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Andlise Ambiental Do Complexo De Aterro Sanitario De Feira De Santana-Bahia

RESUMO

Objetivo -Analisar a dinamica ambiental do complexo de aterro sanitario de Feira de Santana, Bahia, identificando os
impactos ambientais e as transformagdes no uso e cobertura do solo ao longo do tempo.

Metodologia - O estudo foi desenvolvido por meio de andlise multitemporal com imagens de satélite Landsat 5 e 8
(1993, 2008, 2014 e 2019) e imagens de alta resolugdo do Google Earth. Os dados foram processados em ambiente
SIG, com aplicagdo de indices de vegetagdo (NDVI) e classificagdo de uso e cobertura do solo, subsidiados por analises
geologicas, hidroldgicas e geomorfoldgicas da area de estudo.

Originalidade/relevancia - O estudo preenche uma lacuna tedrica e aplicada sobre o monitoramento ambiental de
aterros sanitarios em areas urbanas de médio porte no Nordeste do Brasil, contribuindo para o debate sobre a gestdo
integrada de residuos sélidos e o uso do sensoriamento remoto como ferramenta de gestdo ambiental municipal.
Resultados - Observou-se redugdo significativa da vegetagdo perenifdlia e semidecidua, aumento das areas de solo
exposto e expansdo das células dos aterros. Foram identificados indicios de contaminagdo de aquiferos fissurais e a
proximidade das unidades de disposig¢do final com areas de prote¢do permanente.

Contribuigbes tedricas/metodoldgicas - O estudo demonstra a aplicabilidade do sensoriamento remoto e dos
sistemas de informagdes geograficas no diagndstico ambiental de aterros sanitdrios, propondo metodologia de
analise integrada que pode ser replicada em outros contextos urbanos.

Contribuigées sociais e ambientais - Os resultados subsidiam politicas publicas voltadas a recuperacao de dareas
degradadas, controle da contaminagdo e planejamento ambiental urbano, reforgando a importancia da economia
circular e do monitoramento continuo dos impactos ambientais de aterros sanitdrios.

PALAVRAS-CHAVE: Aterro Sanitario. Sensoriamento Remoto. Impacto Ambiental. Gestdo de Residuos.

Environmental Analysis of the Sanitary Landfill Complex of Feira de Santana, Bahia

ABSTRACT

Objective — To analyze the environmental dynamics of the landfill complex in Feira de Santana, Bahia, identifying
environmental impacts and land use and land cover changes over time.

Methodology — The study applied a multitemporal analysis using Landsat 5 and 8 satelliteimages (1993, 2008, 2014,
and 2019) and high-resolution Google Earthimages. Data were processed in a GIS environment with NDVI application
and land use/cover classification, supported by geological, hydrological, and geomorphological analyses of the study
area.

Originality/Relevance — The research fills a theoretical and applied gap on environmental monitoring of landfills in
medium-sized urban areas in Northeastern Brazil, contributing to discussions on integrated solid waste management
and the use of remote sensing as a municipal environmental management tool.

Results — The results revealed a significant reduction in perennial and semideciduous vegetation, an increase in
exposed soil areas, and the expansion of landfill cells. Signs of contamination of fissural aquifers and proximity to
permanent preservation areas were also detected.

Theoretical/Methodological Contributions — The study demonstrates the applicability of remote sensing and GIS
tools for environmental diagnosis of landfills, proposing anintegrated analytical methodology that can be replicated
in other urban contexts.

Social and Environmental Contributions — The findings support public policies aimed at the recovery of degraded
areas, contamination control, and urban environmental planning, emphasizing the role of circular economy and
continuous monitoring of landfill impacts.

KEYWORDS: Landfill. Remote Sensing. Environmental Impact. Waste Management.

Anadlisis Ambiental del Complejo de Relleno Sanitario de Feira de Santana, Bahia
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RESUMEN

Objetivo —Analizar la dindmica ambiental del complejo de relleno sanitario de Feira de Santana, Bahia, identificando
los impactos ambientales y los cambios en el uso y la cobertura del suelo a lo largo del tiempo.

Metodologia —El estudio se desarrollé6 mediante andlisis multitemporal utilizando imagenes satelitales Landsat5y 8
(1993, 2008, 2014 y 2019) e imagenes de alta resoluciéon de Google Earth. Los datos fueron procesados en un entorno
SIG, aplicando el indice de vegetacion NDVI y la clasificacidon del uso y cobertura del suelo, junto con analisis
geokdgicos, hidrolégicos y geomorfoldgicos del area de estudio.
Originalidad/Relevancia — La investigacion llena un vacio tedrico y aplicado sobre el monitoreo ambiental de rellenos
sanitarios en areas urbanas de tamafio medio en el Nordeste de Brasil, aportando al debate sobre la gestidénintegrada
de residuos sdlidos y el uso del teledeteccion como herramienta de gestion ambiental municipal.

