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The Namami Gange programme of the Government of India envisions an aviral 
nirmal 

‘aviral’, 
components of the Namami Gange
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E-Flows motivations – Reasoning
for E-Flows Requirements
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Maintenance Year
Dry Season

Depth Depth Depth Depth
Active 

Channel 
Width

Active 
Channel 

Width

Active 
Channel 

Width

Active 
Channel 

Width

Wet Season Dry Season Wet Season
Drought Year

Sharda

*All values are in meters

Maximum Observed FlowsAverage Observed Flows (Normal Year)

Average Observed Flows (Normal Year)

Maximum Observed Flows



Catla catla, Labeo rohita, Cirrhinus mrigala

Ghaghra River



Turtipar

Jaunpur

Ghaghra

Ghaghra

Ghaghra River





River Name of Sites

Maintenance Year
Dry Season

Depth Depth Depth Depth
Active 

Channel 
Width

Active 
Channel 

Width

Active 
Channel 

Width

Active 
Channel 

Width

Wet Season Dry Season Wet Season
Drought Year

Ghagra
Dohri Ghat
Turtipar

*All values are in meters

Average Observed Flows (Normal Year)

Maximum Observed Flows

Average Observed Flows (Normal Year) Maximum Observed Flows



Gomti River



Jaunpur



Average Observed Flows (Normal Year)
Maximum Observed Flows

Maximum Observed FlowsAverage Observed Flows (Normal Year)

Average Observed Flows (Normal Year)

Maximum Observed Flows

Average Observed Flows (Normal Year) Maximum Observed Flows
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River Name of Sites

Maintenance Year
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Depth Depth Depth Depth
Active 

Channel
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Active 
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Active 
Channel
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Active 
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Wet Season Dry Season Wet Season
Drought Year
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*All values are in meters

Average Observed Flows (Normal Year)

Average Observed Flows (Normal Year)

Maximum Observed Flows

Maximum Observed Flows

Average Observed Flows (Normal Year)

Maximum Observed Flows

Average Observed Flows (Normal Year) Maximum Observed Flows



Ganga River



Ganga River 

Average Observed Flows (Normal Year) Maximum Observed Flows

Average Observed Flows (Normal Year)

Maximum Observed Flows



River Name of Sites

Maintenance Year
Dry Season

Depth Depth Depth Depth
Active 

Channel
Width

Active 
Channel

Width

Active 
Channel

Width

Active 
Channel 

Width

Wet Season Dry Season Wet Season
Drought Year
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*All values are in meters



Yamuna River



The E-Flows recommendations have been made for all �ve locations in the Yamuna River-
Mohana (Figure 25), Mathura (Figure 26), Agra (Figure 27), Auraiya (Figure 28) and 
Pratappur (Figure 29).

Average Observed Flows

Average Observed Flows

Maximum Observed Flows

Maximum Observed Flows

E-Flows (Maintenance Year), Mohana

E-Flows (Maintenance Year), Mohana

Q75-Observed Flows



Average Observed Flows Maximum Observed Flows

Average Observed Flows 

Maximum Observed Flows

Average Observed Flows Maximum Observed Flows

Average Observed Flows 

Maximum Observed Flows
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Maximum Observed Flows

Average Observed Flows Maximum Observed Flows

Average Observed Flows 

Maximum Observed Flows

Average Observed Flows Maximum Observed Flows



Yamuna

Pratappur

River Name of Sites

Maintenance Year
Dry Season

Depth Depth Depth Depth
Active 

Channel
Width

Active 
Channel

Width

Active 
Channel

Width

Active 
Channel 

Width

Wet Season Dry Season Wet Season
Drought Year

*All values are in meters
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River Name of Sites

Maintenance Year
Dry Season

Depth Depth Depth Depth
Active 

Channel
Width

Active 
Channel

Width

Active 
Channel

Width

Active 
Channel 

Width

Wet Season Dry Season Wet Season
Drought Year

Gandak

*All values are in meters

For the location, water levels or depth as E-Flows have been recommended, as depicted 
in Figure 31.
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River Name of Sites

Maintenance Year
Dry Season

Depth Depth Depth Depth
Active 

Channel
Width

Active 
Channel

Width

Active 
Channel

Width

Active 
Channel 

Width

Wet Season Dry Season Wet Season
Drought Year
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Technical

•
•
•
•
•
•
•
•

Monitoring 

•
•

State of Flows in Rivers:
Recommended E-Flows vis-a-vis 
Present Day Flows

S. No. SiteRiver

Sharda

Ghagra

1.

2.

3.

4.

5.

6.

7.

8.

9.

D/S Banbasa
Barrage

Palia Kalan

Only water levels suggested Only water levels suggested

Only water levels suggested

Only water levels suggested Only water levels suggested

Only water levels suggested

Shortfall in
Maintenance Year

Shortfall in
Drought Year 

December to
April (Average
shortfall of 42
cumec ranging
between 30-52
cumec)

January to April
(Average
shortfall of 140
cumec ranging
between 80-175
cumec)

December to
April (Average
shortfall of 265
cumec ranging
between 190-
380 cumec)

January to
April (Average
shortfall of 220
cumec ranging
between 140-
300 cumec)

Jaunary to June
(Average 
shortfall of 3
cumec ranging
between 3-4
cumec)

February to
April
(marginal
shortfall of 1
cumec)

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall

D/S Lower
Sharda Barrage

Elgin Bridge

Ayodhya

Dohri Ghat

Turtipar

Gomti
Mehndi Ghat

Indira Aqueduct

Only water levels suggested Only water levels suggested

Social

•
• River health assessment 
•

Institutional



Technical

•
•
•
•
•
•
•
•

Monitoring 

•
•

S. No. SiteRiver

Gomti

10.

11.

12.

13.

14.

15.

16.

Sultanpur

Jaunpur

Balrampur

Bansi

Birdghat –
Gorakhpur

Rapti

January to May
(Average
shortfall of 20
cumec ranging
between 11-40
cumec)

January to June
(Average
shortfall of 3
cumec ranging
between 3-4
cumec)

December to
May (Average
shortfall of 15
cumec ranging
between 10-22
cumec)

December to
May (Average
shortfall of 15
cumec ranging
between 11-22
cumec)

December to
May (Average
shortfall of 30
cumec ranging
between 10-50
cumec)

4 cumec in
April and 13
cumec in May

Marginal
shortfall in
February and
March of 1
cumec

June to
September
(Average
shortfall of 24 
cumec ranging
between 12-38
cumec)

Shortfall in
Maintenance Year

Shortfall in
Drought Year 

10 in April
and 16 cumec
in May

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall 9 cumec in
April and 9
cumec in May

No shortfall

No shortfall

10 cumec in
June

No shortfall

No shortfall

No shortfall

No shortfall

Ganga

Shahzadpur

Rajghat-Varanasi

December to
May (Average
shortfall of 92
cumec ranging
between 68-110
cumec)

Only water levels suggested Only water levels suggested

17.

18.

Mohana

Mathura

January to June
(Average
shortfall of 11
cumec ranging
between 7-19
cumec)

January to June
(Average
shortfall of 56
cumec ranging
between 29-92
cumec)

Social

•
• River health assessment 
•

Institutional



Technical

•
•
•
•
•
•
•
•

Monitoring 

•
•

S. No. SiteRiver

Yamuna

19.

20.

21.

22.

Agra

Auraiya

Pratappur

KhaddaGandak

January to
June (Average
shortfall of 15
cumec ranging
between 10-25
cumec)

No shortfall

January to
June (Average
shortfall of 20
cumec ranging
between 14-26
cumec)

January to June
(Average
shortfall of 24 
cumec, ranging
between 17 
to 30 cumec)

Shortfall in
Maintenance Year

Shortfall in
Drought Year 

In June, 12 
cumec shortfall

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall

No shortfall

Only water levels suggested Only water levels suggested

23. ChopanSone Only water levels suggested Only water levels suggested

18. Mathura

Social

•
• River health assessment 
•

Institutional



maintenance includes a structured plan and a set of procedures to ensure the 

Technical

•
•
•
•
•
•
•
•

Monitoring 

•
•

Implementation Framework
for long-term E-Flows in Major 
Rivers in Uttar Pradesh

Social

•
• River health assessment 
•

Institutional



Technical

•
•
•
•
•
•
•
•

Monitoring 

•
•

Social

•
• River health assessment 
•

Institutional

Stakeholder Mandate/
Goal/ Interest

Support Desired for 
the E-Flows 
Implementation

Potential 
Achievements 
and Impact

UP Irrigation 
and Water 
Resources 
Department 
(UPI&WRD)

Farmers, Water 
Users 
Associations 
(WUAs), Krishi 
Vigyan 
Kendras(KVKs)

It is the custodian of major
water-resources infrastructure 
on the river Ganga and its 
tributaries. It is in-charge of 
providing irrigation in Uttar 
Pradesh and also, water 
resources management at the 
state level.

Major water users; State-wide 
Water User Associations (WUAs) 
establishment is under process. 
Overall, there is a substantial 
scope of improvement in 

due to conventional agricultural  

assessment and demonstration 

The UPI&WRD should conduct 

sectoral demands, long-term 

E-Flows requirements.

Revise the barrage/reservoir
operations to account
for E-Flows releases 
downstream of these 
structures. 

Encourage and incentivize 

irrigation practices.

Establish WUAs and 
strengthen them through 
technical and administrative 
support. Implement revised
water allocations.

practices. Contribute towards 
the formation of WUAs and 

activities. Contribute towards 
the river’s rejuvenation 
initiatives of the government 

irrigation. Suggest and 

sustainable agriculture 
technologies and practices in 
various crops. Support in 

It will become one 
of the pioneering 
irrigation 
departments in the 

E-Flows in the river, 
while sustaining all 
other committed 
uses.

It will help the 
government to 
achieve its targets 
of 20 per cent 

in irrigation.

water management 
technologies and 

can help farmers 

UTTAR PRADESH



Technical

•
•
•
•
•
•
•
•

Monitoring 

•
•

Social

•
• River health assessment 
•

Institutional

District 
Administration

Apart from law, order, disaster 

role of District Administration, 
which is executive hand of 
State Government, is to 
implement, monitor various 
schemes, policies and 
initiatives of Central and State 
government.

Develop District Ganga 
Plans for all riparian districts 
in the Ganga basin including 
tributaries and implement, 
monitor and provide 

conservation actions 
through District Ganga 
Committees platform.

It will become the 

water resources 
institution to 
account for E-Flows 
in water-allocation
processes at the 
state level.

Related Line 
Departments 
to support 
restoration 
and 
rejuvenation 
(Revenue 
department, 
MNREGA cell)

The Revenue Department's 
mandate is to document, map, 
register land records including 
ownerships, transfer for 
various activities.

MNREGA cell’s mandate is to 
provide livelihood 

rural communities through 

developmental and 
conservation activities. 

Revenue Departments can 
contribute in river 
rejuvenation and E-Flows 
realization and monitoring 
activities through landuse 
planning and regulations, 

encroachments, river and 
wetlands space prevention 
from encroachments etc.

Various developmental and 
river/wetlands conservation 

restoration/creation of new 
ponds, inlet channel 

through their MNREGA cells.
 

Revenue Department 
can help supporting 
conservation and 
restoration of rivers, 
channels, wetlands 
through mapping, 

ownerships, 
demarcation of 
boundaries, mapping 

river stretches, which 
had been encroached.

Through various 
restoration activities, 
the District MNREGA  
cell can support in 
various conservation 
and restoration 

rehabilitation , 
desilting, deweeding, 
construction of new 

engaging local 
communities 
(MNREGA card 
holders). 

for its application and 
building of farmers 
through imparting training 
and exposure visits.

improve their water 

reduce input costs, 

reduce pressure on 
freshwater resources 

groundwater. 

Stakeholder Mandate/
Goal/ Interest

Support Desired for 
the E-Flows 
Implementation

Potential 
Achievements 
and Impact



Technical

•
•
•
•
•
•
•
•

Monitoring 

•
•

Social

•
• River health assessment 
•

Institutional

UP-WaMReC
and UP-SWaRA

It is responsible for planning 
of surface water resources in 
the state of Uttar Pradesh.

resources management in an

scale and at state-level.

Drafting rationalised 
water-allocation principles.
Draft revised water 
allocations and publicise it 

measures to curb the 
practice of water wastage 
and over-use across all
sectors. Appraise the 
Government of UP and
Irrigation Department

towards the 
above-mentioned reforms.

It will become the 

water resources 
institution to account 
for E-Flows in 
water-allocation
processes at the state 
level.

Decision
Makers

vital role in representing the 
masses. Their decisions are 
orders for the executives.

steps of UP-WaMRec, 
SWaRA, UP Irrigation 
Department and other 
organizations towards

informed decisions in 

and natural resources, 
including rivers. Support 
and incentivise water-use

Political support is a
must for river
rejuvenation. 
Implementation of
these steps has the
potential to get the 
project recognised
at the national and
international levels as a 
leader in E-Flows 
initiatives; as part of the 
mission for 
rejuvenation of Ganga 
and its tributaries.

Groundwater 
Department

Monitoring of groundwater 
levels, managing groundwater 
resources, improving 
groundwater recharge, and 
planning.

Increase monitoring 

out detail gaining-loosing 
stretch mapping and 
develop understanding  on 

recharge activities in 
stressed areas with support 

Through various 
monitoring, 
planning, and 
aquifer recharge 

be enhanced, but 
this will also help 
improve local water 

Uttar Pradesh 
Pollution 
Control 
Department

to smaller tributaries. 

technologies in pollution  
abatement with focus on 
various nature-based 
solutions.

Curb pollution through legal 
actions.

Various actions will 
help in pollution 
abatement and 
improve river health 
and habitats for 

Stakeholder Mandate/
Goal/ Interest

Support Desired for 
the E-Flows 
Implementation

Potential 
Achievements 
and Impact

control of industrial and 
municipal pollution sources. 

As
surface waters.

Mass awareness programmes.

No
emission standards.

Development of Pollution 
Control technologies.

Instituting legal action.



Technical

•
•
•
•
•
•
•
•

Monitoring 

•
•

Social

•
• River health assessment 
•

Institutional

Stakeholder Mandate/
Goal/ Interest

Support Desired for 
the E-Flows 
Implementation

Potential 
Achievements 
and Impact

Forest
Department after various forest reserves, 

within the state limits. It has 
interest in maintaining E-Flows
in the rivers, improving health 
of wetlands and conservation 
actions etc.

