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Message from the Chairman 

“SARS-CoV-2 has turned our lives up-side down. It has single-handedly brought the 

world to its knees. It has shattered our illusion of safety, one-upmanship and 

equality. Prime Minister or Pourakarmika, the virus doesn’t differentiate. For us to 

emerge from this crisis safely, we must think differently and act differently. I urge 

the government to take this report seriously and act with urgency.” 

Dr. A. N. Yellappa Reddy 

Chairman, Bangalore Environment Trust 
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ABBREVIATIONS: 

Images in the document: 

• Image 1:  

Worldwide detection of Pandemic Virus in sewage 

• Image 2:  

The pandemic virus in the water cycle and potential chain of high risk scenarios. 

• Image 3: 

The great gamble and the stinky state of STPs 

• Image 4: 

Map of the Vrishabhavathy - Arkavathy River Catchment, Command Areas, National Parks, 

Sewage Treatment plants, along with CoVID affected wards to illustrate the Fate and 

Transport of the virus and the risks it poses. 

• Image 5: 

A Case for Wastewater Surveillance in CoVID-19 Hotspot 

BDA Bangalore Development Authority

BBMP Bruhat Bengaluru Mahanagara Palike

BWSSB Bangalore Water Supply and Sewerage Board

CDC Centers for Disease Control and Prevention

CoVID-19 Corona Virus Disease - 2019

CPCB Central Pollution Control Board

ICMR Indian Council of Medical Research

KSPCB Karnataka State Pollution Control Board

RNA RiboNucleic Acid

SARS-CoV-2
Severe acute respiratory syndrome coronavirus 2 of 
the genus Betacoronavirus

STP Sewage Treatment Plant

WHO World Health Organization
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EXECUTIVE SUMMARY 

The measures adopted by the government so far to prevent the spread of SARS-CoV-2 

virus such as physical distancing, wearing of mask, washing hands, etc. are on the 

basis that the virus spreads through air or through touch. The possibility of  virus  

spreading through waterways has not been considered at all. 

Through extensive literature survey and field study of Arkavathy and Vrishabhavathy 

rivers, Bangalore Environment Trust (BET) has come to the conclusion that virus, 

excreted through urine and feces of infected persons has entered the water cycle. 

Given the poor state of our sewage infrastructure, there is an amplified risk of the 

pandemic virus spreading to people and animals, who are using the virus 

contaminated water for irrigation and drinking. Thus, immediate precautionary 

measures need to be taken.We have proposed several precautionary measures such as 

wastewater surveillance, management of fecal sludge, enforcement of disinfection 

practices, protection of farming communities and ensuring the safety of drinking 

water.  

Of particular importance is wastewater surveillance. The surveillance can show if the 

infections are increasing or decreasing. It can serve as an early warning sign, if the 

virus returns. CoVID-19 hotspots Bapujinagara and Padarayanapura has been used as a 

case study to put forth the case for wastewater surveillance.  
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1. INTRODUCTION 

Background: The pandemic has irrevocably changed the calculus of our lives. It 

didn’t stop there. It also changed the rivers and other waterbodies in ways we 

never expected. Past few weeks many are ecstatically reporting on how the rivers 

look cleaner and clearer (77,78,79). But there is a catch. Something deadly, 

potentially deadly, might be lurking in the waters.  

Why this Scientific Investigative Report? While our battlefield with SARS-CoV-2 is 

air, we seemed to have missed water. We were terrified, when the news started 

coming in that the virus was excreted in the faeces and urine of the infected.  We 

were terrified because we knew where that would end up – in our sewage fed 

wastewater rivers and eventually to our taps. We tried to find out what KSPCB, 

BWSSB, BBMP and the CoVID-19 Task Force were doing about it. We came up 

empty. 

As we kept treading on our own, we found that some countries are using sewage 

surveillance to understand the nature of the pandemic and it was cutting edge. We 

realized that this could potentially pave the road for us to get ahead of the virus. 

We looked to see if any such studies or surveillance is being carried out India. 

Some of the CoVID-19 related projects of Indian Council of Medical Research(27), 

Indian Institute of Technology (28) and Indian Institute of Science (29), as good as 

they are, were not looking at this emerging field of wastewater-based 

epidemiology.  

Objective: We decided to conduct a citizen scientific investigation. We have 

reviewed scientific literature and other authoritative sources, coupled it with 

reality on the ground based on our work, to understand the scope of the problem 

and offer concrete proposals to the government. As our research capacity is very 

limited, the review of scientific literature is not exhaustive, but it is extensive.  
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Mapping: As SARS-CoV-2 is transported via rivers, the river basin view is necessary 

to understand certain elements of the pandemic.  Mapping of the River Catchment, 

Command Areas, National Parks, Sewage Treatment plants, along with CoVID 

affected wards for Vrishabhavathy and Arkavathy rivers is provided and can be 

accessed here.  
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2. SARS-CoV-2 ENTERS WATER CYCLE 

When the SARS-CoV-2 pandemic hit the streets, public health officials, doctors and 

researchers looked for clues in Respiratory and Gastro-Intestinal systems. While 

respiratory clues became the mainstream identification process, the neglected 

Gastro-Intestinal clues being mainly looked at by a motley group of researchers 

and doctors. 

