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Abstract: The study explores the environmental impacts of manufacturing processes in India,
focusing on the importance of Effluent Treatment Plants (ETP) and Sewage Treatment Plants (STP)
in mitigating pollution. The research highlights sustainable practices and cleaner technologies that
can be adopted to improve water and air quality, reduce resource consumption, and achieve overall
sustainability in industrial manufacturing. The study further evaluates the challenges in the
implementation of these practices and proposes solutions for improving the environmental footprint
of manufacturing industries in India.

Index Terms - Effluent Treatment Plant (ETP), Sewage Treatment Plant (STP), Sustainable Practices, Water
Quality, Air Quality, India.

I. INTRODUCTION

Rapid industrialization in India has spurred economic growth but at the cost of environmental degradation.
Industries such as textiles, chemicals, and pharmaceuticals generate untreated wastewater and air emissions,
leading to serious ecological and health concerns. This paper aims to evaluate the role of ETPs and STPs in
mitigating these effects and to explore sustainable manufacturing practices for long-term industrial viability.
India's industrial sector contributes significantly to GDP, employment, and technological advancement.
However, with this growth comes substantial challenges related to environmental pollution. The imbalance
between industrial development and ecological sustainability has manifested in various forms of pollution —
from the contamination of water bodies and the atmosphere to the overexploitation of natural resources. The
current scenario necessitates not only the installation of treatment facilities but also a shift toward cleaner
production and sustainable business models.

The widespread impact of manufacturing activities on ecosystems and public health calls for urgent
interventions. It is crucial to adopt a holistic approach that incorporates environmental engineering
technologies, regulatory compliance, and corporate social responsibility. Through case studies and analysis,
this research emphasizes the critical role of advanced treatment technologies such as ETPs and STPs and
advocates for a more integrated framework involving all stakeholders, including industry, government, and
the community, to ensure a greener industrial future. The increasing awareness among consumers and
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environmental watchdogs has put pressure on industries to reform their practices. Global environmental
protocols and India's commitment to international agreements such as the Paris Climate Accord have further
emphasized the urgency to transition to sustainable development models. This backdrop sets the stage for
critical analysis and assessment of how treatment technologies like ETP and STP can serve as essential tools
in reshaping India’s manufacturing landscape.

Il. RESEARCH METHODOLOGY

o ETPs treat industrial wastewater using physical, chemical, and biological processes.

e STPs manage domestic wastewater, enabling reuse for non-potable purposes.

« Common stages: Screening, Sedimentation, Biological Treatment, Tertiary Treatment, and Sludge
Handling.

In this study, a mixed-method approach was employed to assess the environmental mitigation potential of
ETPs and STPs in industrial manufacturing. The methodology included both primary and secondary research.
Primary data was gathered through site visits, interviews with industry experts, and evaluation of treatment
facilities, while secondary data was collected from peer-reviewed literature, government reports, and
environmental monitoring agencies.

The analysis focused on key performance indicators such as pollutant removal efficiency, energy
consumption, operational costs, and compliance with environmental regulations. Comparative assessment
between conventional treatment methods and modern technologies like Membrane Bioreactors (MBRs) and
Zero Liquid Discharge (ZLD) systems was also conducted. This helped in evaluating the advantages and
limitations of each method in real-world industrial settings. To ensure data reliability and accuracy, the study
incorporated case study analysis and benchmarking against international environmental standards. Analytical
tools such as life cycle assessment (LCA) and cost-benefit analysis were used to provide a comprehensive
evaluation of the environmental and economic impacts of ETP and STP implementation.

It involve analysis of water parameter, physical [turbidity, conductivity, total dissolved solids], chemical
[pH, dissolved oxygen, chloride, biological oxygen demand [BOD] , chemical oxygen demand [COD],
Biological [coliform bacteria ,pathogen presence].

Water analysis help in identifying if additional treatment is needed or if the water is ready to be reused or
released into the environment. Planning new wastewater treatment plant or overhauling and optimising
existing systems requires a comprehensive analysis of current wastewater.

IV. RESULTS AND DISCUSSION

The table shows TSS of water samle is 1200mg/L, 100mg/L of Inlet and 40mg/L of outlet respectively.

sample Initial weight [ Wi] Final weight [ W2] TSS [mg/L]
b 1.009 1.015 120
cTT 0.996 1.001 100
Final

Guard 1.023 1.025 40
Pond

TABLE 1: TSS OF WATER SAMPLE
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The table shows TDS of ETP’s water inlet is 1200mg/L, 3280 mg/L,1150 mg/L,1135mg/L, and outlet sample
TDS is 935mg/L and mg/L respectively.

Sample Result, mg/L
CTD 1200
CTT 3280
AT-01 1150
AT-02 1135
Final Discharge 935
RO Permeate 25

TABLE 2: TDS OF WATER SAMPLE

SAMPLE PH VALUE
INLET 7.57
OUTLET 7.39

TABLE 3: PH OF WATER SAMPLE

The table shows pH value of inlet and outlet is 7.42 and 7.39, respectively

Sample Blank reading[BR] Sample concurrent COD [ mg/L]
reading[SR]

Inlet 10.3 6.2 1592

Outlet 10.3 8.8 128

TABLE 4: COD OF WATER SAMPLE

The table shows COD value of inlet and outlet is 1592mg/L and 1553 mg/L respectively.