Resultados — Se observd una reduccidn significativa de la vegetacion perennifolia y semidecidua, aumento de las
areas de suelo expuesto y expansion de las celdas de los rellenos. También se identificaron indicios de contaminacién
de acuiferos fisurales y proximidad a areas de preservacion permanente.

Contribuciones Tedricas/Metodoldgicas — El estudio demuestra la aplicabilidad de |a teledeteccion y de los sistemas
de informacion geografica en el diagndstico ambiente al de rellenos sanitarios, proponiendo una metodologia de
analisis integrada replicable en otros contextos urbanos.

Contribuciones Sociales y Ambientales — Los resultados apoyan politicas publicas orientadas a la recuperacién de
areas degradadas, control de la contaminacién y planificacién ambiental urbana, destacando la importancia de la
economia circular y del monitoreo continuo de los impactos ambientales de los rellenos sanitarios.

PALABRAS CLAVE: Relleno Sanitario. Teledeteccién. Impacto Ambiental. Gestion de Residuos.
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1 INTRODUCTION

The management of municipal solid waste represents one of the greatest
environmental and social challenges of the 21st century, especially in developing countries,
where accelerated urban expansion and increasing consumption significantly intensify waste
generation (Nanda; Berruti, 2021). Inadequate management of this waste, through disposal in
open dumps or landfills without technical control, causes direct impacts on soil, water bodies,
air quality because of the emission of greenhouse gases, and the degradation of ecosystems
(Machado et al., 2010; King; Gutberlet, 2013; Galdino et al., 2015).

Sanitary landfills remain the main form of final disposal of solid waste in Brazil, as
established by the NBR 13896/1997 technical standard (ABNT, 1997), which defines criteria for
their design, implementation, and operation. The National Solid Waste Policy (Law No.
12,305/2010) (Brasil, 2010) proposes the closure of open dumps in the country, supported by
reverse logistics, selective collection, and recycling. However, the Brazilian reality still reflects
inequalities in the implementation of these regulations, with many municipalities still operating
open-airdumps, in violation of the principles of sustainability and environmental justice (Costa
etal., 2019; Cruz et al., 2025).

The discussion on the role of sanitary landfills is directly related to the Sustainable
Development Goals (SDGs), particularly SDG 6 (Clean Water and Sanitation), SDG 11 (Sustainable
Cities and Communities), SDG 12 (Responsible Consumption and Production), and SDG 13
(Climate Action). Achieving these goals requires innovative solutions that reconcile economic
growth, social inclusion, and environmental preservation (United Nations, 2015; Silva et al.,
2024).

In this context, the use of remote sensing and geographic information systems (GIS)
emerges as an essential tool for the monitoring and environmental management of areas
designated for the final disposal of waste. These technologies enable the assessment of
temporal changesin land use and land cover, the identification of environmentalimpacts, and
support sustainable urban planning with lower costs and greater accuracy (Souza, 2010a;
Azimov et al,2020; Li et al., 2022).

Severalinternational studies have employed remote sensing to diagnose and monitor
sanitary landfills, highlighting changes in vegetation, expansion of disposal cells, and
groundwater contamination. Studies such as those by Yin et al. (2016) and Sener et al. (2011)
demonstrate the potential of satellite images for site selection and the detection of geotechnical
instabilities in landfills. In turn, Rahman etal. (2021) and Li et al. (2022) emphasize d the role of
spectralindices (e.g., Normalized Difference Vegetation Index— NDVI and Normalized Difference
Water Index - NDWI) in identifying risk zones and environmental degradation.

In the Brazilian context, the municipality of Feira de Santana (Bahia State) presents a
representative scenario: it hosts a complex comprising two sanitary landfills and a deactivated
former open dump, reflecting the transition from inadequate disposal practices toward more
sustainable waste management models. Located in an area of high hydrogeological sensitivity
and within an expanding urban context, the municipality faces challenges related to soil sealing,
leachate contamination, and fragmentation of native vegetation (PMGIS, 2016; Oliveira, 2018).
Within this context, the general objective of this study is to analyze the environmental dynamics
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of the sanitary landfill complex of Feira de Santana (BA), identifying environmental impacts
associated with the expansion of disposal areas and land use and land cover (LULC) changes.
This research aims to contribute to scientific advances in the environmental monitoring of
sanitary landfills and to strengthen the interface between geotechnologies, solid waste
management, and public policies aligned with the SDGs.