SAR-CoV-2 in the Faeces: Several studies found that SARS-CoV-2 being shed in 

faeces and urine, of the infected people, to be common and prolonged 

(1,2,3,4,5,6,15,16,17,19,25,51). One of the earliest confirmations came in January, from 

United States when the first confirmed case tested positive for virus in stools (19).  

Later in March, Chinese Center for Disease Control confirmed the presence of live 

SARS-CoV-2 virus in stool samples (6). Continuous viral shedding can happen before 

the symptoms manifest and even after symptoms subside (1,15). In some cases, virus 

shedding in stools continued for as long as 5 weeks, after the respiratory samples 

tested negative (18).  

        

The case was the same with the previous coronavirus outbreak in 2003, where the 

virus was shed in feces and entered the sewage system (11,14,20,32). The raw sewage 

from infected populations, CoVID-19 hospitals and Isolation Centers with elevated 

virus concentrations makes its way into the city’s sewerage system. 

SAR-CoV-2 detected in Sewerage system: The first detection of SARS-CoV-2 in the 

sewerage system was reported by KWR Water research Institute in Netherlands. 

Interestingly, they detected  viral RNA in raw sewage, before official cases came to 

light via clinical testing (1,5,15). National Institute for Public Health and the 

Environment, again in Netherlands, found SARS-CoV-2 Viral RNA in sewage, four 

days after the first case was confirmed (1,15,85). In Flanders, Belgium, raw sewage 

samples taken in various municipalities, all tested positive for SARS-CoV-2 (51). In 
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Boston, Massachusetts Institute of Technology along with Harvard University, found 

the virus in influent raw sewage samples of an Urban wastewater treatment 

plant(21). In Australia, The University of Queensland and Australia's National Science 

Agency, also found the virus in raw sewage when sampled at several locations 

(61,62). In Paris,  Eau de Paris, a publicly owned company responsible for water 

supply and wastewater collection for the city of Paris, detected SARs-CoV-2 in both 

untreated and treated samples from three major wastewater treatment plants (86). 

The most recent detection of the virus was in Chennai Sewage, as reported by the 

media (96). This was the first such detection in India. 
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In India, sewage infrastructure consists mainly of – Storm Water Drains, Lakes and 

Rivers. Virus infected raw sewage flowing in the open storm water drains, lakes 

and sewage fed rivers, can become a possible source of aerosolised transmission 

(i.e virus laden microscopic water droplets).   Farmers using raw sewage for 

irrigation, come in direct  bodily contact with the virus and might experience an 

outbreak. There can be a risk to wildlife as they come to drink the water. The 

safety of the drinking water can be compromised. The image below shows how the 

virus can potentially travel in the waterways.  

Thus, the questions around survival and infectivity becomes paramount. 
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3. SURVIVAL AND INFECTIVITY 

Entry into the water cycle can give the virus mobility to reach any remote corners 

of the world. Is the virus in sewage active? Are they infectious?  How long can they 

survive? Under what conditions? We explore these questions below. 

Is the virus in sewage active or inactive? The sewage samples were tested via RT-

PCR(4). This is the same method used to detect SARS-CoV-2 in patients. Finding these 

RNA fragments indicates indirectly the possible presence of active virus(4). In a 

biologically active environment like sewage, any fragments of the RNA without the 

protective protein coating (i.e inactive) would rapidly degrade(4). Thus, it is highly 

unlikely that inactive virus would be found. 

Wastewater is not a breeding ground: Pathogens generally find a conducive 

habitat in the wastewater to increase its populations. Not this virus. Wastewater is 

not the breeding ground but the human gut is (4,35). The viral concentrations in 

wastewater are stable and increases only if there is an increase in the number of 

infections.  

Survivability of SARS-CoV-2: There are no studies or any sort of information on 

survivability of the new pandemic virus in water cycle. We draw some inferences 

based on the previous coronavirus SARS-CoV. Survivability of SARS-CoV in water 

depends on various environmental factors like light, temperature and composition 

of the wastewater(35,50).  

•Temperature: Thermal inactivation of SARS-CoV was found to be effective at 

560C and 600C depending on various factors like protein in wastewater (72). 

Since such temperatures are not reached in ambient surface water, the virus 

particles can be stable and survive under ambient temperatures in surface 

wastewater (3,4,26,35). 
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•Water Composition: Indian waterways have huge quantities of organic matter, 

plastics, micro-plastics, solvents, detergents, municipal solid waste…all of 

which provide protection for the virus to hide and survive (35,50). The virus can 

hitchhike on non-biodegradable micro-plastics to travel far and wide (55,56,57).  

Using the above studies on SARS-CoV, we can infer that SARS-CoV-2 can have high 

potential for survivability for long periods in wastewater and surface waters. Can 

the virus, excreted in Bapujinagara make its way to Byramangala and beyond? Can 

the virus, hitching a ride on non-biodegradable micro-plastic, settle to the bottom 

of Byramangala Tank? Absence of sunlight and plenty of solid surfaces for the virus 

to stick to, will the virus survive longer at the bottom of the tank? The chances are 

too high to ignore. 

Is the virus infectious? Tough question to answer as what we don’t know is 

enormous.  

