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Abstract— There is need for technology intervention in pollution 

and flood mitigation. This is because people litter everywhere which 
not only leads to accumulation of waste products that block the 
drainage systems but also pollution. Furthermore, whenever there is 
heavy downpour, the storm water tends to overflow onto the roads 
carrying waste products onto the streets. This has rendered some roads 
impassable and filled with gross waste products. Maintenance of this 
drainage structures especially without the CBD environment is little to 
none. The maintenance is usually done by Nation Youth Service 
(NYS) trainees and the city council. The process is manual, time 
consuming and requires a lot of labor. In other parts of the world like 
India, laborers who clean manholes have ended up dead due to the 
dangerous drainage structures.  

The solution is to design a robot that can maintain clean and 

unclogged drainage systems. Being remotely controlled, it will collect 
waste products (like plastics, food wrappings), cut them up and store 
them in an in-built container. The container will then be emptied to a 
waste disposal site. 

The expected result is to handle scheduled maintenance of the 
drainage system in an efficient manner with minimal labour. This in 

turn reduces risk involved in cleaning potentially dangerous drainage 
structures. In an effort to maintain the drainages on a regular basis, 
flooding, which arises from the blocked rains, will be more controlled. 
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I. INTRODUCTION 

A drainage structure provides a means of controlling flow of 

water from one point to another. Drainage structures functions 

include storm water management and flood control. These can 

only be achieved if the drains and sewers are clear to allow free 

flow of water. Unfortunately, this is not always the case. The 

structures are most often than not blocked by plastics, food 

wrappings, peelings, clothes and all kinds of debris. When it 

rains, the blocked drainage systems get filled with water. This 

leads to overflow of storm water onto the roads carrying waste 

products onto the streets. This has rendered some roads 

impassable and filled with gross waste products.  

In various countries, different means are used to clean the 
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drainage structures: Some states like New York have 

implemented mechanical hydraulic machines that are used to 

clean the sewers. They are work effective but costly. In other 

parts of the world like India manholes are cleaned manually by 

laborers who have ended up dead due to the poor drainage 

conditions. In Kenya it is done by Nation Youth Service (NYS) 

trainees and the city council. This is on occasional basis thus it 

is normal to find drains filled with garbage which causes 

blocking of the drains. Since the drains are poorly maintained 

flooding and pollution arises. 

A. Statement of the problem 

Most drainage structures are blocked and this is primarily due 

to: 

 Waste disposal

Indiscriminate disposal of waste products interferes with the 

proper functioning of the systems 

 Poor maintenance

Usually the cleaning of the systems is not done on scheduled 

basis. In Kenya emergency cleaning is usually done after a 

heavy downpour which doesn’t help as much. 

 Lack of equipment

The lack of proper equipment for cleaning the drains thus 

resulting to use of humans which is not very efficient.  

This is a major problem because it leads to: 

 Flooding

This renders most roads impassable and closure of most 

businesses. 

 Pollution

This is a threat to the health of humans thus a major problem. 

B. Research Objectives 

The main aim of the project is to come up with a robotic 

machine that is able to maintain clean drainage structures by 

being remotely controlled to move through the drainage 

structure as it collects waste products. 
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