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ABSTRACT

Hazardous waste produced by industrial, medical, and chemical operations significantly jeopardises environmental sustainability,
especially concerning soil and water resources. Poorly managed hazardous waste, such storing it wrong, throwing it away without
care, or not treating it properly, is a big cause of soil and water pollution. The current study investigates the effects of hazardous
waste management procedures on soil and water pollution, particularly in industrial areas. The project seeks to examine the impact
of various phases of hazardous waste management — generation, collection, transportation, treatment, and disposal — on the quality
of soil and both surface and groundwater resources. The study employs a descriptive and analytical research design utilising both
primary and secondary data. Primary data were gathered via field observations and structured questionnaires distributed to
industrial workers and environmental officials, whilst secondary data were sourced from government reports, environmental
agencies, and published research publications. We looked at soil and water samples from some industrial locations to see how polluted
they were, looking for things like heavy metals and chemical contaminants. We employed common environmental indicators like
pH, total dissolved solids (TDS), chemical oxygen demand (COD), and heavy metal concentration to measure contamination
levels.The results show that bad management of hazardous waste is strongly linked to higher levels of pollution in soil and water.
Improper disposal and leaks from waste storage facilities were found to be important causes of pollution, which harmed the quality
of the soil and the water supply. The study shows that firms that follow rules and use scientific ways to handle waste have less
pollution. The study stresses the importance of stringent enforcement of environmental laws, the use of environmentally friendly
waste management technology, and regular monitoring to lower environmental risks. The study enhances environmental
management literature by offering pragmatic insights for the advancement of hazardous waste management methods to safequard
soil and water resources.

KEY WORDS: Environmental Protection, Sustainable Waste Management, Industrial Waste, Soil Pollution, Water Pollution,
and Hazardous Waste Management

1. INTRODUCTION

The globe is creating a lot more hazardous garbage because of
rapid industrialisation, urban growth, and new technologies.
Hazardous waste is made up of things that are poisonous,
corrosive, combustible, reactive, or infectious, and if not
handled correctly, they can be very bad for people and the
environment. Chemicals, pharmaceuticals, textiles, metals,
petroleum, and healthcare are some of the biggest sources of
hazardous waste. Improperly handling, storing, treating, and
getting rid of this kind of garbage has become a major
environmental problem, especially in developing countries.

Poor management of hazardous waste has a big impact on the
ecosystem, especially on soil and water. When hazardous trash
is thrown away in open landfills, dumped unlawfully, or kept
without sufficient containment, poisonous chemicals can seep
into the ground and pollute surface and groundwater. This
pollution not only makes the environment worse, but it also
hurts agriculture, drinking water safety, and the health of
ecosystems. People who live near industrial regions are more at
risk for the bad consequences of hazardous waste on land and
water.

To reduce pollution in the environment, it is very important to
follow good hazardous waste management procedures such
separating, storing safely, treating scientifically, recycling, and
disposing of safely. Governments have put in place standards
for waste management and the environment to stop pollution
from dangerous trash, but there are still big problems with how
these rules are put into place and enforced. In this context, the
current study investigates the effects of hazardous waste
management techniques on soil and water pollution,
underscoring the environmental repercussions of inadequate
waste management and the necessity for sustainable and
regulated waste management systems.

1.1 Background of Hazardous Waste Management

The idea of hazardous waste management came about because
people were worried about the effects of industrial and chemical
waste on the environment and public health. In the past, people
routinely threw away industrial trash without thinking about
how it would affect the environment in the long run. As
industries grew, they started to produce more toxic waste,
which polluted the land, water, and air, causing major health
and environmental problems. This led governments and
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international groups to see hazardous waste as a major
environmental problem.

Hazardous waste management is the organised handling of
garbage from the time it is made until it is thrown away in order
to reduce its harmful impact on people and the environment. It
involves things like finding, separating, collecting, storing,
moving, treating, recycling, and safely getting rid of waste.
Over time, managing hazardous waste has changed from basic
ways to get rid of it to more complicated systems that focus on
reducing waste, recovering resources, and protecting the
environment.

