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Abstract

Urbanization, industrialization, ignorance, poor motor vehicle maintenance, and bad road
conditions have all contributed to the steadily worsening environmental conditions in Indian cities. This
urbanization and industrialization also occurred in a number of Gujarati cities. As a result, the urban and
surrounding environment today affects the health of people, plants, and animals. ~ This article discusses the
situation and the many survey studies that were conducted in different Gujarati cities. Among these cities, Vapi
and Ankleshwar are facing severe environmental problems. The amounts of harmful suspended particles and
particulate matter in the urban environment have already surpassed the permissible limits in several locations.
According to a CPCB evaluation, these two Gujarati cities rank in the top 10 most polluted in the country. It
will be too late if GIDC doesn't take decisive action on these urgent problems. Cities like Ahmedabad,
The ecology, health, and
climate, as well as the social and personal wealth of city dwellers, will surely suffer as a result of these alarming

Vadodara, and Surat will soon experience the same detrimental effects of pollution.

statistics. Therefore, in order to keep our communities from being polluted, it is essential that environmental
regulations and suitable abatement techniques be rigorously followed.
Keywords: pollution, urbanization, industrialization, pollution impacts, and pollution in Gujarat

Introduction

Gujarat has had impressive industrial progress after gaining statehood in India in 1960.
According to the Central Statistical Organization (CSO), which is a division of the Ministry of
Statistics and is responsible for conducting the Annual Survey of Industry (ASI), the industrial sector
now consists of over 1200 large companies and over 3,12,000 micro, mid, and medium-sized firms.
Nearly 90,000 industries may be found there.
Important industries that contribute to pollution may be found at Gujarat's Vadodra

There are about 8,000 persons who pollute the
environment.
Petrochemical Complex, Nandesari, Ankleshwar, Vapi, Vatava, and Hazira, all of which are near
Surat. There are a few additional places in addition to these.

India is among the top 10 countries in the world for climate pollution. China and the
United States are rated second and third, respectively, while India is ranked seventh. It should be
mentioned that in order to evaluate the negative effects of environmental contamination, regular
reporting and monitoring are carried out.  According to environmental standards, air pollution is
the most damaging of the several types of pollution since it primarily damages the environment and
negatively impacts the health of those who are exposed to it. In my essay, I addressed how Gujarat's
industry and urbanization may result in different pollution levels.

The Most Typical Pollution Types in Gujarat:
a. Air pollution:

Our existence and health depend on the air we breathe. Two of the main causes of Gujarat's
declining environmental air quality are urbanization and industry. Lack of urbanization coupled with
rapid industrialization has led to the expansion of industrial hubs without commensurate
improvements in pollution management or public infrastructure. One or more poisons, pollutants, or
dangerous compounds that endanger the health of the general public are present in the contaminated
air around us. The main air pollutants we breathe include particulate matter, PAHs, lead, ground-
level ozone, heavy metals, sulfur dioxide, benzene, carbon monoxide, nitrogen dioxide, and other
contaminants. Air pollution shortens the life expectancy of both animals and city dwellers. Air
pollution from both natural and man-made sources can cause disease and even death.
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The primary man-made sources of ambient air
pollution include tobacco smoke, the burning of solid fuels
for heating and cooking, cleaning supplies, pesticides,
insecticides, vehicles, power generation, poor environmental
management, inefficient manufacturing equipment, and
clogged roadways. Natural sources include trash disposal,
forest and agricultural fires, and incinerators.

b. Water contamination and misuse:

One of the biggest things influencing our health
and well-being is the water we consume. Water
contamination can come from a variety of causes. Sewage
water, rainfall pollution, industrial discharged effluents, and
pollutants from residential or agricultural sources that are
harmful to the environment or human health are all
considered forms of effluent. The most harmful of them are
the discharges of industrial and municipal waste into
waterways. The wastewater treatment techniques used in
every Indian city are inadequate. Only over 10% of the
waste water produced today is treated; the remainder is
dumped into our waterways. This leads to the entry of
pollutants into groundwater, rivers, and other water bodies.
Such water is sometimes highly contaminated and contains
disease-causing germs, which eventually make their way
into our houses.

c. Noise-induced pollution:

Industrial and non-industrial sources are the two
primary contributors to noise pollution. Industrial sources
include noise from many industries and huge machinery that
operate at high velocity and noise intensity. Apart from
industrial noise, other sources of noise include traffic and
transit noise, noise from different neighborhood noise
pollution activities, and noise from vehicles. The majority of
causes of noise pollution will be classified as follows: traffic
on the roads, airplanes, trains, construction, industries, noise
in buildings, and consumer products contamination.

d. Land and solid waste pollution

Inadequate solid waste management is a major
contributor to environmental contamination. Contamination
of the land and soil is one of the biggest environmental
issues facing our world today. Without any special
precautions, waste from the heavy metal industry is
disposed of in landfills.

