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ABSTRACT

Mining is an important activity for India.Mining
contributes to 2.5 per cent of the Gross Domestic
Product (GDP). The total mineral production is
valued at 1,299,500 million, and 18,963,480
million of mineral exports in 2020 [1]. Unplanned
mining industrial zones are among the main
contributors to industrial pollution. As a result of
their pollutant releases, these industries end up
contaminating the environment. People living in
the surrounding communities saw a significant
decline in quality of life as a result.In planning for
mining industrial regions, this report seeks to create
a thorough framework.Value creation through the
development and efficient implementation of an
optimal mine plan is a major opportunity within the
mining industry today [2].The set of parameters
and standards is computed from the research to
develop a comprehensive framework for mining
industrial areas. Based on the derived parameters,
the case studies for mining industrial zones are
reviewed, and the best strategies to address the
effects of the industries they utilized are adopted.
Indicators that should be emphasized when
planning an industrial area are identified by the
study. A model of the framework for an
ecologically sustainable industrial region is
developed after identifying the key indicators that
should be focused on the research area.

I. INTRODUCTION

Mining extracts useful materials from the
earth. Although mining provides many valuable
minerals, it can also harm people and the
environment. The top 40 mining corporations in the
world, which make up the great majority of the
sector, generated about 656 billion dollars in
revenue in 2020. In the mining sector, the net profit
margin dropped from 25% in 2010 to 11% in
2020.China is emerging as the world's leading
producer of minerals, particularly the highly
sought-after rare earths, of which China produced
about 58 percent of the world's supplyin 2020.
Furthermore, China is the world's top producer of
gold from mines. The mining sector’s contribution

to the GDP is 2.3-25 %at present. Mineral
production in India grew at a compound annual
growth rate (CAGR) of 5.72% between 2013-14
and 2017-18.[3]

I1. AIM AND OBJECTIVES
A)AIm
To develop a comprehensive framework in
planning for heavy mining industrial area.
B) Objectives
1.To study the various impacts of mining industries
in surrounding built environment
2.To identify the parameters considered in planning
for mining industrial area
3.To identify and analyse various assessment tools
applied for the evaluation of mining industrial areas
4.To compare the identified indicators with best
practices and cases and determine appropriate
measures in planning for mining industrial areas
5.To evolve a comprehensive framework in
planning for heavy mining industrial area

I11. METHODOLOGY
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IV.NEED, SCOPE, AND LIMITATION

A) Need

Large-scale  land  disturbance  and
alteration can result from mining and related
processes. The intensity of such disruption varies
depending on the site's natural features, including
its geology, vegetation, topography, climate, and its
proximity to and characteristics of surface
water.The 4 to 7 percentof the world's greenhouse
gas (GHG)emissionsare related to mining.The over
exploitation of resources is a threat to biodiversity.
It implies the need for proper planning and
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management. A healthy environmentis important
for sustainable developmentand future generations
must be assured that these resources will be
available because any society will need them in a
similar or greater amount than we do today.

B) Scope

The Indian mining industry has come
under heavy fire for several issues linked to how it
is performing in terms of sustainable development.
The magnitude and duration of the environmental
impact can be studied. The reversible capabilityof
nature can be evaluated.Sustainable planning
framework for mining industry can be developed.
The future scope of implementation of identified
planning approach in heavy mineral mining
industry.

C) Limitation

The study of the components to plan for
mining industrial area is limited to secondary data
and the derived indicators are further to be
validated with primary study for the identified area.

V. IMPACTS OF MINING INDUSTRY

Environmental problems might include
erosion, sinkhole development, biodiversity loss,
and chemical contamination of soil, groundwater,
and surface water resulting from mining
processes.If contamination brought on by chemical
leaks is not properly regulated, the nearby
population's health may also be affected. Dust from
blasting operations and haul routes may be
produced by surface mines. Several coal mines
release the greenhouse gas methane. Heavy metals,
Sulphur dioxide, and other pollutants may be
released into the air because of inadequate
precautions at smelter operations. Numerous
accidents that occurred in coal and stone mines,
both underground and on the surface, in recent
years have resulted in the deaths of many
mineworkers.[4]

VI.LITERATURE REVIEW

Industrial planning is a conceptual and
strategic process for creating a plan to support or
develop any industrial region in a way that makes it
easier to produce, manufacture, and process
commodities and goods.
The industrial areastructure plan and the major area
structure plan must be congruent with one another
if the city's major area structure plan covers the
area for which the industrial area structure plan is
being created.The structure plan for the industrial
area offers flexibility to adapt to shifting trends in
the spatial requirements of diverse industries.

Industrial area planning scale varies according to
the types of industrial area.

