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The stone mining industry is an important industry in the country that producing crushed stone of
various sizes as raw material for various construction works of our civil society. These industries
play a vital role in the socio-economic development and livelihoods of the inhabitants in the country
and abroad. The major objective of this research is to evaluate the socio-environmental impacts of

stone mining in the context of the Pachami Stone Field of MD Bazar, Birbhum District, West Bengal.
The research aims to evaluate the impacts of the stone mining on livelihoods, through using the field
surveys and qualitative interviews with the local inhabitants. The research examines the complex
connection between stone mining activities and socio-economic factors to reveal the impacts on land
use, water resources, and air quality of the study area. The assessment underlines the importance of
sustainable stone mining practices to avoid negative impacts on livelihoods of local people especially
for tribal people lived in this area. This research investigation is significant in that way to the larger
discourse on stone resource management for the welfare of the greater society.
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Introduction

The extraction of stone and other mineral resources through open-cast mining and quarrying is an extremely transformative and
impactful form of land use change in rural India that has socio-environmental implications on local communities that may be
complex and contradictory in nature (Goswami, 2019). Stone mining, though providing employment and fueling local economic
growth, also generates substantial environmental pressures on local ecosystems, including dust pollution, groundwater
contamination, and loss of biodiversity, with adverse socio-environmental implications on the most vulnerable sections of local
stone-mining-dependent populations (Mahapatra, 2023). The Pachami Stone Field Area is found to be an important location to
study this phenomenon of stone mining with reference to its socio-environmental implications on local ecosystems and human
populations, as it is found to host one of the most active stone mining areas of the lateritic plateau of southwestern Birbhum. The
social and environmental effects of the mining of stones in the area can be fully appreciated if one considers the bigger picture
of the lives of the people in the Birbhum District (Hazra, 2021). A significant segment of the population, particularly the tribal
communities such as the Santals, adopt natural resource-based livelihood strategies, which are becoming more vulnerable to the
degradation of the environment and marginalization (Awoke et. al. 2019). The study synthesizes the existing information on
three important issues: the location of stone mining and its impact on land use, the environmental impact of mining activities
such as dust, noise, water, habitat, and soil, and the social and economic impact on the local community and traditional way of
life (Omosanya & Ajibade, 2011).

The Pachami Stone Field Area as Study Area

The crushing zone of Pachami, located in the Birbhum district of eastern India (see the fig. 1) and 250 km north of Kolkata, the
capital of West Bengal, has witnessed significant change from being an unremarkable rock-crushing area with a daily output of
a few tons. It has emerged as a vibrant area where latest technology is being utilized to increase productivity. Located in the
Birbhum district, this vibrant area is catering to a significant portion of the demand for aggregates in West Bengal, a state that is
witnessing massive growth in road and infrastructure construction (Pal & Mandal, 2017). Moreover, depending on the resolution
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of stockpiling problems in the railway sidings of Suri and Pakur located near Pachami, it also has the potential to emerge as a
major exporter of aggregates to Bangladesh, a country that is in significant demand of aggregates to meet ongoing railway and
bridge construction works. Pachami Stone Quarry (PSQ) is one of the oldest quarries and crushing operation owners in the
region, with a 25-tonnes-per-hour plant operating in the 1960s. It then became the first quarry and crushing operation in the
region to buy the 3-tonne payload Indian Hindustan wheeled loader in 2011, replacing the use of backhoe loaders with the
expansion of its plant operating capacity from 100 tons per hour to 200 tons per hour (Hazra, 2021).
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Figure-1: Location map of the study area
Research Objectives

The objectives of the present research entitled ‘A Geographical Appraisal on the Socio-Environmental Consequences of Stone
Mining on Livelihoods in the Pachami Stone Field Area, MD Bazar, Birbhum District’ are the followings:

e To analyze the environmental degradation of the Pachami Stone Field Area.

e To highlight the health and social Impacts of the study area.

e To find out the livelihood vulnerability of the local inhabitants.

e To explore the geographical phenomena related to the sustainability of this area.

Database and Methodology

For this study, it is intended to use both primary and secondary data
sources. The primary data collection methods adopted are structured
questionnaires, scheduled questionnaires, in-depth interviews, case
studies and systematic observation. The qualitative and quantitative data
were collected using scheduled questionnaires and interviews. The case
studies are based on individuals who have issues related to eye injury,
housing issues, and employment related to stone quarry work (Dasgupta,
Sastry & Dhinwa, 2012). Purposive sampling is adopted as a sampling
technique to select individuals as subjects. Photographic methods are also
adopted to collect data on environmental conditions and patterns of living
(see the fig. 2 & 3). In some instances, the telephone method is adopted
to collect data from individuals and obtain necessary information. The

secondary data sources adopted are social media, journals, books, and (ot
related materials (Javed & Mahroof, 2020). All data are analyzed using o ®
Microsoft Excel. e

Figure-2: Stone Quarry
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Development of Pachami Stone Mine Area