If history is any guide, then we can conclude that coronavirus has the potential to 

be infectious in wastewater. A 2004 research, studied the stability of SARS-CoV 

both in suspension and dry surfaces. They found SARS-CoV is to be considerably 

more stable than the previously identified human coronavirus. In 2008, Laboratory 

studies of surrogate coronaviruses indicated that the virus could remain infectious 

in water contaminated with faeces for days to weeks(95) 

Coming to the age of SAR-CoV-2, a few leading institutions have answered it this way: 

1. KWR Water Research Institute, Netherlands: ‘They have a very low 

probability of being infectious’ (4).  

2. University of California, Riverside: Scientists know that coronaviruses, 

including the SARS-CoV-2  virus is responsible for the COVID-19 pandemic, 
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can remain infectious for days — or even longer — in sewage and drinking 

water (56,57).  

3. Centre for Disease Control and Prevention, USA: As of 23 Apr 2020, the CDC 

website says: Researchers do not know whether this virus can cause disease 

if a person is exposed to untreated wastewater or sewerage systems (73).  At 

this time, the risk of transmission of the virus that causes COVID-19 through 

properly designed and maintained sewerage systems is thought to be low 

(73).  

4. World Health Organization (WHO): WHO’s technical brief on water, 

sanitation, hygiene and waste management for COVID-19 was last updated 

on 19 Mar 2020(93). The research showing the presence of virus in 

wastewater came at the end of March (1,5,15). Thus, the interim guidance is 

outdated. 

The statements are subjective. Very little is known. Lack of evidence on 

infectiousness, is not evidence of non-infectiousness. And the important point to 

note, is the way CDC puts it -“ the risk of transmission of the virus that causes 

COVID-19 through properly designed and maintained sewerage systems is thought to 

be low”. In the case of Paris, the virus was found in the treated samples as well(86). 

Assuming of-course that French have a well-designed and maintained sewerage 

systems. All this is a great cause for concern in the Indian scenario, where sewage is 

an unmanageable epic problem. 

Given what little is known about how the new coronavirus might be transmitted in 

integrated water and wastewater systems and that farmers are using the wastewater 

with barehands, additional research is desperately needed. While that is emerging, 

we must apply Precautionary Principle, which is a strategy to cope with scientific 

uncertainty and insufficient state of knowledge(13).  
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4. THE INCONVENIENT TRUTH 

4.1 SEWAGE TREATMENT PLANTS 

The Great Gamble: In India, sewage has always been an epic unmanageable 

chronic problem. Despite our waterbodies becoming sewage cesspools and catching 

fire, sewage treatment is often ignored and not a priority. Sewage infrastructure 

has always been insufficient and inefficient. 

Our sewage infrastructure consists of – concrete sewer/drainage lines, open Storm 

Water Drains, Lakes and Rivers. Due to damaged and disconnected concrete sewer 

lines, significant quantities of wastewater is lost in transport and released to the 

waterbodies. As the necessary quantity of wastewater doesn’t reach the STP’s for 

treatment, the plants are underutilized. Corruption and mal-practices drive the 

underutilized STP’s to be inefficiently managed (37,38,39,40,41,42,43,44,45). In the end, 

what comes out of the sewage treatment plant – Treated, Untreated or Partially 

treated - is anybody’s guess! Hospital sewage treatment plants don’t fare any 

better either. (31,47,48,49).   

Aerosol Dangers: STP’s release microbial aerosols into the air. The treatment 

plants receiving SARS-CoV-2 could potentially release aerosols with SARS-CoV-2 

virus into the surrounding air. There is a precedence for the virus aerosolizing. In 

2003, SARS-CoV virus shed in the faeces, travelled through the building’s leaky 

sewerage system and infected the residents of the apartment complex through 

aerosolization (i.e virus laden microscopic water droplets) (11,14,20).  

Due to scarcity of land, all the STP siting guidelines are flouted and the treatment 

plants are located in populated areas. To add to that, the concerned officials never 

maintain adequate tree zone as a buffer to at-least mitigate the spread of the 

aerosols. The unaware public around the STP and the STP operators themselves are 
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at risk of exposure to SARS-CoV-2 virus(94). The authorities need to map the 

confirmed and suspected cases with no contact history, to STP proximity. It can 

throw up some clues and help prevent spreading. Concerns have been expressed in 

press about this route of transmission (75). 

Chlorination Conundrum: Chlorination as general practice is not done in our 

treatment plants as revealed to us by BWSSB engineers on several occasions. A 

chlorination tank exists as an infrastructure facility but not functional (94). KSPCB 

inspection data of various STP’s collected by filing RTIs, reveal that pathogens are 

not eliminated(94). This is the core issue in a public interest litigation (37, 38). 

The current disinfection practice of chlorination when done correctly, is shown to 

inactivate the viruses (4). The efficacy of chlorination is dependent on various 

factors, most importantly ammonia. The amount of chlorine to add is dependent 

on the amount of ammonia, for the effective destruction of coronavirus. For SARS-

CoV virus, researchers have found 30 min of disinfection with 10mg/L of chlorine 

can inactivate the virus (71). It also found the pH of the wastewater to be an 

important factor. Chlorine becomes a poor disinfectant at pH 8 and in some cases 

at pH 5 and pH 6 (71).  

