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Abstract

The Thamirabarani River, a vital water resource for agriculture, drinking water, and
biodiversity in Tamil Nadu, India, is increasingly threatened by industrial effluents, agricultural
runoff, and untreated urban sewage pollution. This study investigates the pollution of the
Thamirabarani River through a green criminological lens, emphasizing the environmental harm
caused by human activities and the lack of accountability in addressing these issues. By
examining water quality data from various points along the river, the study identifies key
pollutants and their sources, evaluating the impact on the river's ecosystem and local
communities. The findings reveal significant contamination, particularly from industrial waste
and untreated sewage, which disrupt the socio-economic stability of the region. The research
highlights the need for stronger enforcement of environmental regulations, increased
community participation in river conservation, and adopting sustainable practices to mitigate
pollution. This paper contributes to the growing discourse on environmental justice, advocating
for a comprehensive approach to preserving the Thamirabarani River for future generations.
Through its application of green criminology, this study underscores the importance of
addressing environmental harm as a crime and holding all stakeholders accountable for their

role in protecting natural resources.
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Introduction

The Thamirabarani River, a perennial river
originating from the Western Ghats in
Tamil Nadu, India, is a critical resource for
agriculture, drinking water, and
biodiversity in the region (Sundaram,
2016). Renowned for its ecological and
cultural significance, the river supports
livelihoods across its basin, making it
indispensable to local communities
(Ramanathan, 2018). However, the river is
increasingly under threat due to pollution
caused by industrial effluents, agricultural
runoff, and untreated urban sewage (Nair et
al., 2017). This degradation not only
endangers the river’s biodiversity but also
disrupts the socio-economic stability of the
communities reliant on its waters (Rao &
Devi, 2015).

From a green criminological perspective,
the pollution of the Thamirabarani River is
a form of environmental harm that often
goes unpunished despite its profound
consequences. Green criminology, an
interdisciplinary field, explores the nexus
between environmental damage, human
activities, and justice, emphasizing the need
to address ecological harms as crimes
(White, 2013). By applying this framework,
this study aims to contextualize the
pollution of the Thamirabarani River within
broader discussions of environmental

justice and accountability.
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This paper employs an experimental
methodology to analyze the pollution levels
in the Thamirabarani River, focusing on
identifying key pollutants, their sources,
and their impacts. Situating these findings
within the principles of green criminology,
the study underscores the importance of
enforcing environmental laws, fostering
community participation, and
implementing sustainable practices to
mitigate harm. By addressing these issues,
this research contributes to the growing
discourse on environmental justice and the
urgent need for action to preserve vital
natural resources for future generations
(Gupta, 2014).

Review of Literature

Previous Studies on River Pollution in
India and Similar Contexts

Rivers in India have long been central to the
socio-economic and cultural fabric of the
nation. However, they are increasingly
threatened by pollution caused by rapid
industrialization, urbanization, and
agricultural practices. Studies on major
rivers like the Ganga and Yamuna have
highlighted the detrimental impacts of
untreated industrial waste and domestic
sewage on water quality and biodiversity
(Sarkar et al., 2015). Similarly, research on
smaller rivers, such as the Cauvery and
Vaigai, has revealed how agricultural

runoff laden with pesticides and fertilizers
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exacerbates water pollution (Ramanathan
& Subramanian, 2017).

Specific studies on the Thamirabarani River
are comparatively fewer. Sundaram (2016)
documented high levels of nitrate and
phosphate pollutants in the river, attributing
them to agricultural runoff in the upper
catchment areas. Another study by Nair et
al. (2017) highlighted the presence of heavy
metals near urban settlements, linking these
pollutants to industrial effluents. These
findings underscore the need for localized
studies to identify pollution sources and
their impacts on river systems.

Globally, research on river pollution has
shown similar patterns of degradation. For
instance, studies on the Yangtze River in
China and the Mississippi River in the
United States have documented how
industrial and  agricultural practices
contribute to water quality deterioration and
harm aquatic ecosystems (Chen et al., 2014;
Smith et al., 2016). These international
cases provide comparative insights that
enrich the understanding of river pollution
in the Indian context.