2 MATERIALS AND METHODS

2.1 STUDY AREA

This study was conducted in the municipality of Feira de Santana, Bahia State, located
atthe coordinates 12°16'00" S (latitude) and 38°58'00” W (longitude). Among the environmental
characteristics, the Atlantic Forest biome predominates, with native forest formations, along
with the Caatinga biome, whose vegetation consists of woody, herbaceous, cactus, and
bromeliad species.

The average annual precipitation ranges from 300 mm to 500 mm (Franco-Rocha et
al., 2007). According to Santos et al. (2018), Feira de Santana presentsa C1w2A’a’ climate type,
characterized as dry subhumid with a prolonged summer period, megathermal conditions, and
summer potential evapotranspiration of 31%, according to the Képpen climate classification.
Rainfallis relatively well distributed throughout the year, with averages of 26% in summer, 30%
in autumn, 24% in winter, and 20% in spring (Branddo et al., 2010).

The city of Feira de Santana is located on a sedimentary plateau formed by Tertiary—
Quaternary sediments overlying a Precambrian crystalline basement (Correia Neto et al., 2005).
Due to the influence of this sedimentary tablelands, urban expansion in the north—south
direction is influenced by the presence of 52 lagoons and the headwaters of several rivers of
regional importance, such as the Subaé, Pojuca, and Jacuipe rivers (Lobdo; Machado, 2005).
Underthis geographicalinfluence, the formeropen dump and two sanitary landfills are located
within the urban area of the Nova Esperanca neighborhood.

2.2 METHODOLOGICAL APPROACH

To carry out the environmental diagnosis of the sanitary landfills in Feira de Santana,
high spatial resolution satellite images available onthe Google Earth platform were used for the
years 1993, 2008, 2014, and 2019, along with images from the following satellites: Landsat 5
Thematic Mapper ™ (path/row: 216/068; overpasses of 10 December 1993 and 3 February 2008;
and spatial resolution of 30 m) and Landsat 8 Operational Land Imager (OLI), Tier 1 (overpasses
of 10 May 2014 and 2 December 2019). Landsat is a series of multispectral Earth observation
satellites launched by NASA in 1972, comprising nine sensor generations that provide global
coverage of the Earth’s surface (Souza, 2010a). The image quality and data diversity allow
Landsat imagery to be applied in a wide range of environmental studies, as well as to monitor
the historical evolution of specific targets on the Earth’s surface.

Image selection was based on radiometric quality and cloud cover below 10%. Satellite
images were acquired from the United States Geological Survey (USGS) website and processed
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using a geographicinformation system (GIS), including geographic coordinate projection, false-
color composition, image clipping, and LULC classification. To enhance the delineation of
vegetation and landfill areas, the red and near-infrared bands were used, and the NDVI was
calculated using the equation: NDVI = (NIR - RED) / (NIR + RED), enabling the discrimination
between vegetatedand non-vegetated areas. For land use analysis, the images were reclassified
into four categories: evergreen vegetation, semideciduous vegetation, bare soil, and sanitary
landfill. To support the analysis, thematic maps of municipal boundaries, elevation, slope,
geology, and hydrography were produced.High-resolution Google Earth imagery supported the
historical assessment of solid waste disposal sites.

3 RESULTS AND DISCUSSION

The environmental analysis of solid waste disposal sites constitutes a
fundamental step for compliance with federal and municipal legislation related to
environmental preservation, ecosystem quality, and monitoring, which are considered
obligations of the managers and companies responsible for these activities.

Figure 1 — Location of the study area in the municipality of Feira de Santana, Bahia State
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Source: The Authors (2021).

In the municipality of Feira de Santana, municipal solid waste (MSW) disposal sites are
concentrated within the same area of influence located in the Nova Esperanca neighborhood,
near the ring road that connects several neighborhoods to the city center. In this area, a
municipal open dump was operated until 2004. The operation of the municipal sanitary landfill
began in 2005, and in 2014 a privately operated sanitary landfill was implemented. Thus, the
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site is referred to as a complex, as it is characterized by environmental constraints and urban
pressure (Figure 1).

In the mid-1980s, the operation of the municipal open dump began in a deactivated
mining area, specifically an abandoned quarry pit in the Nova Esperanga neighborhood,
approximately 4 km from the city center (PMGIS, 2016). At that time, neither the NBR
13896/1997 regulation nor the municipal environmental code had yet been approved;
therefore, no soil contamination prevention techniques or leachate treatment systems were
applied. The open dump operated until 2004 underconditions of severe environmentalimpact
due tothe open-airexposure of waste, combined with serious socialand public health problems,
as it was common to find waste pickers living in precarious and improvised housing.