Dolphins, major carps, 

aquatic species.

It will become one 
of the correlations

Ministry of Jal 
Shakti

programmes for the 
development and regulation of 

Responsible for Ganga

hence both these entities are 

one of the rare 
governmental entities, 
on a global scale, that
supports the cause of 
E-Flows and river
rejuvenation.

application of 

irrigation, through 

implementation of Ganga 

Ganga E- Flows Order 

incentivise the state’s 
initiatives for
rejuvenation of tributaries 
of the Ganga. The revised 

into account the E-Flows
requirements) should
be provided with additional 

in terms of share and 

resources for water 
resources management.

Ministry of
Environment,
Forests and
Climate 
Change
(MoEF& CC)

administrative structure of 
the Central Government for 
the planning, promotion, 
co-ordination and for 
overseeing the 
implementation of India’s 
environment and forest 
policies and programmes.

It will become 
one of the  leading 
government entities 
to support E-Flows in 

The implementation of 
E-Flows will improve the 
health of the river and help 
in ensuring conducive 
habitats for aquatic species. 

support E-Flows 
implementation through 
additional incentives to the 
state entities or 
departments who are 

towards 
E-Flows implementation 
with an aim for river’s
rejuvenation.

GOVERNMENT OF INDIA



Central 
Water
Commission
(CWC)

water levels and maintain a 

Initiates, coordinates
and leads project sanctions 
and consultations between
concerned State 
Governments for control, 
conservation and utilisation 

control, irrigation, 

development.

It becomes the 
leading 
state-of-the-art 

water resources 
management in a 
holistic manner, 

the environmental 
and social 
dimensions.

CWC’s support to

meteorological data is
critical for the E-Flows

role in monitoring of

sharing the results
with the concerned

It can develop policies
and guidelines for E-
Flows implementation

Stakeholder Mandate/
Goal/ Interest

Support Desired for 
the E-Flows 
Implementation

Potential 
Achievements 
and Impact
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E-Flows assessment needs to be conducted through a holistic approach and 
methodology, as it takes into account all the associated aspects and functions 
related to the riverine ecosystem. Therefore, this study has adopted and 
improvised the Building Block Methodology (BBM) developed by the scientists 

The complete BBM Manual3 is available in the public domain. In fact, based on 
the BBM, WWF-India, along with its partners, conducted E-Flows assessments for 
the Upper Ganga River (2008-2010) and the Ramganga River (2013-2015).4

The International Water Management Institute (IWMI–Sri Lanka) published a 
macro-level E-Flows assessment approach for Indian rivers5 in 2006, and also 
developed the Global Environmental Flows Calculator (GEFC). Based on their 

part of a WWF-India funded project (Upper Ganga E-Flows Assessment 
2008-2010)6. This software is freely shared by IWMI Sri Lanka7. This macro-level 

is based on considering Environment Management Class and adopting Flows 
Duration Curves.

WWF India has been undertaking E-Flows assessments for the last 16 years. The 

been conducted for the Ramganga River in 2013-15 and the Upper Bhavani River 
in 2017-188

assessments, WWF-India and partner institutions have adopted the same 
approach and methodology (BBM) in this current joint initiative on E-Flows 
assessment for the major rivers of Uttar Pradesh.

The Inter-Ministerial Group (IMG 2013) set-up by the Government of India for 
issues relating to the Ganga River, suggested that “The environmental, societal, 
religious needs of the community as well as the status of the Ganga River as 

India’s ‘National River’ should be taken into account, and thus Building Block 

The Ganga River Basin Management Plan9 (GRBMP 2015) commissioned by the 
National Mission for Clean Ganga (Government of India) noted that ‘for assessment 
of E-Flows for the Ganga River system, the Building Block Methodology (BBM) is the 
most appropriate methodology. The BBM is among the most holistic set of 

While talking about E-Flows, the Ganga Vision (2018) document (National Mission 
for Clean Ganga) points out that ‘Building Block Methodology is most 
comprehensive10’ for E-Flows assessment.

The Central Water Commission with the support from GIZ (German development 
agency since 2018) is working on E-Flows approaches for three typologies of Indian 
River, i.e.:

a. Himalayan rivers – Ramganga River

b. Peninsular rivers –Mahanadi River

c. Southern rivers –Bharathapuzha River

In
hydrology forms the basis of E-Flows assessment. WWF-India is contributing to this 

The National Institute of Hydrology (NIH), Roorkee has conducted Environmental 
Flows Assessment (2019-20) for a stretch of the Yamuna River from Hathnikund 
Barrage to Okhla Barrage11. This initiative is entrusted to them by the Ministry of Jal 
Shakti, Government of India, in pursuance to the order from the National Green 

surveys around these locations.
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World Wide Fund for Nature – India (WWF-India) has been working towards the 
conservation of nature and natural resources, including rivers and wetlands, in 

nationwide programmes and projects, WWF-India is actively engaged with the 
Ministry of Jal Shakti (National Mission for Clean Ganga, National Water Mission 
and other institutions), the Ministry of Environment Forests & Climate Change, Niti 
Aayog and other departments and organizations of the Government of India. 

Resources Departments, District Administrations, Panchayati Raj Institutions and 

and river basins. 

Rivers and Wetlands team of WWF-India is working towards the conservation of 
the Ganga River system and sustainable management of the Ganga River basin 
for over 14 years.

Recently, the Uttar Pradesh Water Management & Regulatory Commission (UP 
WaMReC) with WWF-India launched a joint initiative on Environmental Flows 
Assessment for major rivers in Uttar Pradesh, including Ganga, Yamuna, Sharda, 
Ghaghra, Gomti, Rapti, Gandak and Sone. The Uttar Pradesh State Water 

guidance on river systems and E-Flows locations on these rivers. This initiative has 
been carried out in two phases. Phase-1 is focused on Sharda, Ghaghra, Gomti, 

Assessment (EFA) for Phase - 1 rivers was completed by December 2020. The 
E-Flows Assessment (EFA) for Phase-2 rivers was completed in December 2023.

The Government of Uttar Pradesh, through the Uttar Pradesh Water Management 
& Regulatory Commission (UP WaMReC) and State Water Resources Agency (UP  
SWaRA) is developing River Basin Management Plans for all the major river basins 
in the state. While these basin plans focus on the water resources, allocation, use 
and management, the recommendations outlined in this report are likely to be 

Ganga (Shahzadpur and Rajghat Varanasi), Yamuna, Gandak, and Sone at 23 
E-Flows assessment locations on these rivers. 

1. Background

E-Flows assessment needs to be conducted through a holistic approach and 
methodology, as it takes into account all the associated aspects and functions 
related to the riverine ecosystem. Therefore, this study has adopted and 
improvised the Building Block Methodology (BBM) developed by the scientists 

The complete BBM Manual3 is available in the public domain. In fact, based on 
the BBM, WWF-India, along with its partners, conducted E-Flows assessments for 
the Upper Ganga River (2008-2010) and the Ramganga River (2013-2015).4

The International Water Management Institute (IWMI–Sri Lanka) published a 
macro-level E-Flows assessment approach for Indian rivers5 in 2006, and also 
developed the Global Environmental Flows Calculator (GEFC). Based on their 

part of a WWF-India funded project (Upper Ganga E-Flows Assessment 
2008-2010)6. This software is freely shared by IWMI Sri Lanka7. This macro-level 

is based on considering Environment Management Class and adopting Flows 
Duration Curves.

WWF India has been undertaking E-Flows assessments for the last 16 years. The 

been conducted for the Ramganga River in 2013-15 and the Upper Bhavani River 
in 2017-188

assessments, WWF-India and partner institutions have adopted the same 
approach and methodology (BBM) in this current joint initiative on E-Flows 
assessment for the major rivers of Uttar Pradesh.

The Inter-Ministerial Group (IMG 2013) set-up by the Government of India for 
issues relating to the Ganga River, suggested that “The environmental, societal, 
religious needs of the community as well as the status of the Ganga River as 

India’s ‘National River’ should be taken into account, and thus Building Block 

The Ganga River Basin Management Plan9 (GRBMP 2015) commissioned by the 
National Mission for Clean Ganga (Government of India) noted that ‘for assessment 
of E-Flows for the Ganga River system, the Building Block Methodology (BBM) is the 
most appropriate methodology. The BBM is among the most holistic set of 

While talking about E-Flows, the Ganga Vision (2018) document (National Mission 
for Clean Ganga) points out that ‘Building Block Methodology is most 
comprehensive10’ for E-Flows assessment.

The Central Water Commission with the support from GIZ (German development 
agency since 2018) is working on E-Flows approaches for three typologies of Indian 
River, i.e.:

a. Himalayan rivers – Ramganga River

b. Peninsular rivers –Mahanadi River

c. Southern rivers –Bharathapuzha River

In
hydrology forms the basis of E-Flows assessment. WWF-India is contributing to this 

The National Institute of Hydrology (NIH), Roorkee has conducted Environmental 
Flows Assessment (2019-20) for a stretch of the Yamuna River from Hathnikund 
Barrage to Okhla Barrage11. This initiative is entrusted to them by the Ministry of Jal 
Shakti, Government of India, in pursuance to the order from the National Green 

surveys around these locations.
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World Wide Fund for Nature – India (WWF-India) has been working towards the 
conservation of nature and natural resources, including rivers and wetlands, in 

nationwide programmes and projects, WWF-India is actively engaged with the 
Ministry of Jal Shakti (National Mission for Clean Ganga, National Water Mission 
and other institutions), the Ministry of Environment Forests & Climate Change, Niti 
Aayog and other departments and organizations of the Government of India. 

Resources Departments, District Administrations, Panchayati Raj Institutions and 

and river basins. 

Rivers and Wetlands team of WWF-India is working towards the conservation of 
the Ganga River system and sustainable management of the Ganga River basin 
for over 14 years.

Recently, the Uttar Pradesh Water Management & Regulatory Commission (UP 
WaMReC) with WWF-India launched a joint initiative on Environmental Flows 
Assessment for major rivers in Uttar Pradesh, including Ganga, Yamuna, Sharda, 
Ghaghra, Gomti, Rapti, Gandak and Sone. The Uttar Pradesh State Water 

guidance on river systems and E-Flows locations on these rivers. This initiative has 
been carried out in two phases. Phase-1 is focused on Sharda, Ghaghra, Gomti, 

Assessment (EFA) for Phase - 1 rivers was completed by December 2020. The 
E-Flows Assessment (EFA) for Phase-2 rivers was completed in December 2023.

The Government of Uttar Pradesh, through the Uttar Pradesh Water Management 
& Regulatory Commission (UP WaMReC) and State Water Resources Agency (UP  
SWaRA) is developing River Basin Management Plans for all the major river basins 
in the state. While these basin plans focus on the water resources, allocation, use 
and management, the recommendations outlined in this report are likely to be 

Ganga (Shahzadpur and Rajghat Varanasi), Yamuna, Gandak, and Sone at 23 
E-Flows assessment locations on these rivers. 

E-Flows assessment needs to be conducted through a holistic approach and 
methodology, as it takes into account all the associated aspects and functions 
related to the riverine ecosystem. Therefore, this study has adopted and 
improvised the Building Block Methodology (BBM) developed by the scientists 

The complete BBM Manual3 is available in the public domain. In fact, based on 
the BBM, WWF-India, along with its partners, conducted E-Flows assessments for 
the Upper Ganga River (2008-2010) and the Ramganga River (2013-2015).4

The International Water Management Institute (IWMI–Sri Lanka) published a 
macro-level E-Flows assessment approach for Indian rivers5 in 2006, and also 
developed the Global Environmental Flows Calculator (GEFC). Based on their 

part of a WWF-India funded project (Upper Ganga E-Flows Assessment 
2008-2010)6. This software is freely shared by IWMI Sri Lanka7. This macro-level 

is based on considering Environment Management Class and adopting Flows 
Duration Curves.

WWF India has been undertaking E-Flows assessments for the last 16 years. The 

been conducted for the Ramganga River in 2013-15 and the Upper Bhavani River 
in 2017-188

assessments, WWF-India and partner institutions have adopted the same 
approach and methodology (BBM) in this current joint initiative on E-Flows 
assessment for the major rivers of Uttar Pradesh.

The Inter-Ministerial Group (IMG 2013) set-up by the Government of India for 
issues relating to the Ganga River, suggested that “The environmental, societal, 
religious needs of the community as well as the status of the Ganga River as 

India’s ‘National River’ should be taken into account, and thus Building Block 

The Ganga River Basin Management Plan9 (GRBMP 2015) commissioned by the 
National Mission for Clean Ganga (Government of India) noted that ‘for assessment 
of E-Flows for the Ganga River system, the Building Block Methodology (BBM) is the 
most appropriate methodology. The BBM is among the most holistic set of 

While talking about E-Flows, the Ganga Vision (2018) document (National Mission 
for Clean Ganga) points out that ‘Building Block Methodology is most 
comprehensive10’ for E-Flows assessment.

The Central Water Commission with the support from GIZ (German development 
agency since 2018) is working on E-Flows approaches for three typologies of Indian 
River, i.e.:

a. Himalayan rivers – Ramganga River

b. Peninsular rivers –Mahanadi River

c. Southern rivers –Bharathapuzha River

In
hydrology forms the basis of E-Flows assessment. WWF-India is contributing to this 

The National Institute of Hydrology (NIH), Roorkee has conducted Environmental 
Flows Assessment (2019-20) for a stretch of the Yamuna River from Hathnikund 
Barrage to Okhla Barrage11. This initiative is entrusted to them by the Ministry of Jal 
Shakti, Government of India, in pursuance to the order from the National Green 

surveys around these locations.
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3 http://www.wrc.org.za/wp-content/uploads/mdocs/TT%20354-CONSERVATION.pdf
4 https://wwfin.awsassets.panda.org/downloads/ramganga_e_flows_report_2018.pdf
5 http://www.iwmi.cgiar.org/Publications/IWMI_Research_Reports/PDF/PUB107/RR107.pdf
6 https://wwfin.awsassets.panda.org/downloads/wwf_e_flows_report.pdf
7 https://www.iwmi.cgiar.org/resources/data-and-tools/models-and-software/environmental-flow-calculators/#Ganges
8 https://wwfin.awsassets.panda.org/downloads/environmental_flows_for_kumbh_2013_at_triveni_sangam__allahabad.pdf

E-Flows assessment needs to be conducted through a holistic approach and 
methodology, as it takes into account all the associated aspects and functions 
related to the riverine ecosystem. Therefore, this study has adopted and 
improvised the Building Block Methodology (BBM) developed by the scientists 

The complete BBM Manual3 is available in the public domain. In fact, based on 
the BBM, WWF-India, along with its partners, conducted E-Flows assessments for 
the Upper Ganga River (2008-2010) and the Ramganga River (2013-2015).4

The International Water Management Institute (IWMI–Sri Lanka) published a 
macro-level E-Flows assessment approach for Indian rivers5 in 2006, and also 
developed the Global Environmental Flows Calculator (GEFC). Based on their 

part of a WWF-India funded project (Upper Ganga E-Flows Assessment 
2008-2010)6. This software is freely shared by IWMI Sri Lanka7. This macro-level 

is based on considering Environment Management Class and adopting Flows 
Duration Curves.