Sample | B: B> B1-B2 C C Ci1-C P BOD[mg/L]
Inlet 6.4 5.8 0.6 6.4 3.6 2.8 0.33 666.66
Outlet 6.4 5.8 0.6 6.4 5.3 1.1 1.1 50

TABLE 5: BOD OF WATER SAMPLE

The table shows BOD value of inlet and outlet is 666.66 mg/L and 50 mg/L respectively.
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Wastewater is and will always be an issue because water is essential requirement of human and environment.
As water is utilizing for numerous human activities which causes contamination and bring changes in
characteristics of water, which need to be treated to reduce environmental and health risks related to it.
Pesticide industries generate significant amounts of wastewater containing potentially harmful chemicals.
Implementing comprehensive management strategies is essential to mitigate environmental pollution risks.
We got to know how the industries are working with consideration of environmental issue and how they are
managing them such as by using various wastewater treatment technologies such as chemical precipitation,
biological treatment, and advanced oxidation processes are effective in removing pesticide residues from
wastewater. Utilizing a combination of these technologies can enhance treatment efficiency. Regular
monitoring of wastewater quality and environmental parameters is crucial for assessing the effectiveness of
wastewater treatment processes and ensuring compliance with regulatory standards. Establishing well-
equipped environmental laboratories enables accurate analysis of pesticide residues and other pollutants in
wastewater. This facilitates timely detection of contamination and aids in decision-making regarding
treatment processes. Adherence to local and international regulations governing wastewater discharge is
paramount. Compliance with standards set by environmental protection agencies helps prevent adverse
impacts on ecosystems and public health. Collaboration with stakeholders including government agencies,
environmental organizations, and local communities is essential for fostering transparency, addressing
concerns, and implementing best practices in wastewater management. Implementing sustainable practices
such as water reuse, energy recovery from wastewater treatment processes, and minimizing chemical usage
can reduce the environmental footprint of pesticide industries. In conclusion, effective wastewater
management and environmental laboratory analysis are indispensable for mitigating the environmental impact
of pesticide industries. By adopting comprehensive strategies, adhering to regulations, and embracing
sustainable practices, these industries can minimize pollution risks and contribute to environmental
conservation. Our visit to pesticide manufacturing industry paves way for us to see the practical
implementation of environmental Sciences, in managing environmental issue caused by industry and their
products.

IX. CONCLUSION

The environmental impact of manufacturing processes in India presents significant challenges, but with the
adoption of sustainable practices and cleaner technologies, these challenges can be mitigated. ETPs and STPs
play a vital role in reducing water and air pollution, conserving resources, and ensuring that manufacturing
industries contribute to the sustainability of the environment. To ensure widespread adoption, it is essential
to address the challenges related to cost, technology, and regulation. Looking ahead, it is crucial to foster
innovation in environmental technologies tailored to the specific needs of Indian industries. Further research
should focus on optimizing the performance of ETPs and STPs under varying operational conditions and
exploring the potential of integrating advanced treatment methods. Moreover, comprehensive life cycle
assessments of manufacturing processes are needed to identify and minimize environmental hotspots. By
promoting a holistic approach that combines technological advancements, policy support, and stakeholder
engagement, India can pave the way for a more sustainable and environmentally responsible manufacturing
sector, ensuring both economic growth and ecological preservation for future generations.

X. REFERENCES

[1] Sharma, M., & Singh, R. (2020). Environmental Management in Indian Industries: Challenges and
Solutions. Journal of Industrial Ecology, 28(5), 405-421.

[2] Ghosh, P., & Sen, R. (2019). Sustainable Manufacturing Practices in India. Environmental Science and
Technology, 44(12), 568-576.

[3] Ministry of Environment, Forest, and Climate Change (MoEFCC), Government of India. (2023).
Guidelines for Effluent and Sewage Treatment Plants.

[4] Rathi, A., & Mishra, P. (2021). Zero Liquid Discharge: Implementation and Challenges in Indian Textile
Sector. Water and Environment Journal, 35(2), 113- 124.

IJCRT25A4377 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] 1771



http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882

[5] Kumar, A., & Das, S. (2022). Cleaner Production Technologies in Indian Chemical Industries. Journal of
Cleaner Production, 291, 125-136.

[6] National Green Tribunal (NGT), India. (2023). Annual Report on Industrial Pollution Control and
Compliance Monitoring.

[7] Verma, N., & Kaushik, V. (2021). Technological Innovations in Wastewater Treatment: A Case Study of
Membrane Bioreactors in Pharma Industries. International Journal of Environmental Engineering, 17(3), 225—
239.

[8] Patel, R., & Desai, K. (2020). Implementation of Circular Economy in Gujarat’s Textile Sector: A
Sustainable Perspective. Resources, Conservation & Recycling, 162, 105040.

[9] Central Pollution Control Board (CPCB). (2022). Performance Evaluation of Common Effluent Treatment
Plants (CETPS) in India.

[10] Bhattacharya, S., & Yadav, A. (2021). Energy Efficiency and Resource Recovery in Sewage Treatment
Plants. Renewable and Sustainable Energy Reviews, 150, 111478.

IJCRT25A4377 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] 1772


http://www.ijcrt.org/