Citizens' Effects of Pollution:

Urbanization and industrialization processes, as
well as excessive use of the country's resources, such as its
land and water, lead to environmental degradation.
Environmental degradation is one of the most significant
problems that humans and other living creatures are now
experiencing. India has overcrowded cities due to its 1.3
billion inhabitants and other internal economic movement
from rural to urban regions.

According to a thorough environmental study of
India's industrial clusters conducted by the CPCB and IIT
Delhi, environmental pollution levels in ten significant
industrial districts had risen to a "very alarmingly high"
level. Gujaratis Ankleshwar and Vapi are on this list.

Now that almost all the land is dead, the air above
us seems empty and birdless. Even National Parks and Wild
Life Sanctuaries may contain plastics (wastes); noise
pollution has created unwanted noise everywhere; soil and
water pollution have left the land and soil devoid of life; and
air pollution has left the air above us lifeless and empty.
Emissions of CO, CO2, SOx, NOx, and other polluting
chemicals from industrial and vehicular sources not only
disturb the environment but also create a variety of health
problems for humans, such as eye irritation, lung cancer,
and other ailments. High blood pressure is the cause of high
blood pressure, high blood cholesterol, and hearing
problems. Wastes include plastic, paper, animal feces, and
both organic and inorganic wastes can lead to waterborne
diseases.

Environmental contamination should be addressed
concurrently with concerns about human insensitivity to
nature, a polluted psyche, and a society bereft of
responsibility. This has undermined social bonds and led to
physical and mental illnesses.

Gujarati situation Vapi:

One of Gujarat's largest industrial complexes,
Vapi, was built by the Gujarat Industrial Development
Corporation (GIDC).  Over 1500 industries are dispersed
throughout 11.4 km®. More than 70% of Vapi's business is
focused on producing chemicals, pigments, pesticides, dyes
and color intermediates, and medications. Numerous
chemicals for the industrial and agricultural sectors are
produced at 600 of these plants. It generates an annual
export revenue of Rs 200 crore and represents an
investment of Rs 2000 crore. In Asia, the greatest cluster of
SMEs is made up of Vapi, Daman, Sarigam, and Silvassa.

In 1967, Vapi GIDC was founded together with
other nearby chemical and pulp-paper businesses. Out of
the 832 industries, about 759 are environmentally polluting.
The Central Pollution Control Board (CPCB) has listed 653
of them as red-categories. Paints, textile chemicals, organic
and inorganic pigments, pesticides, dyes, and dye
intermediates are just a few of the many chemical products
produced by the Vapi chemical cluster. Increasing
industrialization, rising pollution, and declining agricultural
production are the region's most well-known current issues.
Due to low vision, trains frequently experience delays in the
evenings and at night, and the air pollution wakes people up
at night.

The lowest incomes in the fishing community
have suffered as a result of the loss of riverine and estuary
fish in the Kolak and Daman Ganga rivers as a result of
pollution operations. Kolak and Daman are the locations
where the majority of these fishing settlements are located.
Members of the Indian Medical Association's Vapi and
Valsad branches also had meetings with the panel of
experts. More than half of the patients who visited Vapi's
doctors had respiratory conditions, according to the study,
and other conditions, such skin problems, were also rather
frequent.

There are no actual safe limits for air pollution,
according to recent research. Fruit yield has decreased by
more than 50% due to the extremely dirty air in Vapi city
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and the vicinity of several enterprises in Valsad. A

moratorium on the growth of these estates/industries is one

of the recommended solutions to lessen the issue, as is

including the impacted populations (farmers and the fishing

community) in monitoring and regulating.

e  Technology modernization to get solid waste and
effluent zero.

e  Regional environmental consequences, not the eftects
of particular industries, should be assessed.

e [t is necessary to reduce pollution and outlaw specific
goods and chemicals.

A physico-chemical analysis of industrial effluents
has shown incredibly high amounts of EC, TDS, Chlorides,
Sulphates, BOD, COD, Sodium, and Calcium when
compared to WHO recommendations. It should be illegal to
transfer such wastewater onto nearby land or water bodies
without treatment. They are not appropriate for farming or
irrigation. Environmental problems caused by the excessive
levels of pollution in industrial effluents affect the entire
ecosystem.

