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Socio-environmental panorama in the vicinity of a sanitary landfill:The
risk for aerosols of leachates and microbiological air transport

Abstract
Aim.To describe the socio-environmental situation in the vicinity of the Tecdmac landfill-and the health risk
associated with leachates and microbiological air transport.

Methodology.An exploratory study was carried out from a visit to the sanitary landfill./through direct
observation, interviews with sanitary workers and people affected by living_ in the,immediacy of the landfill.
Samples of leachate and soil these were analyzed in the laboratory, firstly to achieve the recoverability in
Agar Soy Tripticase [AST] and proceeded to their identification by biochemical tests.

Results. Among the chemical products perceived when visiting this socio-environmental context is hydrogen
sulfide, which impacts the nervous system at the level of neurobiological-vitality. The acute-chronic exposure
in the population adjacent to the landfill and its leachates is.enough toinsist that environmental control of this
area be warranted. Among the bacteria detected, 60%. were Gram-positive bacilli and 30% were Gram-
negative bacilli. Bacteria present in this environment-are: Bacillus cereus, Bacillus subtillis, Bacillus sp and
Pseudomonas aeuroginosa, P. putida, Klebsiella pneumoniae, Escherichia coli and Enterobacter cloacae.
Conversation with people denotes exposure to'chemicals-microorganisms and risks to human health.

Conclusion. The presence of microorganismsiand virulence profile are aspects to be considered in these
bacteria is their virulence profile, and their biotechnological profile when they present an effect as generators
of plant growth. For this reason, the study of this type of bacteria is transcendent in the fields of
Environmental Sciences and Public Health.
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Introduction.

Population-growth, the irregular development of cities, the pattern of current inadequate
consumption among other factors causes problems in human society, particularly in
underdeveloped countries. One of the most obvious problems is waste. One of the
important types of waste is urban waste, garbage, and there is a lot of water in urban waste
that induces leachate production (Panahpour, 2011; Stamps, 2016). This landfill starts from
November 11, 2005, according to Mendoza (2015), by the company Waste-Co, dedicated to
“waste management and remediation services to areas damaged by non-hazardous waste,

aerosols impact systems of the people who live there as in the visitors (Mosquera et al,



2009). Improper disposal and management of waste causes all types of pollution: air, land
and water (Alam, 2013; Aluko, 2003); “The accumulation of waste serves as a refuge for
various vectors, which find in them the conditions conducive to feeding, growing and
reproducing, that is, it favors the existence of vectors and their propagation” (Gloria &
Omar, 2011).

Leachate and its biological processes together with the introduction of rainwater can
penetrate layers of permeable soil and in some cases reach the aquifer, contaminating it.
(Gloria & Omar, 2011; Alam, 2013). It is logic to think that by contaminating the water,
even if it is subjected to treatment of purification it could represent risks to -human health
that coexists day by day with this type of aerosols, supposedly since 2013 this is already
covered with soil, that is to say, in the process of termination.of its functions as closed
(Salinas, 2013; Brennan, 2016).

High humidity and extreme conditions cause the growth of a wide variety of biological
agents; microorganisms such as fungi, bacteria, amoeba cysts and viruses causing damage
to human health through inhalation, ingestion or contact with the skin, it should be noted
that microorganisms generate and transfer virulence factors to survive, this in turn puts
human health at risk, hence "the ‘presence of multi-resistant bacteria to
antimicrobials(Ruvalcaba, et al., 2014).Heavy metals among other chemicals makes the
treatment and restoration of the health of the human population more difficult, which is
why they can be used<as indicators of environmental impact and of human health
(Ruvalcaba, et al., 2014),

The objective of this article is To describe the socio-environmental situation in the vicinity
of the Tecdmac landfill and the health risk associated with leachates and microbiological air
transport.

Materialsand methods.

Isolation and identification of native bacteria.An exploratory study was carried out from
the visit to a landfill, to make direct observations, talk with dustmen and people affected by
living in the immediacy of said scenario. Samples of leachate and immediate soil were also
taken from the leachates, these were analyzed in the laboratory.