It is just not the disinfection process of chlorination that is of importance, the 

process of dechlorination is equally important, if not more. Dechlorination is 

necessary to remove residual chlorine. Residual chlorine is highly toxic and reacts 

with organic compounds in the wastewater to form dangerous carcinogens (53,97). To 

add to that we are releasing huge amounts disinfectants into the environment in 

an effort to disinfect public spaces(53,97). All this threatens aquatic life. We must 

not trade one problem for another. 

Guidelines on disinfection at STP level for Indian conditions must have been 

published by the government bodies like CPCB, KSPCB or BWSSB.  STP operators 

are unskilled workers who sometimes double as security and are not 
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knowledgeable about these things. They will completely miss this and the virus will 

move on to the waterways. Business as usual scenario will increase the risks for 

everyone. 

Precarious Sludge Situation:  Sludge is the concentrated solid waste stream of 

sewage. The sludge is generated from sewage treatment plants, sewer lines, 

manholes, stormwater drains, septic tanks, soak pits etc. In 2008, researchers from 

the University of Arizona found: the hydrophobicity of the viral envelope made 

representative coronaviruses adhere to solids like sludge (50). In 2013, Researchers 

from Yale University, observed 80% of the sludge samples contained 

coronaviruses(54). These studies give an indication that sludge can provide a 

conducive habitat for the virus to be active for longer and can protect them from 

inactivation(35,50). This gives an indication of the dangerous nature of sludge.  

Fecal sludge management is a completely grey area(83). During the pre-pandemic 

days, our efforts to track sludge destination of STP’s, Septic Tanks and Soak Pits, 

was nothing short of detective work. Usually sludge is not treated and is carelessly 

dumped on vacant lands, storm water drains, rivers, quarry pits and 

farmlands(33,34,83,84), where the virus can aerosolise (i.e virus in microscopic water 

droplets)(35) and be a possible source of aerosolised transmission. This kind of 

dumping is happening under the ambit of BWSSB as we speak (69,70,94). 

Crux of the Problem: Grossly mismanaged Urban Sewage is at the crux of the 

problem(83,94). Bangalore Water Supply and Sewerage Board (BWSSB) doesn’t seem 

to have realized this. Unfortunately, we have not seen any proactive action or 

communication from the Board addressing these pressing concerns. To make 

matters worse, just a few days ago, Vrishabhavathy Valley Sewage Treatment Plant 

in Rajarajeshwarinagara, was caught releasing black slurry into the river(69,70). The 

utter negligence and lackadaisical attitude of BWSSB and KSPCB in preventing the 
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spread of the pandemic virus beats the purpose of lockdown. Lock the people 

down and let the virus proliferate . 

There is a high risk of second wave of transmission via the sewage route. As per 

ICMR, 40% of the confirmed cases had no contact history and another 58 % had no 

data on exposure (60). Can sewage be the source of transmission? Has the virus 

contaminated the groundwater we use? These are important questions to ask and 

seek answers.  

4.2 RISKY REUSE OF PARTIALLY TREATED WATER 

Scarcity of fresh water makes partially treated wastewater a precious resource and 

is re-used in several ways.  

Filling Fresh Water Tanks: Partially Treated Wastewater is pumped to far-off 

places from Bengaluru. This is governments preferred and favourite method of 

addressing unsustainable groundwater exploitation.  Water-parched Kolar District 

receives partially treated wastewater from KC valley STP near Bellandur Tank. Our 

enquiries have confirmed that pumping is on-going. Even during normal conditions, 

the KC valley STP was unable to treat water as per standards and eliminate all 

pathogens (37). To that mix, is the presence of this new virus. By pumping, we are 

needlessly and knowingly spreading the virus far and wide, exposing communities 

to undue risks. The case is the same for Chikkballapur and Bangalore Rural (74). 

Apartments and other establishments: As per regulations, apartment complexes, 

offices, industries are required to treat their own water and reuse it within the 

complex for gardening and flush. If the sewage is contaminated with the virus and 

the STP’s disinfection is lax, there is a high risk of the virus aerosolizing when the 

treated water is sprayed on lawns and flushed in toilets (14,59). 
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4.3 DANGEROUS DIVERSION OF UNTREATED WASTEWATER 

  

Bellandur Lake Diversions: Approximately 500 MLD of raw sewage flowing into 

Bellandur Lake, has been diverted to the downstream waterbodies without taking 

cognisance of the fact this is not only polluting the downstream lake but also 

irreversibly damaging Dakshina Pinakini river(81). Instead of focusing efforts on 

robust sewage infrastructure, copious amount of money is spent on translocating 

polluting matter to far off places. In the current scenario, this allows the 

pandemic virus to travel far and long. 

Byramangala Lake Diversion: Approximately 500 MLD of sewage flowing into 

Byramangala Tank via Vrishabhavathy river has also been diverted. Not a single 

measure has been taken to restore the river upstream, but huge costs have been 

incurred to send the polluting matter downstream thus polluting Arkavathy and 

Cauvery rivers(82,83,84,94). In the current scenario, this allows the pandemic virus to 

travel far and long. 

With raw infected sewage flowing in storm water drains and STP infrastructure 

insufficient and inefficient, as shown in the next section, we can expect the virus 

to travel far and wide. Where all does it go? 
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5. FATE AND TRANSPORT OF SARS-COV-2 

The case of Vrishabhavathy - Arkavathy Rivers: To understand the fate and 

transport of SARS-CoV-2 we look at Vrishabhavathy and Arkavathy rivers as a case 

study. 

