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Abstract

The Pali Project Underground (UG) Coal Mine, located in the Johilla Area, Birsinghpur, Pali, Umaria, Madhya
Pradesh, is a pivotal economic asset for the region. However, coal mining activities can potentially introduce air
pollutants that pose risks to both the environment and human health. This research project focuses on
comprehensively evaluating the Air Quality parameter in the proximity of the Pali Project UG Coal Mine to
understand the implications of mining on air quality. The SPM, PM10, PM2.5, SO2, NO2 and heavy metals are
monitoring in summer, monsoon and winter season in industrial and residential zone. The primary objectives of this
study are to establish baseline air quality data, monitor variations over time, assess the impact of mining activities,
evaluate potential health risks, and provide recommendations for mitigation if necessary. The research
methodology involves the installation of air quality monitoring stations, continuous data recording, long-term
monitoring, impact assessment through source identification and health risk analysis, and the formulation of
mitigation recommendations.
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Introduction

Air quality is a critical environmental concern that has profound implications for the well-being of both ecosystems
and human populations. In regions where industrial activities, such as mining, are prevalent, the management of air
quality becomes even more crucial[1-10].When undesired or hazardous substances are present in the air, it is
referred to as air pollution. These substances can have a negative effect on the environment, human health, and the
general wellbeing of living things. These pollutants can come from a variety of sources, including industrial
processes, transportation, agriculture, building, and natural processes [11-15] The Pali Project Underground (UG)
Coal Mine, situated in the Johilla Area of Birsinghpur, Pali, Umaria, Madhya Pradesh, is a significant economic
asset for the region due to its coal mining operations. However, these operations have the potential to release
various pollutants into the atmosphere, thereby impacting air quality in the surrounding areas.

The Air Quality Index (AQI) serves as a standardized tool for quantifying air pollution levels and providing a
comprehensive measure of overall air quality. Monitoring the AQI in the vicinity of the Pali Project UG Coal Mine
is of paramount importance as it enables us to assess the potential health risks posed by exposure to airborne
pollutants and to make informed decisions regarding environmental management and public health[16-20].

This research project is designed to comprehensively evaluate and monitor the AQI near the Pali Project UG Coal
Mine. By establishing baseline air quality data, tracking variations over time, assessing the impact of coal mining
activities, evaluating potential health risks, and proposing mitigation measures, this study seeks to provide essential
insights into the state of air quality in the region.

Understanding the dynamics of air quality in this context is not only vital for protecting the health and well-being
of the local population but also for promoting sustainable mining practices and minimizing adverse environmental
effects. This research project endeavors to shed light on the complex relationship between coal mining activities
and air quality, ultimately contributing to evidence-based decision-making and environmental stewardship in the
Johilla Area.

Methodology
Study Area

Birsinghpur Pali is located in Umaria district, Madhya Pradesh. The town of Umaria is the district headquarters.
The district is part of Shahdol Division.
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The total geographical area of the district sums up to 4548 square kilometers and has a population of 6,44,758.
Umaria is enriched with its vast resources of forests and minerals. The coal mines are a steady source of revenue

for the district.

The most important mineral found in the district is coal and as a result 8 mines are being operated by South Eastern
Coalfields Limited (Nowrozabad) in the district. The Bandhavgarh National Park (Tala) and Sanjay Gandhi
Thermal Power Station at Mangthar (Pali) are located in the district. Umaria was formerly the headquarters of the
South Rewa District and thereafter the headquarters town of the Bandhavgarh tehsil. It is situated at a distance of
about 69 km. from Shahdol, the parent district. Metalled roads connect the town with Katni, Rewa, Shahdol, etc.,
on which regular buses ply. Umaria is also a railway station on the Katni-Bilaspur section of the South East Central

Railway zone.
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Figure 1: Umaria District
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Collection of sample

The samples will be collected in different seasons (winter, summer and Monsoon) of the year, 2021 from the Pali
UG coal mine Johilla area and residential zone, Umaria, Madhya Pradesh, India. Some results will be recorded in
the laboratory.

Result and discussion
Suspended Particulate Matter (SPM) Analysis

Suspended Particulate Matter (SPM) analysis is a critical component of assessing and monitoring air quality in
regions where industrial activities, including coal mining, can significantly contribute to airborne particulate matter
concentrations. SPM consists of solid particles or liquid droplets suspended in the air and is typically categorized
into different size fractions, including PM10 (particles with a diameter of 10 micrometers or smaller) and PM2.5
(particles with a diameter of 2.5 micrometers or smaller). Analyzing SPM levels is essential because these particles
can have adverse effects on human health and the environment. The SPM levels in industrial zone are 445, 306 and
454 (ug/m3) for summer, Monson and winter respectively which are under permissible limit. The SPM levels in
residential zone are 152, 126 and 154 ug/m?® for summer, Monson and winter respectively which are under
permissible limit. The PM10 levels in industrial zone are 220, 155 and 178 (ug/m?®) for summer, Monson and
winter respectively which are under permissible limit. The PM10 levels in residential zone are 72, 55 and 75 pg/m?
for summer, Monson and winter respectively which are under permissible limit. The PM2.5 levels in industrial
zone are 40, 45 and 50 (pg/m?) for summer, Monson and winter respectively which are under permissible limit. The
PM2.5 levels in residential zone are 55, 30 and 34 ug/m? for summer, Monson and winter respectively which are
under permissible limit.

