposed project. It should be emphasized here that the term,
environment, refers to natural, social, and economic environment, It also should be
reminded that the mitigation of negative effects always must be pursued, the ultimate
mitigation measure is the avoidance of the effects, and rational site selection is one of
the most practical and cflective tools toward avoidancc.

For this reason, the NOM-083-ECOL-1996 was issued which cstablishes the
conditions that should be satisfied by the sites o be dedicated to the final disposal of
the municipal solid wastes. Therefore, the analysis of the proposcd site of Ltapa V in
regard to the compliance with this norm is attempted as shown in the following table.

Table 1-2: Compliance with NOCM-083-ECOL-1996

; ; " Necessity of Consideration/
Issues stated in the norm Site conditions counter-megsures COUNtETeasUles
General aspecls
The minimum distance of The distance to the No need. Countenmeasures are
3,000m should be sccured nearest airport is about unneccssary.
from an airport where turbine | 10km.
enging airplanes are operated.
The minimum distance of The distance to the No need. Counlermeasures are
1,500m should be secured niearest airport is about unnecessary.
from an airport where 10k,
reciprocating engine airplanes
are operated.
The right of way of highways, | Autopistato Texcoco | Necessary. U-turn part is to be

raifroads, main and secondary
roads must be respected.

runs about 1.0k south
of the site. It will be
used for waste
transportation.

widened to avoid
adverse influance on
traffic onthe
autopista, when waste
transportation trucks
come into and go out
of the access road.
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Necessity of

Considerationf

the site to water extraction
wells for domestic, industrial,
irrigation and livestock

wells which were used
for salt making in the
site. »

Issues stated in the norm Site conditions COUNtBr- MEasuras countermeasures
Sites should not be tocated in - | Thesite isnotina No need. Countermeasures are
natural protected areas. natucal protected arca, | UNNCCessary. ]
The right of way of federal An gas pipe line is laid | No need. There is a suflicient
public works should be in the pround at the distance from the
respected, such as oil and gas | south-west of the site. pipcling.
pipelines, electric power However, itis out of

| pylons, water pipes, ete. the site. .
The minimum distance of The nearest residential | No need. Countermeasures are
1,300m should be sequred area is 2.2km away UNNTCESSary,
from an edge of a residential from the west border
arca, of the site,
Hydrological aspects .
‘The site must be outside of a The site is not located | No need. Countermeasures arc
flood phain with return periods { in such a flood plain. UARSCSssary.
of 100 years.
The municipal sotid waste The groundwater level | No need. Countermicasures are
final disposal site will not be is about 0.7m from the unnECessary.
located at swamps, salty surfacg, and the water
marshes and simitar places, has salinity. But the
site is not
swamp/marsh.
The miniswm distance of The site is nexito No need. Counlermcasures are
1,000m should be secured ‘Deen Texcoco Norte’ UNRECESSary.
from surface water bodies which is a sewer of
which have capacities for the | municipal waste water.
10 year return period rainfall. | So this is not surface
water body.
Geological aspecls
The site must be located ata Na fault is observed in | No need. Counleraeasures are
minimum distance of 60 the site and with in 60 unnecessary.
meters away form active faults. | from the site.
The site must be located The site’s subsoil is Necessary. Landfill slope is to be
outside of arcas with unstable | highly compressible inclined properiy to
banks where soil movements clay as Etapa 1V, avoid failvre.
may happen.
The zones, where serious Necessary. Impermeable liner is
seitlements may happen, which to be installed to
lead to land fractures and avoid watec-bearing
increase risk of water-bearing strata pollution.
strata pollution, must be '
avoided.
Hydrogeological aspects :
Infiltration rate to a water- The groundwater level | Necessary. Landfill bottom
bearing stratum must be fess is about 0.7m under the {impermeable} tiner
than 3x10" sec’. surface, bul the water will be installed to
can net be used for avoid seepage of
potable water due to its leachate to the
high salinity. . surroundings.
‘The minimum distance, from There are about 30 Necessary. Well casings are

negded to be
removed, then scaled

properly.
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| Issues staled in tha___nqg.(z};__ ) Site conditions __Necessityof “Conside rationd
farming use that are stll | counter-maasures countermeasures
operating or abandoned, must
be 500m.

As a conclusion, the project gencrally complies with the norm except a few items, {or
which practical conntermeasures arc taken to prevent anticipated unfavorable
CONSCUESNCCS.

Preliminary Studies of Field

The ficld studies developed for the claboration of the present caviromnental impact
assessment, consists the following. Through these studies, it was possible to obtain
the neecssary elements for the development of Chapter 3, which describes the natural
and socioeconomic environment.

Bibliographical Studies

Particutarly duc to its unique foundation history and the environment, the area of the
ex-Lake Texcoco has been extensively studied in terms of  geography,
hydrogeography, ecology and other wide range of scientific view. therefore, available
bibliography was utilized as many as possible.

