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ABSTRACT 

The Sensex of increasing death of sewage workers due to inhalation of poisonous gases have grown to a 

dramatic extent, the rise for this issue is lack of basic awareness and improper knowledge of the workers during 

their working period. The closed sewers produce huge amount of poisonous gases because of the anaerobic 

condition that exists. In this paper the death rate of manual scavengers in India are reported and also supplemented 

with safety procedure questionnaires’ exclusively developed to find out the evidence to the death rate. Also the 

Technological safety precautions are suggested to cease the dead rate towards manual scavengers. In advent of this 

few native methods have been surveyed and suggested to enhance a simplest way to reduce the death rate. 
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1. INTRODUCTION 
Ancient Sewage System and Waste Disposal (3200 BCE – 300 CE): 3200 BCE – The first latrine like plumbing 

systems were fitted in houses with drained outlets are made in Scotland. They dumped the wastes either under the 

ground or outside of the buildings. 

4000 – 2500 BCE: Babylonia was the first place to make the drainage system by molding the clay into the pipe 

through the potter’s wheel. They made the drainage pipes with the T – JOINTS and ANGLE JOINTS. In the larger 

homes people squatted over an opening in the ground of a closed room. The drainage wastes are made to fell in the 

perforated cesspool located in the house. The size of the cesspool will vary with the size of the houses. Without 

having proper knowledge peoples of Babylonia build the drainage system with small benefits like less odor. 

3000 – 2000 BCE – Indus Civilization: City of Mohenjo – daro (Pakistan): The peoples in the period had vehicles 

with wheels, Cloth made up of cotton, peoples having wealthy life, country man and woman lived in the hovels but 

most of them had the sanitation facility. Homes had the latrines, bathrooms are connected to the sewers. The 

sewage or waste materials are conveyed to the local river for discharge. Water is used for flushing, bathrooms with 

piping and vents are constructed with underground soakage jars. Manholes were fixed along the street drains.   

3000 – 100 BCE: In the Aegean Civilization the knowledge of the “Hydraulics” was evolved in the Island of 

Crete. In the Crete Island the terra – cotta pipe and open channelized sewage system is built for the discharge of 

storm water and also the human wastes. Sewers are in large size were it is enough for peoples to walk thorough. 

Latrines were flushed with large amount of waters. A palace at Knossos had a latrine on ground floor with a 

rooftop water reservoir which collects the rainwater for flushing purpose. It is the first flush toilet. Many of the 

drains built at the 2000 BCE are still beneficial today in Crete. Now, Crete is the largest and most populous of 

the Greek islands, and the fifth-largest island in the Mediterranean Sea. 

2000 – 500 BCE: Many Religions of Egypt / Palestine including bathing in the ceremonies. Later the religious 

aspects of bathing were strengthened. King David and King Solomon made a rule bodily cleaned is equated with 

the moral purity. Certain well-to-do homes had “Toilets”, the toilets are filled with beds of sand to catch the 

wastes. Servants cleaned the sand regularly. 

300 BCE – 500 CE: Greeks used pipes made up of lead and bronze for water distribution. Athens had a sewer 

system which delivered the storm water and human wastes to a collection basin which is outside of the town. The 

collected storm water and the wastes are used for the irrigation purpose to the fruit orchards and field crops by 

conveyed through brick lined conduits.    

200 BCE: The contents of a tomb of a king of the Western Han Dynasty shows the presence of an antique latrine 

with the running water facility, with armrest and a stone seat. 

800 BCE – 300 CE: In Rome the first sewer were constructed between 800 – 735 BCE. Many houses in Rome are 

not connected with the sewers when the wastes were thrown into streets the street washing resulted in most of the 

wastes are ending up in the sewers anyway. Until 100 CE direct connection to sewers and the homes are not 

mandated. Sewage resulting from the public bathrooms including the latrines is discharged into the sewers. 