The contribution of the four sewage treatment plants in terms of inactivation of 

the virus is nil as shown in the image 3 above. Vrishabhavathy Valley Treatment 

Plant (180 MLD) is down for rehabilitation repairs since Jan 2018 and it is out of 

commission(94). It’s not like the STP made any difference before. This treatment 
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plant was caught dumping sludge into the Vrishabhavathy river few days ago (69,70). 

The other treatment plants – Mailasandra (75 MLD) , Doddabele (20 MLD) and 

Kengeri STP (60 MLD) - are plagued with inefficiencies 
(37,38,39,40,41,42,43,44,45,83,84,94)

. 

The net result: Sewage in = Sewage out.  

The raw pandemic sewage from Bapujinagara and Padarayanapura hotspots and 

other affected wards flows directly into Vrishabhavathy river, with elevated virus 

concentrations. This poses significant risks to  

farming communities and drinking ground water sources.  

This poses significant risks. Open sewage flow in hotspots puts the urban poor at 

risk by potential drinking contaminated water. Communities downstream are at 

risk as they use this water for drinking and irrigation. The wildlife drinking this 

water can get infected. 

Threat of Unsafe Drinking Water to The Urban Poor:  Infected sewage flowing in 

storm water drains, septic tanks and soak pits in Bapujinagara and Padarayanapura 

can contaminate ground water. The urban poor in the area most likely have no 

access to clean piped water and depend on contaminated groundwater are at high 

risk.  

Risks to the Farming Communities: In the two command areas – Byramangala 

Tank Command Area and Harobele Dam Command Area - lakhs of farmers are using 

this untreated pandemic wastewater for irrigation, unaware of the danger, without 

any protective gear(94).  Unfortunately, most farmers use the wastewater to clean 

themselves before they head home from the fields. As skin diseases are widespread 

in the area, many farmers and farm workers have open wounds especially  on their 

legs, thus exposing them to potential infection. With no infrastructure to remove 

SARS-CoV-2 virus, we might experience frequent outbreaks that can spread easily 

through the globalized world(56,57,58). 
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Threat of Unsafe Drinking Water to Rural Communities: Surface wastewater 

irrigation contaminates groundwater. To add to that, Minor Irrigation and Cauvery 

Neeravari Nigama limited, pump toxic frothy wastewater from the Vrishabhavathy-

Arkavathy River valleys to village tanks for groundwater recharge(94). The village’s 

drinking water borewells are located on the banks of those toxic wastewater filled 

tanks. Case in point is the villages of Thuguni and Paduvanakere, in Kankapura 

Thaluk as we have seen it ourselves(94). Some people drink directly from the 

contaminated borewells while some use filtered water from the filtration units. As 

per our survey last year, the filtration units in these areas of high pollution is 

plagued with malfunction issues resulting in incomplete drinking water 

treatment(94). UV component that kills the pathogen is the crux of the issue, as it is 

very expensive to replace. Often worms pop out in huge numbers from filtration 

units. Upon testing, the local bodies themselves have found the filtration units and 

borewell water non-potable.  

Risks to Wildlife:  News is emerging of infected lions and tigers,  but the route of 

transmission is unknown(87). This is a great cause for concern. 

Bannerghatta National Park runs close to Arkavathy river at several locations, 

where wild animals come to quench their thirst. After confluence with Arkavathy, 

Cauvery makes her way into Cauvery Wildlife Sanctuary, where she serves as a 

source of drinking water for wildlife. These are locations where wild animals come 

in contact with the virus. The risk of infection to wild animals cannot be ruled out.  

Byramangala Reservoir hosted a diversity of birds as discovered in 1970’s(89). 

Despite its polluted status, it still hosts a large population of waterfowl as 

witnessed by us and also indicated by former regional director of Asian Wetland 

Bureau (88). Harobele reservoir also hosts a large number of waterfowl as witnessed 

by us. Fishing is a major livelihood activity and birds find a lot of grub here. Can 

the virus infect the aquatic species and in turn infect the waterfowl, which can 
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then spread the virus ?  The transmission from infected wild animals to humans 

cannot be ruled out either. In addition to the virus in the water, Because of 

residual chlorine from  excessive disinfection, residual chlorine  which is toxic to 

aquatic life can become a huge problem.  

Is Cauvery Safe? Vrishabhavathy joins Arkvathy, Arkavathy joins Cauvery at 

Sangama. Downstream of Sangama, is the Hoggenakal Drinking Water Project, 

which provides water for Dharmapuri and Krishnagiri Districts. Is that water safe?  

Upstream of Sangama, is the intake point of ‘Cauvery Water Supply Scheme’, that 

supplies drinking water to Bangalore. Unfortunately, this intake point is 

downstream of the Industrial town of Nanjangud, a CoVID-19 hotspot, which has 

inadequate sewage infrastructure and is also designated as a critically polluted 

stretch(36). Is the ‘Cauvery Water Supply Scheme’ water safe?  The town is quite a 

distance. Can the virus survive such long-distance transport? Science is uncertain. 
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6. PRACTICAL PRECAUTIONARY MEASURES 

In times of crisis, the focus is on immediate relief and the situation demands that. 