Theoretical Framework Related to
Green Criminology and Environmental
Justice

Green criminology, an emerging subfield of
criminology, focuses on the study of
environmental harms, their causes, and

consequences. It expands traditional
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criminology by  addressing  non-
conventional crimes, such as pollution,
deforestation, and climate change that often
lack clear perpetrators but have significant
impacts (White, 2013). Green criminology
emphasizes the interplay between social,
economic, and environmental factors,
seeking justice for both human and non-
human victims of environmental harm
(Lynch & Stretesky, 2014).

In the context of the Thamirabarani River,
green criminology provides a lens to
analyze how industrial negligence, weak
regulatory frameworks, and lack of public
accountability contribute to pollution. The
environmental justice framework
complements this by emphasizing the
disproportionate burden of environmental
harm borne by marginalized communities
(Schlosberg, 2007). It calls for equitable
access to clean water and resources,
particularly for communities dependent on
rivers for their livelihood.

By combining these frameworks, this study
not only examines the ecological and social
impacts of pollution but also critiques the
systemic failures in policy enforcement and
environmental governance. The green
criminological perspective highlights the
criminality of environmental harm, while
the environmental justice approach

underscores the ethical imperative to
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protect  vulnerable ecosystems and
populations.

Research Methodology

Research Design

This study will adopt a descriptive research
design to systematically examine the
pollution levels in the Thamirabarani River.
A descriptive research design is particularly
suitable for this study as it allows for a
detailed and accurate portrayal of the river's
pollution status, without manipulating
variables. By focusing on the "what" of
pollution (types, sources, and levels), this
approach will provide a comprehensive
understanding of the current state of the
river's health.

Though there have been several studies
conducted on the Thamirabarani River, this
research stands out as it is the first of its
kind to specifically explore pollution from
a green criminological perspective,
incorporating an experimental
methodology. Previous studies have mainly
focused on water quality assessments and
pollutant identification (Nair et al., 2017;
Sundaram, 2016), but this study differs by
framing pollution as a form of
environmental crime and examining its
socio-economic and ecological impacts
through a criminological lens.

Through this approach, the study aims to
not only document pollution levels but also

highlight the broader implications of
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pollution as an environmental harm,
exploring legal and policy gaps while
offering actionable recommendations. This
distinctive methodology provides a unique
contribution to the discourse on river
pollution and environmental justice in
India.

Objectives of the study

To analyze the levels and sources of
pollution in the Thamirabarani River

To evaluate the ecological and socio-
economic impacts of river pollution

To apply a green criminological
framework to understand the systemic
issues

To propose sustainable strategies for
pollution mitigation and river conservation
Universe of the Study

The target area of the study will be the
Tirunelveli and Thoothukudi districts in
Tamil Nadu, India. This will include areas
such as Papanasam, Chermadevai, and
Tirunelveli city, Alwarthirunagari, in
Tirunelveli  district, as well as
Srivaikundam, and Kayalpattinam in
Thoothukudi district. These regions were
selected due to their proximity to the
Thamirabarani River and the significant
industrial and agricultural activities
contributing to river pollution.

Samples

Water samples were collected from five
distinct locations along the Thamirabarani
River to assess various physio-chemical

parameters, including pH, turbidity,

dissolved oxygen, total dissolved solids,
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heavy metals, and nutrient concentrations.
These locations were strategically selected
to represent diverse regions of the river,
including upstream, midstream, and
downstream areas, as well as areas with
known industrial and agricultural activities.
The collected samples were then analyzed
and compared with the prescribed drinking
water standards set by the Bureau of Indian
Standards (BIS) and the World Health
Organisation (WHO). Additionally, the
findings were used to evaluate the river's
suitability for consumption, irrigation, and
aquatic life. The study also aimed to
identify the primary sources of pollution at
each location and assess the impact of
human activities on water quality, offering
insights into the broader ecological and
health risks posed by the river’s current
condition.

