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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 and
use of the portion of territory of the ex-Lake Texcoco in which the project is to be
implemented. :

The Mexican rclevant laws stipulates the following in regard to the federal zone
awthorized by the CNA.

Fraction XXIV, Article 32, of thc Organic Law of the Federal Public
Administration states that the role of the SEMARNAP is: “to administrate,
control and regulate of the use of hydraulic basins, springs and waters of national
property and the corresponding federal arcas, .7

Fractions 1 and VI, Article 40, of the SEMARNAP's Interior Regulation state
that the role of the General Subburcan of Administration of the Water of the
CNA is: “to administrate and guard the national waters, as well as the goods that
are linked to these, of conformity with the applicable juridical dispositions,
except for those commended to the General Subbureau of Operation, as well as to
watch over the execution of the Law of National Waters and their Regulations .7
and “to promote or carry oul the necessary measures to avoid the superlicial or
the underground waters and the goods subject to protection from contaminated by
garbage, waste, residuc materials, toxic substances, sludge, and product of the
treatments of residual waters, according to the applicable juridical dispositions™.

Fraction 1, Article 50, of the SEMARNAP's Interior Regulation, states that the
role of the Regional Management of the CNA is: “to exercise, inside the
territorial environment that have been assigned, the attributions of the
administrative units to which the articles 39 at 40 of this Regulation refer, .7

According to Fractions I, 1V, V and VII, Aricle 113, of the Law of National
Waters, nalional gaods whose administration corresponds to the CNA are the
following ones: the lands occupicd by the lakes, lagoons, tidelands or natural
deposits whose waters are of national properly; 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 property, exposed by natural
causes or for artificial works; the hydrautic infrastructure works financed by the
federal government, such as dams, dikes, channels, drains, gutters, aqueducts,
watering units and other built for the exploitation, use, and control of floods and
handling of the national waters, together with the lands thal occupy these and
with the protection arcas, in the cxtension that fixes the Comnission in each
case;

According to Article 117, last paragraph of the Law of National Waters: “the
Commission will agree with the state or municipal governments or individuals
intercsted through assignation or a public bid, in casc where the fatter will be in
charge of the custody, preservation and maintenance of such goods”
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According to Fraction VHI, Article 3, the riversides or federal areas are the steips
of ten meters of coniiguous widih to the river beds or the deposits of national
property, measured horizontally starting from the maximum level of waters™.

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

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

According to the first paragraph, Article 118, of the Law of National Waters: “the
national goods..., which the Commission is in charge of, could to be expleited or
used. even as the construction materials located there, by any individuals or
entities 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 Waters, the
role of the CNA is “(o grant the titles of concession, assignment or permission as
referred to in the preseat Law, .7 and “issue, in cach case, regarding the goads of
national property referred to by this Law, the corresponding declaration that will
be published in the Official Federation Newspaper™.

Understanding that the project site was determined through the discussion between
the CNA and the GDF, the use of land by the GDF for the said purpose is considered
sufticiently verificd.

-
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Identification of Environmental Impacts

Approach te be Used

An cavironmental impact is any alleration of the cavironmental conditions or the
creation of a set of adverse or beneficial environmeatal conditions cansed 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, predict
and interpret the impacts of a project in the environmental parameters that have a
significant implication to the natural and socioeconomic environment.

The development works, as we are concerned, could present diverse impacts to the
natural and socioeconomic environment, in stages such as land preparation, construction
and operation. In relation with the project type and the characteristics of the land and
environment, the impacits can be of diverse magnitude and significance.

This fact brings multiple key issucs and disciplines, interactions and complexity among
them. Therefore, with a purpose to identify possible environmentat impacts, a checkup
list is prepared (Table 4-1).

The left end column shows the environmental aspects in which impacts could be
observed. They are listed as to cover all possible impacts and not to omit any impact. It
should be noted that the list has been claborated for project in general, not specifically
for the present project.

The table also shows the anticipated impacts, or results, of the activities 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 analyze the environmental
impacts of the Etapa V landfill project in the following sections.
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41 Socioeconomic Environment
4.1.1 Resettlement
Evaluation: No impacl.
There is no need to resettle any residents, thus no impact caused by rescttiement at all,
4.1.2 Economic Activities
Evaluation: No or possibly positive impacl.
No economic aclivitics take place in the area which could be afTected by the project.
On the other hand, since the project will be located near to the currently operating
landfill site (Ftapa 1V), the condition of the present workers to commute o their
workplace will not be significantly changed. Although new job is only expected to be
created during the one-year construction stage, the job status of present workers is to
be maintained, which should be highly appreciated.
4.1.3 Transport

Evaluation: Negative impact is anticipated, whick is temporal and could be
minimized.

Change in traflic mode ncar the site is expected during the construction and operation
atong the toll road (Autopista Méxice-Texcoco) and a peripheral ring road (called
Periférico.).

The Periferico and Avenue Pedion-Texcoco are currently used for waste delivery to
the BP 1V. Therefore iraflic load along them will remain the same with slight increase
brought by traffic for construction. The increase in traffic load on the Periferico
should be negligible.

The Autopista is not used for wasie transport at present and should have an increased
traffic during the construction and operation. However, the Autopista can be
considered to have a capacity to absorb the tralfic increase brought by the project.