The same situation also demands urgent actions to prevent future outbreaks. 

Those urgent actions have to be taken under pressure with extremely limited data 

points and scientific evidences. This is where precautionary principle becomes all 

the more important.  

Precautionary Principle: Precautionary principle is a strategy to cope with 

scientific uncertainty and insufficient state of knowledge (13). Although the spread 

of the virus seems to have reduced for the time being, it remains critically 

important to urgently assess the risk of waterborne transmission and take several 

precautionary measures upfront, so we are not caught blindsided.  

Risks of waterborne transmission is our blind spot. What we don’t know is 

enormous, but we must still decide how to act. Several measures are proposed. 

1. Wastewater Surveillance 

2. Strengthen Sewage Treatment Plants (Hospital and Urban Local Bodies) 

3. Strengthen Drinking Water Treatment Plants 

4. Safe Disposal of Pandemic Sludge 

5. Investigate Mysterious cases of Diarrhea 

6. Protect Farming communities 

7. Pause Wastewater pumping 

8. Wildlife Surveillance 

9. Waste Water Epidemiology Research 

10. Issue Advisories to Apartments 

11. Constitute Pandemic Control and Prevention Committee  

12. Democratize Information 
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6.1 WASTEWATER SURVEILLANCE 

ICMR’s report indicates 40% of the infected have no contact history. To add to that, 

58% of the infected have exposure data(60). What do these numbers convey for 

decision making? Is this adequate? What other data points can be generated for 

informed decision making ?  

Monitoring wastewater - in the storm water drains, sewage rivers and sewage 

treatment plants - has emerged as a reliable tool to track SARS-CoV-2. The mere 

presence of the pandemic virus in sewage can tell us if the infection exists in the 

community or not. It can also help us understand the scale and magnitude of the 

problem by quantifying the viral concentrations in wastewater. The monitoring can 

be easily implemented as the tests that need to be performed is the same as for 

identifying the virus in people. 

Quantifying the Viral Load in Sewage: Researchers from Massachusetts Institute 

of Technology and Harvard University, quantified the viral load in sewage(21). Based 

on 24-hour composite sampling of raw sewage from one of the Massachusetts 

Wastewater treatment plant, they quantified 100 viral particles per mL of 

sewage(21). It is possible to do this, as the virus does not multiply outside of the 

human body(4,35) like other bacterial pathogens. 

The wastewater study by Eau de Paris, a publicly owned company responsible for 

water supply and wastewater collection for the city of Paris, also quantified the virus 

RNA in the wastewater. The study found the data to correlate with increase in fatal 

cases at the regional and national level (86). An increase in the viral load can indicate 

increase in infections and a decrease  indicates a downward trend. 

Quantifying the scale of Infection: The Researchers from Massachusetts Institute 

of Technology and Harvard University estimated the scale of infection in the 

catchment of the treatment plant to be in the range of 2,300 people to 115,000 - 
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while the official tally stood at 446(22). Some experts have pointed out that virus 

particles on material surfaces could get washed down the drain and skew the 

data(23).  

No method is fool-proof. Given the grave limitations of clinical testing, the 

arduous process of manual screening and the existence of asymptomatic patients, 

the official numbers are also not fool-proof. In addition, infected people who 

experience gastrointestinal symptoms, particularly  diarrhea, as the first sign of 

illness(7,8,9,10,34) are completely left out. Thus, accepting some margin of error, 

estimates of the scale of infection can be a real game changer. 

An Early Warning Sign: The mere detection of the virus in wastewater, can serve 

as an early-warning sign (1,2,5,15,21). The current lockdown will suppress the virus 

spreading to a great extent. Once lifted, detection can tell us if the virus has 

returned. One cannot stress the importance of sewage surveillance at airports, 

urban Sewage Treatment Plants (STP), hospitals, hotels, sewage fed Storm Water 

Drains (SWD), Lakes and Rivers.  

Sewage Surveillance Scenario: Bapujinagara and Padarayanapura wards in 

Bengaluru have been declared as CoVID-19 hotspots. The sewage from both these 

wards flows into the Vrishabhavathy river. 24-hour composite samples can be taken 

at location ‘A’,  before the river enters the wards and then again at location ‘B’ 

after the river exits the ward. The map is shown below. Viral Load can be 

calculated for each location. The difference in loads between locations, can 

indicate the scale of infection in the hotspots. Continued surveillance can tell, if 

infections are increasing or decreasing. Decision to advance or scale back 

quarantine can be based on these data points coupled with data from clinical 

testing. 
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Robust Sewage Surveillance Program: We are in times, where old epidemics are 

making a comeback (Eg: plague)(27) and excessive pollution has enabled emergence 

of super bugs (pathogens resistant to know antibiotics) in the wastewater(24,46). 

SARS-CoV-2 infected patients are at great risk of succumbing to secondary 

bacterial super- 

infections than to the virus itself, because of anti-biotic resistance. Considering all 

of this is happening around faeces and sewage, sewage surveillance become 

critical. Epidemic or pandemic outbreak can be effectively managed if there is a 

robust disease surveillance program. Urgent efforts must be made here.  
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6.2 STRENGTHEN SEWAGE TREATMENT PLANTS 

1. Disinfection guidelines for the inactivation of CoVID-19 virus must be released 

after consulting field experts. 

