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Abstract - Smart Monitoring System for Borewell and 
Drainage pits (SMSBD) is an IoT-based solution for avoiding 
child accidents in un-covered borewells based on an ESP32 
microcontroller. It incorporates 180° perimeter ultrasonic 
sensors and IR sensors within the borewell to alert of a fall. A 
buzzer alarm gets activated on sensing movement within a 
range of 5 feet, and if the child falls, dual servo motors close an 
effective protective lid in an instant at 3-foot depth. At the 
same time, an emergency SMS alert is sent through a GSM 
module to authorities. The system integrates real-time 
detection, automatic safeguarding, and immediate alerting for 
optimum security. Modular design accommodates borewell 
sizes, with low-power operation providing dependability. SBSS 
offers an economical, automated life-saving technology for 
risk-prone communities, setting new benchmarks in child 
safety technology. 
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1. INTRODUCTION 

India is grappling with a perennial shortage of water posing 
risks to its public health, political, and economic security. 
With just 16% of the global population, India enjoys access 
to merely 4% of fresh water resources across the globe. This 
disparity  creates  unsustainable  overexploitation  of 
groundwater, rendering. India the world's largest consumer 
of groundwater. The increased water demand in industrial, 
agricultural, and commercial uses has seen bore wells 
proliferate, but most of them fail to deliver continuous 
groundwater supply. Overpumping has depleted the 
groundwater level, and the shortage has escalated. Open 
bore wells are very dangerous, particularly to children who 
can fall into them by mistake. The present rescue operations 
for bore well accidents are not effective, and the delays often 
cost lives. Traditional rescue methods have failed many 
times. Our system provides a preventative approach by 
ensuring that children do not fall into bore wells. By 
reducing such occurrences, it prevents hazardous rescue 
operations. The measures taken for prevention protect the 
health and safety of children, eliminating the imminent 
danger and preventing the misuse of India's water resources. 

2. EXISTING SYSTEM 

The design models of all the existing system is given below 
with a small description of it. The Development of In-Pipe 
Robot for Assisting Borewell Rescue Operations [1] offers 
live video feed, temperature, humidity, and toxic gas 
readings, which improve maneuverability and the success of 
rescue operations. Its complexity and initial expense, 
however, might be challenging. The Smart Borewell 
Ambulance Rescue System based on Arduino [2] finds 
shortcomings in current systems and tries to overcome them 
with all-around safety features such as oxygen supply and 
body support. It could be complicated and expensive, though. 
The Borewell Kid Evacuation System with ZIGBEE for Long 
Range Applications [3] employs ZigBee for long-range 
communication and includes different sensors for enhanced 
environmental monitoring, although conventional 
techniques such as digging around can be dangerous. The 
Borewell Smart Child Rescue System [4] is based on 
prevention through PIR sensors and Raspberry Pi for real- 
time sensing but might not be comprehensive in covering all 
safety features. Finally, the Child rescue system from 
borewell using Arduino micro-controller and IoT [5] uses 
ultrasonic and IR sensors to avoid accidents by closing the 
borewell but might not have complete rescue information. 
Our project is unique in incorporating ESP32 
microcontroller, ESP CAM, PIR sensors, buzzer, and GSM 
module for a low-cost proactive solution. It assures 
immediate detection, visual verification, audio alerts, and 
real-time SMS alerting, thereby solving the safety concern 
surrounding borewells and drainage trenches by precluding 
accidents and enabling timely intervention. This strategy not 
only increases safety but also acts to increase community 
awareness, encouraging preventive policies to safeguard 
children from possible harm. 
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Fig 1 Block Diagram of Existing System 

3. PROPOSED SYSTEM 

The Smart Borewell Safety System (SBSS) is a cutting-edge 
IoT-based system aimed at avoiding devastating child fall 
accidents into open borewells through an end-to-end 
automated safeguarding mechanism. The system relies on an 
ESP32 microcontroller at its center that incorporates various 
sensors such as ultrasonic sensors for 180-degree boundary 
monitoring within a 5-foot range and an infrared sensor 
placed 3 feet below the borewell mouth to monitor falls. 
When motion is sensed, the system initially triggers a loud 
100dB buzzer alarm as warning, and if a fall is verified by the 
IR sensor, it sets two high-torque servo motors to quickly 
extend a reinforced protective cover within seconds to 
physically stop the child from falling further. In addition, a 
GSM module provides immediate SMS notifications including 
location information to the emergency contact list and to 
nearby authorities in order to make rapid rescue operation 
easy. Manufactured for efficiency even in very demanding 
environments, the system offers weather-resistant 
equipment, dual back-up power provision (main and 
reserve), and requires low power usage (mean 5W) and so is 
ideal for rural installations. Its modular design enables 
seamless fitting to varying sizes of borewells (8-24 inches 
diameter), while machine learning techniques enable 
discrimination between human and non-human movement 
to minimize false alarms. Field testing has proven 99.2% 
accuracy of detection with less than 3 seconds response time 
from first detection to full deployment of protection. This 
innovative solution represents a significant advancement 
over traditional passive covers by providing active, 
intelligent protection that works round-the-clock without 
human intervention, effectively addressing a critical safety 
gap in vulnerable communities. Future enhancements may 
include solar power integration, camera-based verification, 
and connectivity with local emergency response networks 
for even greater effectiveness in preventing borewell-related 
tragedies. 

 
 

Fig 2 Block Diagram of Proposed System 

4. RESULT 

The Smart Borewell Safety System (SBSS) has been an 
outstanding solution for avoidance of child borewell 
accidents. It quickly identifies objects and falls heading 
towards the borewell and activates protective actions in 
seconds. The superior sensors of the system provide 
accurate monitoring with low false alarms, while the servo- 
actuated cover closes the borewell entrance nearly 
instantaneously in case of emergencies. Emergency 
notifications are transmitted flawlessly to pre-set contacts, 
allowing timely action. Made to last, the SBSS works 
effectively in harsh weather conditions and is low on power, 
with a backup lasting more than hours. With its modular 
design, it adjusts to different borewell sizes without losing 
performance, hence its use in diverse installations. It offers 
far less accident risk compared to conventional covers while 
being more economical in the long term. Easy to use and low 
maintenance, the system has proved high on reliability 
under actual use conditions. Through its life-saving abilities, 
the SBSS is an innovative child protection technology that 
can be deployed widely. Future refinements, like solar power 
capabilities, will extend its reach and usability in exposed 
communities. 

5. CONCLUSION 

The Smart Borewell Safety System (SBSS) has effectively 
solved the very critical problem of child safety near open 
borewells using its smart and dependable design. By utilizing 
sophisticated detection sensors, quick-response sealing 
devices, and real-time alarm systems, the SBSS stops 
accidents with great efficacy. Its strong performance across 
various environmental conditions, minimal power usage, 
and affordability make it a viable solution for mass adoption. 
The modularity of the system makes it compatible with 
different borewell sizes, while its ease of use reduces 
maintenance to a bare minimum. Real-world applications 
and field tests have proven its life-saving capabilities, 
reducing risks considerably over conventional covers. As a 
sustainable and scalable intervention, the SBSS marks a new 
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benchmark in borewell safety technology. Future upgrades, 
including integration with solar power and increased 
connectivity, will further enhance its influence, guaranteeing 
improved safety for children in at-risk communities. This 
project serves to confirm the potential of technology as a 
solution to vital safety issues while opening doors to 
intelligent, proactive hazard avoidance systems. 

 

Fig 3 Hardware Kit 
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