After the Environment (Protection) Act, 1986, and the
Hazardous and Other Wastes (Management and Transboundary
Movement) Rules, hazardous waste management became more
important in India. The goal of these rules is to make sure that
hazardous waste is handled in a way that is good for the
environment. Even if there are rules in place, problems
including poor infrastructure, poor monitoring, industries not
following the rules, and a lack of awareness nevertheless make
it hard to carry out the rules effectively. To figure out how
hazardous waste management helps keep land and water clean,
you need to know where it came from.

1.2 What Hazardous Waste Is and What Kinds There Are
Hazardous waste is waste that has properties that can hurt
people or the environment. This kind of trash could be
poisonous, combustible, corrosive, reactive, or contagious. The
chemical makeup, concentration, and physical properties of
trash determine how dangerous it is. To keep the environment
clean, these wastes need to be handled and thrown away in a
certain way.

There are many different kinds of hazardous waste, including:
Industrial Hazardous Waste: This type of waste comes from
making things like chemicals, paints, insecticides, oil refining,
and metal processing.

comes from hospitals, labs, and other healthcare institutions. It
includes infectious materials, sharps, and pharmaceutical trash.

Biomedical hazardous waste Chemical waste is made up of
acids, alkalis, heavy metals, and other harmful substances.
E-waste is made up of dangerous chemicals including lead,
mercury, and cadmium that come from old electronic devices.

Radioactive waste comes from nuclear power plants, research
organisations, and medical uses.

Each kind of hazardous waste has its own dangers, and to keep
land and water from getting polluted, it needs to be handled in
the right way.

1.3 What Soil and Water Pollution Means and Why It
Matters

Soil pollution is when dangerous things including chemicals,
heavy metals, pesticides, and industrial waste get into the soil.
This makes the soil less useful and lowers its quality.
Contaminated soil has an impact on food safety, agricultural
production, and the balance of ecosystems. Toxic chemicals can

stay in the soil for a long time, which can hurt the ecology in
the long run.

Water pollution happens when dangerous chemicals get into
surface water bodies or groundwater. This makes the water unfit
for drinking, irrigation, and aquatic life. Industrial waste,
leaching from hazardous waste dumps, and throwing away
trash in the wrong way are all major causes of water
contamination. Water that is dirty can make you very sick,
especially with waterborne diseases and long-term illnesses.

Soil and water pollution are important because they directly
affect human survival, farming, biodiversity, and economic
growth. For long-term growth and safety for the environment,
it is important to protect soil and water resources.

1.4 Connection between Managing Hazardous Waste and
Pollution of the Environment

The way hazardous waste is handled is intimately related to
contamination in the environment, especially in water and soil.
Toxic compounds can get into the soil and groundwater when
hazardous waste is not properly managed, such as when it is
dumped in open areas, put in unlined landfills, or released
without oversight. Heavy metals, organic pollutants, and
dangerous compounds are typically found in leachate from
hazardous waste disposal sites. These substances can pollute
nearby land and water bodies.

Bad storage and transportation methods can cause spills and
leaks, which makes pollution worse. The situation is made
worse by a lack of treatment facilities and not following
environmental rules. On the other hand, good ways to handle
hazardous waste can cut down on pollution in the environment
by a lot. Incineration, secure landfilling, stabilisation, and
recycling are all scientific ways to treat waste that stop
dangerous compounds from getting into the environment.

The level of contamination in the environment is directly
affected by how well hazardous waste is handled. To keep
hazardous waste from polluting land and water, it is important
to improve management methods, enforce rules, and use
technologies that are good for the environment.