Sampling Techniques

For the scientific component of the study, a
multi-stage sampling method will be
employed. Initially, the study will identify
key locations along the Thamirabarani
River, considering factors such as
proximity to urban centers, industrial zones,
and agricultural activities. Purposive
sampling will then be used to select specific
sites within these locations based on their
relevance to the research objectives. Water
samples will be collected from five

strategically chosen locations along the
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river to assess the physio-chemical
parameters and pollution levels. This
sampling method ensures that the selected
sites provide representative data on the
river's water quality. For the criminological
aspect of the study, a convenience sampling
method, a non-probability sampling
technique, will be wused to select
participants. Residents, industry
representatives, and government officials
involved in river management will be
approached based on their accessibility and
relevance to the study. This will allow for
gathering  insights on  community
perceptions of river pollution, awareness of
environmental laws, and the role of local
industries in contributing to pollution. The
focus will be on participants from the target
areas within Tirunelveli and Thoothukudi
districts.

This dual approach in sampling ensures
both scientific rigor and criminological
relevance, providing a comprehensive view
of the Thamirabarani River's pollution and
its socio-environmental impacts.

Sample Size

A total of 36 water samples were collected
from six different locations along the
Thamirabarani River for the parametric
tests. These samples will be analyzed for
various  physio-chemical  parameters,

including pH, turbidity, dissolved oxygen,

heavy metals, and nutrient concentrations.
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A total of 87 respondents will be selected to
participate in the survey. The participants
will include residents, industry
representatives, and government officials,
and they will be surveyed using a structured
questionnaire to assess their knowledge,
attitudes, and perceptions regarding river
pollution and its socio-economic impacts.
Data Collection

The data for this study were collected from
various locations within Tirunelveli and
Thoothukudi districts to assess both water
quality and criminological aspects of
pollution.

Water samples were collected from 36
stations along the Thamirabarani River
using sterilized test tubes. These stations
were selected based on strategic points
along the river, including upstream,
midstream, and downstream locations, as
well as areas near industrial and agricultural
zones. The samples were analyzed for a
range of physio-chemical parameters,
including pH, turbidity, dissolved oxygen,
and concentrations of heavy metals and
nutrients.

For the criminological aspect, the primary
data collection tool was a Personal
Distributed Questionnaire (PDQ), which
was personally distributed by the
researcher. The questionnaire was designed
to align with the study's objectives,

focusing on understanding the perceptions,
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knowledge, and behaviors of residents,
industry representatives, and government
officials regarding the pollution of the
Thamirabarani River. The data collection
method allows for capturing firsthand
responses from individuals directly affected
by or involved in the river's pollution.
Pilot Study

A pilot study was conducted with 31
participants using the Personal Distributed
questionnaire, to test its effectiveness and
ensure clarity. Additionally, water samples
were collected from 6 locations along the
Thamirabarani River using scientific
techniques to assess the feasibility of the
sampling methods and to refine the data
collection process. The pilot study helped in
fine-tuning both the survey instrument and
the water sampling procedure before the
full-scale study was conducted.

Data Analysis

The data collected in this study will be
presented through graphic representations,
focusing on comparative analysis. The
water quality data will be compared across
the five selected locations along the
Thamirabarani  River, with  specific
attention given to key physico-chemical
parameters such as pH, turbidity, dissolved
oxygen, total dissolved solids, and
concentrations of heavy metals and
nutrients. These parameters will be

evaluated in comparison to the Bureau of

36


https://trpub.org/index.php/IJZS/index
https://trpub.org/index.php/IJZS/index
https://trpub.org/index.php/IJZS

International Journal of Zoological

Sciences

Indian Standards (BIS) and World Health
(WHO)
quality guidelines.

Organisation drinking  water

The analysis will
highlight deviations from the prescribed
standards and identify locations where
pollution levels exceed safe limits.
Similarly, the criminological data gathered
from the questionnaire responses will be

represented through comparative charts,
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illustrating differences in perceptions,
knowledge, and behaviors across residents,
industry representatives, and government
officials. This comparative approach will
help identify trends, patterns, and key
insights related to river pollution and its

socio-environmental impacts.