The study is conducted to assess the contribution of the Pachami stone industry to the economic and social development of the
local population. The Pachami area is known for its black basalt stone,
which is utilized in several sectors in the building industry, such as
residential buildings, road development, bridges, and railway lines.
According to both government and private sector sources, there are
approximately 170 to 190 industrial units and over 80 stone quarries in
. the area. Daily, over two thousand trucks transport around 90,000 tons
of black stone to different areas of the country (Nasrin & Sekh, 2016).
This study aims to examine the complex association that exists between
industrial extraction and local livelihoods in the Pachami Stone Field,
which is in Md. Bazar Block in Birbhum District, West Bengal. This
industrial zone has around 38,000 employees, which is much more than
the number of employees recorded in the all-India stone mining roster
compiled by the Director General of Mines Safety (DGMS). Besides
locals, people are coming from all over the state to work here due to the
availability of jobs. The advantages are many, including steady jobs,
good communication, affordable accommodations, and cheap food
Figure-3: Stone Crusher (Hazra, 2021). Many are attracted to this place because of these
advantages. The scope of work is wide, including extraction of stones
from the mine, breaking and sorting stones, blasting in the mine, driving trucks, operating machines, overseeing stone crushers,
data entry operators, and many more, which provide scope for direct earnings for both skilled and unskilled workers (see the fig.
2 & 3). This increases the standard of living of people and helps them come out of poverty. As a major industrial extraction site
in this area, it plays a vital economic role yet simultaneously creates a ‘resource curse’ in the Indigenous and rural population.

Environmental Consequences of Stone Mining

Dust Pollution and Air Quality: Dust pollution is perhaps the most immediate and dangerous environmental impact of stone
mining in Pachami. In fact, at the busiest hours of the day, dust particles are predominant in the air, ranging from 101 to 298
nanometers in dimension, which is easily inhaled by human beings and is far less than 2500 nanometers, which is considered
safe for respiration. This dust is not limited to the mining area; it extends to farmlands, rivers and other water resources, and
residential areas. The dust from mining does not stay in one place; it travels beyond the mining area and leaves a footprint in
terms of environmental impacts beyond the lease boundaries (Hoque & Aktar, 2022). This indicates that communities around
the mining areas, whether they benefit from job opportunities in mining or not, are still subjected to environmental impacts from
mining.

Impacts on Groundwater: The stone mining in the study area is modifying the groundwater scenario of the region in subtle but
significant ways. It is not only the stones that are being mined; it is the aquifers beneath that are being altered with the change in
the way rainwater is being absorbed into the earth. When vegetation and earth give way to mined spoil and patches of bare earth,
rainwater cannot penetrate the earth in as many ways as it used to, and this is detrimental to the groundwater recharge capacity
of this region, which is not too high to begin with. In Pachami, the blasting and digging involved in the mining of stones disturb
the groundwater at levels close to the surface of the earth in ways that may impact people’s water needs (Edwards, Hobbs &
Smart, 1991).

Land Degradation and Geomorphological Consequences: Land acquisition in the Pachami area, where stones are being
mined, is changing the landscape in a big way. Overburden is being skimmed off, pits and waste dumps are appearing on the
landscape, and water tables are being affected. Such a change in the landscape is causing a ripple effect on farming yields, water
is being polluted, and there is a threat to the ecological balance of the area. Sediments entering water bodies are making water
turbid and less reliable for human and agricultural use. When agricultural land is being grabbed in the name of mining, there is
also a social and economic impact in that agricultural livelihoods are being affected, human settlement is being displaced, and
agricultural resources, which are essential to sustain agricultural livelihoods, are also being affected. According to this study,
there is a growing coerciveness in land acquisition due to mining, which is showing little concern for human impact and is
leaving a mark on human life in a difficult state (Javed & Mahroof, 2020).

Impacts on Ecosystem Services and Biodiversity: The stone mining around Pachami is not simply a local activity, but a process
that is changing the local ecosystem and services it provides. The local economy has traditionally relied upon natural resource-
based livelihoods that are dependent upon a healthy and undisturbed natural environment. The traditional way of living in
Pachami, i.e., farming and a forest-based economy, is disappearing in favor of a deteriorating natural environment. Purified air
and water are becoming luxuries of the past, wood and non-wood forest products are dwindling, and the water table is falling. In
all of this, the stone mining in Pachami is part of a larger trend of natural resource degradation that is eroding the natural
foundations upon which rural livelihoods in neighboring communities are built (Lameed & Ayodele, 2010).
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Occupational Health Consequences

Dust-Related Health Hazards: The impact of stone mining in Pachami is severe for the workers’ health conditions, with
respiratory diseases caused by dust and silicosis being at the top of the list. These health conditions of workers are compounded
by their socio-economic conditions; most of the workers in this area belong to marginalized groups and have low access to
healthcare and social protection services (Vats, 2022).

Broader Health Impacts on Surrounding Communities: The health impact of stone mining in Pachami is not only limited to
the miners but also affects the community at large residing in its vicinity. Dust pollution is not only confined to the miners but
also includes residents of the area; the dust particles spread all over the place during peak hours of mining (Singh & Mina, 2024).