WWF India has been undertaking E-Flows assessments for the last 16 years. The 

been conducted for the Ramganga River in 2013-15 and the Upper Bhavani River 
in 2017-188

assessments, WWF-India and partner institutions have adopted the same 
approach and methodology (BBM) in this current joint initiative on E-Flows 
assessment for the major rivers of Uttar Pradesh.

The Inter-Ministerial Group (IMG 2013) set-up by the Government of India for 
issues relating to the Ganga River, suggested that “The environmental, societal, 
religious needs of the community as well as the status of the Ganga River as 

2. E-Flows Assessment 
Approaches in India-
An Overview

India’s ‘National River’ should be taken into account, and thus Building Block 

The Ganga River Basin Management Plan9 (GRBMP 2015) commissioned by the 
National Mission for Clean Ganga (Government of India) noted that ‘for assessment 
of E-Flows for the Ganga River system, the Building Block Methodology (BBM) is the 
most appropriate methodology. The BBM is among the most holistic set of 

While talking about E-Flows, the Ganga Vision (2018) document (National Mission 
for Clean Ganga) points out that ‘Building Block Methodology is most 
comprehensive10’ for E-Flows assessment.

The Central Water Commission with the support from GIZ (German development 
agency since 2018) is working on E-Flows approaches for three typologies of Indian 
River, i.e.:

a. Himalayan rivers – Ramganga River

b. Peninsular rivers –Mahanadi River

c. Southern rivers –Bharathapuzha River

In
hydrology forms the basis of E-Flows assessment. WWF-India is contributing to this 

The National Institute of Hydrology (NIH), Roorkee has conducted Environmental 
Flows Assessment (2019-20) for a stretch of the Yamuna River from Hathnikund 
Barrage to Okhla Barrage11. This initiative is entrusted to them by the Ministry of Jal 
Shakti, Government of India, in pursuance to the order from the National Green 

surveys around these locations.
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9 https://nmcg.nic.in/writereaddata/fileupload/25_GRBMPInterim_Rep.pdf
10 https://nmcg.nic.in/pdf/Vision%20Ganga%20Eng_Compressed.pdf
11

E-Flows assessment needs to be conducted through a holistic approach and 
methodology, as it takes into account all the associated aspects and functions 
related to the riverine ecosystem. Therefore, this study has adopted and 
improvised the Building Block Methodology (BBM) developed by the scientists 

The complete BBM Manual3 is available in the public domain. In fact, based on 
the BBM, WWF-India, along with its partners, conducted E-Flows assessments for 
the Upper Ganga River (2008-2010) and the Ramganga River (2013-2015).4

The International Water Management Institute (IWMI–Sri Lanka) published a 
macro-level E-Flows assessment approach for Indian rivers5 in 2006, and also 
developed the Global Environmental Flows Calculator (GEFC). Based on their 

part of a WWF-India funded project (Upper Ganga E-Flows Assessment 
2008-2010)6. This software is freely shared by IWMI Sri Lanka7. This macro-level 

is based on considering Environment Management Class and adopting Flows 
Duration Curves.

WWF India has been undertaking E-Flows assessments for the last 16 years. The 

been conducted for the Ramganga River in 2013-15 and the Upper Bhavani River 
in 2017-188

assessments, WWF-India and partner institutions have adopted the same 
approach and methodology (BBM) in this current joint initiative on E-Flows 
assessment for the major rivers of Uttar Pradesh.

The Inter-Ministerial Group (IMG 2013) set-up by the Government of India for 
issues relating to the Ganga River, suggested that “The environmental, societal, 
religious needs of the community as well as the status of the Ganga River as 

India’s ‘National River’ should be taken into account, and thus Building Block 

The Ganga River Basin Management Plan9 (GRBMP 2015) commissioned by the 
National Mission for Clean Ganga (Government of India) noted that ‘for assessment 
of E-Flows for the Ganga River system, the Building Block Methodology (BBM) is the 
most appropriate methodology. The BBM is among the most holistic set of 

While talking about E-Flows, the Ganga Vision (2018) document (National Mission 
for Clean Ganga) points out that ‘Building Block Methodology is most 
comprehensive10’ for E-Flows assessment.

The Central Water Commission with the support from GIZ (German development 
agency since 2018) is working on E-Flows approaches for three typologies of Indian 
River, i.e.:

a. Himalayan rivers – Ramganga River

b. Peninsular rivers –Mahanadi River

c. Southern rivers –Bharathapuzha River

In
hydrology forms the basis of E-Flows assessment. WWF-India is contributing to this 

The National Institute of Hydrology (NIH), Roorkee has conducted Environmental 
Flows Assessment (2019-20) for a stretch of the Yamuna River from Hathnikund 
Barrage to Okhla Barrage11. This initiative is entrusted to them by the Ministry of Jal 
Shakti, Government of India, in pursuance to the order from the National Green 

surveys around these locations.
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The approach and methodology for UP Major Rivers E-Flows Assessment (EFA) 

work is the Building Block Methodology (BBM), which has been acknowledged as 
one of the most holistic approaches for E-Flows assessment for Indian rivers (as 
noted in the last section). The BBM allows for the integration of local, but critical 
aspects into the overall methodology framework and works well in both 

is multidisciplinary in nature. Various environmental aspects, ecological 
functions, and societal aspirations are taken into account (i.e. all of them are 
studied) while assessing E-Flows when applying the BBM approach. This is 
illustrated in Figure 34.

Whilst all these aspects are important for an E-Flows Assessment, at
times, if some aspects are less relevant, these are discounted.

E-Flows assessment needs to be conducted through a holistic approach and 
methodology, as it takes into account all the associated aspects and functions 
related to the riverine ecosystem. Therefore, this study has adopted and 
improvised the Building Block Methodology (BBM) developed by the scientists 

The complete BBM Manual3 is available in the public domain. In fact, based on 
the BBM, WWF-India, along with its partners, conducted E-Flows assessments for 
the Upper Ganga River (2008-2010) and the Ramganga River (2013-2015).4

The International Water Management Institute (IWMI–Sri Lanka) published a 
macro-level E-Flows assessment approach for Indian rivers5 in 2006, and also 
developed the Global Environmental Flows Calculator (GEFC). Based on their 

part of a WWF-India funded project (Upper Ganga E-Flows Assessment 
2008-2010)6. This software is freely shared by IWMI Sri Lanka7. This macro-level 

is based on considering Environment Management Class and adopting Flows 
Duration Curves.

WWF India has been undertaking E-Flows assessments for the last 16 years. The 

been conducted for the Ramganga River in 2013-15 and the Upper Bhavani River 
in 2017-188

assessments, WWF-India and partner institutions have adopted the same 
approach and methodology (BBM) in this current joint initiative on E-Flows 
assessment for the major rivers of Uttar Pradesh.

The Inter-Ministerial Group (IMG 2013) set-up by the Government of India for 
issues relating to the Ganga River, suggested that “The environmental, societal, 
religious needs of the community as well as the status of the Ganga River as 

India’s ‘National River’ should be taken into account, and thus Building Block 

The Ganga River Basin Management Plan9 (GRBMP 2015) commissioned by the 
National Mission for Clean Ganga (Government of India) noted that ‘for assessment 
of E-Flows for the Ganga River system, the Building Block Methodology (BBM) is the 
most appropriate methodology. The BBM is among the most holistic set of 

While talking about E-Flows, the Ganga Vision (2018) document (National Mission 
for Clean Ganga) points out that ‘Building Block Methodology is most 
comprehensive10’ for E-Flows assessment.

The Central Water Commission with the support from GIZ (German development 
agency since 2018) is working on E-Flows approaches for three typologies of Indian 
River, i.e.:

a. Himalayan rivers – Ramganga River

b. Peninsular rivers –Mahanadi River

c. Southern rivers –Bharathapuzha River

In
hydrology forms the basis of E-Flows assessment. WWF-India is contributing to this 

The National Institute of Hydrology (NIH), Roorkee has conducted Environmental 
Flows Assessment (2019-20) for a stretch of the Yamuna River from Hathnikund 
Barrage to Okhla Barrage11. This initiative is entrusted to them by the Ministry of Jal 
Shakti, Government of India, in pursuance to the order from the National Green 

surveys around these locations.

 

Figure 34: Various aspects that are studied as part of E-Flows Assessment

3. Approach & Methodology 
for UP Major Rivers
E-Flows Assessment

68|Environmental Flows of Major Rivers in Uttar Pradesh



Table 2: UP’s Major Rivers E-Flows Assessment – Various thematic areas of work along 
with institutions/experts

with their thematic area of contributions.

3.1 Thematic areas for 
E-Flows Assessment

S. No.  Thematic area Name of Institution and Expert

Hydrology (understanding 
the pattern of seasonal 

river systems)

1

2

3

4

5

6

UP SWaRA, Lucknow

Chief Engineer and 

Cross Sections and
Hydraulic Modelling Prof. Vinod Tare–Founding Head cGanga and 

(Technical), Mr Abhishek Gaur and Team

Fluvial Geomorphology

Ganga River Dolphin)

ICAR–National Bureau of Fish Genetic Resources, 
Lucknow

knowledge-sharing and 
guidance

Advisor WWF-India

Overall Conceptualization, 
Coordination and 
Management (including 
report preparation) on 
developing E-Flows 
regimes

Mr Arjit Mishra, Associate Director- River Basins, 
Mr Devanand MR, Hydrologist with support and 
guidance  from Mr Suresh Babu, Senior 
Director-Ecological Footprints 
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Various activities conducted under each of the thematic areas are highlighted 
below:

 The 

years) were studied in the current water-use scenario to develop a clear under-
standing about the nature of each river. The purpose here was to get a clear 

Some basic information in this regard was made available to the team for the 
purpose of this assignment and the team made use of that information to devel-

reach of 2-4 km around the location on a river). This information helps in setting 
up Hydraulic Models, which is calibrated and validated. The E-Flows recommen-

-
tion satellite imageries and GIS information sets to understand the geomorpho-

aggradation and degradation at each location. The key motivations for having 
E-Flows for Fluvial Geomorphology include:

a.
c.)

b. Maintaining the longitudinal and lateral connectivity of the river

c. Assessment of the sediments dynamic to maintain the desired morphology

d. Appropriate rate of sediments transport across various locations

 This is one of the most critical thematic areas of E-Flows 

is to be noted that such dependencies should be ‘non-consumptive’ in nature, for 

conducive for people to carry out their socio-cultural rituals and perform various 

1.

2.

3.

4.

5.
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Figure 35: Process (including various steps) for Aquatic Biodiversity work under E-Flows 
Assessment

Figure 36: Step-by-step process chart of UP Major Rivers E-Flows Assessment

•

with the help of local 

locations/ river stretches

• Sighting and reporting of 
the Ganga river dolphin

• Refer the secondary 
literature to develop 
complete understanding

Investigations

•

(including key 

for selected species

• Propose the same as 

Reporting

• Use both sets of 
information and categorize 
them as per IUCN Red List 
Categories

• Apply local factors:  
endemism (native species), 
water level and 

remove invasive species 
from consideration

Information 
Consolidation

This section delves deeper into each of the work packages and discusses details 
of key steps and activities that are undertaken as part of this initiative. The 
step-by-step process chart is given in Figure 36.

3.2 Step-by-step process for UP
Major Rivers E-Flows Assessment

• Approach to E-Flows assessment
• Understanding the river systems – Homogenous Zonation 
• Site selection as per zonation study 
• Geomorphic mapping using remote-sensing data 
• Preparation of GIS datasets 

SCOPING

•
• Cross-section surveys
• Socio-cultural surveys
• Fluvial geomorphology surveys
• Hydrological information analysis

FIELD INVESTIGATIONS

• Consolidation of primary information and secondary information into Starter 
Documents

• E-Flows Setting Workshop
• Putting forward river-wise E-Flows recommendations

CONSOLIDATION & E-FLOWS RECOMMENDATIONS
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comprised initial deliberations between the team members of UP WaMReC, UP 

The Building Block Methodology (BBM) was selected for the reasons discussed 
earlier.

task was to conduct desktop-based study on ‘Homogenous Zonation’ for each of 
the rivers. Under this, the river was divided into various homogenous zones on 
the basis of:

a. Elevation: A relatively common elevation stretch is kept in one zone, elevation 
breakpoints are generally the boundaries for various zones.

b. Biogeographic zones12: They are also called ‘eco-zones’. These are the areas of 
animal and plant distribution having similar or shared characteristics 
throughout a zone.

c. Tributar

d. Water resources infrastructure: Various kinds of water-resource infrastructure 
impact the nature of the river stretch and therefore become a factor that 

e. Cities a
urban activities may change the nature of a river stretch.

f. Land-use land-cover: General land-use patterns in terms of agriculture, forest, 
water, etc. are important elements for zonation.

With application of these ‘lenses’ (parameters), the homogenous zonation 

as a relatively shorter stretch from Shahzadpur to Varanasi was studied and the 

not conducted for the Gandak and Sone rivers, primarily because very small 

that zone. In general, ‘observed hydrology’ is critical in E-Flows Assessment, 

among the other considerations.
 