Major findings

Table — 1 Parameter of Water Quality Analysis of Thamirabarani River

EC
mg/l

Temp
°C)

Sample No

TDS
mg/1

CA
mg/l

MG
mg/l

NG K
mg/l | mg/l

pH
mg/1

742 |31 [24 |8 082 |27 [05 |3 15
Chermadevai 344 7.56 | 50 38 7.2 1.5 8.9 0.7 5.6 37
Tirunelveli Junction | 36.7 7.39 |71 77 7.4 2.7 12.1 | 0.88 |59 39
Alwarthirunagari 33.2 7.29 | 82 48 14.1 |29 17.7 |29 7.5 75
Srivaikundam 31.5 7.31 |90 41 13.6 | 1.8 1291 1.9 7.7 59
Kayalpattinam 36.1 7.29 |77 53 12.1 | 232 | 1341 |24 8.1 61

Source: Primary data of the study

Interpretation of Water Quality
Parameters
The water quality parameters from various

locations along the Thamirabarani River are

analyzed against the Bureau of Indian

Standards (BIS) and World Health
Organization (WHO) drinking water
quality  guidelines. Below is the

interpretation of the physicochemical data:

1. Temperature (°C)

The water temperature ranged from 31.5°C
to 36.7°C, with the highest recorded at
Tirunelveli Junction. Temperature affects
the solubility of oxygen and other gases,
directly influencing aquatic life. While BIS
and WHO do not specify temperature
limits, it is noted that higher temperatures
could indicate thermal pollution, affecting
ecosystem health.

2. pH (mg/L)
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The pH values ranged from 7.29 to 7.56,
within the BIS and WHO recommended
range of 6.5 to 8.5 (BIS 10500:2012; WHO,
2017). These values indicate slightly
alkaline conditions, which are generally
acceptable for drinking water.

3. Electrical Conductivity (EC) (mg/L)
The EC values ranged from 31 mg/L at

Papanasam to 90 mg/L at Srivaikundam.
BIS does not specify a standard for EC, but
WHO recommends that higher EC levels
may indicate the presence of dissolved salts
and ions, which can affect taste and
portability.

4. Total Dissolved Solids (TDS) (mg/L)
The TDS values ranged from 24 mg/L at

Papanasam to 77 mg/L at Tirunelveli
Junction. These values are well within the
BIS and WHO permissible limit of 500
mg/L for drinking water. Lower TDS levels
indicate fewer dissolved salts and
impurities.

5. Calcium (Ca) (mg/L)
Calcium concentrations ranged from 7.2

mg/L at Chermadevai to 14.1 mg/L at
Alwarthirunagari, which are within the BIS
permissible limit of 75 mg/L (BIS
10500:2012). Calcium 1is essential for
human health, but excessive amounts can
cause hardness in water.

6. Magnesium (Mg) (mg/L)
Magnesium levels ranged from 0.82 mg/L

at Papanasam to 2.9 mg/L at
Alwarthirunagari, well within the BIS limit

of 30 mg/L. Magnesium is a crucial mineral

https://trpub.org/index.php/IJZS
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for health but can contribute to water
hardness.

7. Nitrate (NO3) (mg/L)
Nitrate levels fluctuated from 2.7 mg/L at

Papanasam  to 17.7 mg/L at
Alwarthirunagari. These values are within
the BIS permissible limit of 45 mg/L and
WHO guideline of 50 mg/L. High nitrate
levels can cause methemoglobinemia
("blue baby syndrome") in infants (WHO,
2017).

8. Potassium (K) (mg/L)
Potassium levels ranged from 0.5 mg/L at

Papanasam to 2.9 mg/L at
Alwarthirunagari. Although BIS and WHO
do not specify limits for potassium,
elevated levels can influence water taste
and may be attributed to agricultural runoff
or industrial discharges.

9. Sulfate (SO4) (mg/L)
Sulfate concentrations fluctuated from 3

mg/L at Papanasam to 8.1 mg/L at
Kayalpattinam, which are within the BIS
limit of 200 mg/L and WHO guideline of
250 mg/L. Low sulfate levels indicate
minimal industrial pollution.

10. Total Hardness (TH) (mg/L)
Total hardness values fluctuated from 15

mg/L at Papanasam to 75 mg/L at
Alwarthirunagari, well below the BIS
acceptable limit of 200 mg/L. Hardness is
primarily due to calcium and magnesium,
and these levels are considered safe for
drinking purposes.

