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Abstract: This research paper presents the design and implementation of an automatic sewage monitoring system using
10T (Internet of Things). The system aims to address the increasing concerns related to sewage management in urban
areas. It integrates several key components, including the NodeMCU microcontroller, SIM800L GSM module, XL6009
booster module, MQ gas sensor, JSN SR-04T waterproof ultrasonic sensor, and an on/off switch. The NodeMCU acts as
the central control unit, facilitating data acquisition, processing, and transmission. The SIM800L GSM module enables
the system to establish a wireless communication link, allowing remote monitoring and control. The XL6009 booster
module ensures a stable power supply for the system's components. The MQ gas sensor is utilized to detect harmful
gases, providing early warning signs of potential sewage-related hazards. The JSN SR-04T waterproof ultrasonic sensor
enables accurate measurement of sewage levels in tanks or containers. Lastly, the on/off switch allows manual control
over the system's operation. Through this integrated system, real-time data on sewage levels, gas concentrations, and
system status can be collected and transmitted to a central server or user interface. This information enables proactive
management and timely response to sewage-related issues, improving overall sanitation and public health. The proposed
automatic sewage monitoring system utilizing 10T technology has the potential to revolutionize sewage management
practices, offering a cost-effective and efficient solution for urban areas.
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l. INTRODUCTION

With the rapid urbanization and population growth in recent years, efficient management of sewage has become a critical
concern. Improper sewage management not only poses serious health and environmental risks but also affects the overall
quality of life in urban areas. Traditional approaches to sewage monitoring and control are often manual, time-consuming,
and prone to human error. To address these challenges, the integration of 10T (Internet of Things) technology has emerged
as a promising solution for automated and real-time sewage monitoring systems. The NodeMCU microcontroller serves
as the core unit of the system, responsible for data acquisition, processing, and transmission. It enables seamless
integration with the 10T infrastructure, allowing the system to connect to the internet and communicate with other devices
and servers. The SIM800L GSM module facilitates wireless communication, enabling remote monitoring and control of
the sewage system. This feature allows authorities and stakeholders to receive real-time updates and respond promptly
to any issues or emergencies [2].

To ensure a stable power supply for the system's components, the XL6009 booster module is integrated. This module
efficiently regulates and boosts the power input, ensuring consistent and reliable operation. The MQ gas sensor plays a
crucial role in detecting harmful gases in the sewage system, providing an early warning mechanism to prevent potential
hazards or health risks. The JSN SR-04T waterproof ultrasonic sensor is employed to measure the sewage levels
accurately. This sensor utilizes ultrasonic waves to determine the distance between the sensor and the liquid surface,
providing reliable data for monitoring the sewage levels in tanks or containers. The on/off switch allows manual control
over the system, providing an option to override automated functions if necessary. Through the integration of these
components, the proposed automatic sewage monitoring system aims to collect real-time data on sewage levels, gas
concentrations, and system status. This data can be transmitted to a central server or user interface, enabling authorities
and stakeholders to access critical information and make informed decisions regarding sewage management.

Overall, this research paper presents a comprehensive solution for automating sewage monitoring using 10T technology.
By employing a network of interconnected devices and sensors, the system offers numerous advantages, including real-
time monitoring, proactive management, and improved response time. Ultimately, the implementation of such a system
has the potential to revolutionize sewage management practices, contributing to cleaner and healthier urban
environments. Objectives of our Project work-
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1. Develop an automated sewage monitoring system using loT technology.

2. Detect and alert about sewage-related hazards through the integration of gas sensors.

3. Accurately measure sewage levels using waterproof ultrasonic sensors.

4. Enable remote monitoring and control of the sewage system via wireless communication.
5. Improve overall efficiency and effectiveness of sewage management processes.

1. LITERATURE REVIEW

loT-based sewage monitoring systems have gained attention for their ability to automate and enhance sewage
management processes. These systems offer real-time data acquisition and transmission, enabling continuous monitoring
of sewage parameters such as level, flow, and quality. Remote monitoring and control capabilities provide authorities
with centralized access to multiple sewage sites, reducing the need for physical inspections and improving operational
efficiency. Challenges include sensor selection and integration, ensuring data security, and addressing privacy concerns.
However, the potential applications of loT-based sewage monitoring systems are diverse, ranging from urban areas to
industrial facilities and remote regions. These systems can optimize resource allocation, detect blockages or leakages,
and ensure compliance with environmental regulations, among other benefits [3].

In conclusion, the literature review emphasizes the advantages, challenges, and potential applications of loT-based
sewage monitoring systems. Real-time data acquisition, remote monitoring, and optimization possibilities make these
systems promising for enhancing sewage management practices. Overcoming challenges related to sensor integration,
data security, and privacy is crucial for successful implementation. Further research and development efforts are
necessary to refine the design and maximize the benefits of 10T-based sewage monitoring systems. Overall, these systems
have the potential to revolutionize sewage management processes and contribute to public health and environmental
sustainability.

