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Abstract : The process of drainage monitoring and maintenance plays a big role to keep the city neat and
clean. This leads to an informal way of monitoring and cleaning the drainage manholes when it is blocked.
The process of unblocking and cleaning process may lead to sewage workers death due to harmful gases and
increased temperature. It is not possible to know the harmful gases present inside the manholes in advance

before getting into the manhole.

This project focuses on the development of a smart sewage system that utilizes an Arduino Uno
microcontroller to detect toxic gases like Methane, Carbon Monoxide, and monitor water levels, temperature
and humidity in sewage, and provide

timely alerts to the responsible DESIGN METHODOLOGY:

organization for sewage system

maintenance. The system aims to
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and water level sensing with the Arduino

Uno microcontroller. The collected data is transmitted to the cloud using Node MCU, enabling remote
monitoring and analysis. Threshold levels are defined for each parameter, and if exceeded, alert messages are
sent to the responsible organization. The system accurately detects toxic gases, monitors temperature,
humidity, and water levels in real-time, and promptly alerts the maintenance organization when any parameter
exceeds the predefined thresholds. The cloud connectivity enables efficient data storage and remote access

for data analysis and decision-making.
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l. INTRODUCTION
Sewage is nothing by the wastes from the industries, residential area and other buildings in the form

of grey water. Sewage consists of solid and liquid wastes that travel from one area to another through
sewage tunnels. Mostly sewage tunnels are dig underground and buried inside the earth crust and hence
the wastes from the buildings are sent through the sewage tunnels through inclined pipelines. Mostly the
sewage blocks are occurred due to solid wastes and hence once the blocks occur in sewage, there exists
the overflow of sewage through manholes which has to be noted manually and to rescue the sewage
blocks one by one. The above mentioned process of finding the sewage blocks manually and rectifying it
is a time consuming process and this will spill the sewage all over and hence there exists the high risk of
disease spreading due to contamination.

The efficient management of sewage systems is of paramount importance when it comes to
safeguarding public health and ensuring the well-being of our environment. Conventional sewage systems
often face limitations due to their lack of real-time monitoring capabilities, which can lead to delayed
detection of n crucial factors such as toxic gas leaks, fluctuations in water levels, and variations in
environmental conditions. These delays can potentially result in severe consequences, including the
emergence of health hazards, increased environmental pollution, and even damage to critical infrastructure.
Therefore, there is an urgent and compelling need for the implementation of advanced monitoring systems
that can provide timely and accurate information about the overall condition of sewage systems.

The collected data from the various sensors is then intelligently processed and uploaded to a secure
cloud platform for storage and further analysis. By leveraging the power of cloud computing, this Arduino
based sewage system enables
efficient  data  management,
allowing for comprehensive trend
analysis, anomaly detection, and A i

predictive modelling. Such

analysis can provide valuable S oS Bk R B B N

insights into the overall health and ~ GasSenser — ﬂ

performance of the sewage system, © (| ) u
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facilitating proactive maintenance @\
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and swift remedial actions in case
of any detected issues. To ensure ten oo
prompt response and mitigation of u u

potential hazards, an alert mechanism has been incorporated into the system. This mechanism is designed
to promptly notify the responsible organization or personnel in the event of hazardous conditions surpassing
predefined threshold levels. By receiving real-time alerts, the appropriate authorities can swiftly address
any arising issues, implement necessary safety measures, and prevent any adverse impacts on public health

and the environmnent.
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2. OBJECTIVES:
The primary objectives of this project are as follows:

a. To design and implement a sensor-based system capable of real-time monitoring of toxic gases, water
levels, temperature, and humidity in the sewage system, we aim to create a sophisticated infrastructure
that harnesses the power of advanced sensor technologies. By integrating multiple sensors into the
system, we can achieve comprehensive monitoring of the sewage environment, thereby enabling early
detection of potentially harmful situations. The inclusion of specialized sensors, such as the MQ4 gas
sensor, allows for the continuous detection and monitoring of toxic gases that may be present within
the sewage system. These gases, if not promptly detected, can pose serious health risks to both the
public and the environment. By employing real-time monitoring, the system can instantly identify the
presence of toxic gases and trigger appropriate alarms and alerts, ensuring swift action can be taken to
mitigate any potential dangers.

