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About WWF 

WWF-India has been working to promote harmony between 
human beings and nature for more than four decades. Established 
as a charitable Trust on November 27, 1967 today, WWF is 
recognized as a premier conservation NGO in the country 
dealing with nature conservation, environmental protection and 
development-related issues. At a time when the Web of Life has 
come under increasing threats, WWF-India’s attempts have been 
to find and implement solutions so that human beings can live in 
harmony with nature, and leave for future generations a world 
rich in natural resources and natural wonders.

The organization is part of the WWF-family with 27 independent 
national organisations. The coordinating body, the WWF 
International, is located at Gland in Switzerland. As a national 
office, WWF-India has made its presence felt through a sustained 
effort not only towards nature and wildlife conservation, but 
sensitising people by creating awareness through capacity 
building and enviro-legal activism. 

Mission:
To stop the degradation of the planet’s natural environment and 
to build a future in which humans live in harmony with nature, by: 
•	 conserving the world’s biological diversity 
•	 ensuring that the use of renewable natural resources is 

sustainable 
•	 promoting the reduction of pollution and wasteful consumption. 

WWF India’s current programme areas include Climate Change 
& Energy, Sustainable Forest Management, Water Resources/
River Basin Management, Sustainable Agriculture, Species and 
Landscape Conservation, Marine and Freshwater Conservation. 
Our work extends through the length and breadth of the country, 
be it in the far reaches of the Himalayan region, the arid deserts in 
the west, the swampy grasslands in the east or the coastal belts 
flanking the country.  In addition to conservation of biodiversity 
through field programmes, WWF India also aims to transform 
the policies and practices of key industrial sectors to reduce their 
ecological footprint and develop innovative sustainable solutions.
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The gharial (Gavalis gangeticus) is a freshwater 
crocodile endemic to the Ganga river system. 
Distingushed by a ghara (pot) on the tip of its 
snout, the gharial is extremely threatened due 
to habitat degradation and loss of prey base
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GANGA BASIN AN ENDANGERED FRESHWATER ECOLOGY

The Living Ganga Programme identified as ‘critical’ 
an approximately 800 km stretch of the river, 
from Gangotri in Uttarakhand to Kanpur in Uttar 
Pradesh. The focus area needed urgent intervention 
to develop and implement integrated strategies for 
sustainable energy and water resources management 
in the face of climate change
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The river Ganga, originating in the 
Himalayas, is one of the world’s major 
river systems and a civilisational icon. It 
travels 2,500 km from the icy peaks of the 
Himalayas (Gangotri) to the Bay of Bengal 
at Ganga Sagar. Home to over 140 aquatic 
species, the river provides sustenance for 
over 500 million people living in its basin. 
But like all the major rivers in the world, 
the Ganga, once a provider and protector, 
is suffering the impacts of over-extraction 
and severe pollution. Although considered 
sacred and revered by millions of Indians, 
it is amongst the top ten Rivers at Risk in 
the world.

The scale of the problem is enormous. 
Increasing demands for water—from 
solely agricultural use in the past to 
current growing demands due to rapid 
urbanisation and industrialisation—has 
left the Ganga all but dry. Such increased 
use of water, without sufficient attention 
to demand management, recharge or 
recycling, means overall water availability 
is declining. 60 per cent of Ganga water 
is diverted for irrigation by the time it 
reaches the plains. This, in turn, affects 
flora and fauna, threatens unique aquatic 
species like the Gangetic Dolphin and 
gharial (freshwater crocodile) and 
jeopardises livelihoods.

Large amounts of pesticides, fertilisers 
and industrial effluents are released into 
the river every day. A few large industries 
apart, the basin is dotted with thousands 
of smaller, highly polluting factories.  

