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ABSTRACT 

Institutional settings, particularly universities like Busitema University where there are a number 

of manholes put in place, face significant challenges with sewage infrastructure management, 

especially concerning the risk of flooding. The potential consequences, including pollution and 

infrastructure disruption, underscore the critical need for robust monitoring and management 

solutions. Traditional methods like manual inspection which is currently used in monitoring the 

manholes often prove inadequate in addressing these challenges efficiently and cost-effectively, 

necessitating innovative approaches. 

This document proposes a comprehensive solution, a sewage monitoring and notification system 

leveraging Arduino technology interfaced with Sewage Level sensors and GSM technology for 

notification and a web application for monitoring the levels of sewage on a daily basis. Tailored 

for implementation within the manholes of institutional settings like universities and urban areas 

where a number of manholes have to be monitored simultaneously, this system offers proactive 

management capabilities for the university's sewage infrastructure. By integrating geographic 

data and cutting-edge sensor technology, it enables timely interventions to mitigate flooding 

risks and ensure optimal sewage management across the university campus. This proactive 

approach not only enhances operational efficiency but also minimizes potential environmental 

and public health hazards associated with sewage system failures.  
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CHAPTER 1 INTRODUCTION 

1.1 BACKGROUND. 

In urban areas of Uganda, including institutional settings like universities, ensuring access to safe 

water, proper sewage drainage systems and sanitation services is crucial for community well-

being. However, limited and inefficient sewage monitoring systems poses challenges in meeting 

the needs which in turn causes non-predetermined sewage manhole overflows leading to poor 

sanitation and induces bad smell around places of residence. Despite financial constraints, 

stakeholders are committed to prioritizing the development of water and sanitation infrastructure. 

Through targeted interventions, they aim to enhance access to essential services, promoting 

socio-economic development across urban areas and institutional settings in Uganda. 

A sewage monitoring and notification system is essential for effectively managing sewage 

systems, which are responsible for collecting and transporting waste from various sources to 

treatment plants or facilities. Despite their importance, these systems face numerous challenges, 

particularly in their management and maintenance. 

Factors such as severe weather conditions, accumulation of obstructive materials, and 

groundwater infiltration contribute to the strain on sewage systems. Additionally, the growth of 

communities exacerbates these challenges, leading to increased pressure on existing 

infrastructure. The result can be Septic tank overflows and backflow into residential areas, 

posing significant health hazards and environmental risks [1]. 

 

Figure 1 shows the structure of the septic tank underground 



38 
 

REFERENCES 

 

  
[1]  Z. C. Jun, "Study on locomotion control characteristics for six wheels driven in-pipe robot," The 

IEEE international conference on robotics and biometrics, pp. 119-124, 2004.  

[2]  I. S. M. e. al., " Design and development of NIRSPEC: a near-infrared echelle spectrograph for the 

Keck II telescope," Proc. Spie, Vols. 566-578, p. 3354, 1998.  

[3]  S. P. a. S. B. S. Samonto, "FIS incorporated microcontroller based MCB," Intelligent Control Power 

and Instrumentation (ICICPI), International Conference, vol. IEEE, pp. 132-136, 2016.  

[4]  ANZECC/ARCANZ Australian and new zealand guidelines for fresh and marine, 2000. 

[5]  M. D. o. E. Protection, "Title 5 Septic System Inspections," 2024. [Online]. Available: 

https://www.mass.gov/guides/guidelines-for-title-5-inspectors. [Accessed 09 Jun 2024]. 

[6]  N. O. W. R. A. (NOWRA), "Home Page," National Onsite Wastewater Recycling Association 

(NOWRA), 2024. [Online]. Available: https://www.nowra.org/. [Accessed 09 Jun 2024]. 

[7]  [Online]. Available: 

https://www.bing.com/ck/a?!&&p=7b4a6e9ee0fd64fbJmltdHM9MTcxNzg5MTIwMCZpZ3VpZD0y

N2U2M2IwNC00NGNjLTZhNTYtMTAyMS0yZjkyNDU1MjZiMzImaW5zaWQ9NTQ1Mg&ptn=3&ver=2

&hsh=3&fclid=27e63b04-44cc-6a56-1021-

2f9245526b32&u=a1L2ltYWdlcy9zZWFyY2g_cT1mbG93K21vbml0b3Jpbmcrc3lz. [Accessed 09 Jun 

2024]. 

[8]  P. e. al., "Flow Monitoring and Sewer System Modeling: A Comprehensive Overview," Journal of 

Water Resources Planning and Management, vol. 146, no. 6, p. 04020038, June 2020.  

[9]  S. e. al., "Evaluation of Different Level Monitoring Systems for Sewer Applications," Water 

Environment Research, vol. 90, no. 9, pp. 827-837, September 2018.  

[10]  G. T. F. L. B. a. H. D. S. Metcalf & Eddy, Wastewater Engineering: Treatment and Resource 

Recovery, New York: McGraw-Hill.  

[11]  J. e. al., "Pressure Monitoring in Sewer Systems: Challenges and Opportunities," Journal of 

Environmental Engineering, vol. 146, no. 3, p. 04020006, March 2020.  

[12]  "IEEE Xplore Digital Library," [Online]. Available: https://ieeexplore.ieee.org/. 

[13]  S. Monk, Programming Arduino: Getting Started with Sketches, ISBN-10: 0071784225: McGraw-

Hill Education, September 25, 2011.  


	1.pdf
	2.pdf