For the isolation of bacteria, 1 g or 1 mL of each sample was taken, and dilutions from 10"
to 102 were prepared, 100 pL of the last dilution was inoculated on LB agar in triplicate,
and they were incubated at 30 °C for 24 - 48 h, the colonies were selected based on their
macro and microscopic characteristics (Yu et al., 2014, Santana Flores et al., 2020). All
experiments were done in triplicate and expressed in CFU mL-1 or g of sample. Then the
strains were reseeded, and their identification was carried out by Gram stain and
biochemical tests, include oxidase, catalase, TSI, Indole, mobility, H,S production, citrate,
urea hydrolysis, gelatin liquefaction, phenylalanine, lysine and ornithine decarboxylation,
carbohydrate fermentation and were interpreted according to Koneman (2006).

Results and critical analysis.

A field visit was made in the immediate vicinity .of the TecAmac dump, one of the
municipalities in the metropolitan area of the northeast of the State of Mexico. Said landfill
according to a publication of the magazine Caontralinea of November 11, 2015, written by
Elva Mendoza, reports that this has been operating since 2005, being a company of the
Waste-Co group, dedicated to “waste management and services remediation to areas
damaged by non-hazardous waste.”(Mendoza, 2015)

This is a huge hill of garbage that until July of this year received about 800 tons of garbage
daily from neighboring<municipalities and the federal district according to a report by
Javier Salinas Cesareo, published in the newspaper La Jornada on September 10, 2013. By
the date of the visit, the place was “closed” IMAGE observing the hill covered by land,
according to surveillance personnel of the same “was already in the process of treatment”
so it was covered with dirt and "With some respirators™ for the exit of gases.



Fig .1A mountain of trash with dirt and leachate on Fig.2 The immediate socio-environmental context to
top. the landfill

Although there has already beensteps towards closure of the ‘garbage dump, the garbage
continues there, generating bad odors as described and in a comparative way in the article
Perception of the Impact of the Final Landfill.of Garbage on Health and the Physical
Environment and Social in Cali, by Janeth Mosgquera-Becerra et.al, 2009, these odors have
the capacity to cause discomfort, the residents-of the landfill area state that bad odors are
not permanent, but that their presence is associated with the conditions of the climate and
the direction of the winds, being the night hours and the warm days that follow the rains
when the smells are more intense, in addition they indicate that the odors coming from the

dump cause respiratory diseases to both residents and visitors.

In addition to.the above, the presence of residential houses a few meters from the garbage
dump is surprising, the Fortaleza housing complex has a total of 400 houses, just few
meters away from the dump. According to the report of the newspaper La Jornada dated
Wednesday, September 4, 2013, the real estate company Casa Quma SA of SV sold the
houses without even notifying its buyers that the housing complex was located near the
dump, in addition, there are some more houses in the denominated apple YF where 262
families live because of a relocation coming from the municipality of Tulpetlacduring the
year 2011.



Houses that are used as urban waste collection tanks for recycling are also observed in the
immediate vicinity, as detailed in the article “Work on garbage collection in Mexico: new
realities, new inequalities”, generally dustmen live in homes built in the dumps - elaborated
with poorly durable materials such as plastic, cardboard and wood - that expose them to the
inclement weather. They lack public services such as a monitored attention to their health
since they are people exposed to diseases of multiple causation. Usually, they have a low
educational level, which prevents them from measuring the risk that their health weighs,
arguing "the body creates defenses, one gets used to breathing through the mouth," also,
“the accumulation of waste serves as a refuge for various vectors, which find in them the
conditions conducive to feeding, growing and reproducing. It favors the existence of
vectors and their propagation” (Gloria & Omar, 2011) being alsoa risk factor for the

generation of pathologies.

Fig .3 The leachate is distributed around the landfill | Fig.4 Note the constant runoff of leachates, these

in the lower part could impact on groundwater.