60% OF GANGA WATER IS DIVERTED BEFORE 
IT REACHES THE PLAINS. WHAT REMAINS 
IS CONTAMINATED WITH DEADLY CHEMICALS. 
AQUATIC LIFE HAS BECOME IMPOSSIBLE
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A boatman in Kanpur pushes his boat 
through chest-deep water; a barrage 
upstream blocks almost all water in 
the river for supply to the city. It is very 
common for a boat, in various parts of 
the Ganga, to get stuck in the riverbed
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A number of very large cities in the Ganga 
basin have limited sewage treatment 
capacity, and so untreated sewage flows 
into the river via drains. The river’s ability 
to assimilate these toxins is compromised 
by the already low level of freshwater 
(quantity) it has. With higher water levels, 
these pollutants would be diluted, reducing 
the threat to aquatic and human life.

At another level, climate change has 
rendered unpredictable the flows from 
melting glaciers and rainfall, main sources 
of water for the Ganga river. To growing 
demand is added another pressure. The 
vulnerability of those relying on the Ganga 
has increased. There is less water in the 
river today, but no respite in the clamour 
for this life-giving resource. 

Low level of water in the river has forced 
urban centres, industries and agriculture to 

rampantly use groundwater. Unpredictable 
rainfall, either low or too intense, does not 
allow enough aquifer recharge.

All these issues germane to the condition 
of the Ganga basin are interconnected. 
Disjointed and piecemeal programmes—as 
instituted in the past—cannot address 
the multi-dimensional, multi-disciplinary 

challenge the Ganga basin throws up.
WWF-India’s Living Ganga Programme 
(LGP), initiated as part of the HSBC Climate 
Partnership, focused on restoring life in 
the Ganga basin. This programme, during 
2007-2012, developed and implemented 
integrated strategies for sustainable energy 
and water resource management in the 
face of climate change. The programme’s 
four arms—research, demonstration (pilot) 
projects, policy advocacy and awareness 
creation—were designed to deliver a 

holistic and lasting solution.

The critical stretch of 800 km in the Upper 
Ganga Basin, from Gangotri to Kanpur, 
was identified by the programme for 
study and intervention. This stretch was 
representative of all the issues that plague 
the Ganga, encompassing agriculture, 
industry and cities, sectors that were not 
only intensive in water- and energy-use but 
also in polluting the river. 

WWF worked with multiple stakeholders 
across academia, Government, policy 
makers, civil society, local communities 
and businesses with the objective of 
restoring the Ganga’s ecological balance, 
simultaneously achieving benefits for all 
users, across the critical stretch.

Combating climate change calls for 
behavioural change from all sections of the 
society. This logic, too, animated the work.
The programme worked with all sections 
to demonstrate that energy and water use 
can be reduced; the river can be left with 
more and cleaner water. 

THE PUZZLE OF GANGA 
IS COMPLEX. THE KEY 
TO THE SOLUTION LIES 
IN FLEXIBILITY AND 
PARTICIPATION OF ALL 

WWF-INDIA
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LIVING GANGA PROGRAMME
Transforming Ganga by focusing on 7 Thematic Areas

Sustainable Water Management | Climate Adaptation | Pollution Abatement |  
Water-Energy Co-management | Sustainable Hydropower | Biodiversity Conservation |  

Communications and Business Engagement

< Energy & Water

Sewage

Reduced sewage,  
less energy use and  

better recycling

Effluent

Water recycling, 

reduced effluent and 

less energy use

Urban domestic 

water

Rational use of urban 

domestic water

Industrial 
processing

Industrial 
processing

Irrig
ation

Reduced

water abstraction, 

energy use and 

organic in
puts

Hydropower

Sustainably
managed

Hydropower

Agricultural
runoff

Reduced 
Agricultural

runoff

< Energy & Water

Energy
& Water >

Increased flow  
and cleaner river

< Energy
& Water
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ENVIRONMENTAL FLOWS

What makes a river a river? Is there a 
tipping point, once polluted effluents 
replace freshwater, after which we can 
declare a river dead?

The upper Ganga basin has some very 
sensitive ecosystems. It also has great 
social, cultural and religious significance. 
In these same areas, large-scale dams and 
barrages exist to divert water, impacting 
biodiversity, ecosystem health and the 
well-being of humans. These dams also 
control the flows in downstream regions. 
Interventions exist in the region; more 
are planned. In order to ensure adequate 
flows, all infrastructure projects would 
need to be scrutinised carefully.
Globally, it is accepted managing flows 
can give a fresh lease of life to dying 

rivers. Environmental Flows or E-Flows 
are increasingly recognised as a key to 
maintaining the ecological integrity of 
rivers, their associated ecosystems and 
the goods and services they provide. 
E-Flows are multi-dimensional and their 
assessment is technical as well as social. 
It is a process with societal choices at its 
core; only society can define what it wants 
its river to be.