Ankaleshwar:

In Ankleshwar, sometimes referred to as the
"Golden Corridor," hundreds of small and medium-sized
enterprises produce paper, pulp, plastics, fertilizer,
chemicals, dyes, and paints. Additionally, these enterprises
release untreated garbage into the air and water. Even
though Ankleshwar town has a population of around 78,000,
slum-like settlements have sprouted up surrounding the
industrial complex. Water, sanitary facilities, and medical
facilities are among the basic amenities that almost 25,000
people do not have access to. To pay for their daily meals,
between 60,000 and 70,000 people work on the estate. After
a brief look at Ankleshwar, one could question whether this
state has any environmental regulations. Over 40,000 tons
of hazardous waste are generated by the local industry, and
over 32 million gallons of toxic wastewater are discharged
into the Narmada River through open channels. Even more
serious than the highly polluted surface water is the
contamination of underground water.  According to an
initial examination of a few of the slum communities, 55 of
65 hand pumps and bore wells had water that ranged from
yellow to red, and some of them had an acidic or
unidentified chemical scent.

Hazardous solid waste has been disposed of in
open spaces and close to bodies of water without any sort of
treatment or thought given to the impact on the
surrounding water, land, or living beings. Research to look
for any indications of hazardous residues in the milk or
other agricultural products from neighboring cattle grazing
has not been conducted.

Hazardous waste dumps and Common Effluent
Treatment Plants (CETPs) are two instances of industry-
provided solutions that either shift or hide the problem
without resolving it. In any case, they are ineffectual
solutions; for instance, CETPs only address the most basic
issues, whereas the chemical composition of eftluents is quite
complex. On the other hand, landfills are said to survive

for a few decades at most, while chemical toxicity can persist
for much longer.

Proposed actions:

e  New dangerous industries and future growth should be
prohibited.

e The regulatory body must to be sufficiently powerful
and well-equipped to handle the numerous issues
brought about by these sectors.

e The establishment of citizen oversight groups,
information made public, and the operations of
regulatory organizations should all be conducted with
more openness.

e Prompt action, including punitive measures, should be
done to prevent environmental deterioration.

e It is urgent to start conducting thorough surveys and
research on the effects of environmental contamination
on the land, water, air, plants, and animals.

In the city of Vadodara:

Vadodara, formerly known as Baroda, is the third-
largest city in Gujarat state, Western India, behind
Ahmedabad and Surat. The Vishwamitri River is where it is
located. The river frequently dries up in the summer,
leaving just a little trickle of water. Due to the city's
continuous population development, road transportation,
vehicle traffic, and industrial expansion throughout the
years, Vadodara's gaseous and particulate matter
concentration has significantly grown.

Gujarat Alkalis and Chemicals Limited (GACL),
Indian Petrochemicals Corporation Limited (IPCL, which is
presently under the management of Reliance Enterprises
Limited), Gujarat State Fertilizers & Chemicals (GSFC), and
other large companies are based in Vadodara and Indian Oil
Corporation (IOCL), rely on the Gujarat Refinery for their
fuel and feedstock.  Other large public sector companies
include the Gas Authority of India Limited (GAIL), Oil and
Natural Gas Corporation (ONGC), Gujarat Industries
Power Company Limited (GIPCL), and Heavy Water
Project. Plants in our environment exhibit a range of
physiological changes when exposed to pollution. Green
belt developers, engineers, and planners can successfully
lower urban air pollution by using plants.

Four criteria have been used to create the Air
Pollution Tolerance Index (APTI), which measures how
tolerant plants are.  Ascorbic acid, chlorophyll, pH, and
relative water content (RWC) are the four variables. The
purpose of this study is to determine the seasonal APTI
values of common plant species in the crowded area of
Vadodara city, Gujarat, and to recommend the best species
for planting.

While Nandesari and the GIDC area are the hubs
of the city's industrial activities, other areas like Alkapuri,
Dandia Bazaar Nyay Mandir, Mandvi, Railway Station,
Fatehgunj, and Raopura are mostly commercial districts
with heavy traffic. The leaves of a few chosen plant species
were collected from all over the city.

Peltophorum pterocarpum and Acacia arabica are
effective biomonitors of vehicle pollution stress because
biomonitoring is an essential technique for assessing the
impact of air pollution on plants. In comparison to other
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plant species, Polyalthia longifolia, Azadirachta indica, and
Mangifera indica have demonstrated high APTI values; as a
result, these plants function as air pollution sinks.

Anand Anand is referred to be India's "Milk
Capital." Amul Dairy's milk revolution in our nation has
made them well-known. The National Dairy Development
Board of India and Gujarat Cooperative Milk Marketing
Federation Ltd (AMUL) have their headquarters there. It is
situated on the Western Railways between Vadodara and
Ahmedabad. The city's thriving economy includes
agriculture, agribusiness, and large-scale industries. This
industrial belt has a number of well-known large
corporations, including Atlanta Electrics, Vulcan Industrial
Engineering Co. Ltd,, Warm Steam, The Charotar Iron
Factory (founded in 19388), Milcent, and Elecon
Engineering.