3.2.1 Scoping phase

12 http://www.cpreec.org/pubbook-ecozone.htm
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Based on Homogenous Zonation for these rivers, a total of 23 locations were 
shortlisted which are presented in Figure 37:

a. Downstream of Banbasa Barrage

c. Downstream of Lower Sharda Barrage

SHARDA

Latitude Longitude

28.823062   80.107825

28.381305   80.550812

27.845637   81.018129

a. Elgin Bridge 

b. Ayodhya

c. Dohri Ghat
d. Turtipar

GHAGHRA

Latitude Longitude

27.097074   81.481711

26.811366   82.206087

26.276795   83.511942

26.141092   83.874917

a. Mehndi Ghat near Peepa Pul upstream of 
Gomti Barrage

c. Sultanpur
d. Jaunpur

GOMTI

Latitude Longitude

26.828009   81.066497

26.275593   82.067611

25.749237   82.671828

 

26.886972   80.899669

a. Mohana (in Haryana)
b. Mathura- Gokul Barrage
c. Agra- Poiya Ghat
d. Auraiya
e. Pratappur

YAMUNA

a. Balrampur
b. Bansi
c. Birdghat – Gorakhpur

RAPTI

Latitude Longitude

27.436801   82.228577

27.188833   2.940713

26.742515   83.340735

a. Shahzadpur 
b. Rajghat – Varanasi

GANGA

Latitude Longitude

25.667544   81.425876

25.318226   83.029817

Latitude Longitude

Gandak

EF
A

 L
oc

at
io

ns

28.22424 77.45728

27.44119 77.71967

27.254 78.0258

26.42615 79.47443

25.35512

27.2255 83.9095

81.69688

Latitude Longitude

a. ChopanSone 24.52997 83.02487

Latitude Longitude
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Figure 37: Map of UP's Major Rivers with E-Flows locations marked on the rivers

This is the phase where all thematic investigations were conducted. These include:

a. Hydraulic Modelling: The team conducted Cross Section and Longitudinal 

carried out between December 2019 - March 2020 (phase 1 rivers) and April 

-
phology and socio-cultural) to relate their thematic processes, aspirations and 

to be surveyed from the Highest Flood Level (HFL) on one bank to the other 
bank. Substrate type, velocity and other prominent features such as treeline, 

3.2.2 Field Investigations Phase

Aquatic Biod

following a standard protocol developed for this objective. Pre and post-monsoon 

2021 - 2022 (phase 2 rivers). In addition to this, there is a wealth of secondary 
literature available in the public domain which the team took advantage of, mainly 

rivers, where they are found. Ganga river system is known as the original abode of 
Indian major carps (Rohu, Catla and Mrigal), therefore in the absence of the dolphin 

Fluvial Geo  The team made use of three sets of information:

1. Primary surveys at the time of cross-section surveys 

2. The secondary literature available in the public domain

3.  High-resolution temporal  satellite imageries and advanced GIS tools to 
understand the river channel behaviour,morphology-related changes over a period 

surveys for developing geomorphology scenario was carried out between 
December 2019 and June 2020 (phase 1 rivers) and May 2021 and July 2021 (phase 
2 rivers).

The -
tionnaire) with local community members at each of the locations of all the rivers to 
understand the socio-cultural aspects and subsistence livelihoods, which are depen-

down the ages. In addition, the team also used secondary information available in 
the public domain.
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This is the phase where all thematic investigations were conducted. These include:

a. Hydraulic Modelling: The team conducted Cross Section and Longitudinal 

carried out between December 2019 - March 2020 (phase 1 rivers) and April 

-
phology and socio-cultural) to relate their thematic processes, aspirations and 

to be surveyed from the Highest Flood Level (HFL) on one bank to the other 
bank. Substrate type, velocity and other prominent features such as treeline, 

Aquatic Biod

following a standard protocol developed for this objective. Pre and post-monsoon 

2021 - 2022 (phase 2 rivers). In addition to this, there is a wealth of secondary 
literature available in the public domain which the team took advantage of, mainly 

rivers, where they are found. Ganga river system is known as the original abode of 
Indian major carps (Rohu, Catla and Mrigal), therefore in the absence of the dolphin 

Fluvial Geo  The team made use of three sets of information:

1. Primary surveys at the time of cross-section surveys 

2. The secondary literature available in the public domain

3.  High-resolution temporal  satellite imageries and advanced GIS tools to 
understand the river channel behaviour,morphology-related changes over a period 

surveys for developing geomorphology scenario was carried out between 
December 2019 and June 2020 (phase 1 rivers) and May 2021 and July 2021 (phase 
2 rivers).

The -
tionnaire) with local community members at each of the locations of all the rivers to 
understand the socio-cultural aspects and subsistence livelihoods, which are depen-

down the ages. In addition, the team also used secondary information available in 
the public domain.

This phase focusses on consolidating the information that is generated and 
collated from various sources and transforming it to a readily usable form for 
arriving at E-Flows recommendations. Once the information was documented in 
thematic ‘Starter Documents’, the E-Flows Setting Workshop was conducted and 
E-Flows recommendations for each of the locations for all rivers were arrived at. 
The E-Flows Setting Workshops are brainstorming sessions, which are iterative 
and deliberative, where each of the thematic groups presents, discusses and 

3.2.3 Consolidation and 
E-Flows Recommendations
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This section addresses the 'Present' and 'Desired' conditions of all the 

presented an analysis of the river's current state and articulated their 

content has been documented separately in thematic reports, this 

thematic reports or thematic Starter Documents (Annexure 4 to 

(i) Near-Pristine

Minimal human interference

• The most sensitive species are present in abundance

• All biophysical processes are operational

• Minimal erosion and sedimentation, river well connected 

• with natural riparian 
n cover

• Floodplains, if present, are natural, with 

• Natural water quality wit
contamination

• Almos needs and recreational 
activities are met 

• People’s expectations of what a holy river looks like are met

• us rituals and cultural activities can be carried out without 
reservation

4. The ‘Present’ and 
‘Desired’ State of the Rivers

Some evidence of human interference, but still functionally intact

• Sensitive species may not be in abundance, but they are not at a risk of 

•

•

•
connectivity

• There may be some introduced or exotic riparian plant species, but natural 
species are still dominant

•

•

•

• People’s expectations of what a holy river looks like are met

•

Clear evidence of human interference, but still largely, functionally intact

• Reduction in the abundance of sensitive species, and possible risk of 

•

•

•
exotic riparian plant species, which may be common

•

•

•

•
seasons

• All cultural activities and rituals are carried out, but with hesitation

(iv) Degraded

Evidence of considerable human interference and functionally disturbed state:

•
quality conditions)

• Increased abundance of hardy species

•
biodiversity and biophysical processes, which will only be partially intact

•

• Dominance of introduced or exotic riparian plant species, which may be 
invasive

•

reduced and lateral connectivity is lost

•

•

livelihoods that may harm the river was also observed

•
seasons

•

(v) Critically Degraded

Dominated by human interference

• Sensitive species will be permanently absent, and species communities will be 
dominated by hardy species, some of which may be pests or disease vectors

• Very little natural biodiversity will be apparent (except for hardy species)

• Serious erosion and sedimentation may be evident, to the extent that channel 

connectivity is completely lost, and the river is reduced to isolated pools

•
invasive species

• Floodplains may have been drained and disconnected from the river but will 

intercepted

•

•

•

•

•
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• Sensitive species will be permanently absent, and species communities will be 
dominated by hardy species, some of which may be pests or disease vectors

• Very little natural biodiversity will be apparent (except for hardy species)

• Serious erosion and sedimentation may be evident, to the extent that channel 

connectivity is completely lost, and the river is reduced to isolated pools

•
invasive species

• Floodplains may have been drained and disconnected from the river but will 
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•

•

•

•

•
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This section addresses the 'Present' and 'Desired' conditions of all the 

presented an analysis of the river's current state and articulated their 

content has been documented separately in thematic reports, this 
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dominated by hardy species, some of which may be pests or disease vectors

• Very little natural biodiversity will be apparent (except for hardy species)

• Serious erosion and sedimentation may be evident, to the extent that channel 

connectivity is completely lost, and the river is reduced to isolated pools

•
invasive species

• Floodplains may have been drained and disconnected from the river but will 

intercepted

•

•

•

•

•

below), the minimum objective will be to improve them to at least a ‘Moderately 
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4.1 Sharda River

Sharda River (Mahakali in Nepal) is a transboundary river which marks the 

These three zones have distinct features such as:

a. Zone 1: 

b. Zone 2: Th

c. Zone 3: The l



Figure 38: Homogenous zones in the Sharda River stretch (that falls in Uttar Pradesh)

Figure 39: Sharda River map (UP stretch) with E-Flows location marked 

B. Aquatic biodiversity

Chagunius chagunio, Bangana 
dero, L. dyocheilus, L. boga, Tor putitora, T. tor, Schizothorax richardsonii, Garra 

Bagarius bagarius B. bagarius



days of Kartik, Ganga Dussehra and Makar Sankranti

‘The river is very rough. If a man 
stands in it, he will get washed away. She has the power to kill, and so is 
called Mahakali.’ 

VU, 4%

LC, 84%

NT, 5%

DD, 5% NE, 2%

% Species IUCN status

VU: Vulnerable

NT: Near Threatened

NE: Not Evaluated
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River depth in m

Surveys not 
conducted

Total Dissolved 

Physical 
appearance Turbid Turbid Turbid Turbid

Hydrological and
Water-quality
parameters

Downstream
Banbasa Barrage

Palia Kalan Downstream 
Lower Sharda Barrage

Summer Monsoon Summer Monsoon Summer Monsoon
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4.1.1 Downstream of the Banbasa Barrage

B. Aquatic biodiversity
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Bagarius bagarius B. bagarius



4.1.1.1 Downstream of the Banbasa Barrage – Present State

A. Fluvial geomorphology

The 

The ‘Present’ and ‘Desired’ state of the Sharda River downstream of the 

Cross Section Width (m) Max. Depth (m) Depth at time 
of survey (m)

w/dmax ratio

Main Section 620 5.27 1.93 107.83

B. Aquatic biodiversity

Chagunius chagunio, Bangana 
dero, L. dyocheilus, L. boga, Tor putitora, T. tor, Schizothorax richardsonii, Garra 

Bagarius bagarius B. bagarius



A. Fluvial geomorphology

The 

In terms of planform dynamics, the main river channel around this location shows 

B. Aquatic biodiversity

Chagunius chagunio, Bangana 
dero, L. dyocheilus, L. boga, Tor putitora, T. tor, Schizothorax richardsonii, Garra 
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C. Socio-cultural

rd

 

B. Aquatic biodiversity
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E-Flows location

The ‘Desired’

Fluvial

Aquatic
Biodiversity

Moderately

Moderately

Near 
Pristine

lateral connectivity is 

upstream side is well 

monsoon

human interference is 

the water quality is

considered to be 
adequate, summer 

side and that causes
inconvenience for the
communities

4.1.1.2 Downstream of the Banbasa Barrage–Desired State

S. No.  Thematic
area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present state

B. Aquatic biodiversity

Chagunius chagunio, Bangana 
dero, L. dyocheilus, L. boga, Tor putitora, T. tor, Schizothorax richardsonii, Garra 

Bagarius bagarius B. bagarius



4.1.2 Palia KalanB. Aquatic biodiversity

Chagunius chagunio, Bangana 
dero, L. dyocheilus, L. boga, Tor putitora, T. tor, Schizothorax richardsonii, Garra 

Bagarius bagarius B. bagarius



Cross Section Width (m) Max. Depth (m) Depth at time 
of survey (m)

w/dmax ratio

Main Section 520 6.25 3.72 83.20

4.1.2.1 Palia Kalan – Present State

A. Fluvial geomorphology

Th downstream 

minor channels in both the upstream and downstream reaches have been 

94  |Environmental Flows of Major Rivers in Uttar Pradesh



location on Sharda River

A. Fluvial geomorphology

Th downstream 

minor channels in both the upstream and downstream reaches have been 

In summary, the Sharda River at this location is characterised by a sinuous 

B. Aquatic biodiversity

recorded species, Schizothorax richardsonii (rarely available) is Vulnerable (VU) and 
Ailia coila Schizothrax 
richardsonii  in this river, about 

Ailia coila commonly called “Patasi” or ‘India Ailia’ and 
Schizothorax richardsonii commonly termed as “Asaila” or “Snow trout” is also a 

Mystus bleekeri, Mystus cavasius, Sperata 
seenghala, Rita rita and Clupisoma garua are some of the economically important 

A. Fluvial geomorphology

Rotational failure of bank material is observed on the left bank of the channel 

In summary, the Sharda River at this location is characteristic of a 
B. Aquatic biodiversity

Wallago attu, commonly called “Lanchi” or “Paran”, is found to be Vulnerable (VU) 

Cirrhinus mrigala, 
Cirrhinus reba, Mystus cavasius, Channa punctata. Tor putitora was not found 

C. Socio-cultural aspects

Chhat Puja 

Respondents were proud to show the banks where the puja is conducted and 
Gram Panchayat.