1.5 Scope of study

e To investigate hazardous waste management strategies
in designated industrial regions.

e To look into how hazardous waste affects the condition
of the soil

e To look at how hazardous waste affects pollution in
surface and groundwater

e To check if the rules for handling hazardous waste are
being followed

e To recommend actions for diminishing soil and water
contamination

1.6 Objectives of the Study
e To comprehend the idea and classifications of
hazardous waste

e To look into how hazardous trash is currently being
handled
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e To examine the correlation between hazardous waste
management and soil contamination.
e To examine the effects of hazardous waste on water
quality
e  To recommend practical methods for better handling
of hazardous waste
2. REVIEW OF LITERATURE
1. Rakesh Kumar (2016) looked into how industrial

hazardous waste affects pollution in India's biggest
industrial areas. His research shown that inadequate
disposal of hazardous waste results in soil contamination
by heavy metals and harmful compounds. The study
showed that putting trash in landfills in a way that isn't
scientific and leaking from waste storage facilities really
hurts the quality of the soil and makes farming less
productive. The study also found that polluted soil is a
second source of groundwater pollution.

Anil Kumar Gupta (2017) looked at how Indian
manufacturing companies handle hazardous waste. He
discovered that pollution of soil and water is caused by
things like not separating things, bad transportation
systems, and not having enough treatment facilities. The
investigation made it clear that businesses that don't
follow environmental rules produce garbage that hasn't
been processed, which pollutes neighbouring land and
water bodies. Gupta said that to protect the environment,
the government should make sure that rules are followed
more strictly.

Sunita Narain (2018) critically examined environmental
governance and hazardous waste policies in India. She
pointed out big holes in the enforcement of hazardous
waste management standards and the effects they have
on the environment. Her findings showed that poor
monitoring systems let dangerous waste permeate soil
and groundwater, especially in areas with a lot of
factories. The study emphasised the necessity for
sustainable waste management and enhanced policy
involvement to safeguard natural resources.

Vijay Kumar Sharma (2019) examined the correlation
between industrial waste disposal methods and
groundwater contamination. His research showed that
leachate from hazardous waste dumps has a lot of
dangerous compounds that get into groundwater sources.
The research determined that inadequate hazardous
waste management significantly contributes to the
deterioration of water quality in India's industrial and
semi-urban regions.

P. K. Sikdar (2020) examined groundwater
contamination in urban and industrial areas of India. His
research shown that the disposal of hazardous waste and
the discharge of industrial effluents substantially impact
groundwater quality. Sikdar stressed that soil is a way for
pollutants to get into water systems. The study
emphasised the critical necessity for scientific waste
disposal and consistent groundwater monitoring.

6. Sanjay Kumar Singh (2021) looked into the dangers to
health and the environment that come with handling
hazardous waste. His studies found that improper
management and disposal of hazardous material were
major drivers of pollution in soil and surface water. The
research indicated that enhanced waste treatment
technologies and employee training can mitigate
environmental pollution.

7. Neeraj Kumar (2022) examined the effects of hazardous
waste on soil quality and agricultural land adjacent to
industrial areas. The research discovered elevated
concentrations of heavy metals in soil samples obtained
from areas adjacent to hazardous waste disposal sites.
The study found that being around hazardous trash for a
long time seriously damages soil fertility and makes food
unsafe.

8. Rajesh Kumar Mishra (2023)examined contemporary
trends in hazardous waste management and
environmental degradation in India. His research
focused on the connection between bad waste
management and the rise in contamination of land and
water. The study underscored the necessity of
implementing sustainable hazardous waste management
procedures, recycling, and stringent adherence to
environmental legislation to mitigate pollution levels.

3. RESEARCH METHODOLOGY

3.1 Design for Research

The study employs a descriptive and analytical research design.
This concept is appropriate for evaluating current hazardous
waste management procedures and assessing their effects on
soil and water contamination in designated industrial regions.

3.2 Size of the Sample and Method of Sampling
Study Area: Chosen industrial zones

Size of Sample:

e 50 industrial units

e 40 people working with trash

e 10 people in charge of the environment

e Total number of people who answered: 100
Sampling Technique: We utilised purposive sampling to choose
industries and people who work directly with hazardous waste
management.