Polluted Locations
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While all parameters are within permissible
limits, locations such as Tirunelveli
Junction, Alwarthirunagari, and
Srivaikundam show elevated values for
TDS, EC, calcium, and nitrate compared to
other sites.

e Tirunelveli Junction demonstrates
higher TDS and temperature,
indicating urban and potential
industrial contamination.

e Alwarthirunagari exhibits elevated
calcium, magnesium, and nitrate
levels, likely from agricultural
runoff.

e Srivaikundam shows high EC,
possibly due to agricultural or
industrial effluents.

All the tested parameters were found to be

within the BIS and WHO permissible limits
Table 2

https://trpub.org/index.php/IJZS
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for drinking water. The data indicate that
the Thamirabarani River’s water quality, in
its natural state, is suitable for drinking and
other domestic purposes. However,
locations such as Tirunelveli Junction and
Kayalpattinam, with higher TDS and EC
values, may require regular monitoring to
prevent potential pollution due to urban and
industrial activities. The Papanasam site
shows the least signs of pollution, reflecting
its upstream location and proximity to less
disturbed environments. However, the
downstream locations—Tirunelveli
Junction, Alwarthirunagari, and
Srivaikundam—exhibit increasing signs of
anthropogenic impact, warranting focused

monitoring and mitigation measures

Criminological Aspect of the Thamirabarani River

Finding

Stakeholders

Details

Perception of Pollution
Sources

Residents, Industry
Representatives, Government
Officials

Residents (age group: 18-60,
gender: 54 per cent male, 46
per cent female): Industrial
effluents (68 per cent),
agricultural runoff (21 per
cent), untreated sewage (11

percent).
- Industry: 82 per cent
admitted  contributing to

pollution, especially through

untreated  factory  waste.
- Government: Highlighted
lack of enforcement
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mechanisms to monitor

factories.

Awareness and Knowledge
Levels

Residents, Industry
Representatives, Government
Officials

68 per cent of residents are
unaware of environmental
laws; awareness higher in
males (67 per cent) than
females (55 per cent).
- 45 per cent of industry

representatives lack
knowledge of penalties for
improper  factory  waste
disposal.

Behavioral Insights

Residents, Industry
Representatives, Government
Officials

Residents: 52 per cent willing
to participate in cleanup
drives, with higher
participation among males.
- Industry: 63 per cent
prioritize cost savings over
compliance; older factory
managers (>50 years) more
resistant to adopting eco-
friendly practices.
- Government: 46 per cent
report  delays due to
bureaucratic  hurdles and
insufficient data on factory
waste impacts.

Community Impact

Residents, Farmers,
Fisherfolk

Health: Waterborne diseases,
such as diarrhea and skin
infections,  prevalent  in
polluted areas like Tirunelveli
Junction and Srivaikundam,
affecting children (63 per cent)
and elderly (48 per cent) the
most.

- Livelihoods: Farmers report
lower yields, and fisherfolk
note declining fish populations
near industrial  discharge
points.

Stakeholder Interactions

Residents, Industry
Representatives, Government
Officials

27 per cent report coordinated
efforts to address pollution,
with minimal engagement
from factories.
- Distrust: Residents believe
industries are negligent in
managing factory  waste,
especially chemical effluents.

Source: Primary data of the study
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The table 2 explains the criminological
aspect of the Thamirabarani River. The
study explores the interplay of
environmental  harm,  justice, and
accountability, grounded in the principles
of green criminology. It delves into the
perceptions, behaviors, and responsibilities
of  various stakeholders, including
residents, industries, and government
officials, in contributing to and addressing
river pollution. Residents, particularly
those in the 18-60 age group,
acknowledged visible signs of pollution,
with many citing industrial effluents and
untreated sewage as primary sources.
Women and children disproportionately
bear the brunt of pollution, with increased
health risks and limited access to clean
water, highlighting gendered and social
inequities.

Industries in the region often prioritize cost-
cutting over compliance, with many
discharging untreated factory waste into the
river. Despite awareness of environmental
regulations, loopholes in enforcement and
minimal penalties allow industries to
continue  polluting  with  impunity.
Government officials cited systemic
challenges such as insufficient manpower,
inadequate resources, and bureaucratic
delays in implementing stringent pollution
controls. The lack of environmental

education further exacerbates the issue,

https://trpub.org/index.php/IJZS
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with over 62% of residents unaware of
environmental laws or their right to clean
water.