Realising this, the Living Ganga 
Programme brought together civil society 
groups, national and international 
experts and Government departments to 
deliberate and develop a methodology 
to assess E-Flows. The Building Block 
Methodology (BBM), a relatively simple 
and robust method, was selected and 
improvised to address the uniqueness 

NITIN KAUSHAL / WWF-INDIA

Existing and planned diversion in the 
Himalayas threaten the Ganga itself
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of the problems in the upper basin. 
Different components included hydrology, 
hydraulics, fluvial geomorphology, 
water quality, biodiversity, a socio-
cultural perspective and livelihoods. 
E-Flows assessments were made in 3 
locations representing 3 sections of 
the river: Gangotri to Rishikesh, Narora 
to Farrukabad and Kannauj to Kanpur 
Besides technical evaluations of flow 
requirements, consultation with diverse 
stakeholders indicated their needs and 
aspirations. Using these inputs, the group 
estimated appropriate flow regimes in the 
river to meet specific objectives during 
different seasons. 

The work on E-Flows provides a useful 
reference for future work along the river. 
The Ministry of Environment and Forests, 
Government of India, has assigned a 

HOW MUCH WATER SHOULD BE THERE IN GANGA SO THAT WE CAN CALL IT A RIVER?
consortia of seven IITs, premier technology 
centres, to prepare a Ganga Basin 
Environment Management Plan (GBEMP), 
to which WWF-India is a contributor. This 
platform has agreed to integrate our 
E-Flows assessment, with modification, 
into the GBEMP. It is expected to become 
a guiding principle for all water resources 
planning work in the basin. 

“Today we were all set to 
bathe in the Ganga but 

the water was so less and 
polluted that we were all 
completely turned off by 

the sight of it”
- A pilgrim
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Flows assessment is a technical process 
with social choices at its core

A sadhu performs his morning 
rituals against a closed barrage
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POLLUTION
Over three billion litres a day of untreated 
sewage enters the Ganga. 75 per cent of 
all such discharge is domestic sewage. 
Of this, approximately 45 per cent is 
untreated. 

Growing urban population, increasing 
water use and inadequate treatment 
capacity mean an ever-widening gap 
between sewage generation and 
treatment capacity.

WWF-India has investigated alternative, 
low-cost, energy-efficient treatment 
technology for sewage management. 
Bioremediation—involving micro-
organisms that eat sewage—was piloted 
in Kanpur and Allahabad cities. The results 

AMRIT PAL SINGH

ANSHUMAN ATROLEY / WWF-INDIA

Fisherfolk try their luck at the 
confluence of Kanpur’s domestic 
sewage and the Ganga. Kanpur is 
one of India’s most polluted cities

Inexpensive bioremediation 
being carried out at a sewage 
channel in Kanpur
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Industries along the Ganga are mostly 
small- to medium-scale, inefficient in 
water use and highly polluting. The Living 
Ganga Programme worked to move 
beyond the zero-tolerance policies that 
invariably force small businesses to close, 
and ineffective end-of-pipe treatment. 

WWF has worked with industry bodies 
such as the Federation of Indian Chamber 
of Commerce and Industry (FICCI) to 
develop business-friendly solutions. 
The programme engaged with sugar 
mills, distilleries, pulp & paper units and 
tanneries via a series of demonstration 
projects to reduce water and energy use 
and pollution generation.

A demonstration in a sugar mill recorded 
a reduction of freshwater consumption 
by 23 per cent and 7 per cent energy 
reduction. For a pulp and paper unit, there 
was a 50 per cent reduction in freshwater 
demand and a 22 per cent reduction in 
effluent.