The open dump area covers 218,000 m? and includes two leachate ponds totaling
9,000 m2. The larger pond lacks an impermeable lining, whereas the second pond was
constructed with a geomembrane. In 2004, the site exhibited extensive exposed soiland waste
disposed of withoutinert material cover (Figure 2). The open dump activities were terminated
in the same year, followed by the initiation of remediation measures involving surface cover and
partial leachate drainage.

Figure 2 — Temporal evolution of the Feira de Santana open dump

Source: Google Earth (2021).

During the period from 2014 to 2020, the presence of vegetation wasidentifiedat both
the base and the top of the disposal cells, along with a reduction in the leachate pond area.
Climatic action, combined with high evapotranspiration rates, contributed to a decrease in
leachate volume. Part of this liquid effluentis treated; however, landfillgase s are not collected
or drained (PMGIS, 2016). Considering that the open dump operated forapproximately 20years
without environmental and social safety criteria, a Degraded Area Recovery Plan (PRAD) was
developed. Its objectivesinclude restoring the area with native vegetation, treating leachate to
dry the ponds, and implementing landscape transformations aimed at establishing an urban
park (PMGIS, 2016).

In 2004, in response to the socio-environmental impacts resulting from solid waste
disposalin an open dump, the first sanitary landfill in the municipality was established, this time
in compliance with technical standards and environmentallicensing requirements. This landfill
is currently in operation and receives household waste.

The municipal sanitary landfill covers an area of 520,000 m? and includes two leachate
ponds with a total area of 6,573 m?2. Between 2014 and 2020, an expansion of disposal cells was
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observed (Figure 3), associated with population growth, increased consumption, and higher
waste generation. The landfillwas constructed above the original ground level, with waste layers
covered by inert material and compacted above the natural terrain. By 2021, the disposal cells
had reached an approximate height of 40 m of accumulated waste and inert material.

Figure 3 — Temporal evolution of the municipal solid waste sanitary landfill of Feira de Santana, Bahia State

Source: Google Earth (2021)

Data provided by the company Sustentare Saneamento indicate that in 2020, out of a
total of 380,000 liters of leachate generated, 50,000 liters were treated at the landfill itself, while
the remaining 330,000 liters were sent to Cetrel, in Salvador, for treatment. Of the treated
leachate, 10% is processed using reverse osmosis technology. Sustentare Saneamento operates
by receiving municipal solid waste from the municipality of Feira de Santana and neighboring
municipalities, including Sdo Gongalo do Campos, Concei¢do do Jacuipe, and Amélia Rodrigues.
In 2021, a new unit of household waste disposal cells entere d into operation. The facility is also
equipped with an autoclave for the incineration of healthcare (hospital) waste.
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Figure 4 — Temporal evolution of the industrial waste sanitary landfill

Source: Google Earth (2021)

Inresponse tothe population and economicgrowth of the municipality, the operation
of a second sanitary landfill began in 2015. This privately owned landfill was constructed to
receive industrial waste and other materials not collected by the municipal public cleaning
service. The industrial waste sanitary landfill occupies an area of 389,000 m? and includes four
leachate ponds totaling 5,745 m?2. Figure 4 illustrates the expansion of landfill activities in
proximity to a water body, a spring, evergreen vegetation, and a Permanent Preservation Area
(PPA).

Overthe years, the sanitary landfill complex has been investigated by several authors.
Santos (2004), in a physicochemical analysis of groundwater within the area of influence of the
open dump, identified high concentrations of sodium, calcium, magnesium, iron, manganese,
HCOs™, CI5, SO,%°, and NH.*, lower values of potassium and NOs~, and elevated levels of
biochemical oxygen demand (BOD), chemical oxygen demand (COD), and total solids in samples
from landfill monitoring wells. Groundwater in the municipal landfill area showed altered
composition due to the leaching of compounds originating from the disposed waste.

Souza(2010b), when analyzing the composition of leachate from the municipal landfill
in accordance with CONAMA Resolution No. 357/2005 (Brasil, 2005), observed that the
concentrations of cadmium, plumber, copper, and chromium found in the samples did not
comply with the maximum permissible limits for discharge into receiving water bodies. Oliveira
(2018) identified leachate leakage pointsin both the Northand South lagoons of the open dump,
even 15 years afterthe closure of the Nova Esperanca dump. Physicochemical analysis of water
samples revealed values exceeding the limits established by the Brazilian Ministry of Health
Ordinance No. 2,914/2011 for drinking water standards, particularly in terms of alkalinity,
electrical conductivity, BOD, total solids, total coliforms, and chloride. Lower concentrations of
heavy metals (cadmium, lead, copper, chromium,and mercury), nitrate, nitrite, and sulfate were
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also observed. When compared with the results reported by Santos (2004), it was noted that
the time factor contributed to the attenuation of certain elementsinthe leachate ponds due to
natural geological processes involved in the depuration of some chemical constituents.