2. Identify STP’s (Urban local bodies and hospitals) that could potentially receive 

wastewater from infected areas and take action. 

3. Residents around the STP and the STP operators themselves can be at high risk 

of transmission via the fecal oral route. Issue advisories to the residents to 

keep the windows closed. Ensure the operators have Personal Protective 

Equipment (PPE). Random screening of residents and STP operators must be 

done.  

4. Confirmed and suspected cases where there is no contact history, must be 

correlated to proximity of large open sewage drains, sewage rivers and sewage 

treatment plants. This might throw up some clues on fecal oral transmission 

risks.  

5. Determine efficacy of water treatment and disinfection processes for 

coronavirus removal and inactivation. 

6. Disinfection performance of Urban STP and Hospitals must be continuously 

monitored. 

7. Ensure adequate buffer zone plantation around the STP. 

8. Perform third party audit and upgrade sewage treatment plants. 

9. Perform feasibility studies for the use of ultraviolet treatment for disinfection. 

10. Local bodies whose responsibility it is to maintain the STP’s must be held 

accountable under Polluter Pays Principle. 

6.3 STRENGTHEN DRINKING WATER TREATMENT PLANTS 

1. Viruses are susceptible to chemical inactivation like chlorine-based 

disinfection. Issue advisories after consulting with field experts, whether 
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filtration units (home and community) usually based on UV, can effectively kill 

the virus. Is boiling of water necessary? 

2. Identify all the drinking water intake points, where sewage (treated or 

untreated) enters the waterbody upstream. Test the influent water for SAR-

CoV-2 and residual chlorine. Ensure proper disinfection. Continuously 

monitoring the performance of drinking water disinfection. Test the treated 

drinking water for SAR-CoV-2 and residual chlorine. Communicate to the 

public. 

3. For the urban poor ensure safe drinking water. Issue advisories to boil water 

not only for drinking, even for hand washing. 

4. For the rural communities like Byramangala and Harobele Command area, all 

the filtration units must be checked and fixed urgently. Issue urgent advisories 

to use boiled water for both drinking and hand washing. 

6.4 SAFE DISPOSAL OF PANDEMIC SLUDGE 

1. Identify locations where hazardous pandemic sludge can be treated and 

disposed. 

2. Identify all operators (legal and Illegal) who empty soak pits and septic tanks 

in infected areas. 

3. Train all operators on safe handling of sludge.  

4. All STP’s of both hospitals and urban local bodies must send the pandemic 

sludge to designated locations. 

5. Indiscriminate dumping of pandemic sludge must be made a criminal offense.  

6. Fecal sludge management is a grey area without institutional and regulatory 

framework, which must be drafted and notified as soon as possible.  
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6.5 INVESTIGATE MYSTERIOUS CASES OF DIARRHEA 

In the last 3 months, Bengaluru has seen one of the largest out-break of 

gastroenteritis which was initially thought to be cholera (63,64,65,66,67). Our enquires 

with the state-run Epidemics Diseases Hospital last week, revealed well over 1000 

cases, not including the private hospitals which also experienced a huge surge. The 

concerned authorities have not yet conclusively identified the reason behind this.  

Why the surge? Gastrointestinal symptom like diarrhea is a symptom of SAR-CoV-2 

infection (7,8,9,10,34) and is outside the purview. Is it a mere co-incidence that the 

timing of the outbreak coincides with CoVID-19 outbreak? Is it plausible that it 

could be related to CoVID-19? There is a need to test and confirm so as to prevent 

transmission via fecal oral route. 

6.6 PROTECT FARMING COMMUNITIES 

Farmers who use waste water flowing from the infected areas must stop until the 

wastewater is tested and determined to be safe. All such places must be identified 

and agricultural activities suspended. Such areas must be screened for possible 

transmission. 

6.7 PAUSE WASTEWATER PUMPING 

• Pause pumping wastewater to Kolar until tests can confirm safety. 

• Pause pumping wastewater to Bangalore Rural and Chikkaballapura districts 

until confirm safety 

• Identify such projects, pause, test and confirm safety of the wastewater 
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6.8 WILDLIFE SURVEILLANCE 

Man can protect himself. Can the wildlife protect itself, when something as basic as 

water is contaminated? News is emerging of infected lions and tigers, but the route of 

transmission is currently unknown and speculation is rife (87). Our Chairman, Dr 

Yellappa Reddy, who spent decades as an Indian Forest Officer and retired as 

Secretary of Department of Ecology and Environment, Government of Karnataka  said 

“The risk to wild life cannot be ruled out. Forest Department must be on high alert, 

actively surveil the forest for any abnormalities and randomly test the fecal matter 

for the virus”  

Dr Reddy and several of our trustees who are on the Editorial Board of Newsletter for 

Birdwatchers, a Journal published since 1960 have highlighted the need for monitoring 

waterfowl to gather more information (90,91). It can ring alarm bells about any negative 

changes affecting the species and ecosystems (92). Monitoring the fish and bird 

populations in Vrishabhavathy and Arkavathy basin can help identify if the virus can 

spread via infected fish to birds. Can it spread from birds to humans?   

We can put humans under lockdown not wild animals. Once the virus is released into 

the environment, the ramifications are enormous and usually beyond the scope of our 

studies and imagination.   