To give a general idea, the following figures are obtained.

e ‘The maximum capacity of one lane': 2,200 normal vehicles/hr
¢ The hourly peak traflic at present’: 87 large vehicles and 476 normal vehicles
(observed in a direction from Texcoco
. toward the DF during 8:00-9:00 in the
morning)
e The peak traffic of waste trailers®: about 60 trailers/hour
L]

‘I'he adjusting factors of the road capacity:

' An empirical value.
2 From the DGSU's survey on Wednesday, 27 Januar) 1999,
? The daily traffic of waste trailers are 700. Assuming the peak factor of two, 700124“2 =58.3.
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Adjusting factor in terms of road width': 0.94
Adjusting factor in terms of the large vebicles ratio to the total traflic’:
(.80

414

4.1.5

o The adjusted traflic capacity of the road with two lane:
2,200 * 0.94 * 0.80 * 2 = 3,309 (normal vehicles)

Although this is rather a crade estimation, but it will be certain that the road capacity
of the Autopista is sufficient. What should be siressed is that the impact by the project
is not permanent but restricted in the construction and operation period, and that
economic development and population growth particularly in the state of Mexico will
bring a much larger impact on the tratlic load than the landfill project.

Caution should be cxercised to the U-turn arca of the Autopista, junction of the
Autopista and the Periferico, and the junclion of the Auntopista and the newly built
access road. Since vehicles un the Autopista relatively high speed, any actions which
interrupt the traflic flow such as altering lanes and turning of long vehicles should be
carcfully controlled. Expansion of part of roads and other traffic control
measures such as providing clear signs to call for drivers’ attention to the
movement of waste trailers are carricd out. In considering those, examination on
the fluctuation of traffic loads of normal vehicles and that of waste trailers in a day is
taken into account with particular attention,

Public Facilities

Evatuation: No impact because of the scarcity of public facilities and sufficient
distance from the praject activities.

There is no public facilities affected except gas pipelines of PEMEX, which are
buried near the southwest corner of the project site. Because of the traflic of heavy
trailers and the presence of huge amount of waste accumulation, pressure could give a
stress to the pipelines, leading to an incident.

However, the project plans to locate the entrance of the trailers to the landfill on the
southeast corner and no traffic of them near the pipelines is predicted. Further, the
land which will actually receive wasle the gas pipelines is 100m ofl from the
pipelines.

Therefore, it is unlikely to give any negative impact on the PEMEX gas pipelines.
Division of Community

Evaluation: No impact.

The site is in the federal zone, where is no community., Therefore, there is no
possibility to divide any community.

N An cmpmcal value for the Im mdc mad

* An empirical value for the flat road with a farge \.ch[cks ratio of 38%, where one large vehicle is
assumed to be equivalent to two nermal vehicles.
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4.1.6

41.7

4.1.8

Historical Heritage/Cultural Properties
Evaluation: No impact.

‘There are no historical heritage or cullural properties in and around the project site
which could be afieeted.

Water Rights/Access Rights
Fvalaation: No impact.

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

Public Health

Evaluation: Expected impuacts are controflable and large benefits to the public
health shouid be brought.

Public health might be affected by the project for the following reasons.

I, Waste scattered from the waste trailers which deliver waste from its origins
ta the plant due to the mismanagement of waste delivery.

2. Offensive odor emitted from putrescible waste.
3. Proliferation of vermin and/or pathogens attracted to food waste.
4. Dust caused by waste tipping, trailers movement on site, or from cover soil.

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

Carcless delivery of waste may allow waste to be scattered along the transporlation
routes and around the landfill site, resulling into the depradation of city beauty and
public health.

Meanwhile, the DGSU has been using the tarpaulin 10 cover waste on the trailers in
order 10 avoid waste scattering. It is observed that the tarpaulin has been achieving
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. Yermin/Pathogen Proliferation

Organic waste attracts wide range of pathogens (i.e. discase-causing bacteria) and
vermiin {or discase vectors such as fly, mosquitocs, rats, ete. which transmit
pathogens) and hence can potentially increase the incidence of discases in
surrounding population and the site workers,

Waste is continuously landfilled (i.c. 24 hours a day) and covered with soil within 24

hours. Caver soil is widely practiced to prevent the population increase of noxious
fauna. ; _ :
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Theretore, vermin/pathogens proliferation should be minimum, without posing health
hazards to the public. The workers working at the landfill front ave instructed to pul
apprapriate clothes and cquipment to avoid any exposure to health hazards.

Finally, but by far the more importantly, it can not be teo stressed that in spite of the
two issues pointed out abave, the proposed project of sanitary landfill will be the best
available option for waste final disposal in terms of public health: the other options
of waste final disposal, i.c. open dumps, should produce considerably serious public
health hazards. Much more should be the no-project option, considering the facts that
waste, which could be minimized, reused or recycled, can not still be totally
eliminated, and that waste has to be disposed of ceasclessly with sustainability.

Waste {from the Project)
Evaluation: Negligible negative impact.

No excavation work is planned, thus there is no construction waste generated, except
plants and/or stones which have to be removed from the site before laying
impenmeable liners in order to reduce physical damage on them. There is no other
waste generation expected.

Therefore, the waste generation from the project is minimal and does not pose any
significant prablem.

Accidents/Risks

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

Landfill operation can lead to an unexpected incident duc to (i) problematic site
management and waste collection management, (i) problematic iraflic, (iii) waslc
load pressure (such as landfill slope slides and lateral movement of soil) and (iv) gas
generation. The second issue “problematic traffic” was discussed earlier.

a. Problems of Management

Incidents caused by careless site management can be expecied during both the
construction and operation phases.

