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Abstract: The Subterranean Access Point Surveillance System 

(SAPSS) is a comprehensive solution designed for monitoring 

and managing manholes in urban sewer systems. SAPSS 

integrates advanced technologies, including sensors, 

microcontrollers, and communication modules, to provide real-

time data on water levels, gas emissions, vibrations, and debris 

accumulation. By detecting abnormalities early, SAPSS enables 

proactive maintenance, minimizing the risk of costly damages 

and ensuring the integrity of sewer systems. The system consists 

of an ESP32 microcontroller, waterproof ultrasonic sensor, MQ2 

gas sensor, tilt sensor, GSM module, boost module, mesh frame 

with a servo motor, and ThingSpeak integration for real-time 

data monitoring and analysis. The ESP32 serves as the central 

processing unit, interfacing with the various sensors and modules 

to collect and process data. The GSM module enables SAPSS to 

send real-time alerts to maintenance personnel, ensuring prompt 

action in case of abnormalities. Implementation of SAPSS 

involves programming the ESP32 microcontroller using the 

Arduino IDE and integrating the sensors and modules for data 

collection. The system prototype is highly scalable, allowing for 

additional sensors and modules to be added for more 

comprehensive monitoring. The feasibility of SAPSS is supported 

by the availability of off-the-shelf components and the relatively 

straightforward integration process. Overall, SAPSS offers a 

comprehensive and innovative solution for monitoring and 

managing manholes in urban sewer systems, enabling proactive 

maintenance and ensuring the sustainability of urban 

infrastructure. 
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I. INTRODUCTION  

Urbanization is rapidly transforming the landscape of 
cities worldwide, leading to increased demand for efficient 
and sustainable infrastructure. Among the critical 
components of urban infrastructure are sewer systems, which 
play a crucial role in managing wastewater and preventing 
environmental pollution. Manholes, serving as access points 
to these systems, are essential for maintenance and 
inspection but often face challenges such as blockages, 
flooding, and structural issues. 

Traditional monitoring methods for manholes are 
manual, time-consuming, and prone to errors, making it 
challenging to detect issues before they escalate[1]. To 
address these challenges, we propose the Subterranean 
Access Point Surveillance System (SAPSS), an innovative 
solution that integrates a range of sensors and 
communication modules with an ESP32 microcontroller. 
This system prototype provides real-time data on water 
levels, gas emissions, vibrations, and debris accumulation, 
enabling proactive maintenance and minimizing the risk of 
costly damages. 

One of the key features of SAPSS is its integration with 
ThingSpeak, an IoT platform that enables the collection, 
analysis, and visualization of sensor data in real-time. By 
leveraging ThingSpeak, SAPSS provides maintenance 
personnel and engineers with actionable insights to optimize 
infrastructure management and address potential issues 
promptly. 

In this paper, we present the design, implementation, and 
feasibility of SAPSS. We discuss the system architecture, 
including the ESP32 microcontroller, sensors, and 
communication modules. We also describe the integration 
process and the scalability of the system, highlighting its 
potential for future expansion. Additionally, we discuss the 
environmental benefits of SAPSS, including reduced 
flooding, pollution prevention, and enhanced safety[2]. 

Overall, SAPSS offers a comprehensive and innovative 
solution for monitoring and managing manholes in urban 
sewer systems. By leveraging advanced technologies and 
real-time data analysis, SAPSS enables proactive 
maintenance, minimizing environmental impact, and 
ensuring the sustainability of urban infrastructure. 

II. LITERATURE SURVEY 

      
Review of Existing Solutions for Urban Drainage 
Management: Urban drainage management is a critical 
aspect of urban infrastructure, with the potential to mitigate 
flooding and improve water quality. Traditional methods 
often rely on manual inspection and maintenance, which can 
be inefficient and costly. Several modern approaches have 
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play a crucial role in enhancing the efficiency and 
effectiveness of smart city networks. 
 
Future enhancements to SAPSS could include additional 
sensors and modules for more comprehensive monitoring. 
For instance, integrating cameras could provide visual 
confirmation of sensor-detected issues. Machine learning 
algorithms could be employed to predict maintenance needs 
based on historical data. Further integration into smart city 
networks could streamline data sharing and decision-making 
processes, ultimately leading to more efficient and 
sustainable urban infrastructure management. The 3D 
model's ability to visualize these potential applications and 
enhancements can help stakeholders understand the system's 
capabilities and drive future developments and investments. 
 

VII. CONCLUSION 

The Subterranean Access Point Surveillance System 
(SAPSS) represents a significant advancement in 
infrastructure management, with potential applications 
beyond urban drainage. Its ability to monitor water levels, 
gas emissions, vibrations, and debris accumulation makes it 
valuable in industrial settings, environmental monitoring, 
and smart city initiatives. By providing real-time data and 
alerts, SAPSS can help prevent pollution incidents, monitor 
water quality, and improve overall infrastructure resilience 
and sustainability. Integration of SAPSS into smart city 
initiatives can lead to more efficient infrastructure 
management and better decision-making processes. The 
system's real-time data can inform city officials about 
maintenance needs and potential issues, contributing to the 
overall resilience of urban infrastructure. Future 
enhancements, such as additional sensors, machine learning 
algorithms, and integration into smart city networks, could 
further enhance SAPSS's capabilities and lead to more 
sustainable and resilient urban infrastructure management. 
Overall, SAPSS's potential applications and future 
developments highlight its importance in improving 
infrastructure management and environmental sustainability. 
By leveraging advanced technologies and real-time data 
analysis, SAPSS has the potential to revolutionize the way 
we monitor and manage urban infrastructure, ultimately 
leading to safer, more efficient, and more sustainable cities. 
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