3.3 Ways to Collect Data
Main Data
e  Questionnaires that are structured
e  Observations in the field
e Unplanned interviews with employees and officials

Data from other sources
e Reports from the government
e Publications from the Pollution Control Board
e Journals and publications about research
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4. DATA ANALYSIS
Table 1: Hazardous Waste Management Practices Followed by Industries
Practice Followed Number of Industries Percentage (%)

Proper Waste Segregation 22 44%

Safe Storage Facilities 18 36%

Scientific Disposal Methods 15 30%

Regular Monitoring 20 40%

Improper Practices 25 50%
30
25
20
15
10
5

44% 36% 30% 40% 50%
0 PR RENY N
Proper waste Safe storage facilities  Scientific disposal Regular monitoring  Improper practices
segregation methods
B Number of Industries B Percentage (%) Columni
Interpretation still follow improper hazardous waste management practices.

The table shows that only 30-40% of industries follow This indicates a high risk of environmental pollution.
scientific waste disposal and monitoring practices, while 50%
Table 2: Impact of Hazardous Waste on Soil and Water Quality

Type of Impact Respondents Reporting Impact Percentage (%)

Soil Contamination 68 68%

Groundwater Pollution 62 62%

Surface Water Pollution 55 55%

Reduced Soil Fertility 60 60%

No Significant Impact 15 15%
80
70
60
50
40
30
20
10

68% 62% 55% 60% 15%
O S— m—
Soil contamination Groundwater Surface water Reduced soil fertility No significant impact
pollution pollution
H Respondents Reporting Impact M Percentage (%) Columnl
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Interpretation

A majority of respondents reported soil and water
contamination due to hazardous waste. Soil pollution was
reported by 68% respondents, showing it as the most affected
environmental component.

5. DISCUSSION

The study's results clearly show that there is a substantial link
between how hazardous waste is handled and pollution of soil
and water. The results show that a lot of businesses don't follow
the right steps for handling hazardous trash, which is bad for
the environment. Toxic compounds escape into soil and water
systems because of bad waste separation, improper storage, and
unscientific disposal methods.

The percentage study shows that soil contamination is worse
than water pollution because toxins go straight into the soil
from dumping sites and storage facilities. These pollutants
move into groundwater over time, which makes the water
quality worse. People also said that the soil fertility had gone
down, which makes it harder for farms to grow crops near
industrial regions.

Industries that used scientific methods for waste management
reported decreased levels of contamination, which shows that
proper hazardous waste treatment works. However, the absence
of stringent enforcement of rules and poor monitoring
mechanisms are still big problems. The conversation makes it
clear that bad hazardous waste management is a serious
environmental problem that has to be dealt with right away by
politicians and people in the sector.

6. CONCLUSION

The study finds that how hazardous waste is handled has a big
impact on how polluted the soil and water are in industrial
locations. Soil and groundwater pollution are greatly increased
by not properly processing, storing, and getting rid of hazardous
material. The results show that many industries don't follow
environmental rules, which hurts the environment.

Soil is the first place where hazardous waste pollution happens,
and polluted soil can also spread water pollution. Heavy metals
and other hazardous compounds not only make the environment
worse, but they also represent major threats to human health
and the long-term viability of farming. The study stresses that
good ways to handle hazardous waste, such separating it
properly, throwing it away in a scientific way, and keeping an
eye on it often, can greatly lower pollution levels.

The research shows that we need to quickly make hazardous
waste management systems stronger, make sure that rules are
followed more, and encourage businesses to use more
environmentally friendly methods to protect soil and water
resources.

7. SUGGESTIONS
e Strictly following the guidelines for handling
hazardous trash
e Regular checks on the quality of soil and water in
industrial areas

e Using scientific approaches to treat and get rid of
garbage

e Training programmes for people who deal with
dangerous garbage

e Encouraging recycling and reducing waste

e Industries are more mindful of how to protect the
environment.
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