Romans recognized the value of water they reuse the water for the gardening purposes. The Roman sewer has 

remained in service for over 2400 years. The city completed its sewer infrastructure by 100CE. Some direct 

connections of individual homes began. Terra-cotta pipe was utilized. A practice started by roman is if a pipe had 

to withstand pressure it was often fully embedded in concrete. Sewer odors were a problem. The initial objective of 

the sewers is to accommodate the storm water runoff later sanitary began to be slowly added to the flow. 

Importance of Sewage System: Sewage system plays a very important role in our lives by protecting both our 

health and the environment. By use of the resources and waste disposal return back the city a destructive power to 
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the peoples and the environment. The depletion of the water resources corresponding with increasing interest in the 

public health and hygiene tends special attention towards the sewage service. Main objective of the sewage system 

is to collect the sewage water and clean it before returning it to the environment. Sewage represents a major 

support for both the public and for the sustainable development. At world level the management of the sewage 

system is at the core of water issues. The quality of the environment and the life is depended on the existence of the 

current sewage system. 

Why not simply dump?: There are several reasons you don’t want to release the sewage into the environment:  

ODOR – if you release the wastewater directly into the environment, things get very smelly very fast. 

Health Hazard – the waste contains harmful bacteria e.g. E. coli and other bacteria that cause diseases. Diseases 

related to water can be classified in four types; TYPE I: Water borne disease; TYPE II: Water washed disease; 

TYPE III: Water based disease; TYPE IV: Water related insect vector. 

Environmental Effects: Sewage contains solids and chemicals that will affect the environment. Nitrogen and 

phosphates are contaminated in the wastewater this encourages the growth of algae. More algae growth can block 

the sunlight and foul of water. It contains organic materials that those bacteria in the surroundings will start 

decomposing. When they do, these bacteria gobble O2 in the water. This results lack of oxygen kills fish. 

Sewage treatment and disposal in the middle age, 500 c.e. To 1500 c.e: The sanitation technology entered into 

the dark ages; the fall of the Roman Empire in the west turned an urban society into the rural one. 

500 C.E: In Europe all the taps are turned off they would never have turned on again for next 1000 years. The 

massive depopulation of the west turned off the sewerage treatment. All the wastes are start dumping into the street 

and open area. During the middle ages the human waste and the drinking water could easily mix. In this period, 

they made the two major rivers in the cities of Paris and London into open sewers. The sewerage conditions lead to 

the uncontrolled disease and death in the middle ages. For the rats and the others animals the waste provided food 

thus bringing disease carrying ticks and fleas into human contact. Diseases like dysentery, typhus, typhoid fever 

wiped out many hundreds of thousands of peoples in the middle ages. The concern with safe water was lost in the 

Greek and roman cities. By the end of the 12th and the beginnings of the 13th centuries changes began to take 

place waste management became a priority. And by the 14th century London had an organized scavenger system it 

tended to be relatively ineffective.  

Modern World C.E. 1500 TO C.E. 1900: In early modern period the waste was still disposed to the rivers and the 

water source becomes contaminated.  

1644 – Residents were directed to take all the wastes to out of the city.  

1860 – Louis Moure as invented the septic tank until 1895 it was not given by this name. The septic tank at the 

time was very large and used to treat sewage water. At the time the main purpose of these tanks was to remove the 

gross solids before it enters into the river or nearer stream. 

19th century – the urbanization of the industries and cities increasing populations lead to increased human 

waste. In the mid-19th century a worldwide epidemic cholera occurred. The British engineers developed the sewers 

which separate waste from drinking water. 

Poisonous Gas Formation in Septic Tank:  The sewage water that go anaerobic is that the high amount of 

hydrogen sulphide and methane will be produced. Hydrogen sulphide and methane are the heavier gas than the air; 

it displaces the air within the tank. Once the manhole i.e. the septic is opened hydrogen sulphide and the methane 

will rise from the tank and forma dense layer around the tank at ground level. Here hydrogen sulphide and methane 

are considered as the poisonous gas in the sewage tank. 