1) Industrial Park

A designated area for industrial use at a suitable
location that ensures sustainability by including
social, economic, and environmental quality issues
into its siting, planning, operations, management,
and decommissioning is known as an-industrial
park.

2) Industrial estate

Industrial estates are locations allocated for
industrial activity where infrastructure like roads,
power, and other utility services are offered to
support the growth of enterprises and to limit
environmental effects.

3) Industrial city

A zone or territorythat contains a collection of
independent industrial facilities that are all active at
the same time is known as an industrial city.

4) Industrial region

Industrial regions emerge when several industries
locate close to each otherand share the benefits of
their closeness.[5]

A) Scale of Industrial area planning

Industrial Areais around 64 Kms from
Indore (Commercial Capital of Central India) with
an area of 478 hectares. Out of the total 478
hectares of industrial land, the state has declared an
Industrial Township of 206hectaresfor SEFEAN’s
companies.[6]

LA

Smart Industrial Park is in Dhar district in the
Indian state of Madhya Pradesh.

B) Main parameters for Industrial area
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SLNOD DARAMETERS INDICATORS STANDAEDS
1 Land uza Land and agriculmre Buffer zone in case of Mining
Leaze (ML) areaup to 23 haiz to
be considered 25 Skm all around
tie periphery of the core Zone and
for ML area above 25 bha - an area
10 kom a1l around the pariphery of
the core zona
Quality of life Health and safety Life  empectancy at  birth
(vears)Age adjusted monality rate
{per 1 000 peopls) Health impacts
through air, water, soil, and noise
polhation. Homicide rate (per 100
{000 people).
3 Environment Pollution and Biodiversity | Contral of water, air, and noise
pollation. Control and regulation
of activities which have impact an
anviromment.

¥ Tndustrial _ for
infrastracthme packaging, lzbelling, and
transportation of hazardous waste

Socizl factors Socizl cohesion Lahor force and popalstion shift,
Population demsity displacement  and  relocation
Labour welfare effects and the population make-
up

a Environmental Industrial wasts collection | Zlag wastes, shudges from efffuent
infrastrocture iregiments.

Socizl Instintional developments | Social services NGO in the area.
infrastracthme and housing The social imegration  of
community and the mechanizms
by which individual: and groups
within the area. Socizl services
NGOs in the arez. The social
imtegration of community and the
mechanizms by which individual
and zroups within the arez

C) Assessment tools

1.Environmental Impact Assessment: -EIA is
defined as "a planning tool wused for the
identification, evaluation and mitigation of
potential impacts positive and negative of proposed
plan / policy / program on physical/ biological
/social/cultural / economic factors prior to decision
making".

2.Environmental Management System -It maps out
a framework that a company or organization can
follow to set up an effective environmental
management system.

3. Life cycle Assessment -It is an environmental
management tool which helps to determine the
environmental impact of an activity throughout the
entire life.

4.Environmental auditing: - It is simply a tool used
in environmental management to assess how
particular activities affect the environment in
comparison to predetermined standards or criteria.
5.Mine site Assessment tool: -The MSAT has a
survey-like format, with questions that can only be
answered with a yes or no. The resource addresses
15 different subjects on a variety of economic,
environmental, social, and governance (EESG)
challenges [7]

VII. LITERATURE CASE STUDIES
The case studies in Indian and
international level are selected. The case studies are
chosen based on the measurable indicators of
industrial planning derived based on the literature
study and primary observation of site.
1)Bijolia Rajasthan — Socioeconomic impact
One of Rajasthan's main mining regions is
Bijolia, where large-scale mining first started

almost thirty years ago. Since then, the
environment has been negatively impacted, but no
systematic assessment has been made to determine
how it has influenced the nature and socioeconomic
structure of the people who work in and near the
mines. [8]

Sandstone Mining in Bijolia

2) Allahabad — Environmental impact

Small-scale cluster mining, a type of
mining that has been practiced in Allahabad for
decades, developed gradually through time. The
residents claimed that traffic caused additional dust
to be produced, some of which ended up in the
surrounding field and reduced the soil's fertilityThe
quality of soil (both physical and chemical) has
obviously been impacted by mining activity, which
has a negative impact on human production &
livelihood.[9]

Vindhyan region

3) Bangladesh -Land use and Landcover

The conducted study is pertinent to the
changes of Land use and land coverin the
Barapukuria Coal Mine under the district of
Dinajpur, Bangladesh. The mining activities caused
subsidence in a broader area, causing resettlement.
The research work was conducted incorporating
GIS and remote sensing techniques and open-
sourced Landsat imageries to reveal the
surface.[10]
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Coal Mining affects water body of Barapukuria

4) Joplin mine sites -Land pollution

Located close to the city of Joplin in
southwest Missouri. Here, mining waste, or chit as
it is known locally, is prevalent across the city's
open areas and is highly contaminated with
cadmium, lead, and zinc. Wind and rain can carry
soil particles contaminated with heavy metals away
from the original polluted locations. Remedial
measures adopted.[11]

1. Excavation

2. Stabilizing metals in soil

3. Use of plants — Phyto- remediation, Rhizo-
filtration

| Mine spoils called chat.