In recent years, this city has seen significant
urbanization and growth. Because of this, more and more
automobiles are being utilized for both private and public
transportation every day. APTI values for plants are also
calculated. It is calculated using four factors: ascorbic acid,
chlorophyll, pH, and relative water content.

In addition to the survey location, 10 sample sites
were chosen since they were near an open space where large
buildings and stagnant regions wouldn't obstruct the
sampling stations.

Polyalthia longifolia, Peltophorum pterocarpum,
and Azadirachta indica—three common plant species found
in all sampling sites—were used to collect a variety of leaf
samples for APTI. The three species under investigation
had computed APTIs that were much higher than the
average in the majority of the locations examined.
Polyalthia longifolia (6.57-10.22), Peltophorum
pterocarpum (6.81-8.48), and Azadirachta indica (6.01-7.59)
had the highest APTT values.

With an average of almost 100 pg/ms, SPM
measurements were high in every site. Additionally, the
semiarid climate and low relative humidity contribute to the
high SPM burden. Research indicates that all plant species
are impacted by air pollution.

To summarize everything:

Anything that goes beyond its limits of tolerance
has a negative impact. If we don't get up now, it will be
quite late tomorrow. As a result, fighting the pollution
would be quite difficult. A higher amount of plant and
animal materials being broken down and transformed into
amino acids by autotrophic plants is indicated by elevated
sulphate levels. Low DO concentrations were the result of
plants' diminished capacity to store oxygen due to the
exceptionally high summer temperatures.

Low DO concentrations were the result of plants'
diminished capacity to store oxygen due to the exceptionally
high summer temperatures. Nonetheless, a notable degree
of alkalinity was found, which was frequently brought on by
the presence of carbonate, bicarbonate, and hydroxide. The
ecosystem, health, and climate, as well as the social and
individual wealth of the people, would surely suffer as a
result of these price increases. As a result, it is essential

that environmental regulations and suitable abatement
techniques be properly followed.

Finalization:

Unquestionably, Gujarat's industrial and urban
expansion has boosted the state's economic success, job
creation, and competitiveness internationally. But there has
been a significant environmental cost to this expansion. The
state of affairs in industrial centers like Vapi, Ankleshwar,
Nandesari, Vadodara, and other areas amply demonstrates
the disparity between sustainability and growth.
Uncontrolled effluent discharge, poor solid waste
management, car emissions, and insufficient noise control
have all deteriorated the quality of the air, water, land, and
even human health.

In addition to being an ecological problem, this
study demonstrates that environmental degradation is also a
social and human rights concern.  Air pollution, water
contamination, land degradation, and excessive noise have
all contributed to health problems, economic losses in
fishing and agriculture, and a reduction in people's quality of
life. The Ankleshwar "Golden Corridor" and the Vapi
chemical cluster serve as examples of the magnitude of
untreated hazardous waste that affects ecosystems and
future generations. Anand and Vadodara also highlight how
quick urbanization and traffic congestion significantly
deteriorate air quality.

However, the Gujarat case teaches India and the
rest of the globe an important lesson: environmental health
cannot be sacrificed for economic advancement. Enacting
and successfully enforcing strict environmental legislation is
essential. The key to undoing the harm is technological
modernization, stringent effluent monitoring, citizen
knowledge, and public involvement in environmental
governance. Sustainable alternatives might be offered via
the implementation of renewable energy projects, pollution-
tolerant plant varieties, and green belts.

Gujarat's pollution problem essentially highlights
a greater issue facing the country and the world: the tension
between ecological sustainability and economic progress. If
prompt remedial action is not done, the costs of doing
nothing will be substantially greater than the advantages of
economic growth.  Sustainable development, in which
businesses, governments, and individuals collaborate to
make sure that progress in the present does not jeopardize
the environment and public health of the future, must be the
foundation of the future.

Conclusion:

The study of Gujarat’s urban and industrial
environments clearly demonstrates the pressing need for
sustainable development practices. While industrialization
and urban growth have contributed significantly to
economic prosperity, employment, and infrastructure
expansion, they have also caused widespread environmental
degradation. The cases of Vapi, Ankleshwar, Vadodara, and
other cities highlight the grave impacts of unchecked
pollution on air, water, land, ecosystems, and human health.

Pollution in Gujarat is not only an ecological
crisis but also a social and public health challenge, affecting
livelihoods, agriculture, fisheries, and overall quality of life.

10
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If decisive actions are not taken, the long-term
consequences will outweigh short-term economic gains.
Therefore, stricter enforcement of environmental
regulations, investment in modern pollution-control
technologies, adoption of renewable energy, and greater
public participation in environmental governance are
urgently required. A balance must be struck between
development and ecological protection to ensure that
progress today does not compromise the well-being of
future generations. Sustainable development is the only
viable path forward for Gujarat and, by extension, for India.
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