During construciion, the operation of construction equipment and machine such as
dump trucks, bulldozers and loaders may be a danger to the site workers. Instructing
good sife operation to the workers, control of their movement and appropriate
site supervision by experienced personnel minimize the poteatial risk.

During the operation, waste itself can pose serious risk, Hazardous, chemically active,
andfor radioactive wastes are particularly dangerous for the workers and could bring
long term risks open to the general public. Since the BP V is not supposed to accept
those waste, proper waste disposal manner will be thoroughly instructed to the
gencrators of such waste. Al the site, waste is inspected periodically on arrival,

" and visually monitored by the site workers at the tipping front.

Even houschold waste can be hazardous. The site workers may be injured with sharp
material and broken glass. Containers with spray cans with remaining gas is

B-4-7
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explosive. The site workers ave equipped with adequate clothes and profectors
such as ploves and boots in case of such event.

CGlass material is also dangerous sciting spontancous fire to wasie under the sunlight.
Seil cover should minimize this risk,

The general public is prohibited from entering the site as practiced in Etapa IV,
thus danger to them will be also minimized.

b. Waste Load Impact

As waste is accumulated, its gravitational force tms to be a significant stress to the
land. The EIA study previously carried out prior to the construction of BP IV stressed
a possible risk of land subsidence by the waste landfill and impact on the canals
running in and around the ex-Lake Texcoco area,

Examination of influence on the canal, Dren Texcoco Norte, which is flowing the
south side of the site, caused by the New Landfilt Development was carried out by
using soil data acquired through the soil survey. Conditions set for estimation of
subsoi! settlement and the results of the examination are presented below.

Conditions for Fstimation of Influence

Data on soil layers at SM-1 bore hole are employed for the estimation. The alluvial
layer is subdivided into 8 layers as shown in Table 4-2. The waste load is assumed to
be the one when the landfill becomes 24m high and the umt weight of waste after
initial compression at landfill is assumed to be 0.8 to/m’. And two cases are set
depending on whether buoyancy caused by the groundwater is considered or not. Case
1 ignores such buoyancy, on the other hand, Case 2 takes buoyancy into
consideration.

Table 4-2: Subsoil Conditions

Layer Thickness of fayer (m) | Unil weight (ton/m”)
1 5.0 1.14
2 50 1.23
3 5.0 1.25
4 50 117
5 5.0 1.25
8 6.8 125
7 0.7 1.60
8 4.1 1.24

Note: The water level is assumed at Om depth, because the
groundwater level at SM-1 was 0.35.

Resu!ts of the Estimation

The results are schemalized in Flgurc 4-1.  The result of Case 1, without
consideration of the buoyancy, is that the final subsoil seftlement (theoretical
maximum) will be 13.82 m in the landiill center which may cause Smm settlement at
the 100m off-set drainage canal. Meanwhile, the final subsoil settlement (theorctical
maximum) of Casc 2, with consideration of the buoyancy, will be 9.35m in the
tandfill center which may cause 2mm subsidence at the 100m off-set dramage canal

B-4-8
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The duration of scitlement was also estimated. The result shows that it will take 3 to 4
years to reach 60% settlement (Sce Table 4-3). Therefore, in order to secure enough
interval before waste placement on a next Lft, alternate use of Ltapa 1V and V is
planicd.

Table 4-3: Duration of Settlement

Consolidation (%) [ 10 [20_ |30 [40 [50 [60 |70 |8 [0 [100 |
Buration (days) 19 74 186 384 | 726 | 1378 | 2667 | 5072 | 9879 | -
Setflement (m) 1138 [276 1414 [562 |691 [829 |967 |11.05] 1244 | 1382

------------------- Minimum eslimation of setilement
———— Maximum estimation of settiement

- L andfill

Figure 4-1: Subsoit Settlement

Influence on the Canal (Dren Texcoco Norte)

In conclusion, the estimation shows only Smm subsidence of the drainage canal under
the theoretical maximum subsoil scitlement caused by the New Landfill
Development. So, it can be said that the New Landfifl Development will not posc a
serious problem on the drainage canal structure.

The other possible concerns in regard to the compression effect are derived from the
presence of wells within the site, which were previously used to cxtract salty
~ groundwater. Without properly dealing with those wells, the following is anticipated.

o The impermeable !incr at the bottom of the landfill is pressed down, scratched
with the scaled wells, and damaged. [t may have a faulf, or may become
susceptible to a fault.

B-4-9
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¢ Change in subsoil structure by weight pressure may result in cracks or fissures
of the wells, If leachate should be leaked into groundwater, such cracks or
fissures would act as a migration pathway towards underlying strata.

The landfill plan states that the well casings arc totally removed and the horcholes

are filted with bentonite. If the work is successfully done, the worry mentioned
above can be ignored.

c. Gas Generation

The biological process taking place in a landfill with municipal solid waste resulis in
the generation of so-called “landfill gas” or “biogas” which contains Cly, CO,, and
small quantitics of CO, N, O, ammonia, sulfidc and other trace gases. Primary
concern regarding the biogas is CHy and CO,. The proportion of these varies with the
composition of waste and the age of the landfill, but in gencral, CO; becomes the
principal gas (about 60% on dry volume bases) in the carlier stage of anacrobic

decomposition. After this, CH; exceeds CO,, remaining about 60% for a fairly long
period.