A)Comparative analysis of case study

Peramerers Bjolic Rojasthon Bangiadess Atahabed

e iveinoods of mefofty of peogie wil

Soclattactors crection and goodbe Tiacted by he dlosure of e minhg

B) Sustainable mining
5) Austrade

Environmental  responsibility,  social
responsibility, and commercial successare now
concepts that cannot be separated, the Australian
mining industry is at the forefront of the global
movement toward sustainable mining.Biodiversity
management to minimize long-term impacts from
operations, including opportunities for
improvementin the lease and adjacent areas by
introducing innovative and sustainable land
management practices.[12]

Resource efficiency ' \ Environment
SUSTAINABLE
MINING
Community PRACTICES Economics

Sustainable mining

6) Canada

The Towards Sustainable Mining (TSM)
initiative is the Canadian mining industry’s
commitment to responsible mining. Established in
2004 by the Mining Association of Canada (MAC),
TSM’s objective is to enable mining companies to
meet society’s needs for minerals, metals, and
energy products in the most socially, economically,
and environmentally responsible way.[13]

What is Towards
Sustainable Mining?

@ @

MINING IS THE FUTURE RESPONSIBLE COMMUNITY.
ESSENTIAL NEEDS MINING MANAGEMENT ENGAGEMENT
itis t

Towards sustainable mining

7) China

Bauxite mining in Kuantan, Pahangstarted
in early 2013 with small-scale mining in Balok and
later expanded to Bukit Goh, Bukit Sagu and
Sungai Karang. HumanHealth ImpactUnregulated
mining activities in Kuantan have resulted in severe
health impact to the surrounding residents. Long
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term health impactcan be expected due to dust and
the presence of toxic heavy metals.[14]

SUSTAINABLE
DEVELOPMENT
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Sustainable mining China

C) Comparative analysis of Sustainable mining
case study

Comparative case study analysis using the
derived parameters for industrial planning is carried
out. It is analysed what steps were taken in each
situation to address the problems with industrial
pollution. This is used to develop the study area's
framework.Rehabilitation of affected people and
community  engagementactivities leading to
sustainability. In better land use they adopted
thickgreen belts surrounding the industry, buffer,
and biological filter zones. GIS and remote sensing
tools for the analysis of the study area. The plant
species that absorb dust particles is promoted in
buffer areas.Regular medical campsare organised
by the mining industries for the human settlement
surrounding the industry.Regular inspection of
industrial areas to monitor proper environmental
management plans are followed or not.Planning for
industrial areas focuses the neighbourhood and

environment around the industry. to promote a
healthy and sustainable development. The concept
of social license to operatehazardous industries
should be adopted. Better waste management
systemshould be installed that prevents the toxic
effluent flow to the water bodies and surrounding
land parcels.

VIl. FRAMEWORK FOR INDUSTRIAL
AREA

Poameters  Indicators Stondards Measures Scale
b 2 e A" locs § +10 km reen buflr area iheui b Cooted M.

2 Agicubualiond 307 of reen crea k1 e ke (13 Gtk 0

Jouayolie  Lheom

MESO SCALE OF PLANNING

Based on the literature examined, the
planning criteria for industrial areas are developed
in this study. The case studies selected based on the
obtained criteria are used to guide the remedial
procedures for the effects of heavy industries on the
surrounding region. Using these corrective actions,
a framework for heavy industries is developed.
After studying the impact assessment tools, it is
determined that EIA is the most useful one for
evaluating the study area. The research derives the
planning elements to be concentrated in the study
area based on the secondary and primary
examination of the site. The outcome of the
research and the validation of the site using the
developed framework is the framework suitable for
heavyindustry. This helps to give better planning
interventions in the heavy industry affected areas.

VII1.CONCLUSION

By provision of better hazardous waste
management, green buffer area, unpolluted
physical infrastructures such as drinking water
facility, health care facilities and planned
residential areas can revitalize area to a better
industrial  town. Inclusive and sustainable
development is the primary source of income
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generation, allows for rapid and sustained increases
in living standards for all people, and provides the
technological solutions to environmentally sound

industrialization.

Sustainable industrial

development works to minimize its environmental
footprint while maintaining economic growth,
social advancement, and quality of life.
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