REPORT ON THE WEBINAR OF THE
“GANGA BIODIVERSITY CONSERVATION FOR COLLEGE STUDENTS AND PROFESSORS”
5th – 6th May, 2020
Introduction
Disseminating scientific knowledge among the youth of Ganga basin is an important step towards
biodiversity conservation. During this pandemic crisis, that has made humans halt the fast-paced
development to some extent, many ecosystems are supposedly reviving back to their natural
conditions, due to reduced pollution and anthropogenic interference. The number of participants
for the workshop was 44, which included graduate students and professors from DIT University
and NMCG-WII team. The training initiated with the opening remarks by the Principal Investigator
NMCG-WII, Dr. Ruchi Badola. Dr. K.K. Raina, the Vice Chancellor of DIT University, began by
commending the WII for organising the workshop, which can positively influence people who
find themselves connected to nature and conservation of biodiversity of Ganga River. He also
said that in the last few decades, humans have largely disrupted natural systems and that the
COVID-19 could be one of the ramifications of humans for over-exploiting the biodiversity.
Day 1: 5th May, 2020
Speaker 1: Dr. Sangeeta Angom “Ganga River, its social, cultural and biodiversity values”
The first presentation was by Dr. Sangeeta Angom on the Ganga River, its social, culture, and
biodiversity values. The Ganga River serves as the lifeline of over 500 million people who depend
on it for their survival. Around 500 irrigation projects, 795 major and minor hydroelectric projects
are operating on the Ganga River. Also, around sewage of around 8250 million litres/day are
dumped into the river, thus making it one of the most polluted rivers in the world. Dr. Sangeeta
briefly discussed about the physiography of the Ganga basin. The river originating at Gaumukh,
is 2525 km in length and forms the largest delta, the Sundarbans, before merging into the Bay of
Bengal. The Ganga river basin encompasses 11 states, and the main stem river flows through five
states: Uttarakhand, Uttar Pradesh, Bihar, Jharkhand, and West Bengal. Talking about the
biodiversity profile of the Ganga River, she mentioned that there are five mammalian species,
177 aquatic/ wetland associated avian species, 27 reptilian species, 11 amphibian species, and
378 Pisces, critically endangered gharial, endangered dolphin, vulnerable smooth-coated otter,
and small clawed otter reside in the Ganga basin. She highlighted the importance for conserving
the Gangetic Dolphin, being the national aquatic animal of India, and an indicator species of
riverine health. Several threats to the Gangetic Dolphin are: mortalities due to incidental
entanglement in fishing nets and drowning, changes in hydrological regime, habitat
fragmentation due to dams and barrages, poaching for dolphin oil, and pollution. Of the 13
species of otters found in the world, three occur in India, viz. the Smooth-coated Otter (Lutrogale
perspicillata), Eurasian Otter (Lutra lutra) and the Small-clawed Otter (Aonyx cinereus); all the
three species occur in the Ganga basin. The upper stretch of Ganga is from Gaumukh to Haridwar,
where the snow trout (Schizothorax richardsonii) and Golden Mahseer (Tor putitora) inhabit. The
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middle stretch is from Haridwar to Varanasi, characterised by braided channels, and is a habitat
for thousands of breeding resident and migratory birds, freshwater turtles, and crocodilian
species. The lower stretch is from Varanasi to Ganga Sagar. It is home to the critically endangered
species of turtle, the Northern River Terrapin (Batagur baska), among other species. Dr. Sangeeta
described the difference between male and female Gharial (Gavialis gangeticus) species. The
Indian Skimmer is an endangered species, which nests in the sandbars of the Ganga River.
Dr. Sangeeta concluded her talk by stating that the Ganga is also a cultural symbol. In Haridwar
and Varanasi, millions gather to experience the mystical Ganga Aarti. The river is also believed to
be a path to salvation for Hindus. She highlighted the major threats to the river such as dams and
barrages, industrial pollution, agricultural run-off containing harmful pesticides, among the
many. The crematoria situated on the banks of the river is a major source of pollution, as
hundreds of dead bodies are burned daily. Also, the wood required for cremation is obtained by
massive deforestation. The tannery industry situated in Kanpur is a major source of pollution of
the Ganga River, discharging heavy metals like chromium. Besides this, the practice of immersion
of idols in the river is also a major cause of concern.
Speaker 2: Ms. Ruchika Sah “Monitoring of toxicants in Ganga River”