Effects Due To These Posionous Gases: 

Hydrogen sulphide: Low level hydrogen sulfide causes irritation of the eyes and respiratory tract. Nervousness, 

dizziness, nausea, headache and drowsiness. Hydrogen suphide smells like rotten eggs, even at extremely low 

concentrations. At the level of high concentrations interfere with the sense of smell, making as a warning signal. At 

extremely high levels, it makes immediate loss of consciousness and death. It is flammable and highly explosive. 

 
Figure.1. Different hazardous gas accumulating at 

different levels in the manhole 

Carbon monoxide (CO): The lethal colorless and odorless gas – carbon monoxide, is given off when charcoal is 

burnt in poorly ventilated areas. Similarly, it is produced when gasoline/diesel generators or other fuel-driven tools 

are used in inadequately ventilated workplaces. Exposure to carbon monoxide at concentrations over 350 ppm can 
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cause confusion, fainting on exertion and collapse. An airborne concentration of carbon monoxide above 1,200 

ppm is immediately dangerous to life or health. 

Methane: High concentration of methane in enclosed areas can lead to the suffocation. When the large amount of 

methane will decrease the amount of oxygen in the air. If the concentration of oxygen is lowered it causes 

headache, nausea, dizziness and unconsciousness. Concentration of oxygen is <12% unconsciousness and death 

may occur quickly and without warning. It is flammable and highly explosive. 

Table.1. Prevention of gas poisoning in Drainage work, 2007, Occupational Safety and Health Branch Labor 

department 

Hazardous gas OEL 

(ppm) 

IDLH 

(ppm) 

Relative density 

(Air = 1.0) 

LEL/UEL Remarks 

Hydrogen Sulphide 

(H2S) 

10 100 1.2 4.3%/45.5% Rotten egg smell 

Carbon Monoxide 

(CO) 

25 1,200 1.0 12.5% / 75% Colorless and odorless 

Methane (CH4) --- --- 0.6 5.3% / 15% Displace air causing 

asphyxiation 

Ppm - Parts per Million; OEL - Occupational Exposure  Limit – Time – Weighted average; IDLH - Immediately 

Dangerous to Life or Health Concentration; Relative density - <1.0 means lighter than air; > 1.0 means heavier 

than air; LEL/UEL - Lower Explosive Limit / Upper Explosive Limit. 

Pay Scale for Sewage Cleaners: The manual scavenger’s salary is increased the workers can get the minimum 

wages of Rs. 7000 – 8000 per month. Those who engaged in the mechanical cleaning process will be paid from 

Rs.8000 – 9500 per month. The unpleasant process had started at dawn and would continue for at least 12 hours a 

day. They earn about Rs.300 per day by working in the sewage which reaches chest high wearing no protective 

gears. The salary of 300 for a 12-hour day is modest, even by the standards of India’s lower classes. But the life 

risks are high. Bases upon the 2012 data the salary for the sewage cleaners is about 260 rupees / day. 

Safety Measures and Guide Lines for Sewage Cleaning: 

Entering manholes: Due to potential dangers in the sewage tank cleaning operations, minimum two persons 

should work on every sewer system maintenance job. 

 Ladders are not supposed to be used for the entry in the sewerage system. 

 Side of the walls should be checked for danger of collapse. 

 All the workers of sewerage system should wear a lifeline jacket to permit rapid removal in case of 

emergency. 

 It is important to continually monitor the atmosphere because the atmosphere in the tank can change 

rapidly without any warning. 

Safety equipments: Gas detector; Two escape breathing apparatus; Safety harness and life line with rope grab; 

Entry / egress retrieval system. 

Manual Scavengers: The presence of dry latrines poses challenge in completing the sanitation chain. In India, 

people belonging to a specific caste, people in the Dalit community are forced to complete this chain – the manual 

scavengers. Manual scavenging is considered one of the lowest, polluted and most degrading occupations. The 

caste system dictates that those born into a particular Dalit sub-caste should engage in manual scavenging and 

should remain doing so throughout their lives thereby denying them the right to lead a dignified life. 