However;. the-most shocking aspect of this environmental context is that despite the fact
that the landfill is closed to its skirts and due to the effect of gravity, leachates are seen
“biological processes together with the introduction of rainwater produce a leachate that
can penetrate layers of permeable land and in some cases reach the aquifer, contaminating
it ”(Gloria & Omar, 2011). As described by research professor Ruvalcaba Ledezma et. al,
(2014), in his article Bacteriological Indicators the Environment and in Human Health "the

air transports many microorganisms such as saprophytes and aerosolization products,



flagella fragments, genetic material, metabolites, volatile organic compounds endotoxins
and mycotoxins" later states "a high humidity or extreme conditions cause the growth of
many microorganisms such as fungi, bacteria, viruses and cysts of amoebas causing
damage to human health through inhalation, ingestion or skin contact.

Microorganisms detected

Serial dilutions of the samples obtained 1: 1000 were made, seeded in LB, incubated for 24
to 30 hours, colonies counted and 120,000 CFU / ml were obtained in soil samples and
240,000 CFU / ml of samples were collected. leached, among the microbial-diversity it was
detected that 60% correspond to Gram positive bacilli and 30% to Gram.negative bacilli.
Among the microorganisms were identified: Bacillus cereus (6), B. subtillus (3), Bacillus
sp (6), in addition to Pseudomonas aeruginosa (4), P. putida (1), Klebsiella pneumoniae
(7), Escherichia coli (5) and Entrobacter cloacae (2). [Table 1 and 2].

Table 1.Diversity of microorganisms detected in‘diluted soil samples and leachate.

Type of sample UFC/ml
Soil samples 120, 000 UFC/ml
Leachate Samples 240,000 UFC/ml

Note:Microbial diversity was 60% for Gram positive bacilli and 30% for Gram negative bacilli.
Source:Laboratory of microbiology of the Biological Sciences Unit of the UAGro, 2017.

Table 2.Microorganisms identified in leachate samples.

Microorganism frequency percentage
Bacillus cereus 6 17.6
Bacillus subtillus 3 | 8.8
Bacillussp 6 17.6
Pseudomonas aeruginosa 4 | 11.7
P. putida 1 2.8
Klebsiella pneumoniae 7 | 20.5
Escherichia coli 5 14.7
Entrobacter cloacae 2 | 5.8
Total 34 100

Source:Laboratory of microbiology of the Biological Sciences Unit of the UAGro, 2020.

One of the aspects to consider in these bacteria is their virulence profile and their possible
associations in the disease health process in the neighbors of this environment, although
these bacteria supposedly do not interact with the human, such is the case of the genus

Bacillus and its profile Biotechnological by presenting effect as generators of plant growth,




due to its important source of biofertilizers, since the flora of the place shows exuberant
growth and for this reason the study of this type of bacteria is transcendent in public health.
The presence of bacteria such as Pseudomonas sp, could represent a high risk for diseases
of the respiratory tract, eyes and skin, we believe it is transcendental to study in depth the
virulence factors of these bacteria, since people bordering on aerosols derived from the
leachates live with them and demerit their quality of life, their health condition and finally,
social impact at the level of families and the same health sector. Since diseases generated
by contact or exposure to this type of microorganisms generates a greater.expense in
medical treatments, this coupled with the shortage existing in hospitals. in terms of
medicines, translates into a complication and demerit of the quality of health care.

As for the qualitative analysis.

The present interview with a person who lives as a neighbor of the landfill and leachate
denotes exposure to health risks of people bordering on this type of socio-environmental
environment.

So in his speech denotes exposure to chemicals.

Interviewed:Well, in fact, all of us, we are very delicate skin, precisely for

the same reason. At night and.inthe marning, it stinks of gas.

Interviewer: What do they.commonly get sick of here?

Interviewed: From the airways and skin ...

Interviewer: Do the garbage odor get here?

Interviewed: Come back at 6:00 in the morning or at 8:00 or 9:00 at night and it
stinks,Awful.

This person’s speech indicates that aerosols are noticeable, this denotes exposure to

chemicals and airborne microorganisms.

Interviewed: Yes, in fact, in the mornings when it is hot, when the sun is at about
7:00 in the morning on that hill (indicates) we can observehow the steam is coming
out. It's what | was talking about, the dump has no vents or emergency exits.