6.9 WASTEWATER BASED EPIDEMIOLOGY RESEARCH 

Unknown and uncertain are the buzz words today. Thus, enormous local research is 

needed on: 

1. Infectivity of the Virus in wastewater 

2. Infectivity of Virus in the sludge 
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3. Determining viral concentrations to understand the nature and magnitude of 

infection 

4. Fate and transport of the virus 

5. Small Portable device to test the virus in wastewater (3) 

6. The role of micro-plastics in providing conducive habitat for the virus 

7. The fate of virus in sewage fed lakes. 

8. The efficacy of sewage treatment plants in removing the virus 

….to name a few. Involving various universities will greatly help. 

6.10 ISSUE ADVISORIES TO APARTMENTS 

Given that spraying can create virus laden microscopic water droplets, issue 

advisories to the apartments and other establishments that use recycled water to 

stop operating   sprinklers and fountains. Ensure proper disinfection. Put the toilet 

seat down before flushing and frequently clean the toilets. Provide a hotline for 

STP operators to call in for help.  

6.11 CONSTITUTE PANDEMIC CONTROL AND PREVENTION COMMITTEE 

SARS-CoV-2 is the seventh coronavirus to emerge since 2003 SARS outbreak(12). It is 

perhaps the first one to hit India but will not be the last. There is a need for both 

short term and long-term measures. There is need for research to support decision 

making. There is need to bring pollution control boards, water supply and 

sewerage boards, city municipalities, public health institutes, research 

universities, specialist in Virology, Ornithology, Ichthyology, Epidemiology …to 

come together. We recommend constitution of Pandemic Control and Prevention 

Committee.  
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6.12 DEMOCRATISE INFORMATION 

Despite the existence of internet, information flow is very weak and whatever 

flows often flies in the face of logic. 

• BWSSB’s online STP monitoring should be brought back up.  

• KSPSCB online monitoring should also be brought back up.  

• Factual reports on safety of drinking water must be published 

• Plans for handling virus in sewage must be made public.  

• Feedback must be elicited from the public online. 

• All approvals for environmental clearance must be stopped as we have no 

rebuttal process in place. 

• Continuous monitoring of hospitals and isolation ward’s sewage must be 

published. 
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7. CONCLUSION 

Confounding: SARS-CoV-2 is a polluting pathogen greatly threatening our lakes and 

rivers. The virus swimming in the waterways is a disconcerting and terrifying fact. 

Even more terrifying and chilling, is the fact that the grave issue of water is 

completely absent in any form of rhetoric. The government is much concerned 

about spitting - ‘Spitting in public places could enhance the spread of CoVID-19 

Virus’, said the Ministry of health and Family Welfare, in a letter to Chief 

Secretaries (68). United Nations issued advisories on washing fruit and vegetables to 

reduce the risk of transmission. “All these things would be considered ‘low risk’….” 

Said Dr Margaret Harris, WHO(80). We ignore the big elephant in the room and 

magnify the fly on the wall.  

High level officers of - BWSSB, KSPCB, BBMP, BDA etc – who need to be on the 

forefront of this, are apparently out of town, as our enquires reveal. This is the 

time to be sharp, quickly assess the available scientific evidences and respond 

rapidly. Strangely, they seem unconcerned exposing whole populations to unknown 

risks, that can ultimately cripple people and economy.  

Undemocratic: We are all ordered under lockdown evidently to protect ourselves 

from the virus. But in reality, it seems like we are under lockdown from 

information. Lockdown from participation. There have been no real efforts to 

involve or inform the citizens with sensible information. However, lot of effort has 

been put to approve big projects. How is this related to Pandemic Prevention and 

Control? While the virus is unleased into the environment, Union Environment 

Ministry is unleashing stealthy approvals to questionable projects (76).  
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Borrowing Rachael Carson’s words: We are fed tranquilizing pills of half-truth by 

the government who refuse to take responsibility or acknowledge evidence of 

damage. The obligation to endure gives us the right to know.  

We urge the government to take the recommendations in this extensive 

investigative report seriously, make necessary arrangements  amendments and 

regulatory changes to implement the measures and to surveil SARS-CoV-2 in the 

wastewater on war footing. This has the potential to pave the road for us to get 

ahead of the virus and set an exemplary standard of care in the country. The 

government must examine the ground realities, get the best of minds together, 

prepare an action plan and implement the same to prevent the spread of virus in 

the waterways. Ignoring the problem will certainly make it bigger and that much 

more complicated. 
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Bangalore Environment Trust was founded in 1987 by a group of enlightened citizens. 

Since then BET has been working on multitude of environmental issues like lake 

restoration, urban tree protection, afforestation, pollution prevention and pollution 

related livelihood issues. We publish books from time to time. In 2014, BET published 

‘Heritage Trees’, which captured the unique trees in Bengaluru. Some of our work can 

be witnessed in Cubbon Park, Lal-bagh, Nandi Hills, Bangalore University Campus, 

Agastya International Foundation Campus and Bylkuppe Tibetian Monastery. 

CONTACT: 

Email: BangaloreEnvTrust@gmail.com                                                                                             
Website: http://www.bngenvtrust.org/ 
Blog: https://envtrust.blogspot.com/
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