The landfill complex is located at elevations ranging from 160 m to 200 m and on slopes
between 3% and 19%. The lithological units are predominantly composed of granulitic gneiss
rocks (Figure 5).

Figure 5 — Elevation, slope, and hydrography of the landfill complex of Feira de Santana, Bahia State
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The hydrology of the area is characterized by shallow, weakly incised intermittent
streams with small fluvial terraces (Santos, 2004). The main direction of regional groundwater
flow is northeast—southwest, toward the Jacuipe River (Oliveira, 2018). According to Santos
(2004), groundwater is influenced by a fractured aquifer within the crystalline basement. The
rocks exhibit fractures that allow the circulation of water and leachate, increasing infiltration
rates and facilitating the transport of contaminants. The predominant soil type in the landfill
areais Planosols, characterized by shallow depth, weathering,and low permeability (EMBRAPA,
2006). The composition of both rocks and soils favors surface runoff and infiltration of water
and leachate. When there is no impermeabilization at the base, the retention of leachate in
treatment ponds derived from waste decomposition becomes a significant source of aquifer
contamination.

To assess the influence of landfill activities on vegetation, Landsat 5 and Landsat 8
satellite images from the years 1993, 2008, 2014, and 2019 were processed to identify LULC
changes over time (Figure 6).
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Figure 6 — Temporal evolution of land use in the landfill complex

Evolution of the Landfill Complex

8647400
8647400

1 = “'. — L

[ 2

8647100
8647100

8646800
i

8646200 8646500

8645900

T T T T
499200 499800 500400 501000 501600

Label N Institution
B Lancin \\'@r
[ Exposed soil 1
; Author: Silva, 2021 I UEFS
. S
[II] semiDeciduos Vegetation . . - e Datum; SIRGAS 200 UTM 24 § st
I £ verorsen Vegetation [ —— Source: USGS, IBGE

Source: The authors (2021)

Semideciduous vegetation is characterized by shrub Caatinga species, whereas
evergreen arborealvegetationisinfluenced by the Jacuipe River. The 1993 land use map shows
the presence of open dumps as the only waste disposal site toward the southeast. Regarding
natural vegetation, there is a concentration of evergreen vegetation and evidence of
intermittent watercourses around the riparian forest.

In 2008, the presence of the municipal sanitary landfill, implemented in 2005, can be
observed in conjunction with the open dump, which had its activities terminated in 2004 in
compliance with environmentalregulations. Evergreenvegetation showsa reduction due to the
installation of the new landfill activity. Analysis of the 2014 map reveals changes in vegetation
vigor resulting from the expansion of the municipal sanitary landfill and the presence of a new
sanitary landfill intended for industrial waste, which began operations in the same year.

The 2019 map indicates partial recovery of vegetation cover in the closed open dump
areas, as well as increased vigorand density of evergreen vegetation near the industrial landfill.
In contrast, landfill activities and exposed soilareas increased over the years. Vegetation cover
was directly influenced by land use changes associated with the implementation and operation
of waste disposal facilities.

The industrial landfill was installed near the Environmental Protection Area of the
Jacuipe River. Land use and the expansion of disposal cells and landfill areas suppressed
vegetation adjacentto a watercourse that may be affected by leachate percolation, potentially
resultingin local soil and water contamination. Vegetation in landfill areas tends to be unstable
in terms of species composition, as fragmentation and the presence of invasive plants are
common; therefore, continuous monitoring is required (Vaverkova et al., 2019).
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Figure 7 presents the evolution of land use classes between 1993 and 2019 for a total
areaof 128 hectares. The sanitary landfillareaincreased from 11.5 hain 1993 to 33.2 hain 2019,
while bare soil increased from 20.2 ha in 1993 to 33.2 ha in 2019. In 2019, sanitary landfill and
bare soil occupied equal areas, indicating that bare soil corresponds mainly to areas of cell
expansion in operating landfills and recently disposed waste. Semideciduous vegetation
decreased from 50.2 ha in 1993 to 42.8 ha in 2019, while evergreen vegetation declined from
46.3 hain 1993 to 20.0 ha in 2019, representing a reduction of approximately 50% of native
vegetation following landfillimplementation.