Clly is, if present in the air in concentrations between 5 and 15 %, explosive, Within a
landfill, oxygen depletion acts as an impedance of CHy explosion. Once CH,4 migrates

to the outside of the landfill and meet with air, however, there is a large risk of
explosion.

CO,. being a heavier than air, tends to migrate downwards and remain in the lower
portion of the landfill for long time. When there is a chance of migration and contact
with grouncwater, it will be partly solved or precipitated as calcium carbonate on soil.
However, if it finds a pathway to enclosed sections (houses and/or buildings), CO;
will be concentrated up 1o over 0.5% and it is asphyxiant.

Migration pathways for those gases can be geological formation (fissures, joints,
caves, ¢ic.) and man-made structures (boreholes, wells, sewer, etc.), and also can be

found on site such as monitoring sumps, ventilation facilities and crackes created by
seltlement at site margins.

The proposed landfill design incorporates passive ventilation facilities in order to
prevent unexpecied gas migration. As far as the ventitation is exercised in a controlled

manner, fandfill gas will be trapped and dispersed before migrating and risks due to
the tandfill gas will be minimal.

Besides, due 1o the presence of the gcomembrane liner on the bottom of the landfill,
the chance of biogas migration through underground pathways is also minimal.
Further, as for CO,, there is a sufficient distance between its source and the residential
area, which is an anticipated target of CO; impact.

It should be stressed that landfill gas formation generally lasts for nearly 15 years or
more afler the sile closure, depending on the decomposition speed of waste.
Therefore, ventilation facilities are kept maintained and regular monitoring of
gas compesition is carried out, '
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4.2

4.2.14

4.2.2

4.2.3

Natural Environment

Topography and Geology
Evaluation: Negligible negative impact.

Change in topography is incvitable, but the topography and geology of the site is not
particularly valuable. Further, 24m height should not be significant change in
topography of the vast and totally flat ex-Lake Texcoce arca. The impact should be
discussed not in terms of topography but of landscape, which will appear later.

Soil Erosion
Evaluafion: No impact.

Vegetation, which scarcely exists in the project site, will be removed for landfill cell
preparation. But the landfill work starts right after the cell preparation, thus it is
unlikely to cause soil erosion.

Groundwater

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

The possible eavironmental impact on groundwater is twofold: change in the phreatic
water level and change in groundwater quality.

a. Groundwater Table Level

Change in the groundwater fable level may have a scrious imprecation for the
hydraulic structvres owned by CNA in ex-Lake Texcoco area.

One of the priority issues of the BP V landfill design is to minimize the volume of
leachate by minimizing rainwater infiltration. As a result, water recharge into the
shallow groundwater will decrease, then water table will be lowered. However, the
landfill site is only a small portion of the whole ex-lLake Texcoco arca from which
groundwater recharge takes place.

Therefore, the decrease in the water table level will be too small to give any influence
to the local groundwater hydrology, and an adverse impact is null.

b. Groundwater Quality

When water passes through waste which is under biological decomposttion, a wide
variety of substances present in waste, of which heavy metals are of particular
concern, will be dissolved into water. As the decomposition of relatively young waste
produces carbon dioxide and organic acids, pH of water drops and toxic constituents,
particularly heavy meials, become readily soluble. The impact of leachate on

~underlying groundwater should be considered in terms of quantity and quality of

leaked lcachatc.

In general, origins of water (or leachate) can be waste itself, rain, surface water body,
or groundwater, but the first one is usually negligible. In the present case of BP V,
neither surface water nor groundwater will be the source of leachate as there is no
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4.2.4

4.2.5

4.2.6

major surface waier body around, and groundwater infiltration into the landfill is to be
cut off by an impenncable liner laid at the tandfill bottom, The remaining possible
origin of leachate is rainfall, but its pereolation into the waste is considered to be
small. This is because cover soil and intermediate cover soil will act as waterproofing.
Therefore, leachate generation amount is controtled in first place,

Generated leachate will gradvally travel dowawards through wasle, rmchmg a
permeabilization systen. The system consists of a synthetic liner of 10" emvsee
permeability with Tnm thickness, and the original clay formation of with about 0.5 m
thickness, betow which exists the shallow groundwater. As far as the liner functions
in a normal manaer, the system should be enough to prevent leachate from leaking,
hence preventing groundwater contamination.

Abnormal function of the liner can be anticipated in case where the liner gets
damaged by hard objecis or pressure given by waste and/or accumulated leachate. The
proposed design atteinpts to protect the liner from physical damage by providing a 0.5
m thick tepetate layer over the liner, and to control the water head of leachate by
extracting it. Waste load wil not canse land subsidence large enough to make a fault
to the liner (sce above). Therefore, the possibility of leachate leakage s substantially
small.

In conclusion, the possibility of contaminated groundwater will be negligibly low.

ABC study (1993) pointed out that the abandoned wells existing in the surrounding
arca might act as a migration pathway for leachate. it would be problematic only if a
certain amount of leachate with significant contaminants reached one of the wells,
However, beeause of what has considered above, such event is implausible.

Hydrological Conditions
Evaluation: No impact.

The project is not such type of actlivity as causes alteration of hydrological conditions
(e.g. water flow volume, flow speed and river bed conditions). Further, there are no
surface water bodies whose hydrological conditions is to be affected.

Coastal Zone
Evaluation: No impact.

