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Abstract: Traditionally, manual scavenging of sewage is practiced in urban areas of India, in which people enter manholes and clean out 

scales and clogs manually with no technical equipment. This practice besides being unhygienic and a health hazard often resulted in fatal 

accidents. It should be forbidden for sewer workers to enter sewerage systems to remove blocks except in unusual circumstances such as 

the exclusion of manhole doors which gets damaged due to the heavy vehicular traffic and often falls inside the manhole causing obstruction 

or blocks in the sewer where mechanical equipments cannot be put into operation, for the purpose of interlinking sewer mains that have 

been laid and those that already exist, for the removal of submersible pump sets fixed at the bottom of the suction wells which goes out of 

order and for the reconstruction of manhole or rectification of the sewer main due to any damage caused by sinking of manhole or sewer 

line. It might endanger the lives of humans and therefore, mechanisation for the replacement of human intervention with sewage cleaning 

is essential. The advances in mechanisation, in the past two to three decades, have enabled machineries and mechanical equipments for 

solving many practical problems people face every day. The present paper analyses about the mechanisation of manual scavenging and the 

mechanical equipments in the present scenario of the sanitation work. 

Keywords: Mechanisation, Sewage, Manual scavenging, Mechanical equipments. 

 

INTRODUCTION 

 Aiming to eliminate manual scavenging across the country by August 2021, the Union 

Government is planning to amend the law and make mechanised cleaning mandatory. To incorporate 

mechanized cleaning of sewers and septic tanks into the Manual Scavenging Act, the word 'manhole' will 

be replaced with 'machine-hole' in official references. In the country, the value and cost of life are 

negligible, and when there are cheap alternatives, no one wants to switch to robotic cleaning, which is 

obviously more expensive. [1] 

 Among the most critical global issues related to sewage sludge are its treatment and disposal, 

which are affected by sludge volume, weight, and pollutants released into the environment. The advances 

in robotics have made it possible for robots to solve a variety of practical problems that humans face on 

a daily basis. An attempt has been made by Dhananchezhiyan et.al, designed and developed a mobile 

manipulator that can be reconfigured to clean sewage pipes of varying diameters efficiently and 

effectively. There are no conventional sewage cleaning robots available that are capable and effective in 

cleaning pipelines of varying diameters.  [2]  
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Soon Kay Teohet.al., did developing a sludge treatment method that overcomes the limitations of 

existing methods, as well as exploring their toxicity impacts from a lifecycle perspective. They found 

anaerobic digestion, pyrolysis, and supercritical water oxidation are found to be the best-performing 

treatment methods. Compared with other methods, these methods reduce sludge volume and weight while 

reducing toxicity and global warming.[3]  

Saurabh S Satpute proposed the idea of replacing manual sewage cleaning with an automatic one. 

It was used to control the disposal of wastages and with regular filtration of wastages. As soon as the 

setup is switched on, the wiper motor runs. A remote control set-up is used to operate two power window 

motors attached to the wheel. The process starts collecting the sewage wastes by using the arm and it 

throws back the waste into the bin fixed in the machine at the bottom. The garbage which affects the 

drainage is also picked up and removed. By limiting human intervention in the process of cleaning, this 

system reduces the spread of diseases to mankind.  [4, 5] 

 Ravindra R. Patil et al. stated that using automation and robotic systems for tasks that are 

dangerous or inconvenient and dirty for humans is becoming more common. Sewers maintenance and 

cleaning is an example of a task where robots are already being used to inspect underground pipes for 

blockages and damage. [6]. Karel Mulder sketches future options for the development of sanitation and 

urban drainage systems in industrialized economies. It will provide an analysis of relevant trends for 

sewage system innovation. Wastewater systems have evolved from urban sewage and precipitation 

removal systems to urban sewage and precipitation removal and cleaning systems. The future lies in 

recovering energy and resources from sewage systems while maintaining or improving its sanitary 

service and reducing its emissions. [7]. Nagadeepan et.al., proposed a concept which is to replace the 

manual work in drainage cleaning by mechanical drain cleaner. The chief function of the automatic 

drainage cleaning system is to collect, transport, as well as dispose the solid waste in the waste bucket by 

the help of claws. The conveyer collects waste and transports it to a bag behind it, where it is disposed 

of. [8] 