Figure 7 — Evolution of land use classes from 1993 to 2019
60

1993 2008 2014 2019

= Sanitary L andfill Exposed Soil Semi-Deciduos Vegetation =——Evergreen Vegetation

Source: The authors (2021).

An inverse relationship is observed between the bare soil and evergreen vegetation,
indicating that the expansion of landfill cells resulted in vegetation fragmentation. By 2019, we
identified the beginning of recovery of semideciduous vegetation cover,increasing from 32.8 ha
in 2014 to 42.8 hain 2019 in the open dump that was closed. Evergreen vegetation also showed
recovery, increasing from 10 ha in 2014 to 20 ha in 2019 within the zone of influence of the
Environmental Protection Area (EPA) near the industrial landfill.

According to NBR 13896/1997 technical standard for the implementation of sanitary
landfills, slope and urban distance factors are within the established limits. However, regarding
watercourses, the sanitary landfills are located at distances of less than 50 meters, within
Permanent Preservation Areas (PPAs). Given these environmental constraints, the landfill
complex wasimplemented in an environmentally fragile area due to the influence of afractured
aquifer, permeable soils, the presence of surface hydrology, and protected areas. Over the
years, this has resulted in aquifer contamination by leachate and fragmentation of native
Caatinga species.

As an alternative, it is recommended that requalification and ecosystem restoration
measures be adopted, since the closure of landfill activities may generate additional
environmentalimpacts, in addition to the high financial costs involved. The implementation of
technologies based onthe circular economy represents aviable alternative that can contribute
to environmental recovery and extend the operational lifespan of the landfill beyond the 30
years originally projected.
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4 CONCLUSIONS

Based on the discussions presented, there has been a significant advancement in
environmental legislation and regulations related to solid waste management and sanitary
landfill design in Brazil. However, the effectiveness of these public policies still depends on
integrated, continuous, and evidence-based implementation, guided by the principles of
sustainable development and aligned with the Sustainable Development Goals (SDGs).

The use of remote sensing technologies and GIS in decision-making processes
constitutes an indispensable tool for environmental management. Considering the
heterogeneity of geographic space, these resources enable continuous monitoring, spatial
analysis, and territorial managementin a more precise and efficient manner. This technological
integration strengthens environmental governance and supportsthe formulation of sustainable
public policies, directly contributing to SDGs 6 (Clean Water and Sanitation), 11 (Sustainable
Cities and Communities), 12 (Responsible Consumption and Production), 13 (Climate Action),
and 15 (Life on Land).

The temporalanalysis of landfill areas in the municipality of Feira de Santana revealed
processes of vegetation suppression, installation in proximity to water resources, and
occupation of permanent preservation areas. Even 16years after the deactivation of the former
open dump, exposed leachate ponds are still observed, highlighting the need for effective
environmental policies and projects aimed at the recovery of degraded areas, such as
reforestation initiatives or the establishment of an urban green park.

Pollution generated by landfills and open dumps poses significant environmental and 13
public health risks, requiring the implementation of efficient systems for waste treatment and
final disposal. The adoption of circular economy-based practices, such as selective collection
programs, recycling, composting, and energy recovery, is essential to extend landfill lifespan,
reduce pressure on ecosystems, and promote the sustainable use of natural resources.

Therefore, aligning solid waste management with the SDG targets is essential to
consolidate a sustainable and smart urban development modelthat integrates environmental,
social, and economic dimensions. Such an approach not only contributes to mitigating
environmentalimpacts butalso enhances population quality of life and ensuresthe preservation
of natural resources.

REFERENCES

ABNT. Associagdo Brasileira de Normas Técnicas. NBR 13896: Aterros de residuos nao perigosos: critérios para
projeto, implantagao e operagdo. Rio de Janeiro, 1997.

AZIMOV, 0.; SCHEVCHUK, O.; AZIMOVA, K.; DOROFEY, Y.; TOMCHENKO, O. Integration of GIS and RSE aiming to the
effective monitoring of the surroundings of landfills. Ukrainian Journal of Remote Sensing, n. 27, p. 4-12, 2020.
https://doi.org/10.36023/ujrs.2020.27.183

BRANDAO, T.F.; OLIVEIRA, A. M.; SANTOS, R. L. Estudo do comportamento da precipitagio no municipio de Feira de
Santana—BA. In: Simposio Brasileiro de Geografia Fisica Aplicada, 13. Anais... UFV: Vicosa, p. 445-466, 2010.