The next session was on the monitoring of toxicants in Ganga River, presented by Ms. Ruchika
Sah, who is a research associate in the project. She began by briefly introducing the subject
“Ecotoxicology” and explaining basic terminology on the subject. Ecotoxicology is an
interdisciplinary subject, which is a combination of toxicology, chemistry, and ecology, that helps
us understand the toxic
effects of chemical and
physical substances on living
organisms. She explained
the
phenomenon
of
bioaccumulation, where a
concentration of the toxic
substances builds up in the
tissues
of
organisms.
Bioamplification
or
biomagnification is the
increase in concentration of
a toxic substance with
increasing trophic levels in a
Table 1. Legacy contaminants in Ganga River
food
chain.
This
phenomenon often occurs in
case of persistent pollutants, which are transferred faster up a food chain, than they are
degraded by natural processes. The Minamata disease in Japan was caused by mercury, which
accumulated along the food chain, through many species of shellfish and fish, which are
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consumed by humans, thus directly affecting humans. The population of bald eagles was greatly
reduced due to DDT poisoning. The Ganga River is a paradox in the sense that it is considered
sacred by millions, and at the same time, is treated as a sewer. The first step in quantifying
pollution in Ganga is identification of sources of pollutants, which are of two types: (1) point
source pollution, i.e. sewage, industrial waste and (2) non-point source pollution, i.e. agricultural
runoff, and urban runoff and direct discharges. In Ganga, organochlorine pesticides are recorded
in highest amounts. Organochlorine pesticides are toxic, and bioacummulative (Table 1).
Ms. Sah, mentioned a case of alligators’ population decline after being affected by toxic
pollutants. In 1980, after a chemical spill, high concentrations of dicofol and other chemicals
increased in Lake Apoka, Florida, which led to the decline of alligator population by 90% over a
period of four years (1980-1984) only. The toxic chemicals led to depressed clutch viability,
variety of developmental abnormalities, and changes in sex steroid concentrations in adult male
and female alligators. Such cases can be precedented in Ganga if immediate actions to mitigate
pollution are not taken. She also talks about how apart from being persistent, toxic and bioaccumulative, the organochlorine pesticides have the ability to transfer long distances, which is
called the Grasshopper Effect. In this effect, the more volatile a pollutant is, the more distances
the substance will spread to. For instance, DDT, which is used in tropical regions, is also found in
colder polar regions.
She talks about how WII
works towards assessing the
pollutants in Ganga, i.e. doing
the
ecological
risk
assessment. The objectives
are
to
identify
the
contaminants or priority
chemicals, their level, and
identification of the source of
such pollutants. Then the
degree of exposure and effect
of such contaminants in
aquatic organisms is assessed.
For collection of water
samples, glass bottles or
HDPE bottles are used. Water
sample is collected from three
Figure 1. Seasonal and Spatial distribution of organochlorine
places at random places from
pesticides in Ganga River.
the middle of the river, from
some distance from the right
and left banks. The bottles are dipped 30 cm into the water and filled up to the brim. For sediment
sample, ziplock bags are used. Both water and sediment sample are collected from a depth and
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not from the surface of the river. All collected and properly labelled samples are transported to
the laboratory within 48 hours of collection and stored in 4℃. For collection of biotic samples, in
this case, fishes, gillnets are used. The collected fishes are dissected on spot and different tissues
are collected. The tissue specimens are stored in liquid nitrogen before analysis. In the laboratory,
identification and quantification of contaminants are done by using various techniques such as
liquid-liquid extraction (LLE), gas chromatography (GC), electron capture detector (ECD), and
nitrogen phosphorous detector (NPD).
The results after analysis showed that the lower stretch of the river, i.e. West Bengal, had the
highest level of OCPs (Figure 1). The concentration of pesticides will be increased if flow of river
is reduced. The Farakka Barrage, reduces the flow of the river, hence the concentration is much
higher. In Bihar and Jharkhand, where many tributaries join Ganga, the flow is ample, hence the
dilution of OCPs is increased. The grasshopper effect, was observed in Miss Sah’s results of