WWF-India has worked with highly 
polluting tanneries in Kanpur, a major 
leather-processing centre, to build capacity 
on cleaner production, developing a 
‘Green Chemistry Series’, a training 
module to create a group of highly trained 
environmental managers, a new breed of 
green professionals.

CENTRAL POLLUTION 
CONTROL BOARD 
HAS INITIATED 
LARGE PILOTS ON 
BIOREMEDIATION IN  
7 CITIES ACROSS THE 
COUNTRY

“In a sugar plant, we run the 
pump round the clock and water 
overflows. We installed a water 

level controller. Now pumps run 
for 6 to 8 hours instead of 24 hours. 

We are saving around Rs 10 lakh.”
- Ravindra Kumar, Dy General Manager, 

Electrical, Upper Doab Sugar Mill

showed a 75 per cent reduction in organic 
pollution and a 95 per cent reduction in 
bacteria (indicating faecal contamination). 
By the time the water reached the river, 
it was odourless and clear. Using this 
technology, WWF-India treated over 1,200 
million litres of wastewater in 160 days, 
spread over 2010 and 2011. 
 
Bioremediation is 60 per cent cheaper 
than usual sewage treatment technologies, 
making it an affordable alternative. 
Bioremediation also allows for greater 
decentralised management of pollution 
treatment than centralised treatment 
plants. It also enables greater control 
by local communities, who are direct 
beneficiaries of treated water.
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Flow meter in a sugar mill

Effluent treatment in a paper mill

Tanneries get greener
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A priority for the Living Ganga Programme 
was conserving aquatic biodiversity and 
habitats in the Ganga river system. The 
river is home to over 140 aquatic species, 
including the threatened river dolphin and 
gharial. The Ganga river dolphin is one 
of the indicator species used to develop 
conservation strategies for healthy aquatic 
life. Industrial actions and intensive 
agriculture along the course of the river 
have introduced new threats for the Ganga 
river dolphin and its habitats. Agricultural 
run off, pesticides and fertilisers have 
changed the pH balance in the river, 
impacting freshwater biodiversity. Siltation 
and degradation of catchment areas by 
human activity, excessive fishing and sand 

mining, too, have compounded threats to 
the Ganga river dolphin. With dams on the 
river increasing, dolphin communities have 
scattered. This ecosystem is now under 
severe threat; species such as the Ganga 
river dolphin face extinction.

In the Ganga as a whole, the population 
of the Ganga river dolphin declined from 
6,000 in 1982 to around 2,000 in 2005. The 
endangered species was declared India’s 
National Aquatic Animal in 2009. Following 
this, WWF worked with the Ministry of 
Environment and Forests, Government of 
India, to develop the Ganga River Dolphin 
Action Plan 2010-2020. The Living Ganga 
Programme’s conservation activities 

ANIL CHERUKUPALLI / WWF-INDIA

550 captive-bred gharials were 
reintroduced to the natural 
habitat. Regular monitoring 
confirms well-being
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involved local stakeholders to eliminate 
these threats and managed to increase the 
river dolphin population in the project area 
from 20 in 1992 to 56 by 2012. Programme 
activities managed to bucked the trend 
prevalent over decades. 

In addition, WWF-India has worked with 
the Uttar Pradesh Forest Department to 
put into place captive breeding practices, 
together with the local communities, and 
has reintroduced 550 gharials back into the 
river along Hastinapur Sanctuary.

The Living Ganga Programme has also 
introduced turtle hatcheries. Farmers have 
taken the responsibility to ensure all turtle 

egg found on the floodplains and riverbeds 
are secured in these hatcheries.

Human actions have a large role to play 
in species depletion along the course of 
the river. WWF-India combines local level 
fieldwork with scientific research and 
policy development. This integrated and 
holistic approach to biodiversity protection 
does ensure bottom-up change is sustained 
and replicated. 