 

 

Indian major carps (Labeo rohita, Catla catla, Cirrhinus mrigala) other carps 
(Bangana dero, Labeo dyocheilus, L. gonius) and other species such as Chagunius 
chagunio

C. Socio-cultural

Deliberations were held with shopkeepers, priests, farmers, pallage farmers 

(pallage) is another source of livelihood for 

cucurbitaceae 

location, as it reduces water levels and consequently results in an unsatisfactory 

The team was informed about another occasional but critical problem faced by 
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A. Fluvial geomorphology

Rotational failure of bank material is observed on the left bank of the channel 

In summary, the Sharda River at this location is characteristic of a 
B. Aquatic biodiversity

Wallago attu, commonly called “Lanchi” or “Paran”, is found to be Vulnerable (VU) 

Cirrhinus mrigala, 
Cirrhinus reba, Mystus cavasius, Channa punctata. Tor putitora was not found 

C. Socio-cultural aspects

Chhat Puja 

Respondents were proud to show the banks where the puja is conducted and 
Gram Panchayat.
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Indian major carps (Labeo rohita, Catla catla, Cirrhinus mrigala) other carps 
(Bangana dero, Labeo dyocheilus, L. gonius) and other species such as Chagunius 
chagunio

C. Socio-cultural

Deliberations were held with shopkeepers, priests, farmers, pallage farmers 

(pallage) is another source of livelihood for 

cucurbitaceae 

location, as it reduces water levels and consequently results in an unsatisfactory 

The team was informed about another occasional but critical problem faced by 
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Cirrhinus mrigala, 
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Indian major carps (Labeo rohita, Catla catla, Cirrhinus mrigala) other carps 
(Bangana dero, Labeo dyocheilus, L. gonius) and other species such as Chagunius 
chagunio

C. Socio-cultural

Deliberations were held with shopkeepers, priests, farmers, pallage farmers 

(pallage) is another source of livelihood for 

cucurbitaceae 

location, as it reduces water levels and consequently results in an unsatisfactory 

The team was informed about another occasional but critical problem faced by 



location

Fluvial

Aquatic
Biodiversity

Moderately

Near 
Pristine

Near 
Pristine

lateral connectivity, with 

monsoon

river dolphin

Shallower river stream,
reduced water levels 

is another reason

4.1.2.2 Palia Kalan–Desired State

S. No.  Thematic
area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present state



4.1.3 Downstream of the Lower Sharda Barrage
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The Present and Desired state of the Sharda River downstream of the Lower 

Cross Section Width (m) Max. Depth (m) Depth at time 
of survey (m)

w/dmax ratio

Main Section 640 7 3.3 91.43

4.1.3.1 Downstream of the Lower Sharda Barrage – 
Present State

A. Fluvial geomorphology

Rotational failure of bank material is observed on the left bank of the channel 

In summary, the Sharda River at this location is characteristic of a 
B. Aquatic biodiversity

Wallago attu, commonly called “Lanchi” or “Paran”, is found to be Vulnerable (VU) 

Cirrhinus mrigala, 
Cirrhinus reba, Mystus cavasius, Channa punctata. Tor putitora was not found 

C. Socio-cultural aspects

Chhat Puja 

Respondents were proud to show the banks where the puja is conducted and 
Gram Panchayat.
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The ‘Desired’ state of the Sharda River for the Downstream of the Lower Sharda 

Fluvial

Aquatic
Biodiversity

Moderately

Moderately

Moderately
lateral connectivity is 

areas in both the left and 

channel belt are 

diversity is observed, 

hindered due to 

People are distressed by 

summers and to some 

This does not match their
recollections of the river

4.1.3.2 Downstream of the Lower Sharda Barrage – 
Desired State

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State



4.2 Ghagra River



a. Zone-1:

b. Zone-2: This zone falls within Barabanki, Sitapur, Bahraich, Balrampur, 

c. Zone-3: This

d. Zone-4: Thi



a. Zone-1:

b. Zone-2: This zone falls within Barabanki, Sitapur, Bahraich, Balrampur, 

c. Zone-3: This

d. Zone-4: Thi

Turtipar

Jaunpur



% Species IUCN status

VU: Vulnerable

NT: Near Threatened

NE: Not Evaluated

VU, 2%LC, 80%

NT, 15%

NE, 3%

River depth (m)

Surveys
not
conducted,
as the
location
was
selected
later

Surveys
not
conducted,
as the
location
was
selected
later

Total Dissolved 

9

Physical 
appearance

Turbid

Hydrological and
Water-quality
Parameters

Elgin Bridge near
Barabanki

Ayodhya Downstream
Rajghat Bridge

Dohri Ghat Turtipar

Summer Monsoon Summer Monsoon Summer Monsoon Summer Monsoon

Turbid Turbid





4.2.1 Elgin Bridge



Cross Section Width (m) Max. Depth (m) Depth at time 
of survey (m)

w/dmax ratio

Main Section 1175 12 6.8 97.92

4.2.1.1 Elgin Bridge – Present State

A. Fluvial geomorphology

B. Aquatic biodiversity 

Chitala chitala, Ompok bimaculatus, Ompok 
pabda and Ompok pabo. Chitala chitala

C.  Socio-cultural aspects
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A. Fluvial geomorphology

B. Aquatic biodiversity 

Chitala chitala, Ompok bimaculatus, Ompok 
pabda and Ompok pabo. Chitala chitala

C.  Socio-cultural aspects

location

 

4.2.1.2 Elgin Bridge – Desired State

Fluvial

Aquatic
Biodiversity

Moderately

Moderately

Near 
Pristine

Floodplain is well 

dynamics indicate that 

Several reaches are 
prone to bank erosion as 
is also evidenced by bank 
protection measures in 
this stretch

Good connectivity and a 
reasonably intact section, 
apart from some 

interferences

perceived to be lower 

people’s aspiration of a 

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present state



4.2.2 Ayodhya



Cross Section Width (m) Max. Depth (m) Depth at time 
of survey (m)

w/dmax ratio

Main Section 1045 12 5.7 87.08

4.2.2.1 Ayodhya – Present State

A. Fluvial geomorphology

B. Aquatic biodiversity
 

reported from Faizabad, which is close to Ayodhya, and these species are under 
Chitala chitala, Ompok 

bimaculatus and Ompok pabda. Chitala chitala

C. Socio-cultural aspects

aachman, daily aarti,

several pallage 
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A. Fluvial geomorphology

Alluvial islands
Lateral bars
Midchannel bar
River channel

B. Aquatic biodiversity
 

reported from Faizabad, which is close to Ayodhya, and these species are under 
Chitala chitala, Ompok 

bimaculatus and Ompok pabda. Chitala chitala
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A. Fluvial geomorphology

B. Aquatic biodiversity
 

reported from Faizabad, which is close to Ayodhya, and these species are under 
Chitala chitala, Ompok 

bimaculatus and Ompok pabda. Chitala chitala

C. Socio-cultural aspects

aachman, daily aarti,

several pallage 





4.2.2.2 Ayodhya – Desired State

Fluvial

Aquatic
Biodiversity

Moderately

Moderately

Near 
Pristine

dynamics indicate that 
the river is susceptible to 

From the species 
perspective, there is 
human disturbance 
around the location, 

which impacts local 
biodiversity

river, as it does not match 
their memories of the 

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State



4.2.3 Dohri Ghat

th avatar Parshuram and 7th 

, Dohri 



Cross Section Width (m) Max. Depth (m) Depth at time 
of survey (m)

w/dmax ratio

Main Section 680 17 10.7 40.00

4.2.3.1 Dohri Ghat – Present State

A. Fluvial geomorphology

Both upstream and downstream of the Dohri Ghat, a major part of the main 

B. Aquatic biodiversity

 Ompok bimaculatus.

C. Socio-cultural aspects

The river is considered to be holy and ‘pure’, where Lord Ram and Lord Parshuram 

 chhat, kartik,
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A. Fluvial geomorphology

Both upstream and downstream of the Dohri Ghat, a major part of the main 

B. Aquatic biodiversity

 Ompok bimaculatus.

C. Socio-cultural aspects

The river is considered to be holy and ‘pure’, where Lord Ram and Lord Parshuram 

 chhat, kartik,



 



4.2.3.2 Dohri Ghat – Desired State

Fluvial

Aquatic
Biodiversity

Moderately

Moderately
channel form around 

river dynamics and bank 
erosion, and excessive 

Inadequate native 
abundance and diversity 

human interference also 
observed

inadequate for 

pollution

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State

4.2.4 Turtipar



Cross Section Width (m) Max. Depth (m) Depth at time 
of survey (m)

w/dmax ratio

Main Section 1124 11.5 5.2 97.74



4.2.4.1 Turtipar – Present State

A. Fluvial geomorphology

channel substrate and banks are observed, with calcretic bed material exposed 

Besides this, extensive pallage 

to be an ‘impenetrable barrier

water in the summer, which washes away pallage 

 
 

 

B. Aquatic biodiversity

Wallago 
attu Bagarius bagarius

C. Socio-cultural aspects

Turtipar has been settled since ancient times, as is evidenced by the presence of 

the birthplace of his son Parasuram

pallage 

was observed, which illustrates the warm relationship between the river and the 
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Besides this, extensive pallage 

to be an ‘impenetrable barrier

water in the summer, which washes away pallage 

 
 

 

B. Aquatic biodiversity

Wallago 
attu Bagarius bagarius

C. Socio-cultural aspects

Turtipar has been settled since ancient times, as is evidenced by the presence of 

the birthplace of his son Parasuram

pallage 

was observed, which illustrates the warm relationship between the river and the 



4.2.4.2 Turtipar – Desired State

Fluvial

Aquatic
Biodiversity

Moderately

Moderately

Near 
Pristine

sedimentation is noted in
downstream reaches and

remove excess sediments

with active presence of 

human interference is  

water only extends from 
four to seven bays of the 

causes trouble to the

S. No.  Thematic
area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present state



4.3 Gomti River

sadhus 

, the width of the river increases from 

each of which is a replica of a famous temples from across the 

a. Zone–1:

b. Zone–2: The 

c. Zone-3:

of the river as the city of Lucknow falls under this zone, where pollution and 

d. Zone–4: 



sadhus 

, the width of the river increases from 

a. Zone–1:

b. Zone–2: The 

c. Zone-3:

of the river as the city of Lucknow falls under this zone, where pollution and 

d. Zone–4: 



Jaunpur



 Ctenopharyngodon idella, 
Cyprinus carpio, Hypophthalmichthys molitrix, Hypophthalmichthys nobilis, Clarias 
gariepinus, Oreochromis mossambicus and Oreochromis niloticus.

VU, 5%

LC, 81%

NT, 11%

NE, 2% DD, 1%

% Species IUCN status

VU: Vulnerable

NT: Near Threatened

NE: Not Evaluated

River Depth (m)

Surveys
not
conducted

Surveys
not
conducted

Greenish

Total Dissolved 

7

Black

4

Hydrological and
Water-quality
Parameters

Lucknow Upstream 
Barrage near Mehndi 
Ghat

Lucknow near 
Aqueduct Downstream
of Barrage

Sultanpur Jaunpur

Summer Monsoon Summer Monsoon Summer Monsoon Summer Monsoon

Black Greenish Greenish

7



4.3.1 Mehndi Ghat – Peepa Pul 
(Upstream of the Gomti Barrage)

Peepa Pul)
addition to people from this location, the team also interviewed people 

The Present and Desired states of the river around Mehndi Ghat location is 

*



Cross Section Width (m) Max. Depth (m) Depth at time 
of survey (m)

w/dmax ratio

Main Section 1184* 12.2 3.6 97.05



4.3.1.1 Mehndi Ghat (Peepa Pul) – Present State

A. Fluvial geomorphology

B. Aquatic biodiversity

Ompok bimaculatus 
 Cyprinus carpio, which is an exotic species 

and commonly called “common carp”, Wallago attu, which is also an economically 
Oreochromis 

mossambicus, “Tilapia”.



A. Fluvial geomorphology

B. Aquatic biodiversity

Ompok bimaculatus 
 Cyprinus carpio, which is an exotic species 

and commonly called “common carp”, Wallago attu, which is also an economically 
Oreochromis 

mossambicus, “Tilapia”.

Some of the Near Threatened and Vulnerable species were also reported in 

a. Ompok bimaculatus (NT), Bagarius bagarius (NT), Ailia coila (NT), 
Hypophthalmichthys molitrix (NT), Cyprinus carpio (VU), Wallago attu (VU), and 
Oreochromis mossambicus (VU) 

b. Channa orientalis (VU), Chitala chitala (NT), Chela laubuca (NT), Labeo pangusia 
(NT), Ompok pabda (NT), Ompok pabo (NT), Bagarius bagarius (NT), (Srivastava 



A. Fluvial geomorphology

B. Aquatic biodiversity

Ompok bimaculatus 
 Cyprinus carpio, which is an exotic species 

and commonly called “common carp”, Wallago attu, which is also an economically 
Oreochromis 

mossambicus, “Tilapia”.

C. Socio-cultural aspects

 Chikan karigars
the river to wash freshly made ‘chikan

traditional ghat 

water supply for Lucknow and the extraction from the river has been steadily 



location

4.3.1.2 Mehndi Ghat (Peepa Pul) – Desired State

Fluvial

Aquatic
Biodiversity

Moderately

Moderately

ModeratelyThe river around this 

occupied by urban 
settlements and the river 
has practically no 

Reduced water levels, 
lack of access to the river 

is noted, especially in the 
downstream section of 

The physical appearance 
of the water in the river 
looks satisfactory around 

as reported in secondary 

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State

4.3.2 Gomti Nagar near Aqueduct



section of the 



Cross Section Width (m) Max. Depth (m) Depth at time 
of survey (m)

w/dmax ratio

Main Section 374 12.5 1.8 29.92

4.3.2.1 Gomti Nagar near Aqueduct – Present State

A. Fluvial geomorphology

The upstream and downstream sections around this location show fairly 
symmetrical cross sections, while the main section channel is asymmetric with 

B. Aquatic biodiversity

Ompok bimaculatus in Near Threatened (NT) and Cyprinus 
carpio
have also been reported from this location, such as Chitala chitala (NT), Ompok 
pabda (NT), Bagarius bagarius (NT), Ailia coila (NT) and Wallago attu (VU).

Besides this, Indian major carp species were reported in secondary literature 
 Catla catla, Labeo rohita, and Cirrhinus mrigala. 



C. Socio-cultural aspects

On this river stretch, access is not an issue anymore, but water 

One respondent was so incensed by the state of the river that 

treatment plant, as well as a few drains that directly fall into the 

A. Fluvial geomorphology B. Aquatic biodiversity

species from the stretch (as reported in secondary literature), only three species 

 Oreochromis mossambicus 
and Cyprinus carpio. 

 Chitala chitala (NT), 
Ompok bimaculatus (NT), Bagarius bagarius (NT), Ailia coila (NT), Wallago attu (VU).

Besides this, Indian major carp species are reported in secondary literature from 
Catla catla, Labeo rohita, and Cirrhinus mrigala. As in 

mentioned earlier, 
the Gomti River is fed 

the river too, there 

which fed the river as 
recently as two 

riverbed has 

also makes the river 
inhospitable to all 

result has been 
reduction of 

water for humans 

present, the only 

the temple of Sailani 

downstream of 

C. Socio-cultural aspects

Sita kund. It is believed that 

Pancho Peer ka Mazhar dargah and the temple 

Aarti 

Aarti 

The dargah attracts scores of devotees and hosts urus 
saavan

woman devotee take aachman

The devotees who visit the mazaar also use this water to perform wuzu

Dargah



4.3.2.2 Gomti Nagar near Aqueduct – Desired State

Fluvial

Aquatic
Biodiversity

Moderately

Moderately

Moderately

The river around this location 

occupied by urban 

connectivity, poor water
quality, the river is devoid of 
any healthy aquatic life

been pollution here, there is 

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State

4.3.3 Sultanpur

A. Fluvial geomorphology B. Aquatic biodiversity

species from the stretch (as reported in secondary literature), only three species 

 Oreochromis mossambicus 
and Cyprinus carpio. 