ecotoxicological assessment. The samples collected from high altitude areas in Harsil and
Gangotri, where there are no industries, pesticide concentrations are also found in those areas.
Long range atmospheric transport was identified as a major source of HCH and DDT
contamination in high altitude and relatively pristine upper zones. With this she ended her much
informative talk on pollution in the Ganga River.
Discussion session: During the discussion session, Dr. Arti Chaturvedi asked whether there were
any differences observed between water and sediment samples collected from the same site.
Ms. Ruchika Sah said that the concentration of pesticides in sediment samples were many times
higher in the sediment samples. A third-year student, Mr. Ujjwal asked how the grasshopper
effect could occur in Ganga when the river flow is unidirectional. Ms. Sah answered by saying
that the contaminants being volatile are evaporated in higher temperatures and are present in
the atmosphere, and when they reach colder areas, condense and mix with the water there.
Day 2: 6th May, 2020
Speaker 1: Dr. Niladri Dasgupta “Water Quality Monitoring in Ganga River”
Dr. Niladri’s talk was based on general physiological parameters of water, why water quality
monitoring is important, factors affecting water quality, and parameters required for assessing
water quality. In natural systems, soil type, geological features, topographical, physiochemical
features, etc. influence the water quality. Also, some biological features affect water quality. In
the upper stretches of the Ganga river, some species of bacteriophages predate upon pathogenic
bacteria. So, they control the pathogenic microbial contaminants. Anthropogenic processes have
also significantly influenced water quality, rather in a negative way. Seasonal variations, run-off,
etc. also influence water quality. Major water quality issues are: organic pollutants and depletion
of oxygen, nutrient enrichment and successive eutrophication, pathogenic microbial
contamination, persistent pollutants, and salinity. The untreated hospital wastes that are
discharged into river systems, may contain substances that enhance antibiotic resistance and
drug resistance. The physical parameters include: temperature, colour, odour, pH, conductivity,
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water depth, turbidity, suspended solids, and total dissolved solids. Species such as Snow trout
(Schizothorax richardsonii) are adapted to colder temperatures of water, drastic changes in water
temperature may affect the survival of the species in our river systems. Chemical parameters for
water quality, as recommended by the Environment (Protection) Act, 1986, and the Central
Pollution Control Board (CPCB) are: dissolved oxygen (DO), acidity, alkalinity, hardness, biological
oxygen demand (BOD), chemical oxygen demand (COD), phosphates, ammoniacle nitrogen, and
cations. DO, BOD, and COD are determining parameters, whose analysis can tell us how a river
system is coping. Among microbiological parameters, total coliform and fecal coliform indicate
pathological contamination. Dr. Niladri suggested the participants to go through some
documents that contain the standard methods for the estimation of water quality parameters.
The American Public Health Association (APHA) and Bureau of Indian Standards (BIS) contain the
standard methodologies for water quality assessment. The aquatic life criteria for dissolved
oxygen is 5mg/l. In Ganga River, at Farrukhabad, there was a massive die-off of fishes during the
years 2016 and 2017. There are certain industries that manufacture fertilisers, the untreated
backwash water released from the factories acts as a shock-load, microbial digestion occurs very
fast, thus lowering BOD level leading to fish mortalities. This also happens in the Yamuna River,
where upwelling of sediments from the river bed releases chemicals such as hydrogen sulphide,
that in huge quantities lead to fish death due to anoxic conditions. Excessive richness of such
nutrients in a water body, causes a proliferated growth of plant life leading to eutrophication.
Speaker 2: Ms. Aishwarya Ramachandran “Use of Geospatial Technology for River Ecology”
Ms. Aishwarya began by
introducing
geospatial
technology. Geospatial means
location information, upon
which we can apply GIS, remote
sensing
and
information
technological tools giving us
Geospatial Technology. She
explained the various stretches
of Ganga that have been
delineated based on the
landform
characteristics.
Various features of a river basin
such as oxbow lakes, estuaries,
support a large proportion of
biodiversity. Talking about
different features of a river, she
explained the meaning of run,
cascade, pool and rapids.
Different species residing in a