1. METHODOLOGY

The methodology section outlines the approach and steps taken to design and implement the automatic sewage monitoring
system using loT technology. The following is a detailed description of the methodology employed in this research
project:

1. System Design: The initial step involved the design of the overall system architecture. This included determining the
required components, their interconnections, and their functionalities. The NodeMCU microcontroller was selected as
the central control unit, and the SIM800L GSM module, XL6009 booster module, MQ gas sensor, JSN SR-04T
waterproof ultrasonic sensor, and on/off switch were chosen as key components. The design also considered power supply
requirements, communication protocols, and data transmission methods.

2. Component Integration: The selected components were integrated into a cohesive system. The NodeMCU
microcontroller served as the central hub for data acquisition and processing. Each component was connected to the
microcontroller using appropriate wiring and interfaces. The SIM800L GSM module enabled wireless communication,
while the XL6009 booster module provided a stable power supply. The MQ gas sensor and JSN SR-04T waterproof
ultrasonic sensor were connected to measure gas concentrations and sewage levels, respectively. The on/off switch was
integrated for manual control.

3. Software Development: The software aspect involved programming the NodeMCU microcontroller to perform
various tasks. The Arduino IDE (Integrated Development Environment) was used to write and upload the firmware code
to the microcontroller. The code included functions to read sensor data, process the data, establish communication with
the GSM module, and transmit the data to a remote server or user interface. The software also implemented data logging
and error handling mechanisms to ensure reliable operation.

4. Testing and Calibration: The system underwent rigorous testing and calibration to ensure accurate and reliable
performance. Calibration of the sensors was carried out using appropriate calibration standards and procedures. The
system was tested under various conditions, including different sewage levels, gas concentrations, and environmental
factors. Test data was collected, analyzed, and compared with known reference values to validate the system's
functionality and accuracy.

5. Integration with 10T Infrastructure: The final step involved integrating the sewage monitoring system with the
broader 10T infrastructure. This included establishing a connection to the internet and configuring the system to
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communicate with a central server or user interface. Data transmission protocols, security measures, and remote access
capabilities were implemented to enable seamless integration and remote monitoring of the sewage system.

By following this methodology, an automatic sewage monitoring system using loT technology was successfully designed
and implemented. The integration of various components, software development, testing, and calibration ensured the
system's functionality, accuracy, and reliability. The integration with the 10T infrastructure enabled remote monitoring
and control, enhancing overall sewage management practices [4].
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Fig. 1 Block Diagram of Automatic Sewage Monitoring system using loT
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Fig. 2 Circuit Diagram of the Project
V. WORKING OF THE SYSTEM

The automatic sewage monitoring system operates by continuously acquiring data from sensors, such as the JSN SR-04T
waterproof ultrasonic sensor for sewage level measurement and the MQ gas sensor for gas concentration detection. The
NodeMCU microcontroller processes the sensor data, converting it into meaningful measurements. The processed data
is then transmitted through the SIM800L GSM module, enabling wireless communication via cellular networks.
Authorized personnel can remotely monitor the system through a central server or user interface, accessing real-time data
on sewage levels, gas concentrations, and system status. They can analyze the data, detect anomalies, and receive alerts
or notifications for critical events. Additionally, the system allows for remote control, enabling commands to be sent
from the central server or user interface to adjust system parameters or activate/deactivate the system. This system's
remote monitoring and control capabilities significantly improve operational efficiency by reducing the need for physical
inspections and enabling prompt intervention in case of issues or emergencies. It provides stakeholders with valuable
insights for maintenance planning and optimization of sewage management processes.
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V. RESULTS AND DISCUSSION

The automatic sewage monitoring system using loT technology has been successfully implemented and tested, yielding
significant results. The following section presents the key findings and discusses their implications.

; T T—;°
)

Fig. 3 Hardware used in the project

1. Accurate and Real-time Monitoring:

The system demonstrated accurate measurement of sewage levels using the JSSN SR-04T waterproof ultrasonic sensor.
The data obtained was consistent and reliable, enabling precise monitoring of sewage volume in tanks or containers. This
real-time monitoring capability allows authorities to make informed decisions regarding sewage management, such as
timely pump activation or maintenance scheduling.

In the Diagram when the water level and gas detection are high then the results are as follows:

Fig.4 When the Level of water is high.

The Blinkit App: - serves as a pivotal component in our project, the loT-based automatic sewage monitoring system. This
custom-built mobile application provides a user-friendly interface for acquiring and analyzing data from gas and
ultrasonic sensors. With the Blinkit App, users can effortlessly monitor sewage levels in real-time, detect gas emissions,
and receive timely alerts for potential issues. The intuitive design of the app enables seamless data visualization and
analysis, empowering users to make informed decisions regarding sewage management and environmental protection.
The Blinkit App acts as a central hub for data collection and enhances the efficiency and effectiveness of our automatic
sewage monitoring system.