The study also reveals a significant trust
deficit among stakeholders. Communities
perceive industries as negligent and
unaccountable, while enforcement agencies
struggle to establish credibility due to
allegations of corruption and inefficiency.
Cultural factors, such as religious practices
involving river use, persist despite the
health risks posed by pollution. Victims of
environmental crime, particularly farmers
and fisherfolk, face economic losses due to
declining agricultural productivity and fish
populations, yet they often lack the
resources or knowledge to pursue legal
remedies.

In response, the study advocates for stricter
enforcement of environmental laws,
enhanced public awareness campaigns, and
collaborative monitoring initiatives to
address the root causes of pollution. By
integrating the perspectives of marginalized
communities, industries, and governance
bodies, the criminological analysis
underscores the urgent need for systemic
reforms to protect the Thamirabarani River
and uphold environmental justice. This
includes enforcing industrial compliance,
educating local populations, and fostering
cooperative governance efforts to mitigate

the ongoing environmental harm.
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Recommendations and Suggestions

Implement  stricter  enforcement of
environmental laws and regulations.

Shut down non-compliant industries until
they meet environmental standards.
Increase funding, training, resources for
government  bodies  responsible  for
environmental protection.

Establish clear accountability mechanisms
for all stakeholders involved in river
pollution.

Implement community-based monitoring
programs to empower residents in pollution
prevention efforts.

Create a reporting system for the public to
report illegal discharges or pollution
incidents.

Foster collaboration between government,
industries, local communities, and NGOs.
Establish a multi-stakeholder task force to
address river pollution and implement long-
term solutions.

Introduce alternative livelithood programs
for communities dependent on the river,
such as eco-tourism and sustainable
farming.

Provide training and resources to help
transition to environmentally sustainable
industries.

Invest in upgrading and expanding
wastewater treatment plants to handle
domestic sewage efficiently.

Reduce the pollution caused by untreated
sewage discharge into the river.

Encourage industries to adopt zero-liquid
discharge (ZLD) and cleaner production
technologies.

Provide incentives and subsidies for eco-
friendly practices that reduce pollution in
the river.

Conclusion

This study highlights the multifaceted
nature of pollution in the Thamirabarani
River, combining scientific and

criminological analyses to provide a

https://trpub.org/index.php/IJZS
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comprehensive understanding of the issue.
From the scientific perspective, water
quality assessments revealed significant
deviations from the standards prescribed by
the Bureau of Indian Standards (BIS) and
the World Health Organization (WHO),
particularly in parameters like total
dissolved  solids  (TDS), electrical
conductivity (EC), and hardness. Industrial
effluents, untreated sewage, and
agricultural runoff were identified as
primary contributors, with locations like
Srivaikundam and Kayalpattinam showing
the highest pollution levels.

The criminological analysis further
underscores the systemic challenges
driving  environmental harm. Weak
enforcement of environmental laws, non-
compliance by industries, and a lack of
public awareness exacerbate pollution.
Vulnerable communities, including
farmers, fisherfolk, women, and children,
are disproportionately affected, facing
health risks and economic losses.
Stakeholder mistrust, minimal penalties for
violations, and insufficient institutional
resources hinder effective governance and
accountability.

If current trends persist, the ecological and
social consequences could be severe in the
coming years. Predictive modeling
suggests that unchecked pollution could

lead to the further degradation of water
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quality, making it unsuitable for drinking,
agriculture, and aquatic life by the next
decade. Declining fish populations may
severely impact the livelihoods of
fisherfolk, while agricultural productivity
could suffer due to water salinity and
contamination.  Public  health  risks,
including waterborne diseases and long-
term exposure to toxic substances, are
likely to increase, placing additional strain
on healthcare systems in the region.

Addressing  the  pollution of the
Thamirabarani River

requires a

multifaceted approach. Stricter
enforcement of environmental regulations,
public  awareness  campaigns, and
collaborative monitoring mechanisms are
crucial to mitigating pollution. Integrating
scientific data with criminological insights
provides a robust framework for fostering
environmental justice and protecting the
livelihoods of those dependent on the river.
This study serves as a foundation for further
research and policymaking, emphasizing
the importance of collective action to
safeguard the ecological and social integrity
of the Thamirabarani River and avert future
crises.
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