“90 per cent people here are 
illiterate and therefore have no 

knowledge about the health of a 
river, the importance of aquatic 

species in the river and the impacts 
of human deeds. But now things 

are changing for the better.”
- Santosh Kumar,

Pradhan, Naudai village

WELL-BEING OF OVER 140 AQUATIC SPECIES IN THE GANGA WILL ENSURE 
HEALTHY AND PROSPEROUS LIVES OF 500 MILLION HUMANS
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9000 turtle hatchlings 
were released in the 
Ganga since 2007. 
Conservation made 
possible by local action 

River dolphin numbers  
have increased in the 
programme area
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The Ganga basin is the food basket 
of India. Today, climate change and 
unsustainable farming practices are 
threatening ecosystem health and the 
livelihoods of riparian communities, mostly 
farmers. Changes in rainfall patterns have 
increased vulnerability in their everyday 
life. The Living Ganga Programme carried 
out an extensive vulnerability assessment 
in Uttarakhand and Uttar Pradesh to 
understand the exposure, sensitivity 
and adaptive capacity of the people 
and ecosystem to climate change. The 
exercise involved stakeholders extensively 
to assess the threat and the best action 

CLIMATE
ADAPTATION

Not vulnerable

Mildly vulnerable

Moderately vulnerable

Highly vulnerable

WWF- INDIA

A happy farmer shows off 
his yield. Alternative farming 
practices cost lower and 
fetched him higher profit 
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to increase adaptive capacities. 2010 
onwards, 650 farmers in 8 villages in Uttar 
Pradesh have taken part in the effort to 
develop a package of practices that can be 
deployed in larger scale later. The farmers, 
along with WWF-India and other partner 
organisations, demonstrated strategies to 
enhance sustainable agriculture, water-
use management, efficient irrigation and 
wetland restoration.

One of the challenges was to improve the 
productive capacity of the farming land. 
The emphasis here was on re-building 
soil health by promoting integrated pest 
and disease management, micro-nutrient 
management, efficient water use in terms 
of quantity and number of irrigation and 
energy efficiency in groundwater pumping. 
Crop diversification and short duration 
crop varieties were also promoted. 

Soil management, along with construction 
of check dams, groundwater recharge,  
and the increased use of alternative crops  
have increased water productivity by  
20 per cent. Replacing inefficient pumpsets 
has also reduced diesel consumption by  
49 per cent. Use of locally developed 
organic fertiliser and pesticide called  
Amrit Pani and Amrit Khad have saved 
costs by up to 50 per cent across a crop’s 
life-cycle. Black gram and groundnut 
farmers’ average net profit increased  
428 per cent and 279 per cent, respectively.

Small changes have greater impacts. 
Farmers change their practices once 
the success of alternatives is clearly 
demonstrated. Such practices, implemented 
through district plans, will restore the 
community’s ecosystem and the health of 
the river, also increasing adaptive capacity. 
It is a win-win for farmers and Nature.

“I saved Rs 1,000 by using 
Amrit Pani on watermelon 

crops, and they were not 
infected the whole season, 

while others who did not 
use this fertiliser had to pay 

extra to get rid of diseases. 
The quality of watermelon 

and bitter gourd I have 
grown is also better as I 

used Amrit Pani”
- Pancham Lal
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FARMERS HAVE SEEN 
ECONOMIC GAIN 
WHILE PRACTICING 
SUSTAINABLE AND 
CLIMATE ADAPTIVE 
AGRICULTURE

Proud producer of Amrit 
Khad, a locally developed 
organic fertiliser

Frequent monitoring
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Actions as by the Living Ganga Programme 
are useful to those immediately affected by 
changed behaviour, new technologies  
and clear data collection. However, 
replication of best practices is a key 
component for embedding and protecting 
positive change beyond just demonstration 
sites. WWF-India has worked with all its 
stakeholder communities to develop  
far-reaching opportunities for replication 
and capacity development. 

WWF-India has worked especially with 
young people to help them understand 
the impacts their actions, and that of 
their communities, can have on natural 
resources, wildlife, marine life and human 
health. By engaging the energies of 
students and youth groups, WWF-India 
has built a team of Ganga Ambassadors 
committed to reducing river pollution by 
promoting activities such as recycling 
and waste collection. The Living Ganga 
communication programme sought 
to create an understanding of the 
interconnectedness between the river, the 
life it houses and human activity.