This is not relevant 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 pos:me impact in
long-term.

a. Flora

The natural condnlon in the sile where the landfill in question is to be est’xbhshed will
be altered, The alteration will be in gencral observed by the reduction of the vegetable
cover and change of the composition of flora species, which wnll be mcumd at different
stages by different activitics. :
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‘The causal project activities and their cffects will be as follows.

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

ii. Land preparation will eliminate the vegetable cover which was placed with a
purpose to prevent a storm dust, and re-intraduce that probtem.

iii. Traflic during the construction and operation along the access road from the
Autopista may produce suspended particles and dusts and affect plant
growth.

As for the first issue, there was no biotic population obsetrved in the project site
referring to the list of flora defined in the NOM-059-ECO1L-1994. Thus, no impact on
ecologically valuable specics is predicted.

Regarding the sccond, it should be noted that the project site is currently mostly
naked. The increase in the probability of storm dust duc to the vegetation elimination
is deemed to be considerably small. Further, the land is eventually covered with
impermeable liners which will shut out dusts.

Regarding the third, the occurrence of particles and dusts should be mintmum because
the access road is paved with asphali. Besides, as mentioncd, there are no plants of
particular ecological interest.

On the other hand, the project is aiming to establish a new green area afler the closure,
Since the present project site has only limited vegetation because of the salinity of the
soils, the introduction of plants should be a long-term positive impact.

b. Fauna

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

Contrary to flora, and in spite of human intervention for decades, or in fact centuries,
in the area, the field reconnaissance and bibliographical study revealed the presence of
a variety of fauna. It was also found, however, that not a few vertehrates are the
species which are tolerant of external interference, and that birds, which is the
dominant group of observed fauna, should easily escape from their unfavorable
environment dug to their mobility.

Considering in this way, a bird Buteo jamaicensis, which was found in the project site
and is designated by the NOM-059-ECOL.-1994 as a species which requires special
protection, will be able to flee from adverse impacts.

The other species which were found in the project site and on the tist of the norm are
the following reptites:

Guerrhonotus liocephalus
Salvadora bairdii
Thamnophis eques
Thamnophis scaliger
Pithuophis deppei

The first three are regarded‘ rare, and the rest arc considered to be threatened. The
definitions of these two categorics, according to the norm, are as follows.
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Rare: Those species 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 specitie habitats,

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

In order to minimize the adverse effect on their survival, the project considers the
program of their relocation te the outside of the project site prior to the project
implementation. The decrease of their population will be prevented.

A stress should be placed on the fact that the impact on fauna are rather temporary
since the praject site atter the landfill closure will be turned 1o a new green habitat for
fauna. The long-term overall impact could be positive.

Meteorology
Evaluation: No impact.

The scate of the project is not large enough to causc any change in meteorology.

Landscape/Aesthetics
Evaluation: No Impact.

As the project site is ahmost flat, the presence of 24m high landfill must be a
significant change in the appearance of the area.

In considering an issuc of landscape, however, not only the simple appearance but
also, or with higher attention, how the appearance appeals to peoples’ perception
should be taken into account.

Although the latter is highly subjective and difficult to be discussed in general terms,
a good attempt will be to employ a photomontage technique to compare the landscape
before and after the project. The resuits are found in the plates attached 1o this report.
It can be deemed that since the ex-Lake Texcoco area is vast, the elevation of 24m is

not significant. Further, vegetation developed on the landfill is expected to improve
the aesthetics of the area.

As the landfill is 2.2km away from the nearest residential area, it is not be well seen
by the residents. It will be most visible from the Autopista, hence the car drivers and
passengers will be those who perceive the landscape. Since the site is not regarded as
a scenic spot, it is considered that any impact to the drivers and passengers given by
the change in landscape will be refatively small.

Pollution

Air Pollution

Evaluation: Insignificant negative impacts anticipated, but prevented by control.

Air pollution may be caused by two factors: traffic and site operation.
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a. Air Pollution by Traffic

It is generally known that vehicle transpottation poilute the atmosphere duc to the
exhaust gas containing SOx, NOx and CO. The presence of these may increase the
eccurrence of respiratory  discases or eye irritation in population and damage
vegetation.

Since Itapa V is to be used as an alternative to Etapa [V, waste trailers will be simply
diverted from the present access road to the Autopista toll road and a new access road.
Although the travel distance will increase by about 10km for one round trip, the
increase of pollutants emission in populous areas duc to the project will be only
slight.

b. Air Pollution by Operation

Air pollution causcd by landfill operation is atiributed to the generation of noxious
gases and dust.

Regarding the former, the concera is twofold. One is major biogas components,
namely methane ang carbon dioxide, and already discussed carlier. The other is about
trace gases with offensive odor, which will be independently considered later.

In respect of dust problem at the site, it is anticipated that dust will be raised at the
tipping front, from the soil cover, and/or from the inner roads when a vehicle passes
(the outer road, paved with asphalt, will not be a dust souree). For the first issue, it
will be more or less incvitable due to the nature of the operation, but the problem is
very local and the impact can be minimized by workers’ using apprepriate
masks. Dust from the soil cover will be insignificant since the proposed project
sprays leachate over the Jandfill. Spraying lcachate and the control of vehicle
movement within the site will limit the dust form the inncr roads.

Water Pollution

Evaluation: Negative, and possibly long-term, impacits anticipated but to be well
controlled.

Water pollution could be found in groundwater and surface water, and the former was
already discussed.

There are three canals along the west, cast and south sides of Etapa V. Possible cflect
on surface water will be caused by the following.

s Overflowed leachate migrates over the land surface to reach the canats.