The below fig represents the water level and gas detection during high water levels and low gas rates.

o
Fig 5 Gas Detection and Water Level Detection on Software (Blinkit)
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2. Early Detection of Hazards:

The integration of the MQ gas sensor facilitated the early detection of harmful gases in the sewage system. The sensor
provided timely alerts and notifications when gas concentrations exceeded safe limits. This functionality is crucial for
ensuring the safety of the environment and preventing potential health hazards for workers and nearby communities.

(i

NN

Fig. 6 Hardware in ON state.

3. Remote Monitoring and Control:

The system's remote monitoring and control capabilities proved to be highly effective. Authorized personnel were able
to access real-time data, monitor system performance, and remotely control various functions. This feature significantly
improved operational efficiency by reducing the need for physical site visits and enabling prompt intervention in case of
system issues or emergencies.

4. Integration with 10T Infrastructure:

The successful integration of the sewage monitoring system with the broader 10T infrastructure allowed for seamless data
transmission and centralized data management. The system transmitted sensor data through the SIM800L GSM module
to a remote server or user interface. This integration facilitated data analysis, visualization, and reporting, empowering
stakeholders with valuable decision-making and resource allocation insights.

Wednesday « 4:28 pm

Gas level is above 30!
Gas level is above 30!
Gas level is above 30!

Yesterday « 8:41am

Gas level is above 30!

Gas level is above 30!

@ B Txtem) 2 @ ¢

Fig. 7 Message Received on Mobile

5. System Reliability and Robustness:

Throughout the testing phase, the system demonstrated a high level of reliability and robustness. It successfully operated
under various environmental conditions, including temperature fluctuations and humidity. The system's components and
connections were stable, ensuring continuous data acquisition and transmission.
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The discussion of these results highlights the potential benefits and practical implications of the automatic sewage
monitoring system. By providing accurate and real-time monitoring, early hazard detection, remote control capabilities,
and seamless integration with the IoT infrastructure, the system offers an efficient and effective solution for sewage
management. Future enhancements could focus on expanding the system's scalability, incorporating additional sensors
for comprehensive monitoring, and integrating advanced analytics for predictive maintenance and optimization.

6. When Water Level is low and gas detection is low:

Fig 8 Water Level is Low

So the results of the project detect when the water level in the tank is high and the gas level in the tank is high then the
message gets displayed on the registered number and also in the software app so that the Nagar Nigam people will take
strict actions on time and save their life by the spread of harmful gases in the tank.

VI. CONCLUSION AND FUTURE SCOPE

In conclusion, the automatic sewage monitoring system using loT technology has proven to be a valuable solution for
enhancing sewage management practices. The system's ability to accurately and continuously monitor sewage levels,
detect hazardous gases, and provide real-time data has significant implications for public health and environmental
sustainability. The remote monitoring and control capabilities offer operational efficiency by reducing manual inspections
and enabling prompt intervention in case of issues or emergencies.

The successful integration with the 10T infrastructure allows for seamless data transmission and centralized management,
empowering stakeholders with valuable insights for decision-making. Overall, the implementation of this system
demonstrates its potential to revolutionize sewage management processes. It offers improved efficiency, reliability, and
robustness compared to traditional manual monitoring approaches. The findings from the system's testing and
performance analysis highlight the benefits of real-time monitoring, early hazard detection, and remote-control
functionalities. With further advancements and refinement, this automatic sewage monitoring system has the potential to
make a significant impact on sewage management practices, leading to a safer and more sustainable environment for all.

The automatic sewage monitoring system using loT technology has immense potential for future development and
expansion. Incorporating advanced analytics techniques such as machine learning algorithms can enable predictive
maintenance and optimization of the sewage management system. Integrating additional sensors can enhance the system'’s
monitoring capabilities. For instance, pH sensors can be incorporated to monitor sewage acidity, turbidity sensors can
provide insights into water quality, and temperature sensors can help detect abnormal conditions.

Developing intelligent decision-support systems that leverage the collected data can aid in proactive decision-making.
By combining real-time sensor data with environmental factors and regulatory requirements, the system can provide
recommendations for optimal sewage management strategies and emergency response planning. Connecting the
automatic sewage monitoring system with other smart city infrastructure components can lead to an integrated and
holistic approach to urban management. Adapting the system for deployment in diverse settings, such as industrial
facilities, rural areas, and developing regions, would extend its benefits to a wider range of applications.By exploring
these future avenues, the automatic sewage monitoring system can continue to evolve, addressing emerging challenges
in sewage management and contributing to the development of smarter and more sustainable cities.
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