Underground sewers collect waste from domestic and industrial buildings. These pipes are 

designed to carry only liquid and semi-solid wastes such as soap water and human excrement. In addition 

to rags, plastic waste, condoms, sanitary napkins, and white cement, solid waste materials are also found 

due to improper disposal. Since the pipes are not meant to carry these wastes, they cause blockages. [9] 

 Vijay Nahendre Nigam et.al, designed A system that automatically cleans the water in the 

drainage system every time an impurity appears, and forks that are driven by chain sprockets grasp the 

solid waste and throw it on a roller conveyor to prevent clogging.  In this model, the solid waste will be 

removed from the drain and thrown onto the roller conveyor to flow with it towards the damping ground 

as it is continuously cleaned with the help of the drive system.  [10]. Anagha Deogaonkar et.al, have 

proposed a robotic system which can unclog the sewage channels. In order to maintain continuous 

operation, the robot will be able to remove dirt and facilitate the flow of water through the channels by 

storing dirt in the detachable storage unit..[11] 
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Jayasree et.al., designed an automated sewage cleaning system to avoid the risk and also to reduce the 

time of cleaning the drainage based on the problems faced by the people. By using automation, they are 

able to control and dispose of waste in an efficient manner instead of using normal cleaning methods. 

[12]  Both environmental and public health depend on effective wastewater collection and 

treatment.  In order to reduce the amount of water and organic material in sewage, various treatment 

methods are used.  As a result, all these problems have been taken into account and the six axes robotic 

arm has been used to separate the sludge from the sewage. [13] 

Hand scavengers are exposed to gases such as hydrogen di-sulfide, carbon monoxide, ammonia, and 

methane. Death by suffocation can occur if hydrogen di-sulfide is exposed for an extended period of 

time. To exterminate this condition, manual scavenging is replaced by machines. [14]. Abhishek Singh 

et.al., proposed to maintain and improve the smooth working of the drainage system by replacing manual 

work with an automated system. A Bluetooth module that can run from any Bluetooth-enabled mobile 

device was used to monitor, control, and run the automated system.  [15- 17] 

 Shubhangi Gondane et.al, proposed concept to replace the manual work in gutter cleaning by 

automated gutter cleaning system. The Automated Gutter Cleaning system is a machine that removes 

garbage from drainage systems in order to protect the environment from different types of environmental 

hazards. [18, 19] 

 Sewer cleaning can be carried out by sewer cleaning rods, grab bucket equipments, de-silting 

machines, jet-rodding machines, super sucker machine and suction cum jetting machines. To operate and 

maintain a sewer collection system to function as intended, the maintenance engineer should try to strive 

towards the objectives such as minimizing the number of blockages and minimizing the number of 

sewage overflow or surcharge.For this purpose, sewer-cleaning by mechanical cleaning methods needs 

to bedone on a scheduled basis to remove accumulated silt in the sewer system. If silt isallowed to 

accumulate, it reduces the capacity of the pipe and blockage caneventually occur resulting in overflow 

from the system. [1] 

 

SEWER CLEANING EQUIPMENTS 

 

1. Sewer Cleaning Rods 

 

 Sewer cleaning rods are used to remove house sewer obstructions and main obstructions in 

smaller diameter sewers, in narrow streets and small lanes. They can be manually operated without 

entering into the manhole. But it cannot be used to remove and dislodge the sewer obstruction in the 

Main sewer/Trunk sewers. 
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FIGURE. 1.a. Sewer cleaning rods FIGURE. 1.b. Usage of sewer cleaning rods 

  

In the process of rotating the sewer rods while removing the obstruction, there is a chance of 

sewer cleaning rods getting stuck up in the obstruction and broken. The stuck up sewer cleaning rods will 

be taken out by providing a trench at the particular location. The sewer cleaning rods and its usage are 

depicted in figure 1.a and 1.b. 