 Chitala chitala (NT), 
Ompok bimaculatus (NT), Bagarius bagarius (NT), Ailia coila (NT), Wallago attu (VU).

Besides this, Indian major carp species are reported in secondary literature from 
Catla catla, Labeo rohita, and Cirrhinus mrigala. As in 

C. Socio-cultural aspects

Sita kund. It is believed that 

Pancho Peer ka Mazhar dargah and the temple 

Aarti 

Aarti 

The dargah attracts scores of devotees and hosts urus 
saavan

woman devotee take aachman

The devotees who visit the mazaar also use this water to perform wuzu

Dargah



A. Fluvial geomorphology B. Aquatic biodiversity
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Pancho Peer ka Mazhar dargah and the temple 

Aarti 

Aarti 

The dargah attracts scores of devotees and hosts urus 
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woman devotee take aachman

The devotees who visit the mazaar also use this water to perform wuzu

Dargah



Cross Section Width (m) Max. Depth (m) Depth at time 
of survey (m)

w/dmax ratio

Main Section 229 10 1.7 29.90

4.3.3.1 Sultanpur – Present State

A. Fluvial geomorphology B. Aquatic biodiversity

species from the stretch (as reported in secondary literature), only three species 

 Oreochromis mossambicus 
and Cyprinus carpio. 

 Chitala chitala (NT), 
Ompok bimaculatus (NT), Bagarius bagarius (NT), Ailia coila (NT), Wallago attu (VU).

Besides this, Indian major carp species are reported in secondary literature from 
Catla catla, Labeo rohita, and Cirrhinus mrigala. As in 

Main Section
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C. Socio-cultural aspects
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Pancho Peer ka Mazhar dargah and the temple 

Aarti 

Aarti 

The dargah attracts scores of devotees and hosts urus 
saavan

woman devotee take aachman

The devotees who visit the mazaar also use this water to perform wuzu

Dargah



Figure 90: 
Planform 

River around 
the Sultanpur 

location 

2019
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A. Fluvial geomorphology B. Aquatic biodiversity

species from the stretch (as reported in secondary literature), only three species 

 Oreochromis mossambicus 
and Cyprinus carpio. 

 Chitala chitala (NT), 
Ompok bimaculatus (NT), Bagarius bagarius (NT), Ailia coila (NT), Wallago attu (VU).

Besides this, Indian major carp species are reported in secondary literature from 
Catla catla, Labeo rohita, and Cirrhinus mrigala. As in 

4.3.3.2 Sultanpur – Desired State

Fluvial

Aquatic
Biodiversity

Moderately

Moderately

Moderately

Lack of any natural

heavily occupied 

features have been 
obliterated due to human 
interventions and there is 

A disturbed location, 

much critical aquatic 

pollution are critical 

some life around this 
location and 

interactions of local 
communities with the 

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State

C. Socio-cultural aspects

Sita kund. It is believed that 

Pancho Peer ka Mazhar dargah and the temple 

Aarti 

Aarti 

The dargah attracts scores of devotees and hosts urus 
saavan

woman devotee take aachman

The devotees who visit the mazaar also use this water to perform wuzu

Dargah
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 Oreochromis mossambicus 
and Cyprinus carpio. 
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4.3.4  Jaunpur

th century 
Shahi Pul

bank under Shahi Pul

C. Socio-cultural aspects

Sita kund. It is believed that 

Pancho Peer ka Mazhar dargah and the temple 

Aarti 

Aarti 

The dargah attracts scores of devotees and hosts urus 
saavan
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Dargah
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Cross Section Width (m) Max. Depth (m) Depth at time 
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4.3.4.1 Jaunpur – Present State

A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu, 
Oreochromis mossambicus and Cyprinus carpio are found to be in the Vulnerable 

Cyprinus carpio commonly known as 
“common carp” and Oreochromis mossambicus commonly called “Tilapia” are 

Wallgo attu
As per secondary literature, at a nearby location, several other species such as 
Chela laubuca (NT), Ompok bimaculatus (NT), Bagarius bagarius (NT), Ailia coila (NT), 

Besides this, Indian major carp species are reported in secondary literature from 
Catla catla, Labeo rohita, and Cirrhinus mrigala. These 

C. Socio-cultural aspects

There are mosques and temples on either side of the banks, both upstream and 

 mallahs, the traditional 

Gomti aarti 
aarti is 

sparsely attended, mainly by the people who are part of this cleanliness 

C. Socio-cultural aspects

Sita kund. It is believed that 

Pancho Peer ka Mazhar dargah and the temple 

Aarti 

Aarti 

The dargah attracts scores of devotees and hosts urus 
saavan

woman devotee take aachman

The devotees who visit the mazaar also use this water to perform wuzu

Dargah
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4.3.4.2 Jaunpur – Desired State

Fluvial

Aquatic
Biodiversity

Moderately

Moderately

Moderately

Moderately

The river has been almost 
static for the last four 
decades and there is very 

Some revival of river is
apparent at this location, 
as the species diversity 
has improved at this 

with the river is still 

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State



4.4 Rapti river

The Gonda Gazetteer mentions that on either side of the Rapti river, the land is 

. 

Similarly, the Rapti River and its tributaries are recorded to be very well stocked 
A. Zone 1 - This zone falls within Bahraich, Shrawasti and Balrampur districts of 

B. Zone 2 - 

C. Zone 3 - 

Cirrhinus reba, Labeo bata, Labeo 
calbasu, Bagarius bagarius
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NE, 2%

LC, 86%

NT, 8%

VU, 2%

% Species IUCN status

VU: Vulnerable

NT: Near Threatened

NE: Not Evaluated



E-Flows locations

River Depth (m)

Data not 
collected, 
as this site 
was 
selected
later 

Turbid

Total Dissolved 

Turbid

Not
Available
Not
Available

Brownish

Hydrological and
Water-quality
Parameters

Balrampur Bansi Gorakhpur

Summer Monsoon Summer Monsoon Summer Monsoon

Turbid

4.4.1 Balrampur

location is around 6km away from the main city and the banks were free from 



Distance (m)

The Present and Desired state of the Rapti River for the Balrampur location is 

Cross Section Width (m) Max. Depth (m)* Depth at time 
of survey (m)

w/dmax ratio

Main Section 657 7 2 93.86

4.4.1.1 Balrampur - Present State

A. Fluvial geomorphology

the Rapti River around Balrampur shows a sinuous channel with patches of 

B. Aquatic biodiversity

 Labeo bata, 
Mystus cavasius, Wallago attu, Rita rita, Bagarius bagarius and Mastacembelus 
armatus
data, Wallago attu (Vulnerable) which is commonly called “Lanchi” and Bagarius 
bagarius

As per secondary records, B.bagarius
Wallago attu was also reported from 

Bagarius bagarius was reported by 

interferences, the water quality appears to be free from noticeable industrial and 

Besides this, Indian major carp species are reported in secondary literature from 
Catla catla, Labeo rohita, and Cirrhinus mrigala

C. Socio-cultural aspects

The town of Balrampur was part of the Balrampur state, and was once the 
talukdari estate in the United Provinces, which was acquired by Madoh 

th

th

The surveys revealed very little pallage 

 There are records of seven 

ruins of Sahet Mahet
Magh Mela, Navratri, and Chhat puja are some of 

th

pallage 
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B. Aquatic biodiversity
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interferences, the water quality appears to be free from noticeable industrial and 

Figure 102: Rita rita

Besides this, Indian major carp species are reported in secondary literature from 
Catla catla, Labeo rohita, and Cirrhinus mrigala
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A. Fluvial geomorphology

the Rapti River around Balrampur shows a sinuous channel with patches of 

B. Aquatic biodiversity

 Labeo bata, 
Mystus cavasius, Wallago attu, Rita rita, Bagarius bagarius and Mastacembelus 
armatus
data, Wallago attu (Vulnerable) which is commonly called “Lanchi” and Bagarius 
bagarius

As per secondary records, B.bagarius
Wallago attu was also reported from 

Bagarius bagarius was reported by 

interferences, the water quality appears to be free from noticeable industrial and 

Besides this, Indian major carp species are reported in secondary literature from 
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C. Socio-cultural aspects

The town of Balrampur was part of the Balrampur state, and was once the 
talukdari estate in the United Provinces, which was acquired by Madoh 

th

th

The surveys revealed very little pallage 

 There are records of seven 

ruins of Sahet Mahet
Magh Mela, Navratri, and Chhat puja are some of 

th

pallage 

4.4.1.2 Desired State

Fluvial

Aquatic
Biodiversity

Moderately

Near 
Pristine

Near 
Pristine

The river is fairly stable 

and asymmetric channel 

The river is in satisfactory
state, with no major distur
bances from the aquatic 

are extremely low, with the 

very few pools where the 
water remains waist deep, 
but most of the stream is 
such that one can easily 

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State

4.4.2 Bansi



Cross Section Width (m) Max. Depth (m) Depth at time 
of survey (m)

w/dmax ratio

Main Section 340 9.75 2.65 34.87

4.4.2.1 Bansi-Present State

A. Fluvial geomorphology



Figure 105: Planform dynamics of the Rapti River near Bansi for the years 1990, 2000, 
2010, 2019

B. Aquatic biodiversity

Cirrhinus reba, Labeo calbasu, Labeo gonius, Ompok bimaculatus, 
Wallago attu Clupisoma garua

Ompok bimaculatus
Wallago attu Ompok bimaculatus

 Catla catla, Labeo rohita, Cirrhinus mrigala.

C. Socio-cultural aspects

pallage 

33

puri-sabzi

Dhan 
Jarhan 

Boro 34

pallage 

Maagh Mela Chhat Puja
Maagh Mela,
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Maagh Mela,

33 

34  



B. Aquatic biodiversity

Cirrhinus reba, Labeo calbasu, Labeo gonius, Ompok bimaculatus, 
Wallago attu Clupisoma garua

Ompok bimaculatus
Wallago attu Ompok bimaculatus
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C. Socio-cultural aspects

pallage 

33

puri-sabzi

Dhan 
Jarhan 

Boro 34

pallage 

Maagh Mela Chhat Puja
Maagh Mela,



Table 32: Present and Desired state of the Rapti River at the Bansi E-Flows location

4.4.2.2 Desired State

S. No.  Thematic
area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present state

1

3

4.4.3 Birdghat – Gorakhpur



E-Flows location



location

Cross Section Width (m) Max. Depth (m)* Depth at time 
of survey (m)

w/dmax ratio

Main Section 2050 11.75 2.2 174.47

4.4.3.1 Birdghat–Gorakhpur-Present State

A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu

 Catla catla, Labeo rohita, Cirrhinus mrigala. 

C. Socio-cultural aspects

th Gorakhnath

Tal

ghats 

pallage 

36

Chhat puja

sadhu

Holi 

Chhat puja



years 1990, 2000, 2010, 2019

A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu

 Catla catla, Labeo rohita, Cirrhinus mrigala. 

C. Socio-cultural aspects

th Gorakhnath

Tal

ghats 

pallage 

36

Chhat puja

sadhu

Holi 

Chhat puja



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu

 Catla catla, Labeo rohita, Cirrhinus mrigala. 

C. Socio-cultural aspects

th Gorakhnath

36

Tal

ghats 

pallage 

36

One of the youths 
exercising on the 

sandbanks explained 
how the river had 
proved a blessing 

during the times of 
COVID lockdown. He 

explained that many of 
them has lost work 

during the lockdown. 
But they were able to 
come to the river and 

safely meet in the open 
air, with adequate 

distancing. Rather than 
turn to unhealthy habits 

during this period of 
forced inactivity, they 

set up a club amongst 
themselves where they 
visit the river daily and 

exercise together. 
During the lockdown, 

about a hundred people 
would exercise here. 

This underlines the 
importance of open 

spaces along the river in 
an urban area.

Chhat puja

sadhu

Holi 

Chhat puja



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu

 Catla catla, Labeo rohita, Cirrhinus mrigala. 

C. Socio-cultural aspects

th Gorakhnath

Tal

ghats 

pallage 

36

Chhat puja

sadhu

Holi 

Chhat puja



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu

 Catla catla, Labeo rohita, Cirrhinus mrigala. 

C. Socio-cultural aspects

th Gorakhnath

Tal

ghats 

pallage 

36

E-Flows location

4.4.3.2 Desired State

 

S. No.  Thematic
area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present state

1

3

Chhat puja

sadhu

Holi 

Chhat puja



4.5 Ganga River

 

(a) (October 07th, 2016) calls for an urgent need, 'to 

throughout its length, so as to restore its ecological integrity that enables it to 

-

-

manner.

its tributaries and all the rivers.

(b) (October 09th, 2018). 

the downstream location of various water resources infrastructure projects (Dams and 
Barrages).