Table 1: Permissible Limit of SPM

Permissible Limit (ng/m?)
SPM PM10 PM2.5 S0O2 NO2
Industrial Zone 600 300 60 120 120
Residential Zone 200 100 60 80 80
Table 2: SPM levels in industrial and residential zone
Industrial Pali PIT Office (mine site)

Season SPM (ug/m’) PM10 (ug/m?) PM2.5 (ng/m3)
Summer 445 220 40
Monson 306 155 45
Winter 454 178 50

Pali Colony

Season SPM (ng/m?) PM10 (ug/m?) PM2.5 (ng/m3)
Summer 152 72 55
Monson 126 55 30
Winter 154 75 34

Sulfur Dioxide (SO2) Analysis

Sulfur dioxide (SO2) is a significant air pollutant often associated with industrial processes, including coal mining.
Monitoring SO2 levels in the vicinity of the Pali Project UG Coal Mine is essential for assessing its impact on air
quality and the potential health risks associated with exposure to this gas. SO2 is a corrosive gas that can irritate the
respiratory system and contribute to the formation of acid rain when it reacts with other atmospheric components.
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Therefore, thorough SO2 analysis is crucial for environmental management and public health. The SO2 levels in
industrial zone are 32, 25 and 33 (ng/m?) for summer, Monson and winter respectively which are under permissible
limit. The SO2 levels in residential zone are 19, 19 and 25 pg/m? for summer, Monson and winter respectively
which are under permissible limit.

Table 3: SO; levels in industrial and residential zone

Industrial Pali PIT Office (mine site)

Season S02 (ng/m?)
Summer 32
Monsoon 25
Winter 33

Pali Colony

Season SO2 (ng/m?)
Summer 19
Monsoon 19
Winter 25

Nitrogen Dioxide (NO2) Analysis

Nitrogen dioxide (NO2) is a key air pollutant that can have significant health and environmental impacts. Its
presence in the atmosphere is often associated with industrial processes, transportation emissions, and combustion
activities, all of which are relevant to the operations of the Pali Project UG Coal Mine. Monitoring NO2 levels in
the vicinity of the mine is essential for assessing air quality and potential health risks. NO2 is known to contribute
to respiratory problems and can react in the atmosphere to form other secondary pollutants, making its analysis
critical for public health and environmental management. The NO2 levels in industrial zone are 42, 34 and 43
(ug/m?) for summer, Monson and winter respectively which are under permissible limit. The NO2 levels in
residential zone are 29, 28 and 34 pg/m? for summer, Monson and winter respectively which are under permissible
limit.

Table 4: NO: levels in industrial and residential zone

Industrial Pali PIT Office (mine site)
Season NO2 (ug/m?)
Summer 42
Monsoon 34
Winter 43
Pali Colony
Season NO2 (ng/m?)
Summer 29
Monsoon 28
Winter 34

Heavy Metal Analysis

Heavy metal analysis is a vital component of environmental monitoring, especially in regions with industrial
activities like coal mining. Heavy metals, such as arsenic (As), lead (Pb), nickel (Ni), chromium (Cr), cadmium
(Cd), and, selenium (Se)are known for their toxic properties and potential environmental and human health risks. In
the context of the Pali Project UG Coal Mine, heavy metal analysis aims to assess the presence and concentrations
of these metals in various environmental media, including air, water, soil, and potentially biological samples. The
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heavy metals (As, Pb, Ni, Cr, Cd and Se) are found at below detection line (BDL) in residential zone in all season.

Pb metal in Monson and winter season in industrial are 0.10 and 0.9 pg/m3respectively. As, Ni, Cr, Cd and Se are
found at below detection line (BDL) in industrial zone in all season.

Table 5: Heavy metal in industrial and residential zone

Industrial Pali PIT Office (mine site)

Season As(ng/m?) Pb(ug/m®) Ni(ug/m?) Cr(ug/m%) Cd(ug/m®) Se(ng/m?)
Summer BDL BDL BDL BDL BDL BDL
Monson BDL 0.10 BDL BDL BDL BDL
Winter BDL 0.9 BDL BDL BDL BDL

Pali Colony

Season As(ng/m?) Pb(ug/m3) Ni(ug/m?) Cr(ug/m%) Cd(ug/m®) Se(ng/m?)
Summer BDL BDL BDL BDL BDL BDL
Monson BDL BDL BDL BDL BDL BDL

Winter BDL BDL BDL BDL BDL BDL

Discussion

In both industrial and residential zones, maintaining acceptable air quality is paramount for the well-being of
residents and the sustainable operation of industries. Monitoring and understanding the levels of various air
pollutants, including Suspended Particulate Matter (SPM), PM10, PM2.5, Sulfur Dioxide (SO2), Nitrogen Dioxide
(NO2), and heavy metals, is crucial for ensuring that air quality remains within safe and regulatory limits. Here, we
discuss what can be considered normal or acceptable levels of these pollutants in industrial and residential areas.
All the parameters are found in normal levels shown in Figure 2.
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Figure 2: Air quality parameter in industrial zone (left) and residentials zone (right)
Conclusion

In this paper, we monitoring the air quality in Pali Project UG coal mine Johilla area Birsinghpur Pali, Umaria,
Madhya Pradesh. The air quality monitoring by using different parameters like SPM, PM10, PM2.5, SO2, NO2 and
heavy metals in all seasons (summer, monsoon and winter). We also monitoring these parameters in industrial and
residential zone. Moreover, we compared with permissible limit in industrial and residential zone. SPM, PM10,
PM2.5, SO2, NO2 and heavy metals in industrial and residentials are lesser than permissible limit.
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