Identifying Manual Scavengers: As per Socio-Economic and Caste Census-2011 there are 1,80,657 manual 

scavengers in the rural areas of the country. State-wise details are given in the Annexure- I. Since this data is based 

on self-declaration by the households, the same is verified by the Chief Executive Officer of the concerned Gram 

Panchayat in accordance with the provision of the “Prohibition of Employment as Manual Scavengers and their 

Rehabilitation Act, 2013” for inclusion in the list of identified manual scavengers for their rehabilitation. Ministry 

of Social Justice & Empowerment is implementing Self Employment Scheme for Rehabilitation of Manual 

Scavengers (SRMS) under which the identified manual scavengers are provided the following benefits: 

Onetime cash assistance of Rs.40000/- each; Skill Development Training with Stipend of Rs.3000/-. 

Loans for income generating activities at concessional rate of interests with capital and interest subsidy. 

Details of benefits provided to the identified manual scavengers for their rehabilitation and the expenditure 

incurred for this purpose during the last three years are given in Annexure-II. 

Hon’ble Supreme Court of India in its verdict dated 27.3.2014 in Case No. 583/2003 in the matter of Safai 

Karamchari Andolan & Ors vs. Union of India and Ors.  Regarding elimination of manual scavenging has issued 

detailed directions in the matter, which, inter alia, include: -  

 Rehabilitation of identified manual scavengers as per the provisions of the MS Act.   
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 Identification of the families of all persons who have died in sewerage work (manholes, septic tanks) since 

1993 and award compensation of Rs. 10 lakhs for each such death to the family members depending on 

them. 

The State Governments/Union Territory Administrations have been requested to implement the above 

directives. 

 The Ministry of Social Justice & Empowerment has not received any report from the States/ Union 

Territories in this regard. 

 Manual Scavenging is prohibited activity under “Prohibition of Employment as Manual Scavengers and 

their Rehabilitation Act, 2013” which has come into force from 06.12.2013. Any contravention of this 

provision is punishable with imprisonment or fine or both under section 8 of the Act. To eradicate manual 

scavenging in future, the Act also provides for:  

Identification of all insanitary latrines and their conversion into sanitary latrines. 

Identification of all the manual scavengers and their rehabilitation. 

 
Figure.2. government of India ministry of social justice & empowerment Lok Sabha 

Manual Scavenging Is Illegal: 
Law enforced and steps taken to stop manual scavenging: The madras high court bench here has been informed 

of the supreme court having clarified that an order passed by it in 2014toidentify families of those who died due to 

manual scavenging since 1993 and pay them a compensation of Rs.10 lakh each would include even those who 

died while cleaning septic tanks in residential house and private establishment (Siddraramu, 2013). A few special 

laws and rules framed under them, like the Protection of Civil Rights Act, 1955 and the Scheduled Castes and 

Scheduled Tribes (Prevention of Atrocity) Act, 1989, are equally applicable to manual scavengers. Moreover, the 

Employment of Manual Scavengers and Construction of Dry Latrines (Prohibition) Act, 1993 (hereafter the Act, 

1993) and the National Commission for Safai Karamcharis Act, 1993 are exclusive laws meant for manual 

scavengers (Sanjay Kumar Chaudhary, 2011). A new bill was drafted in 2012 with a view to make the law 

regulating manual scavengers more effective. It was passed by both houses of parliament on September 7, 2013 as 

The Prohibition of employment as manual scavengers and their rehabilitation act, 2013. Its main objectives are: 

 Prohibition of employment as manual scavengers. 

 Rehabilitation of manual scavengers. 

In March 2014 the Supreme Court ruled that the practice of manual scavenging was prohibited in India under 

various international instruments, including the Universal Declaration of Human Rights (UDHR), the International 

Convention on Elimination of Racial Discrimination (ICERD), and the Convention on the Elimination of All 

Forms of Discrimination against Women (CEDAW). 