BRASIL. Resolugdo CONAMA n° 357, de 17 de margo de 2005. Diario Oficial da Unido, Brasilia, DF, 18 mar. 2005.

e2519


https://doi.org/10.36023/ujrs.2020.27.183

F A Periodico Eletronico Forum Ambiental da Alta Paulista

ISSN 2966-2931 -v. 22, n. 1, 2026

BRASIL. Lei n2 12.305, de 02 de agosto de 2010. Institui a Politica Nacional de Residuos Sélidos. Diario Oficial da
Unido, Brasilia, DF, 03 ago. 2010.

CORREIA NETO, J. S.; NOLASCO, M. S.; ROCHA, C. C.; FRANCA-ROCHA, W. Alteragbes na dinamica do conjunto de
lagoas em Feira de Santana-BA, a partir de modificagGes antrépicas. In: Congresso Brasileiro de Estudos do
Quaternario, 10. Anais... Guarapari: ABEQUA, 2005.

COSTA, A. M.; ALFAIA, R. G. D. S. M.; CAMPQS, J. C. Landfill leachate treatment in Brazil: An overview. Journal of
Environmental Management, v. 232, p. 110-116, 2019.

CRUZ, U. R. X. da; FERREIRA, E. R.; GARCIA, R. A.; DIAZ, M. A. Urban solid waste management in Brazil: Challenges,
public policies and social inclusion. Periédico Eletronico Férum Ambiental da Alta Paulista, v. 21, n. 1, 2025. DOI:
10.17271/1980082721120255745.

EMBRAPA. Sistema Brasileiro de Classificagdo de Solos. 2. ed. Rio de Janeiro: EMBRAPA/CNPS, 2006. 306 p.
FEIRA DE SANTANA. Plano Municipal de Gestdo Integrada de Residuos Sélidos. Feira de Santana, 2016.
FRANCO-ROCHA, W.; SILVA, A. D. B.; NOLASCO, M. C.; LOBAO, J.; BRITTO, D.; CHAVES, J. M.; ROCHA, C. D.
Levantamento da cobertura vegetal e do uso do solo do bioma Caatinga. In: Simpdsio Brasileiro de Sensoriamento
Remoto, 13. Anais... Sdo José dos Campos: INPE, p. 2629-2636, 2007.

GALDINO, S. D. J.; MARTINS, C. H.; SILVA, E. S. Avaliagdo de um aterro controlado de residuos sélidos urbanos

através do método de IQR-VALAS. Periddico Eletronico Forum Ambiental da Alta Paulista, v. 11, n. 9, 2015.
https://doi.org/10.17271/1980082711920151176

KING, M. F.; GUTBERLET, J. Contribution of cooperative sector recycling greenhouse gas emissions reduction: a case
study of Ribeirdo Pires, Brazil. Waste Management, v. 33, n. 12, p. 2771-2780, 2013.

LI, J. et al. Remote sensing assessment of landfill environmental impact using multispectral and radar data. Science
of the Total Environment, v. 846, p. 157369, 2022.

LOBAO, J. S. B.; MACHADO, R. A. S. Avaliagio multitemporal da ocupac¢do das lagoas urbanas de Feira de Santana-
BA, por meio de sistema de informacdo geografica. In: Simpédsio Brasileiro de Sensoriamento Remoto, 12. Anais...
S3do José dos Campos: INPE, p. 3797-3804, 2005.

MACHADO, S. L.; KARIMPOUR-FARD, M.; SHARIATMADARI, N.; CARVALHO, M. F.; NASCIMENTO, J. C. F. Evaluation of
the geotechnical properties of MSW in two Brazilian landfills. Waste Management, v. 30, p. 2579-2591, 2010.

NANDA, S.; BERRUTI, F. Municipal solid waste management and landfilling technologies: A review. Environmental
Chemistry Letters, v. 19, p. 1433-1456, 2021.

OLIVEIRA, J. L. B. F. Investiga¢do geoambiental em area de pedreiras e disposi¢do de residuos no municipio de
Feira de Santana—-BA. 2018. 49 f. Disserta¢do (Mestrado em Geologia) — Universidade Federal da Bahia, Salvador,
2018.

PREFEITURA MUNICIPAL DE FEIRA DE SANTANA. Secretaria Municipal de Servigos Publicos. Plano Municipal de
Gestdo Integrada de Residuos Sélidos (PMGIRS). Feira de Santana: SESP, 2016. 426 p.

RAHMAN, M.; ISLAM, M.; KHAN, M. Satellite-based detection of leachate and vegetation stress around landfills.
Environmental Monitoring and Assessment, v. 193, p. 765, 2021.