« Infiltrated leachate migrates via unsaturated pore spaces toward the canals.

o Infiltrated leachate migrates to the shallow groundwater and contaminated
groundwater reaches the canal.

On the other hénd, the design of the Etapa V landfill includes the soil cover over the
waste and an impermcable HDPE liner at the bottom of the landfill. Theretore,
lcachate generation within the landfill and migration out of the landfill should be well

controlled. It is untikely for leachate to cause surface waler contamination.

However, surface water pollution might be also occurred by the ingress of runolt. [t is
unlikely that runoff water becomes contaminated with leachate or particles of the soil
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cover. this is because firstly runoff water does not have a contact with leachate due to
the presence of the soil cover, and secondly the final cover is firmly compacted not to
be croded. Further, since rainfall in the region is fow, the problem will be only
occasional. Thercfore, the impact of surface runolf on the surrounding canals is
insignificant.

Soil Contamination

Evaluation: Negative, and possibly long-term, impacis anticipated but to be well
controlled,

Soil contamination matters because if it occurs, groundwater will be degraded, soil
ccosystems will be affected and the future fand use will be restricted.

Soil contamination is probable only if substances present in the leachate from the
tipped waste intrude into the sotl. However, there is an HDPE liner to confine

leachate within the landfill, hence it is very unlikely that leachate {inds a way to the
soil.

In regard to the land use, the site is currently already restricted due to the high salinity.
The landfill development may even improve the land condition since vegetation will
be introduced on closure.

Noise and Vibration

Evaluation: Insignificant negative impact anticipated, but controlled.

There is a suflicient distance from the site to the adjacent population. Therefore, there
will no impact by noisc or vibration on residential areas.

Hawever, noise and/or vibration caused by heavy machinery might have health effects
on the workers at the work front. An appropriate health control for them should be
practiced.

Land Subsidence
Evaluation: Ne impact.

f.and subsidence is only limited to the landfilled arca and was already discussed
carhicr.

Offensive Odor

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

Although organic waste generated in the sub-system is to be separatcly collected and
delivered to the composting plant, organic waste will still be a large proportion of
waste to be disposed of at Etapa V. Therefore, production of offensive odor is
anticipated. o - o

However, it is observed thal the dry climate of the McxicolCi!y helps decrease :odor.
FFurther, once tipped at the landfill, waste is compacted and covered with soil at
fairly short interval. These practices should minimize odor problems.
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Offensive odor may also result from the production of tandfill gas. However, landfill
gas should not cause a significant odor problem as they will be ventilated in a
controlled manner and will be adequately treated.
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5

Measures of Prevention and Mitigation of the
Anticipated Impacts and Monitoring Program

‘The previous chapter described the possible causes and cflects on the environment
given by the landfill development at Etapa V and the extent of the problems. Figure 5-

1 is a diagram to show the discussion on necgative environmental impacts
schematically,

Besides cause and effect relations, the figure includes arguments against the
anticipated environmental effects. These ¢ffects would be brought about under the
generally presumed circumstances, but in the specific case of the Etapa V landtill
project proposed here, it is unlikely that they will occur.

The figure also shows countermeasures (typed in bold letters in Chapter 4) which are
incorporated in the design of the project in order to prevent or mitigate the negative
effects. Assuming that these countermeasures are salisfactorily implemented, any

signiftcant environmental negative impacts are not envisaged, as set 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 operation and instruction to the workets.

As the DGSU has been practicing so far, use of tarpaulin over the waste on the trailer
during its delivery is continued. Experience of the 1DGSU suggests that this method
works satisfactorily to prevent waste from scatlering.

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

Distance from Anticipated Impact Receptors

Effect: Prevention of impacts on adfacent residents, lowering visibility, and
protection of public facilities.

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 Ecatepee municipality at a distance of about
2.5 km from the site. This distance will significantly reduce possible impacts on their
health, including offensive odor and noxious fauna, to a negligible level.

The viewers of landfill could be the passers-by along the Autopista. Duc to the distance
from the highway from the site, about 0.6 km at minimum, its visibility is fairly small.
This suggest that no significant impact on the perception of those people in terms of
landscape or aesthetics is foreseen.

The design also leaves a distance of 70m from the public facilities, i.e. gas pipelines of
PEMEX and canals, which othenwise could be distoried by the waste load stress.

Control of Waste Access
Effect: Prevention of landfill of unintended waste.
Ensured by: Instruction to the workers.

With a purpolsc to avoid the entrance of solid wastes which should not be disposed of

. at the landfill Evapa V because of their hazardous characteristics, a routine visual
- inspection will be made on two occasions.

. In the inspection on the arrival of the waste trailers at the weighbridge, the following
is observed: ' ‘

o Type of vehicles (origin, rclevant ziuthorily (dclcgéilidn or municipality))
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+ ‘Type of arca from which waste was collected.

¢ Type of waste (cither normal houschold waste, liguidish, powdery, oily, or any
other).

In the inspection at the work front during the waste unloading:

¢ Type of waste,
* Presence of dangerous materials {sharp metal, glass, cte.).

In the event of identifying suspicious waste, the following actions are taken,

+ Stop the disposal of the concerned waste.

* Obtain general data of the trailer and the waste (origin of trailer, place from
which waste was collected, character and weight of the waste, cle.).

¢ Direct the wasle to personnel of appropriate responsibility.

¢ Follow the relevant laws on penalty.