b. In addition to toxic gas detection, our sensor-based system incorporates water level monitoring
capabilities. Fluctuations in water levels within the sewage system can indicate potential blockages or
overflow, which can lead to severe consequences such as flooding, contamination, and infrastructure
damage. By continuously monitoring water levels in real-time, our system can promptly detect any
abnormalities or anomalies, enabling quick intervention and preventive measures to address these
issues before they escalate.

c. Furthermore, the inclusion of temperature and humidity sensors provides valuable insights into the
overall environmental conditions within the sewage system. Fluctuations in temperature and humidity
levels can impact the growth of harmful bacteria, contribute to corrosion, or even lead to the formation
of toxic by-products. By monitoring these parameters in real-time, our system can alert operators to
any unfavourable conditions, allowing them to take appropriate measures to maintain optimal
environmental conditions within the sewage system. By combining all of these sensor technologies
into a single, integrated system, we create a comprehensive monitoring solution that offers real-time
insights into the sewage system's condition. The ability to continuously monitor toxic gases, water
levels, temperature, and humidity empowers operators and responsible organizations to health. Early
detection and timely intervention are key in mitigating potential hazards and ensuring the efficient and

safe operation of sewage systems.

SYSTEM DESIGN:
This project is designed to detect the toxic gases and temperature, humidity as well as water level in real

time and upload all these detected data over a cloud. So, the project involves the integration of multiple

components to create an loT-based smart sewage system.
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RESULT ANALYSIS & DISCUSSION
1. Temperature Sensor Performance

Sensor Calibration:

The temperature sensor was calibrated to ensure accurate readings in the sewage environment.
Calibration involved:Placing the sensor in a controlled environment with known temperature values.
Recording sensor readings at various temperature points. Establishing a calibration curve mapping
sensor readings to actual temperature values.

Determining calibration constants to convert sensor readings to temperature values.

Blockage Detection Performance:

The temperature sensor played a crucial role in detecting anomalies in sewage flow, as blockages often

lead to changes in temperature due to reduced flow and accumulation of waste.

Analysis under Normal Operating Conditions:

Temperature readings under normal operating conditions provided baseline values for comparison.
Normal temperature range: [Provide temperature range observed under normal conditions].

Analysis during Blockage Events:

During blockage events, temperature fluctuations were observed due to reduced flow and possible
accumulation of waste. Temperature readings deviated from the normal range, indicating the presence
of a blockage.The severity of blockages correlated with the magnitude of temperature changes.
Recommendations:

Further optimization of temperature sensor placement and calibration may enhance detection
sensitivity.Integration with additional sensors and development of advanced algorithms for sensor
fusion could improve overall system performance.Continuous monitoring and data logging of
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temperature readings enable long-term analysis and trend prediction for proactive maintenance and

system optimization.

CONCLUSION
The development and implementation of the Arduino-based sewage blockage detector represent a

significant advancement in the field of sewage management and infrastructure monitoring. By integrating a
suite of sensors including temperature, water level, vibration, gas, and fire sensors, the system offers a holistic
approach to detecting potential blockages and abnormalities within sewage systems. Throughout the project
lifecycle, from conceptualization to testing, several key achievements and insights have been realized,

underscoring the project's significance and potential impact on the field.

One of the primary accomplishments of the project lies in the successful integration of multiple sensors to
create a comprehensive detection system. Each sensor plays a crucial role in monitoring different aspects of
the sewage system, allowing for early detection of blockages and potential hazards. The temperature sensor
provides insights into temperature variations within the system, while the water sensor monitors changes in
water level, indicating potential blockages or overflow events. The vibration sensor detects mechanical
disturbances or obstructions within the pipeline, complementing the detection capabilities of other sensors.
Additionally, the gas and fire sensors serve as early warning systems for detecting hazardous conditions such

as gas leaks or fires, mitigating potential safety risks.
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