Actual death rate with statistical data: A survey conducted by the Safai Karmachari Andolan (SKA), besides 

being an inhuman relic of the past, has taken over 1327 lives in the past couple of years. According to data from 

the survey, Tamil Nadu has recorded around 250 manual scavenging deaths during the last two decades, out of 

which close to one-third or 84 deaths were in and around Chennai. The Tata Institute of Social Sciences, an 

educational and research organization, found that 80% of the workers die before age 60 because of work-related 

health problems. In Mumbai, an average of 20 sewer workers dies each month from accidents, suffocation or 

exposure to toxic gases, according to the study found. More than 95% of sewer workers are members of India's 

lowest social class, the Dalits, once known as "untouchables," according to the government's figures. According to 

Harnam Singh, the chairman of the Delhi Safai Karamchari Commission, (Delhi cleaners commission) almost 70 

per cent of the manual scavengers die on the job. An estimated 61 sewer divers have died in last six months alone. 

28 workers who have died in the city since May 2014. But social workers estimate that around 100 sewer workers 

die every year across India. 

Table.2. Manual Scavenging Deaths in Karnataka 

Year Deaths Year Deaths Year Deaths Year Deaths 

2013 – 14 6 2014 – 15 3 2015 – 16 11 2016 – 17 4 
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Table.3. Real time questionnaires’ developed and collected to indicate current scenario of death rate in India 

towards manual scavenging 

S.no Questionnaire Yes No 

1 Are the workers provided with adequate training on sewerage cleaning?    

2 Do the workers have basic knowledge about the sewage system?    

3 Are the workers provided with the following personal protective equipment’s?   

3a Goggles: to protect eyes from splashes of human waste or sewage.    

3b Protective face mask or splash-proof face shield: to protect nose and mouth from splashes of 

human waste or sewage 

   

4 Is the atmosphere in the manhole is assessed to determine if the conditions were acceptable 

before or during the entry? 

   

5 Is there any attendant stationed outside the manhole to monitor the situation and call for the 

emergency services? 

   

6 Liquid-repellent coveralls: to keep human waste or sewage off clothing?    

7 Do the workers use waterproof gloves to prevent cuts and contact with human waste or sewage?    

8 Does the employee entering the confined space are equipped with a safety harness and EBA 

pack? 

   

9 Do they Wear rubber boots at the worksite and during transport of human waste or sewage?    

10 Are the workers provided with the sensors to detect the poisonous gas?    

11 Do the workers and the company managers having knowledge about the poisonous gas 

contamination in the sewerage system? 

   

12 Are sewerage workers properly vaccinated?    

13 Is the sewerage system properly constructed?    

14 Is the sewerage system properly maintained?    

15 Are workers provided with the emergency first aid kit at the worksite?     

16 Is oxygen at least 20.8% but not more than21%?     

17 Were toxic, flammable, or oxygen-diluting gases / vapors present? 

- Hydrogen sulphide 

- Carbon monoxide 

- Methane  

- Carbon dioxide 

- Other (list) 

 

 

 

  

 

18 Has the space been ventilated before entry?    

19 Will ventilation be continued during entry?    

Based on the above survey done in real-time, it clearly shows all the safety measures is not practiced 

extensively over a period of time. This may be one of the reasons for the high death rate though manual 

scavengers, if this situation is serious viewed and taken into consideration for modernizing the cleaning 

procedures, then the death rate can be reduced drastically by 98%. 

Detection of poisonous gases using indigenous method: The gas that is produced in the deep sewers are tightly 

sealed due to the closure on all the sides, the room for escape of the produced poisonous gases is completely nil, 

therefore when there is sudden opening passage like that of a sewage worker opening the drainage covering to 

clean the sewers, pressure difference is created and hence the poisonous gases are released outside with a sudden 

burst damaging the workers also. The reason for more amount of poisonous gases presence in the drainage sewers 

is because the sewers are built underground thereby creating an anaerobic condition. Under suitable conditions 

such as increased temperature and pressure in the presence of sludge are needed for the production of poisonous 

gases. The poisonous gases that are produced in the sewers are formed beneath the watery sludge in the sewage, 

the sewage workers have a notion that these gases are formed above the watery sludge hence they burn a paper and 

introduce it into the sewage to check the density of the poisonous gases present within the sewers, when the 