The interviewee's speech emphasizes that temperature facilitates the generation of aerosols,
visible to the naked eye and harmful for their respiratory system.

Discussion.

Municipal garbage dumps or landfills are a constant in any urban area of the world; There
are several studies that confirm the aforementioned about the risk that this implies in the
health of the inhabitants who live in the surroundings of these sites and the null appropriate
treatment of waste. Such is the case of leachates, it should be noted that in.the journey
through this context among the researchers there were effects on their health; among them
vertigo, headache and respiratory tract conditions, such as flu with involvement in the
upper airways with cough for 3 to 4 weeks. In addition it was observed that the dustmen
have pale to yellowish coloration on their facial skin, irritated eyes, among other effects on
the skin, although they point out that working here for.years now produces defenses to their
body, it is also worth noting that their lifestyle is not entirely satisfactory, since they live
between garbage and PET containers, where they are probably exposed to dioxins among
other chemicals.

Bernache Pérez in (2012), indicates that in the study carried out in 41 municipalities in the
central western area of Mexico -it'was found that only 2% of the municipalities have a
leachate treatment plant, 46% do not have a pit to capture the leachate and 61% do not have
adequate infrastructure for final disposal (geomembrane); in addition to finding that only 3
municipalities had by that date a controlled destruction of methane gas, 54% of the
municipalities hadventilation wells for which the biogas escaped into the atmosphere and
39% of the municipalities did not do anything about the biogas management (Bernache
Pérez, 2012)..This indicates that the mishandling of leachate and other garbage waste such
as methane gas is not an exclusive case of some landfills polluting the environment of the
soil and the air of those who live around.

In another study conducted by Ledn-Gomez et al. (2015), it was found that, although in
general terms the landfill of the city of Linares, Nuevo Ledn complies with the guidelines
set by the regulations, it presented important deficiencies that could seriously affect water
quality as the null leachate management there generated or breaks in the geomembrane of
the same fill. The chemical analysis of surface and groundwater adjacent to the landfill



revealed high concentrations of NOs-, high concentrations of Pb, Mn and Fe. The leachate
also shows an excess of NO3- so there was a large mobilization of metals (Ledn-Gomez et
al. 2015).

Therefore it is important to know those socio-environmental factors that determine the
lifestyles of the population that lives in the vicinity of this dump, as well as if there is any
treatment for the leachates that come from it to prevent diseases in the population that put
their population at risk health, beyond the exposure in which they already are.

One of the aspects in which the work will continue is to study the antimicrobial resistance
and its virulence factors of the strains detected, since in the people who attended this
context common symptoms were manifested in terms of respiratory infection with duration
for at least 3 weeks, including headache, rhinitis and congestive‘cough with phlegmdifficult
to eject, as well as vertigo and pruritus of the eye with redness or irritation. Symptoms
coinciding with those manifested as common among people living-in this context.

The results obtained in the present work agree with respect to the type of bacteria detected
in this Environmental environment and those-reported by (Thamlikitkul V, et al., 2019) in
various environmental environments, including the washing of garbage trucks and leachate

from a garbage dump.

Conclusions

Preventing the final disposal of leachates from the landfill is a matter of vital importance in
their operation despite the fact that it has been allegedly closed, once the contamination has
been established; decontamination measures take longer to make effect.

The presence.of leachates represents a risk to the health of the human population adjacent
to the landfill due to the airborne transport of microorganisms that, due to survival in

adverse environments, generate virulence factors and resistance to antibiotics.

The outline of this panorama is intended to propose an in-depth investigation into the
specific damages that can be generated by the presence of leachates so close to the human
population that, as previously stated, allow the dissemination of pathogenic organisms for
health.



The presence of microorganisms and virulence profile are aspects to be considered in these
bacteria is their virulence profile, and their biotechnological profile when they present an
effect as generators of plant growth. For this reason, the study of this type of bacteria is
transcendent in the fields of Environmental Sciences and Public Health.
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