» Consider the preventive measures to be taken,

The site workers are instructed in advance how to carry out inspection, together with
the knowledge about whai kind of risk is accompanied by what type of waste.

5.1.4 Control of Vehicle Flow
Effect: Avoiding congestion of trailers and traffic accidents.

Ensured by: Supervision of qualified engineers over design and implementation of
road engineering, supervision over vehicle movement and instruction to the drivers.

Expansion of the Autopista at the U-turn part and road signs along it to call attention
of the general drivers to the movement of the waste trailers will facilitate the lane
crossing by the trailers and minimize the possibility of traflic accidents.

The access road from the Autopista is 30m wide and 1.5km long. The space around
the weighbridge is sufTiciently targe. Therefore, the entrance and exit area, where a lot
of traffic can be expected at peak hours, has enough room to absorb and regulate the
vehicle Now, and to ensure the safe traflic,

Inside and around the working cells, the movement of the trailers and other machinery
is controlled to be one-way and at low speed by signs, instructions to the drivers and
operators in advance and visual superviston by site managers.

5.1.5 Signboards
Effect: Minimizing risks.
Ensured by: Inspection of signboards

Inside the sanitary landfill, it will be indispensable to provide an indication system,
basically for sccurity of traflic {sce above) and site workers to prevent accidents.
Indications for the workers include “no smoking”, “use of protection”, “no enter”,
“attention to (railers”, and others. :

The system should be based on the nationally or internationally accepted symbols
using standard figurcs and colors. The indication are clearly expressed on the
signboards, which arc made of resistant materials. They arc placed at strategic poirits
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which are perfectly visible at convenient distances but should not obstruct site
operation. For this purpose, some will be fixed, while the other witl be mobile.

Appropriateness of their expression, location and visibility of the signboards is
regularly checked.

Daily Soil Cover

Effect: Prevention of odor emission, control of noxious vermin and patiogens, and
control of rainfall infiltration.

Ensured by: Supervision of qualified engineers over aperation and scheduled
sapply of material,

Within 24 hours aficr being disposed of into the working cells, waste is covered by
soil, called tepetate, with thickness of abowt 30cm. By doing so, offensive odor
emission is cut oft, the development of discase-causing vermin and pathogens is
prevented, and rainfall infiltration into the waste is minimized, hence so is the
leachate generation,

The amount of storage of tepetate depends on the availability of the land. Considering
that there is a vast space in the carly operational stage of the fiest lifl, 70m wide bufler
arca outside of the outer road, and 100m widc offsets on the first and second lifls, the
room is abundant and can not restrict the tepetate storage amount.

The tepetate is supplicd by private entitics on contract basis through a bidding. The
compliance of the contractors’ performance with the contract is supervised by the
GDF so that the supply is not suspended.

Impermeabitization

Effect: Prevention of groundwater intrusion into the waste, groundwater and soil
contamination with leachate and migration of landfifl gas.

Ensured by: Inspection of liner quality, supervision of qualified engineers over
secured impermeabilization implementation and water quality monitoring.

The impermeable liner (geomembrane) of HDPE with Tmm thickness is laid over the
cells before waste is landfilled. Since the permeability of this type of membrane is at
the order of 10" em/sec, there is virtually no passage of media. In other words, (i)
groundwater does not intrude into the waste, thus leachate generation amount is
reduced, (i1} the leachte is not allowed to flow out of the cell {together with an eftect
of the pumping and spraying method explained later), and (iii) migration pathway of
landfill gas is intercepted. Therefore, the anticipated impacts caused by feachate and
landfill gas, both of which are in fact the principle concerns of waste landfill, arc
significantly minimized, and it can be concluded that the employment of the
geomembrane is a fundamental element of the proposed design of Etapa V.

Prior to the construction, land preparation is carried out. by removing rocks or plants
which might affect the linér. Besides, the casings of the existing wells are removed and

' replaced with bentonite. Before being employed, the liner is thoroughly inspected to sce

if there is a fault. After the inspection, it is anchored with sufficient depth at 4m distance
from the cell edge. The liner is covered with tepetate with thickness of S0cm under the
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road, 30¢m under the cell slope and 50cm inside the cell in order to avoid physical
damage.

Whether the impermeabilizatioin is functioning or not is monitored by regular analysis
of groundwater and canals outside the landfill (sce later).

Treatment of Leachate
Effect: Minimization of possibility of leachate infiltration.

Ensured by: Supervision of qualified engineers over the design, construction and
aperation of leachate treatment system and regular mechanical inspection

I.cachate, collected on the bottony geomembrane, is lead to the 131 leachate suction pits
prepared on the corner and intersections of the inner roads through the leachate drainage
lines laid along the inner roads. Although the land is at first fairly flat, waste load will
produce small gentle slope toward the center. Vertical pump-up shafts are cquipped at
15 suction pits located in the central portion of the landfill, and the accwnulated
teachate is pumped up. The icachate is then sprayed over the landfill, encouraged to be
evaporated.

In this mammer, the undue accumulation of leachate, which would increase the
possibility of leachate infiltration through the gcomembrane, is avoided.

The functions of mechanical equipment (i.c. pumps and sprays) are regularly checked.

Landfill Gas Control
Effect: Prevention of unexpected landfill gas migration.

Ensured by: Supervision of qualified engineers over design and censfruction of
ventilation wells and meonitoring of wells’ function.