Socio-Economic Consequences for Livelihoods

Obstacles to Livelihood Security: The obstacles to livelihood security in the context of stone mining pose significant challenges
to the workers and communities associated with the stone mining industry. As the natural environment deteriorates, traditional
forms of livelihood, such as agriculture and forest-based activities are becoming less viable. This has resulted in more people
moving towards non-farm employment (Sati, 2014).

Employment and Income Generation: Stone mining in the Pachami region is providing employment for many local workers,
and these jobs are helping the local population earn money, which is remarkable because there are few other avenues for earning
money in the region (see the table-1). However, these jobs provided by mining come with low wages, hard and unsafe working
conditions, no social security, and many health hazards, which are all outcomes of unorganized and informal working conditions
(Bhattacharjee, Siddique & Roy, 2018).

Table-1: Distribution of the Workers and Daily Wages

SI. No. Nature of Works Daily wages
1 Banker Manson 300
2 Fixer Mason 300
3 Memorial Mason 350
4 Rubble Mason 350
5 Stone Driller 400
6 Stone Crushing Operator 400
7 Track Driver 500
8 JCB Operator 800
9 Stone Crusher Manager 500
10 Data Entry Operator 600

Source: Primary Data

Tribal Communities and Mining-Induced Vulnerability: The Santals tribal groups in Pachami Block of Birbhum district are
among the worst-affected groups by stone mining activities. Traditionally, in and around MD Bazar, the Santals tribal groups
have made use of forest and agricultural resources for their livelihood. Stone mining is another activity that is more recent and
has expanded over time. As stone mining activity increases in the region, many of those who traditionally depend on forest and
agricultural resources end up working in wage employment in the stone mining industry, which is associated with considerable
health risks and vulnerability (Pramanik & Das, 2023; Tripathi, 2016).

Land Acquisition and Displacement: The development of stone mining in Pachami has been accompanied by the development
of land acquisitions, which have resulted in the displacement of farmers and their disconnection from the land and the traditional
way of making a living on the land. This development has undoubtedly resulted in the loss of land for the nearby communities.
The loss of land means the loss of the main means of livelihood for the communities, as well as the loss of food security, social,
and cultural connections with the land (Goswami, 2019).

Case Study — Stone Mining in Pachami Village

The stone industry is seen to have a marked impact on the economic and social development of Panchami village in Varkata
panchayat under Mohammad Bazar block. From the survey of 55 households in the area, it is seen that most of the population is
directly involved in the stone industry (See the table-2). Out of the total workforce in the area, 5% of the people are involved in
agriculture and animal husbandry. The per capita monthly income of people working in the stone industry ranges between Rs.
6,000 to Rs. 10,000. Marginal workers constitute 57% of the workforce in the industrial region of Panchami. They have a per
capita income between Rs. 9,000 and Rs. 15,000 (see the table-1). Around 20% of the population in Panchami is involved in
various occupations in the stone industry area. They have earnings between Rs. 8,000 and Rs. 12,000. The rest of the population
is involved in forest resource extraction and animal husbandry. These figures highlight the importance of Pachami Industrial
Area in the economic development of the region (Based on primary data that collected during field observations).
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Table-2: Population Data of Panchami Village (2011)

. Age Group .
Total Populat SC Populat
Village Name | Area (Acres) | Number of House Holds otar Fopuration 0-6 opuration
Male | Female | Male | Female | Male | Female
Pachami 438.72 55 138 142 26 16 120 128
Total Worker Cultivator Industries Marginal Workers

Person | Male | Female | Person | Male | Female | Person Male Female

160 78 82 14 4 10 56 11 45
Sources: Census Data 2011

Major Finding

e Land cover change and fragmentation have been substantial in the stone field in Pachami, thereby affecting the ecosystem
services in agriculture, forestry, and human labor and mining.

e Mining in stones is an activity that requires substantial land usage, thereby displacing people living in those areas and those
who practice agriculture.

e Social and financial exclusion also contributes to the marginalization of vulnerable groups in areas of stone mining.

e Reckless mining in stones results in environmental degradation, including habitat destruction, soil erosion, and water
pollution.

e  There are inadequate awareness and implementation of regulations on the rights of labor in stone mining.

e Labor, dust, and harmful materials, and heavy equipment and explosives in stone mining are exposed to the danger of
accidents, injuries, and diseases.

e There is also an aspect of Livelihood Diversification and Adaptive Strategies in the case of stone mining.

Conclusion

Stone extraction over time has contributed significantly to the socio-economic development of human societies. From ancient
times to modern times, stones have remained essential materials in building, trade, and artistic expressions. The main concern in
this appraisal is that the changing dimensions of a traditional agrarian and forest-based economy to a mining-based economy and
its impact on the socio-environmental equilibrium. While there are immediate monetary gain and employment in stone crushing
and quarrying, but there is a spate of negative externalities which are threatening long-term livelihood security. Despite of this,
there are some issues associated with this industry to be need thorough analysis and strategic planning to ensure that the industry
is harnessed as an opportunity to promote positive economic development without compromising environmental sustainability
and the lives of nearby human societies. By using scientific planning and promoting effective cooperation among all stakeholders,
this mining industry can be made economically beneficial to the human society and more opportunities for diverse livelihoods.
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