    

2. Grab Bucket Equipment 

 

 It is used to remove the silt from manholes manually upto 1.8 m depth. The Grab Bucket is 

manually operated. It is used in the narrow streets / lanes where machineries such as desilting machine / 

super sucker machine cannot be deployed. But the process is time consuming. The grab bucket equipment 

and its usage is depicted in figure 2.a and 2.b. 

 

  

FIGURE. 2.a. Grab bucket equipment FIGURE. 2.b. Usage of grab bucket equipment 

 

3. De-silting Machine 

 

 De-silting Machines are used for clearing the silt/sludge from manholes very easily and 

effectively. It is used for cleaning the silt from manholes To enhance the free flow of sewage, periodical 

cleaning of silt from manholes by this machine is to be carried out. 
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FIGURE.3.a. De-silting machine FIGURE.3.b. Emptying silt into the Hopper 

  

De-silting machine has a 40 feet long Galvanized wire winch drive arrangement with hydraulic 

lever controls. A separate lever control is available to operate the Grab Bucket to collect silt from manhole 

and dump it into silt collecting bin. This bin has a capacity of 1.0 cu.m and is mounted on a vehicle. The 

de-silting machine and its usage are depicted in figure 3.a and 3.b. 

4. Jet Rodding machine 

 

 Jet-rodding machines are used for flushing of sewers and for removing sewer obstruction in the 

main sewer/trunk sewers. Jet-rodding machines are used to remove and dislodge obstruction, grit and 

other material from the sewerage system in the main sewer/trunk sewers. 

 It is also used for flushing of sewers. Sewer obstructions, which cannot be removed manually by 

sewer cleaning rods are removed using this machine. But the machine cannot be used to remove house 

sewer obstructions and main obstructions in smaller diameter sewers, in narrow streets and small lanes. 

Figure 4.a and 4.b shows the functioning and usage of jet-rodding machine. 

 

  

FIGURE. 4.a. Jet-rodding machine - insertion 

of hose in to man hole 

FIGURE. 4.b. Removal of hose after cleaning 

 

 But, there is a chance of hose and jet nozzle getting stuck during the obstruction removal and 

cannot be pulled out of the sewer main and rewind in the hose drum. This will lead to make the sewer 

main clogged both with the sewer obstruction and the jet nozzle and the hose.When the hose is removed 

after removing the obstruction at the same pressure it will swirl and damage the nearby person and 

property. 
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5. Super sucker machine 

 

 The super sucker machine is used to remove silt from manholes. Based on the specific complaints 

and where heavy accumulation of silt are noticed, this vehicle is used to desilt the manhole. As the vehicle 

is lengthy and huge, it cannot be operated in narrow streets / lanes. The figure 5.a and 5.b depicts the 

super sucker machine and its operation. 

  

  

FIGURE. 5.a. Super sucker machine FIGURE.5.b. Operation of super sucker 

  

 

6. Suction and jetting machine 

 

 Sewer suction and Jetting machine is used to remove sewer obstruction using different nozzles 

and to remove silt from manholes of sewer system by suction which is depicted in figure 6.a and 6.b. 

 

  

FIGURE.6.a. Sucking and jetting machine FIGURE. 6.b. Sucking and jetting operation 

 

If the silt accumulation is found high then the suction unit can be used to suck silt. Then jetting 

hose can be used for cleaning the obstruction. It can also be used for flushing of sewers. But the machine 

cannot be used to remove house sewer obstructions and main obstructions in smaller diameter sewers, in 

narrow streets and small lanes. 

 

DISCUSSION 

 

 Sewerage cleaning process should have some development in order to diminish the life risk of 

cleaning labourers. Manual scavenging has to be eliminated considering the severe problem regarding 
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the sewage cleaning, to reduce health menaces for human thus tumbling the environmental pollution in 

our country. Thus the mechanisation of sewer cleaning system has to be implemented throughout the 

country. Now a days, automatic sewage cleaning equipments and the robots switches manhole domestic 

worker and exclusive technology to clear masses in drain ducts. 
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