Workshops, literature, training manuals 
have all been developed by WWF-India to 
ensure the objectives and results of the 
Living Ganga Pogramme will continue 
beyond the project period.

THE ‘GANGA & I - TOGETHER FOREVER’ 
CAMPAIGN REACHED OUT TO GOVERNMENT, 
BUSINESSES AND COMMUNITIES
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SUSTAINABLE WATER MANAGEMENT

•	 DEVELOPED	METHODOLOGY	TO	ASSESS	E-FLOWS;	 
BUILT	CAPACITY;	

•	 WORKING	WITH	IIT	CONSORTIA	TO	INTEGRATE	E-FLOWS	 
IN THE GANGA BASIN ENVIRONMENT MANAGEMENT PLAN

CLIMATE ADAPTATION

•	 WORKING	WITH	650	FARMERS	ON	SUSTAINABLE	 
AGRICULTURE AND WATER MANAGEMENT PRACTICES  
TO REDUCE CLIMATE VULNERABILITIES

•	 20%	INCREASE	IN	WATER	CROP	PRODUCTIVITY

POLLUTION ABATEMENT

•	 1,200	MILLION	LITRES	OF	SEWAGE	TREATED	USING	
BIOREMEDIATION IN KANPUR & ALLAHABAD

•	 WATER	FOOTPRINT	REDUCTION	STRATEGIES	 
DEMONSTRATED IN SUGAR, PAPER & PULP SECTOR.  
20-30%	REDUCTION	REPORTED

•	 INSTITUTED	GREEN	CHEMISTRY	TRAINING	FOR	TANNERIES

WATER AND ENERGY CO-MANAGEMENT

•	 DEMONSTRATED	5-10%	ENERGY	SAVINGS	IN	KANPUR	CITY
•	 DEMONSTRATED	30-40%	ENERGY	SAVINGS	IN	AGRICULTURE

BIODIVERSITY CONSERVATION

•	 550	GHARIALS	REINTRODUCED;	 
DOLPHIN POPULATION STABILIZED

•	 COMMUNITY	LED	INITIATIVES	TO	ELIMINATE	THE	THREAT	 
TO HABITATS AND SPECIES

COMMUNICATION & BUSINESS ENGAGEMENT

•	 REACHED	OUT	TO	MILLIONS	THROUGH	CAMPAIGNS

SO FAR... 

. . . . . . . . . . . . . . . . .
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About WWF 

WWF-India has been working to promote harmony between 
human beings and nature for more than four decades. Established 
as a charitable Trust on November 27, 1967 today, WWF is 
recognized as a premier conservation NGO in the country 
dealing with nature conservation, environmental protection and 
development-related issues. At a time when the Web of Life has 
come under increasing threats, WWF-India’s attempts have been 
to find and implement solutions so that human beings can live in 
harmony with nature, and leave for future generations a world 
rich in natural resources and natural wonders.

The organization is part of the WWF-family with 27 independent 
national organisations. The coordinating body, the WWF 
International, is located at Gland in Switzerland. As a national 
office, WWF-India has made its presence felt through a sustained 
effort not only towards nature and wildlife conservation, but 
sensitising people by creating awareness through capacity 
building and enviro-legal activism. 

Mission:
To stop the degradation of the planet’s natural environment and 
to build a future in which humans live in harmony with nature, by: 
•	 conserving the world’s biological diversity 
•	 ensuring that the use of renewable natural resources is 

sustainable 
•	 promoting the reduction of pollution and wasteful consumption. 

WWF India’s current programme areas include Climate Change 
& Energy, Sustainable Forest Management, Water Resources/
River Basin Management, Sustainable Agriculture, Species and 
Landscape Conservation, Marine and Freshwater Conservation. 
Our work extends through the length and breadth of the country, 
be it in the far reaches of the Himalayan region, the arid deserts in 
the west, the swampy grasslands in the east or the coastal belts 
flanking the country.  In addition to conservation of biodiversity 
through field programmes, WWF India also aims to transform 
the policies and practices of key industrial sectors to reduce their 
ecological footprint and develop innovative sustainable solutions.
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