burning paper that they have introduced falls into the sludge without any change in their burning behavior the 

workers presume that the poisonous gases are not present in the sewers, this notion of theirs can be very lethal 

because the actual poisonous gases are produced below sludge. Not knowing the presence of poisonous gases still 

within the sewers the drainage workers enter the sewers to do their daily work, during their working period they 

are subjected to inhale these poisonous gases which is very lethal, death is more common in conditions such as this 

where the workers die in the sewers due to asphyxiation. To stop this problem, the poisonous gases in the sewers 

must be removed completely, below are some conventional methods which can be followed to remove the gases 

and ensure the safety of the sewage workers: 
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 The sewers must be subjected to a very high pressure of water spray and compressed air must be introduce 

into the sewers to displace the poisonous gases. 

 We must spray calcium carbonate, turmeric powder and cow dung mixture in all the four direction 

possible. Turmeric powder and cow dung act as an antibiotic which kills the bacteria that produced in the 

poisonous gases 

 In continuation to the above steps we must introduce a burning camphor into the sewer, if the camphor 

burns with a monstrous flame it can assumed that the gases are present, if the camphor glows very dimly 

then the presence of poisonous gases can be considered insignificant. 

 Even after conducting the camphor test it is advisable to enter the sewage only after half an hour to reduce 

the lethal effects faced by the sewage workers (Rajendiran, 2016). 

2. METHODS AND MATERIALS 

The sewers must be subjected to a very high pressure of water spray and compressed air must be introduce 

into the sewers to displace the poisonous gases. We must spray calcium carbonate, turmeric powder and cow dung 

mixture in all the four direction possible. Turmeric powder and cow dung act as an antibiotic which kills the 

bacteria that produced in the poisonous gases. In continuation to the above steps we must introduce a burning 

camphor into the sewer, if the camphor burns with a monstrous flame it can assumed that the gases are present, if 

the camphor glows very dimly then the presence of toxic gases can be considered insignificant. Even after 

conducting the camphor test it is advisable to enter the sewage only after half an hour to cut the lethal effects faced 

by the sewage workers. 

3. RESULTS 

By applying the above method, removal of poisonous gas which was developed from the sewer has been 

done. Hence the workers can enter into sewer with the proper safety equipment for the manual cleaning. This 

method can totally reduce the death occurred due to poisonous gas emission in the sewer system. 

4. CONCLUSION 

In spite of un-avoidable scenario of the poisonous gases in the drainage system, we have to be very caution 

in performing the cleaning operation. Many technological hands are in the par to help this situation, in this paper 

the possible ways of implementing safety measures is described with a key advent of reducing the death rates 

through manual scavengers. In addition to this, this poisonous gas can be utilized positively to produce energy for 

domestic and commercial applications because of its flammable nature. Thus produced methane gas is the source 

for diesel generator to produce electricity which will be a big crisis in near future. 

REFERENCES 

Aparajita Baruah, The Prohibition of Employment as Manual Scavengers and their Rehabilitation Act, A Review, 

Baruah. Space and Culture, India, 1 (3), 2014. 

Rajendiran V.R, Chennai, how to protect from sewage accident, Sunday special, daily thanthi, 2016. 

Rajeshpant, Mayankuniyal, Prashant Ratodi, Bhawesh Mehta Tarun Kumar, Zaki-ur-rehman, Gurpreetsingh, 

Manual Scavenging and technological solution to eradicate it, Journal of Mechanical and Civil Engineering (IOSR-

JMCE), 11 (3), 2014, 08-15. 

Sanjay Kumar Chaudhary, Dignity defined, Law and Policies for Manual Scavengers, 2011,  

Siddaramu B, Liberation and rehabilitation of manual scavengers, International Journal of Research in Humanities, 

Arts and Literature (IJRHAL), 1 (2), 2013, 29-38. 

Siddraramu B, Liberation and Rehabilitation of Manual Scavengers, International Journal of Research in 

Humanities, Arts and Literature (IJRHAL), 1 (2), 2013, 29-38. 