A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio Oreochromis niloticus
Rita rita, Sperata seenghala, Mastacembelus armatus, Labeo 

bata

C. Socio-cultural aspects

Ganga ji Ganga Maa

aachman



 Wallago attu 
Cyprinus carpio 

Channa orientalis
Labeo pangusia, Ompok pabda, Bagarius bagarius 

Ailia coila 

Cyprinus carpio Oreochromis niloticus

A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio Oreochromis niloticus
Rita rita, Sperata seenghala, Mastacembelus armatus, Labeo 

bata

C. Socio-cultural aspects

Ganga ji Ganga Maa

aachman



 Wallago attu 
Cyprinus carpio 

Channa orientalis
Labeo pangusia, Ompok pabda, Bagarius bagarius 

Ailia coila 

Cyprinus carpio Oreochromis niloticus

A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio Oreochromis niloticus
Rita rita, Sperata seenghala, Mastacembelus armatus, Labeo 

bata

C. Socio-cultural aspects

Ganga ji Ganga Maa

aachman



DD, 5%

LC, 81%

NE, 4%

NT, 6% VU, 4%

% Species IUCN status

Hydrological and
Water-quality
Parameters

Shahzadpur Rajghat–Varanasi

Summer Monsoon Summer Monsoon

A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio Oreochromis niloticus
Rita rita, Sperata seenghala, Mastacembelus armatus, Labeo 

bata

C. Socio-cultural aspects

Ganga ji Ganga Maa

aachman



4.5.1 Shahzadpur

Karenti ghat in 

location

Cross Section Width (m) Max. Depth (m)* Depth at time 
of survey (m)

w/dmax ratio

Main Section 1890 12.7 2.9 148.82

A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio Oreochromis niloticus
Rita rita, Sperata seenghala, Mastacembelus armatus, Labeo 

bata

C. Socio-cultural aspects

Ganga ji Ganga Maa

aachman



4.5.1.1 Shahzadpur-Present State

A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio Oreochromis niloticus
Rita rita, Sperata seenghala, Mastacembelus armatus, Labeo 

bata

C. Socio-cultural aspects

Ganga ji Ganga Maa

aachman
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B. Aquatic biodiversity

Cyprinus carpio Oreochromis niloticus
Rita rita, Sperata seenghala, Mastacembelus armatus, Labeo 

bata

C. Socio-cultural aspects

Ganga ji Ganga Maa

aachman



A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio Oreochromis niloticus
Rita rita, Sperata seenghala, Mastacembelus armatus, Labeo 

bata

C. Socio-cultural aspects

Ganga ji Ganga Maa

aachman

pallage 

pallage 

4.5.1.2 Desired State

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State

1

3



A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio Oreochromis niloticus
Rita rita, Sperata seenghala, Mastacembelus armatus, Labeo 

bata

C. Socio-cultural aspects

Ganga ji Ganga Maa

aachman

4.5.2 Rajghat – Varanasi

Hseun Tsang, who travelled in India between 629 and 645 AD, referred to the area 
around the city as Kasi and the city itself as Varanasi (Po-Lo-Na-Se). He refers to the 
landscape as follows: ‘the climate of this district was temperate and the harvests were 
abundant; fruit and other trees grew densely and there was luxuriant vegetation, 
thickets of trees gave continuous shade and there were streams of pure water.’ The 
narrative also refers to more than a hundred temples in the area, with 30 in the city 
alone.



A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio Oreochromis niloticus
Rita rita, Sperata seenghala, Mastacembelus armatus, Labeo 

bata

C. Socio-cultural aspects

Ganga ji Ganga Maa

aachman

also be seen.

E-Flows location



A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio Oreochromis niloticus
Rita rita, Sperata seenghala, Mastacembelus armatus, Labeo 

bata

C. Socio-cultural aspects

Ganga ji Ganga Maa

aachman

E-Flows location.

4.5.2.1  Rajghat–Varanasi-Present State

A. Fluvial geomorphology



2010, 2019.

1990 2010 2019
0.00

10.00

20.00

30.00

40.00

Cu
m

ul
at

iv
e 

A
re

a 
(s

q.
km

)

Area distribution of the major geomorphic features (1990-2019)

2000
Year



B. Aquatic biodiversity

Cyprinus carpio

Sperata 
seenghala Eutropiichthys vacha 

Figure 119: Eutropiichthys vacha 

C. Socio-cultural aspects

Ganga ji or Ganga Ma. 

pallage 

pallage 



B. Aquatic biodiversity

Cyprinus carpio

Sperata 
seenghala Eutropiichthys vacha 

C. Socio-cultural aspects

Ganga ji or Ganga Ma. 

pallage 

pallage 



B. Aquatic biodiversity

Cyprinus carpio

Sperata 
seenghala Eutropiichthys vacha 

C. Socio-cultural aspects

In case of larger or mighty 
rivers like Ganga (especially 
middle to lower stretches), the 

comparison to other 
comparatively smaller rivers 

the middle and downstream 
stretches of larger rivers and 

stocks and large-sized 

auto-stocking/propagation of 
the critical species in the river. 
Many of these forms move 
upstream during 

and help in planting/stocking 
of the upstream stretches 

in the river is always useful for 

omnivores and carnivorous 

Therefore, while 
recommending E-Flows for 
such rivers, in addition to 

aquatic species, such as Ganga 
river dolphin, Mahseer, IMCs, 
etc., due consideration to this 
aspect is essential and the 

proposed accordingly. In fact, 
enhanced depths and 

always useful for maintaining 
the ecosystems perpetually. If 
such considerations are not 

aquatic life forms, the 
ecological health of the river 

Ganga ji or Ganga Ma. 

pallage 

pallage 



B. Aquatic biodiversity

Cyprinus carpio

Sperata 
seenghala Eutropiichthys vacha 

C. Socio-cultural aspects

Ganga ji or Ganga Ma. 

pallage 

pallage 

location

4.5.2.2  Desired State

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State

1

3



4.6 Yamuna River

triveni 
sangam

Prayag

Segment Distance Length, Kms

Himalayan Segment

Upper Segment

Delhi Segment

Eutriphicated Segment

Diluted Segment

From origin to Tajewala Barrage (172km)

(224km)

(22km)

(490km)

(468km)

Table 39:  Five Segments of the Yamuna River41

41





a. Zone 1 

Zone 2 

c. Zone 3

d. Zone 4



a. Zone 1 

Zone 2 

c. Zone 3

d. Zone 4

S. No.  
Site 
Name Latitude Longitude Rationale for selection 

•

•

•

•
•

•

•
•

•
•  
•

•

•

•

Table 40: Sites for E-Flows assessment for the Yamuna River.



Figure 121: E-Flows sites on the Yamuna River

EN, 1%

LC, 83%

VU, 4%

DD, 3% NE, 2% NT, 2%

% Species IUCN status



E-Flows locations

Parameters Mohana Mathura Agra Auraiya

River Depth 
in m Average,
(min-max)

1.06 (0.60-1.2) 1.37 (0.3-3.8) 1.73 (0.36-1.9) 1.61 (0.33-1.99)

Pratappur

1.76 (0.36-1.99

River Depth in
Feet Average,
(min-max)

River Width 
(m)

3.5 (2.1-4.2) 4.5 (1-12.5) 5.7 (1.2-16.1) 5.3 (1.1-3.12) 5.8 (1.2-16.4)

192 166 194 350 510

Average 
Current 
Velocity
(m/sec)

0.18 0.12 0.16 0.19 0.21

Temperature
 (°C)

16.2 18.2 18.9 18.6 18.2

Dissolved Very Low 2.8 4.0 6.0 6.3

Total 
Dissolved 
Solids (mg/l)

1.190 9.14 863 505 425

Physical 
Appearance

Black Black Black Clear Clear

pH 9.0 8.7 8.5 7.2 6.9



4.6.1 Mohana site



(From HFL). 

Cross Section Width (m) Max. Depth (m)* Depth at time 
of survey (m)

w/dmax ratio

Main Section 621 7 2.4 88.7



A. Fluvial geomorphology

bajra, jowar, kharif pulses kharif 

B. Aquatic bio-diversity

Clarias gariepinus

C. Socio-cultural aspects



A. Fluvial geomorphology

bajra, jowar, kharif pulses kharif 

Figure 127  (a, b, c, d): Figure showing the geomorphic map of the Yamuna River near 

B. Aquatic bio-diversity

Clarias gariepinus

C. Socio-cultural aspects



A. Fluvial geomorphology

bajra, jowar, kharif pulses kharif 

B. Aquatic bio-diversity

Clarias gariepinus

C. Socio-cultural aspects



4.6.1.2 Mohana - Desired state

S. No.  Thematic
area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present state

1

3



4.6.2 Mathura-Gokul Barrage

Krishna 
Janma Bhoomi



Cross Section Width (m) Max. Depth (m)* Depth at time 
of survey (m)

w/dmax ratio

Main Section 780 8 1 97.5

A. Fluvial geomorphology

B. Aquatic biodiversity

Clarias gariepinus

(Catla catla, Labeo rohita and Cirrhinus mrigala) 

C. Socio-cultural aspects

pallage 

purohits 

 



A. Fluvial geomorphology

B. Aquatic biodiversity

Clarias gariepinus

(Catla catla, Labeo rohita and Cirrhinus mrigala) 

C. Socio-cultural aspects

pallage 

purohits 

 



A. Fluvial geomorphology

Figure 132: (a, b, c, d). Figure showing the geomorphic map of the Yamuna River at 

B. Aquatic biodiversity

Clarias gariepinus

(Catla catla, Labeo rohita and Cirrhinus mrigala) 

C. Socio-cultural aspects

pallage 

purohits 

 



A. Fluvial geomorphology

B. Aquatic biodiversity

Clarias gariepinus

(Catla catla, Labeo rohita and Cirrhinus mrigala) 

C. Socio-cultural aspects

pallage 

purohits 

 



E-Flows location

4.6.2.2 Mathura-Desired state

S. No.  Thematic
area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present state

1

3



4.6.3 Agra-Poiyaghat

th

Pallage 



Cross Section Width (m) Max. Depth (m)* Depth at time 
of survey (m)

w/dmax ratio

Main Section 530 7.7 1.5 68.83

A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio, 
Clarias gariepinus

(Catla catla, Labeo rohita Cirrhinus mrigala) 

C. Socio-cultural aspects

Nishad 
Pallage 

pallage 

43



A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio, 
Clarias gariepinus

(Catla catla, Labeo rohita Cirrhinus mrigala) 

C. Socio-cultural aspects

Nishad 
Pallage 

pallage 

43



A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio, 
Clarias gariepinus

(Catla catla, Labeo rohita Cirrhinus mrigala) 

C. Socio-cultural aspects

Nishad 
Pallage 

pallage 

43



A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus carpio, 
Clarias gariepinus

(Catla catla, Labeo rohita Cirrhinus mrigala) 

C. Socio-cultural aspects

Nishad 
Pallage 

pallage 

43



4.6.3.2 Agra - Desired state

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State

1

3

4.6.4 Auraiya site

43

43





43

Cross Section Width (m) Max. Depth (m)* Depth at time 
of survey (m)

w/dmax ratio

Main Section 880 20.7 4.7 42.51

A. Fluvial geomorphology B. Aquatic biodiversity

Cyprinus carpio
Mystus aor, Oreochromis niloticus, Channa punctata, Osteobrama 

cotio, Labeo bata, Xenentodon cancila, Cabdio morar

C. Socio-cultural aspects

the Kewat 

 



43

Figure 142: (a, b, c, d): Figure showing the geomorphic map of the Yamuna River near 

A. Fluvial geomorphology B. Aquatic biodiversity

Cyprinus carpio
Mystus aor, Oreochromis niloticus, Channa punctata, Osteobrama 

cotio, Labeo bata, Xenentodon cancila, Cabdio morar

C. Socio-cultural aspects

the Kewat 

 



43

A. Fluvial geomorphology B. Aquatic biodiversity

Cyprinus carpio
Mystus aor, Oreochromis niloticus, Channa punctata, Osteobrama 

cotio, Labeo bata, Xenentodon cancila, Cabdio morar

C. Socio-cultural aspects

the Kewat 

 



43

A. Fluvial geomorphology B. Aquatic biodiversity

Cyprinus carpio
Mystus aor, Oreochromis niloticus, Channa punctata, Osteobrama 

cotio, Labeo bata, Xenentodon cancila, Cabdio morar

C. Socio-cultural aspects

the Kewat 

 



43

4.6.3.2 Auraiya - Desired state

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State

1

3

4.6.5 Pratappur site





Table 50: Cross-sectional parameters for the Yamuna River at the Pratappur site

side and sand-mining can also be seen (c) Pontoon bridge near the site on the Yamuna River

Cross Section Width (m) Max. Depth (m)* w/dmax ratio

Main Section 880 20.7 42.51

A. Fluvial geomorphology

Cyprinus carpio
Mystus cavasius (Petwara), Sicamugil cascasia (Banna), 

Pethia conchonius, Glossogobius giuris (Chitra), Cirrhinus reba, Johnius coitor (Pathri), 
Macrognathus pancalus, Mastacembelus armatus, Cabdio morar (Chilwa), Gonialosa 
manmina, Eutropiichthys vacha. 

C Socio-cultural aspects

pallage 

pallage 
Mystus 

seenghala) 
 (Common carp)  (Labeo rohita), 



A. Fluvial geomorphology

Cyprinus carpio
Mystus cavasius (Petwara), Sicamugil cascasia (Banna), 

Pethia conchonius, Glossogobius giuris (Chitra), Cirrhinus reba, Johnius coitor (Pathri), 
Macrognathus pancalus, Mastacembelus armatus, Cabdio morar (Chilwa), Gonialosa 
manmina, Eutropiichthys vacha. 

C Socio-cultural aspects

pallage 

pallage 
Mystus 

seenghala) 
 (Common carp)  (Labeo rohita), 

(b)



A. Fluvial geomorphology

Cyprinus carpio
Mystus cavasius (Petwara), Sicamugil cascasia (Banna), 

Pethia conchonius, Glossogobius giuris (Chitra), Cirrhinus reba, Johnius coitor (Pathri), 
Macrognathus pancalus, Mastacembelus armatus, Cabdio morar (Chilwa), Gonialosa 
manmina, Eutropiichthys vacha. 