Figure 2. Historical and present distribution of the Gangetic
Dolphin.
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river basin prefer different areas of a river. The different aspects of a river that can be mapped
using geospatial tools are: 1) digital elevation model (DEM), which can be used to trace the path
of a river, groundwater recharge, etc. 2) catchment area of a watershed, 3) delineating the banks
of a river is also very important, 3) mapping floodplain, which is useful in case of emergency
situation such as flood which may require evacuation of people, 4) mapping land use and land
cover, 5) delineating river stretches with different water quality parameters, and biodiversity
zones.
Two types of data are obtained: spatial information and non-spatial information, which are
managed separately. Applications include mapping, acquiring real time data, time series
visualisation such as mapping historical, and present distribution of species (Figure 2), outreach
tracking such as identifying how many Ganga Praharis operate in different locations, mapping
citizen science data, and conservation prioritisation. GIS also helps in disaster preparedness. GIS
technology also helps in identifying high biodiversity hotspots, mapping of threats, etc. These
combined together can help in designing conservation strategies, and policy- and decision
making.
Discussion session: Dr. Arti Chaturvedi directed a question to Ms. Aishwarya asking how
organisms such as dolphins can be mapped. Ms. Aishwarya responded by saying that species like
dolphins and turtles travel long distances, the map is prepared with combined data of different
seasons of the species, thus giving us a representative map. Dr. Niladri explained why artificial
aeration technique is not used in river systems. Whenever, there is aeration polluted waters,
there can be a problem of excess nutrient load, which is why aeration cannot be done in natural
river systems. However, in sewage treatment plants, aeration is used.
Mr. Ujjwal, student, DIT University, thanked the WII and the speakers for their very enlightening
presentations.
Vote of thanks by Dr. Sangeeta Angom: Dr. Angom extended her thanks to the Director, Dean,
Project Investigators, DR. Syed Ainul Hussain and Dr. Ruchi Badola, of Biodiversity Conservation
and Ganga Rejuvenation and colleagues at WII. She thanked the Vice Chancellor, Dr. K.K. Raina,
Dr. Arti Chaturvedi, and all the participants and speakers in the workshop. E-certificates were
provided to all the participants.
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PROGRAMME SCHEDULE OF THE WEBINAR
5th May, 2020

Session I

1040-1045
1045-1050
1050-1100

Welcome of the Participants
About the workshop
Inaugural address

1100-1140

The Ganga river: Social, Cultural &
Biodiversity values
Monitoring of Ecotoxicants in Ganga River
Group Discussion
Session II
Water Quality Monitoring
GIS Mapping techniques with reference to
Ganga Basin
Group Discussion
Vote of Thanks

1140-1230
1230-1300
6th May, 2020
1100-1140
1140-1230
1230-1300
1300-1310

Resource persons
Dr. Ruchi Badola
Dr. Sangeeta Angom
Dr. K.K Raina, Vice
Chancellor, DIT University
Dr. Sangeeta Angom
Ms. Richika Shah

Dr. Niladri Dasgupta
Ms. Aishwarya
Ramachandran
Dr. Sangeeta Angom

PHOTOGRAPH OF THE WEBINAR

(A) Welcoming of the participants by Dr. Ruchi Badola
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(B) Inaugural address by Dr. K.K. Raina, Vice Chancellor, DIT University

(C) Dr. Sangeeta Angom presentation on the Ganga river: Social, Cultural & Biodiversity
values
8

(D) Dr. Niladri Dasgupta presentation on Water Quality Monitoring of Ganga basin
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