The suction pits mentioned above also work as tandfill gas ventilation wells. When
biogas is generated, the air pressure becomes high, and acts as a driving force of gas
movemeni in an opposite direction of gas pressure, Therefore, the suction pits, in
which air pressure is the lowest inside the tandfill, smoothly draw and vent gas.

Without such method, gas pressure inside the landfill becomes uneven. It can be
partly so high that gas is forced to be concentrated in migration pathways of limited
number. Consequently, the nisk caused by gas migration, i.e. explosion by methane
and asphyxiation by carbon dioxide, is raised.

In the ventitation wells, gas composition is monitored in order to see whether the
ventilation system is functioning well.

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

Eusured by: Supervision of experienced personnel over fthe design and
implementation of fauna protection plan,
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Before the project imiplementation, fauna species found in the project site and listed in
the NOM-059-ECOL-1994 are trapped and escaped to the outside of the project site
and its influencing area.

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

Such protection plan should be directed by expericnced personnel to ensure ils
cificiency.

Reforestation

Effect: Avoidance of loss of cover soil, increase in green area, and introduction of a
new habitat for wildiife.

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

After the closure, the fandfill surface is planted. The vegetation cover will reinforce the
stability of the cover soil, avoiding soil loss. It also provides a new green arca which
attracis wildlife. This measure, to be considered as environment enrichment rather than

mitigation, should be highly evaluated considering the current poor vegetation at the
site.

'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.

Entrance of the general public is restricted by control of the guards and signboards at
the cntrance of the access road. The duty is instructed to the guards and the signboards
are inspected regularly to make sure that they are visible by people.

Safety Surveillance

Effect: Prevention of risk for the workers.

Ensured by: Instruction to the workers and site supervisors.

Safely manuals are prepared which indicate actions to be taken in case of fire. injure,
and other contingencies aftecting the workers® safety.

Through the manual, and also oral instructions, the workers are urged to usc appropriate
clothes to protect themselves from injure, dust, heat, 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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Monitoring Programs

Monitoring program is undertaken with three purposes. One is to understand the
ongoing activitics inside the landtill so that the prediction of the impacts and planning
of next actions to be taken are possible. Another is to ensure that the countermeasures
arc working properly, in other words, no contaminants that may affeet public health
and the surrounding nataral environment are ¢scaped outside the landfill. Finally, the
collected data are to be interpreted so that they are reflected to the future landfill
plans, Elements to be monitored are elevation of Hifls, groundwater, surface water,
leachate and tandfill gas. The monitoring program is shiown in Table 5-1.

i Manitoring of Waste Decomposition

Monitoring settlement of the landfill is important in this site. The settlement will be
causcd by decomposition of waste and subsidence of the subsoil. Data obtained by
this monitoring can be usceful for the future landfill operation and land use afler
closure.

In addition 1o the monitoring of sctilement, leachate and landfill gas quality, which
can show the progress of waste decomposition, are also monitored.

il Monitoring of Environmental Quality

This monitoring will be conducted in view of environmental protection. It is
recommended to monitor the quality of:

o groundwater al upstream and downsteeam of the site.
o surface water of drainage canals around the site at upstream and downstream.

In order to get samples of groundwater, four monitoring wells with 40m in depth are
to be installed around the landfitl because direction of the groundwater under the site
is indefinite.

No evidence of groundwater contamination with leahate implics that the
impermeabihization is working adequately. This further suggests that landfill gas
migration through the liner is unlikely,

Table 5-1: Monitoring Program

Subject Monitoring item Frequency {per year)

Seitlement Elevation of lift{s) 1
Temperature 2

CH, 2

Landfitl gas cO, 2
N, 2

.16 2

el Frequency {per year)

Monitoring item Leachate Groundwater * Surface water
Temperature 2 ' i 1
Color 2 1 1
pH 2 1 1
BOD; 2 1 1

[ COD 2 1 1
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Conclusions

The previous chapters discussed the benefits brought by the project, its importance in
the urban sacicty, and the anticipated influenees of the modification of the naturat and
sociocconomic environment.

In concluding impact assessment, it should be cmphasized that the impaet is a
function of the character of recipients and the type of activitics, If the recipicnts
are vulnerable or sensible, they can be alfected 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 cnvironment, people, and the
metropolitan socicty. The vulnecability or resistance of the environment al the site
was assessed by referring to the NOM-059-ECQO1.-1994 in Chaptler 1 and also
reflected by the description of the current environmental status. It was inferred that
the site is not particularly susceptible to the human interventions, Recipient people are
at a distance from the site, which considerably reduces their vulnerability. Since all
members of the metropolitan society produce wastcs, it will be dircetly influenced by
the project.

On the other hand, the activities at the site involves a number of preventive actions
against ncgative impacts, such as the impermeabilizacion of the land with a
geomembrane over the compacted clayey soil, construction of leachatc collection and
trcatment facilities, the establishment of a buffer arca around the landfill, site
management measures as well as the implementation of monitoring programs will
minimize threats on the human health and the risks of environmental contamination in
the site and its influence arca. Thus, the negative influence for the environment and
people is largely suppressed. Besides, since cnvironmental enhancement by
reforestation afler closure is also contemplated, the overall influence could be
positive. On the other hand, tor the socicty, the principle aclivity, i.c. disposal of
municipal waste, is fundamental and indispensable and should have an invaluable
influence.

In conclusion, the impact as a result of the character of recipients and the type of
activities is, therefore, net significantly negative but could be even heneficial for
the environment and people, and highly positive for the society.
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