Visit to the Area in and near to the Site

In order to obtain updated, and/or site specific information, the following rescarch
activities were carried out to make up for bibliography.

e Visits and interviews to the population that inhabits thc municipalitics of
icatepec and Nezahualcoyotl, adjacent colonies to the federal area of the ex-
Lake Texcoco in order to determine sociocconomic aspects and the population's
possible reception of impacts by the operation of the sanitacy landfill.

¢ the study of the flora and fauna present in the site and its influence area, to
determing the possible impacts by the operation of the sanitary landfill

¢ Analysis of underground and superficial water, to know the current state of the
quality of the water before the development of the sanitary landfill.

* Anatysis of soils, to determine the quality of the same ones, before the
construction and operation of the sanitary landfitl.

Current Land Use

The site is located in the ex-Lake Texcoco area administered by the CNA to the cast
of Mexico City. '

The fand has approximately 250 hectares that are adjacent to the south with the
highway Mexico-Texcoco; the north, west and east limits are surrounded with lands
without specific use of the project ex-Lake Texcoco. There are already gravel-paved
road on the four limits, and canals run along these limits. ‘The canat along the south
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limit, called Dren Texcoco Norte, is the largest, and only the canal along the west
himit is inside the adjacent road.

Regarding the coaditions of the land, as briefly mentioned before, it is a plain of
tacustrian soil with scarce vegetation except the pasture grass. The high groundwater
level about 0,50 to 1.5m is one of the outstanding characteristics of the site.

‘The project site and also its adjacent arca are under the similar conditions, without
any specific use of the Project Lake Texcoco belonging to the CNA.

1.7 Description of the Work

1.7.1 Project Outline

Outline of the conceptual design for A New Landiill Development is presented in
Table 1-3.

Tabte 1-3: Qutline of the Conceptual Design for A New Landfill Development

ltems Facililies
Area Site arca: 256ha
Filling arca: 194 ha
Landfdl capacity 29,032,000n° (23,226,00010n) is available for waste disposal.
Access Access road: 605m

Ring road: 5,950m
at Om elevation
outer road: 5,950m
inner road: 19,155m
at 8m ¢levation
outer road: 4,878m
inner read: 11,743m
at 16m clevation
outer road: 3,854m
inner road: 3,991m

Wasle transport  contro! | gate: 1 (existing)

facilities weighbridge: 2

tire washing pit: |

site office: |

parage: 1

car park: o

parking area for heavy equipment and/or storage yard: |

Leachate management Leachate extraction wells

concrete pipes with 600mm diameter: 15 nos.
Leachate extraelion pumps: 5 nos.
1Leachate collection lines

at Om clevation: 25,105m

at 8m elevation: 16,621m

at 16m elevation: 7,845m

Landfill gas management Gas cxtraction wells » :
“conerete pipes with 600mm diameter: 16nos.
Gas extraction pipes - PVC200 :
at Om elevation: 118 nos.
at 8m elevation: 1 ros.
at 16m clevation: S5 nos.

Surface waler management | Daily/intermediate soil cover: 30em (Compost is also usable.)
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Monitoring

Monitoring items:
sscltlement of the tand(ill
-leachate quality
-landfifi gas quality
-groundwater
-suiface waler
Monitoring facilitics
-monitering wells: 4 nos.

Aesthetic design

Mobile screen
Dailyfintermediate soil cover: 38cm (Compost is also usable.)

Closure and post-closure

Final soil cover: 60cm
Greening by seeding the final cover with prass

Landfill equipment

Butldozers (300hp class). 4 nos.
Sprinkler trucks {13,000!iter class): 2 nos.
txcavalors (85hp class): 2 nos.

1.7.2 Location and Land Area

The site for Etapa V is located in the ex-Texcoco Yake as well as Etapa 1V, the latter
being about 6km south-west of the former. The site has an arca of 256 ha and its
coordinates are 19°29°N (latitude 19 degrees 29 minutes north) and 98°58°W
(longitude 98 degrees 58 minutes west). The nearest residential area is located at
2.2km away from the west border of the site. The Mexico City International Airport is
situated about 9.5 km south-west of the site. The location is shown in Figure t-1.
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Rio Chutubusco, Brazo fzquierdp
Rio Churubusco, Brazo Derecha
Lage Churubusco

Lago de Regulacion Horana
Canal de la Compania
Canal de las Sa'es
Canat de fa Draga

Gran Canal de Desague
Dren Texcoco Nodde

10. Canalde Desfogue

11. Lago Nabor Carritio

12 Laguna Xa'apango

13. Evaporador Solar (Caracol)
14 Lago Recreativo %
15. Planta de Tratamientof Lodeg/Activados 9,
16. Laguna Facultativa
17, Planta de Tratamiento Tegf
18. Lago Texcoco Norle
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