SANTOS, C. B. Caracterizagao do impacto na qualidade das aguas subterraneas, causado pela disposi¢ao dos
residuos solidos urbanos no aterro municipal da cidade de Feira de Santana — BA. 2004. 188 f. Dissertagdo

(Mestrado) — Universidade Federal da Bahia, Salvador, 2004.

SANTOS, R. A. dos; MARTINS, D. L.; SANTOS, R. L. Balango hidrico e classificagdo climatica de Kdppen e Thornthwaite
no municipio de Feira de Santana (BA). Geo UERJ, n. 33, p. e34159, 2018. DOI: 10.12957/geouerj.2018.34159.

e2519

14


https://doi.org/10.17271/1980082711920151176

F A Periodico Eletronico Forum Ambiental da Alta Paulista

ISSN 2966-2931 -v. 22, n. 1, 2026

SENER, S.; SENER, E.; KARAGUZEL, R. Solid waste disposal site selection with GIS and AHP methodology: a case study
in Senirkent—Uluborlu (Isparta) Basin, Turkey. Environmental Monitoring and Assessment, v. 173, p. 533-554,
2011.

SILVA, N. S. da; SANO, E. E.; CHAVES, J. M. Eficiéncia na gestdo de residuos sdlidos urbanos: uma revisdao
bibliométrica dos ultimos 20 anos. Periddico Eletronico Férum Ambiental da Alta Paulista, v. 20, n. 4, 2024. DOI:
10.17271/1980082720420245245.

SOUZA, R. B. Sensoriamento Remoto: conceitos fundamentais e plataformas. Instituto Nacional de Pesquisas
Espaciais (INPE), 2010a.

SOUZA, C. P. Tratamento fisico-quimico do lixiviado do aterro de Feira de Santana-Bahia. 2010b. 154 f. Tese
(Doutorado) — Universidade Estadual de Feira de Santana, Feira de Santana.

UNITED NATIONS. Transforming our world: The 2030 Agenda for Sustainable Development. New York: UN, 2015.
VAVERKOVA, M. D.; WINKLER, J.; ADAMCOVA, D.; RADZIEMSKA, M.; ULDRIJAN, D.; ZLOCH, J. Municipal solid waste
landfill—Vegetation succession in an area transformed by human impact. Ecological Engineering, v. 129, p. 109—
114, 2019.

YIN, Y.; LI, B.; WANG, W.; ZHAN, L.; XUE, Q.; GAO, Y.; ZHANG, N.; CHEN, H.; LIU, T.; LI, A. Mechanism of the

December 2015 Catastrophic Landslide at the Shenzhen Landfill and Controlling Geotechnical Risks of Urbanization.
Engineering, v. 2, p. 230-249, 2016.

e2519

15



F A Periodico Eletronico Forum Ambiental da Alta Paulista

ISSN 2966-2931 -v. 22, n. 1, 2026

DECLARATIONS

AUTHORS CONTRIBUTIONS
N4djila Sena da Silva:
Funding acquisition: Secured a master’s research scholarship from FAPESB (Bahia State
Research Support Foundation), which enabled the execution of the study.
Investigation: Conducted the research and data collection.
Data curation: Organized and validated the data to ensure quality.
Formal analysis: Performed data analyses by applying the defined methods.
Writing — original draft: Wrote the initial version of the manuscript.

Edson Eyji Sano:

Conceptualization and study design: Contributed to the definition of the study objectives and
methodology.

Methodology: Assisted in the development and refinement of the methodologies applied in
the study.

Writing — review and editing: Performed critical revision of the manuscript, contributing to its
clarity and coherence.

Supervision: Coordinated the progress of the work and ensured the overall quality of the
research.

Final review and editing: Participated in the final revision to ensure that the manuscript
complied with the required standards.

Joselisa Maria Chaves:

Conceptualization and study design: Contributed to the conception of the study and the
definition of its objectives.

Methodology: Contributed to the development and refinement of the methods used.

Writing — review and editing: Conducted critical review of the content, improving the structure
and argumentation of the article.

Supervision: Coordinated the development of the study and ensured the quality of the work.
Final review and editing: Participated in the review and editing of the final version of the

manuscript.

DECLARATION OF CONFLICTS OF INTEREST
We, Ndjila Sena da Silva, Edson Eyji Sano, and Joselisa Maria Chaves, declare that the manuscript
entitled Environmental Analysis of the Feira de Santana Sanitary Landfill Complex, Bahia, Brazil had:

1. Financial support: This work was funded by FAPESB (Bahia State Research Support Foundation).

2. Professional relationships: The authors declare that they have no professional relationships that

could influence the analysis, interpretation, or presentation of the results.

3. Personal conflicts: No personal conflicts related to the content of this manuscript were identified.

e2519