C Socio-cultural aspects

pallage 

pallage 
Mystus 

seenghala) 
 (Common carp)  (Labeo rohita), 

B. Aquatic biodiversity





4.6.5.2 Pratappur-Desired state

S. No.  Thematic
area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present state

1

3

Table 51: Present and Desired state of the Yamuna River at the Pratappur E-Flows location



4.7 Gandak River 

44

Sadanira
46

 44

A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 



44

Sadanira
46

% Species IUCN statusEN, 2%

LC, 82%

VU, 5%

NT, 11%

A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 



Table 52: Hydrological and Hydraulic information of the Khadda site during survey 

44

Sadanira
46

4.7.1 Khadda site

A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 

Parameters Khadda

RiverDepth in m Average,
(min-max)

1.22 (0.64-2.10)

River Depth in feet Average,
(min-max)

River Width (m)

4.03 (2.1-6.9)

720

Average Current 
velocity(m/sec)

0.21

Temperature (°C) 24.8

7

Total Dissolved Solids (mg/l) 180

Physical Appearance Clear

pH 7.2



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 



Cross Section Width (m) Max. Depth (m)* Depth at time 
of survey (m)

w/dmax ratio

Main Section 889.33 6.67 3.98 133.33

4.7.1.1 Khadda - Present state

A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 

4.7.1.2 Khadda - Desired state

S. No.  Thematic
Area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present State

1

3

the Khadda site



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 

4.8 Sone River 

Suvarna

Figure 153:  E-Flows site in the Sone River



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 

% Species IUCN status

LC, 86%
NT 9%

VU, 3%

NE,1%

DD, 1%

Parameters Khadda

River Depth in m Average,
(min-max)

0.94 (0.61-1.29)

River Depth in feet Average,
(min-max)

River Width (m)

3.1 (2.02-4.29)

497

Average Current 
Velocity(m/sec)

0.20

Temperature (°C) 23

6.3

Total Dissolved Solids (mg/l) 87

Physical Appearance Clear

pH 7.2



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 

Figure 155: E-Flows site at Chopan on the Sone River 

4.8.1 Chopan site



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 

Table 56: Cross-sectional parameters for the Sone River (From HFL).

Cross Section Width (m) Max. Depth (m)* Depth at time 
of survey (m)

w/dmax ratio

Main Section 1400 13.3 1.77 105.26

A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus 
carpio, utropiichthys vacha, Bangana 
dero, Xenentodon cancila, Raiamas bola, Cabdio morar.

 Labeo 
rohita, Cirrhinus mrigala, and Cabdio morar.

C. Socio-cultural aspects

Kartik Purnima 
Chhath puja

Ram Leela 
Durga Puja 

Pallage 



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 

A. Fluvial geomorphology

limestone dust can be observed having settled on the channel substrate, considered to 

lateral bar and numerous mid-channel bars can be observed. 

B. Aquatic biodiversity

Cyprinus 
carpio, utropiichthys vacha, Bangana 
dero, Xenentodon cancila, Raiamas bola, Cabdio morar.

 Labeo 
rohita, Cirrhinus mrigala, and Cabdio morar.

C. Socio-cultural aspects

Kartik Purnima 
Chhath puja

Ram Leela 
Durga Puja 

Pallage 



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 

A. Fluvial geomorphology

Figure 158 (a, b, c, d): Figure showing the geomorphic map of the Sone River near 

geomorphic units in the Sone River near Chopan

B. Aquatic biodiversity

Cyprinus 
carpio, utropiichthys vacha, Bangana 
dero, Xenentodon cancila, Raiamas bola, Cabdio morar.

 Labeo 
rohita, Cirrhinus mrigala, and Cabdio morar.

C. Socio-cultural aspects

Kartik Purnima 
Chhath puja

Ram Leela 
Durga Puja 

Pallage 



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 

A. Fluvial geomorphology

B. Aquatic biodiversity

Cyprinus 
carpio, utropiichthys vacha, Bangana 
dero, Xenentodon cancila, Raiamas bola, Cabdio morar.

 Labeo 
rohita, Cirrhinus mrigala, and Cabdio morar.

C. Socio-cultural aspects

Kartik Purnima 
Chhath puja

Ram Leela 
Durga Puja 

Pallage 



A. Fluvial geomorphology

B. Aquatic biodiversity

Wallago attu
Devario devario, Mystus vittatus, Macrognathus 

pancalus, Rita rita, Channa punctata, Mystus cavasius, Mystus aor,

C. Socio-cultural aspects

Shaligrams 
Vishnu in Hinduism

Shaligrams 

ghat 

4.8.1.2 Chopan - Desired state

S. No.  Thematic
area

Present 
State

Desired 
State

Reasoning/ Remarks –
Present state

1

3

Table 57: 
Present and 

Desired state 
of the Sone 
River at the 

Chopan 
E-Flows 

location



The main motivation of E-Flows recommendations is to enhance the present River 
Health Class (RHC) of each river at every location. The description of various types 
of RHCs is given in Chapter 5. In Chapter 4, the River Health Class of each of the 
locations, along with the rationale was discussed. Table 58 lists location and 
theme-wise ‘Present’ and ‘Desired’ River Health Class. Along with that, a collective 
and agreed River Health Class (consolidated) is also mentioned. The purpose of 
this table over here is to give a quick snapshot of various RHCs of the E-Flows 
locations across the rivers.
 

5. Environmental Flows 
Recommendations
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Gomti

Rapti

Mehndi Ghat PRESENT: Moderately

DESIRED: Slighty

PRESENT: Degraded
DESIRED: Moderately

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Degraded
DESIRED: Moderately

PRESENT: Degraded
DESIRED: Moderately

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Critically
Degraded
DESIRED: Moderately

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

Jaunpur

Balrampur

Bansi

Birdghat —
Gorakhpur

Sultanpur

PRESENT: Degraded
DESIRED: Moderately

PRESENT: Degraded
DESIRED: Moderately

D/S Gomti
Nagar

PRESENT: Degraded
DESIRED: Moderately

PRESENT: Degraded
DESIRED: Moderately

PRESENT: Degraded
DESIRED: Moderately

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Slighty

DESIRED: Near Pristine

PRESENT: Slighty

DESIRED: Near Pristine

PRESENT: Slighty

DESIRED: Near Pristine

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Slighty

DESIRED: Near
Pristine

PRESENT: Slighty

DESIRED: Near
Pristine

River Location Consolidated
RHC

Thematic River Health Class(RHC)

RHC — 
Fluvial
Geomorphology

RHC — 
Aquatic
Biodiversity

RHC — 
Socio-
Cultural

Sharda

Ghaghra

D/S Banbasa
Barrage

PRESENT: Slighty

DESIRED: Near Pristine

PRESENT: Slighty

DESIRED: Near
Pristine

PRESENT: Slighty

DESIRED: Near
Pristine

PRESENT: Slighty

DESIRED: Near Pristine

PRESENT: Moderately

DESIRED: Near Pristine

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

Pristine

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Slighty

DESIRED: Near Pristine

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Degraded
DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

PRESENT: Moderately

DESIRED: Slighty

Palia Kalan

Elgin Bridge

Ayodhya

Dohri Ghat

Turtipar

D/S Lower
Sharda Barrage
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Table 58: Present and Desired River Health Class of each of the locations on every river 
in a theme-wise consolidated manner

251  |Environmental Flows of Major Rivers in Uttar Pradesh

River Location
Consolidated
RHC

Thematic River Health Class(RHC)

RHC — 
Fluvial
Geomorphology

RHC — 
Aquatic
Biodiversity

RHC — 
Socio-
Cultural

Ganga

Yamuna

Shahzadpur PRESENT: Moderately

DESIRED: Slighty

PRESENT: Degraded
DESIRED: Moderately

PRESENT: Degraded
DESIRED: Moderately

PRESENT: Slighty

DESIRED: Near
Pristine

PRESENT: Slightly

DESIRED: Near
Pristine

PRESENT: Slightly

DESIRED: Near
Pristine

PRESENT: Slightly

DESIRED: Near Pristine

Mathura (Gokul
Barrage)

Agra
(Poiyaghat)

Auraiya

Pratappur

Mohana

PRESENT: Degraded
DESIRED: Moderately

Rajghat—
Varanasi

PRESENT: Degraded
DESIRED: Moderately

PRESENT: Moderately

DESIRED: Slightly

PRESENT: Degraded
DESIRED: Moderately

PRESENT: Degraded
DESIRED: Moderately

PRESENT: Moderately

DESIRED: Slightly

PRESENT: Moderately

DESIRED: Slightly

PRESENT: Moderately

DESIRED: Slightly

PRESENT: Slighty

DESIRED: Near Pristine
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5.1 The E-Flows setting exercise
It is critical to understand the process followed to arrive at the E-Flows recom-
mendations under this initiative. There are standard approaches that WWF-India 
and partners have been jointly working upon for over a decade.

Before the beginning of the E-Flows Setting exercise, the objective-setting was 
-

phology thematic teams. The thematic teams set the desired objective for each 
of the E-Flows locations from every river. The purpose recommend suitable 
conditions to reach the objective. The objective-setting allows the thematic 

for E-Flows requirements at each of the study sites.

After reaching a consensus about the River Health Class, the general Hydrology 
and Hydraulic aspects for each site were presented. The ‘Flows Motivation Forms’ 

Socio-cultural & Livelihood) (i) for each of the seasons, and (ii) for both Mainte-
nance & Drought years requirement. They provided required depth and velocity 

clarity was reached regarding the rationale behind why such water depths are 
necessary and what the implications are of not achieving those levels.

cross-checked against the available information about the hydrology at that site 

E-Flows recommendation for that season and for that scenario.

In general, the E-Flows Setting process is a highly iterative and deliberative 
process, which deserves physical sessions with the entire team. However, in view 
of the COVID-19 pandemic, this was not possible. Therefore, the team decided to 
conduct online E-Flows Setting Sessions. This required the thematic teams to do 
a lot of preparatory work before coming together for the virtual E-Flows Setting 

Forms’ (Annexure 2A to 2C) for each of the E-Flows locations and for each of the 
seasons (Lean and Wet). This was done for both kind of years, i.e.

a. Maintenance Year: a normal year which is neither, very wet, nor very dry

b. Drought Year: when the situation is not like a normal year, but still some 
fundamental riverine ecosystem functions and processes are required to take 
place

The virtual E-Flows Setting Sessions were conducted on September 21, 22 and 
October 8, 2020 and August 1, 2023.
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Figure 159: Virtual E-Flows Setting Sessions on September 21 and 22, 2020 and on 
August 1, 2023
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After reaching a consensus about the River Health Class, the general hydraulics 
aspects for each location and each season were discussed

After deliberations, a consensus was reached on a desired water-level value for 

desired water levels for each location and for each season were deliberated on, to 
understand the rationale of demanding a given water level.

existing hydrological and hydraulic information. This involved ensuring that the 

any discrepancies, thorough discussions took place to address and resolve them.

E-Flows recommendation.

Figure 161 illustrates the step-by-step process to arrive at E-Flows 
recommendations, once the ‘Present’ and ‘Desired’ state of the river was decided 
by various thematic groups on the basis of River Health Classes (Table 58). 

The key steps in the E-Flows Setting Sessions are illustrated in Figure 160.

Figure 160: Sequence of activities during E-Flows Setting Sessions

Figure 161: Step-by-step process chart to arrive at E-Flows recommendations

- The Aquatic 
Biodiversity, Fluvial 

Socio-Cultural & 
Livelihoods and 
groups did this activity 
for each of the sites; 
while doing this, (i) 
Present RHC, (ii) 
Desired RHC for each 
of the site, were 
discussed by the 
groups

-
each of the sites under 
River Health Classes 
(RHCs)

- Deliberations were 
held in larger groups 
to debate around a 
consensus RHC for 
each of the sites

I. Objective Setting
II. River Health 
Categorization

III. Motivating Flows
Requirements

- The requirements to 
achieve the desired 
RHC was discussed 
and the same was 
later used as 
motivations for 
E-Flows
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The recommended water levels48 were deliberated upon and validated with the 

determined for both the 'leanest' and 'wettest' months. These values were 
extrapolated for other months of the year by taking ratios of monsoon months 
with reference to the wettest month value and-non monsoon months with 

manual adjustments at few locations were done to so that it should mimic 

are presented as E-Flows recommendations for various locations. The desired 
‘water-levels’ or ‘depth’ for each season and each location of the rivers is given 
with rationale in the tables under the sub-section on E-Flows recommendations. 
The rationale or motivation (in detail) for desiring such water levels are discussed 
in Flows Motivation Forms (Annexure 2A to 2C).

In the case of some of the E-Flows locations, the reliable gauge versus discharge 
information was either not available or inadequate. Therefore, arriving at E-Flows 
recommendations was not possible for some locations. Besides, during the 
process of input data processing and cleaning for hydraulic modelling, it was 

variations. This was a bottleneck in generating simulated hydraulic parameters at 
seven locations. In light of this, the team could only recommend ‘desired water 
levels’ at seven such locations, i.e.

a. Downstream of the Banbasa Barrage – Sharda River
b. Downstream of the Lower Sharda Barrage – Sharda River
c.
d.
e.
f.
g. Chopan – Sone River

Lucknow. Under such conditions, it would be better to recommend desired water 

For the rest of the locations, the E-Flows recommendations are made in terms of 

pattern would be presented for all the locations, except the above eight 
locations; for these eight locations, gauges should be installed and a joint 
mechanism to monitor water levels should be devised for E-Flows monitoring.

While formulating E-Flows recommendations for the Yamuna River in Uttar 
Pradesh, two scenarios are considered:
 

48 The water level is calculated from the deepest part of the river channel looking at the specific Cross Section.

1. Target Scenario: This scenario focuses on immediate goals, striving to achieve 

healthy biodiversity, biophysical processes, and the provision of ecological 
services for people and nature.

2. Improved Scenario: It is a visionary scenario, which is likely to be achieved in the 
long run, as the river is substantially impacted; therefore, a systematic and gradual 
approach is better. It is also expected that, in order to achieve the Improved 

The sites where these two scenarios were generated are:
a. Mohana site – Yamuna River
b. Mathura site – Yamuna River
c. Auraiya site – Yamuna River
d. Pratappur – Yamuna River

At the Mathura site on the Yamuna River, the long-term data shows a discrepancy 

held deliberations with the Mathura Barrage authorities (U.P. Irrigation & Water 
Resources Department) and obtained reliable information from them, and the 
same has been used for the analysis.
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The recommended water levels48 were deliberated upon and validated with the 

determined for both the 'leanest' and 'wettest' months. These values were 
extrapolated for other months of the year by taking ratios of monsoon months 
with reference to the wettest month value and-non monsoon months with 

manual adjustments at few locations were done to so that it should mimic 

are presented as E-Flows recommendations for various locations. The desired 
‘water-levels’ or ‘depth’ for each season and each location of the rivers is given 
with rationale in the tables under the sub-section on E-Flows recommendations. 
The rationale or motivation (in detail) for desiring such water levels are discussed 
in Flows Motivation Forms (Annexure 2A to 2C).

In the case of some of the E-Flows locations, the reliable gauge versus discharge 
information was either not available or inadequate. Therefore, arriving at E-Flows 
recommendations was not possible for some locations. Besides, during the 
process of input data processing and cleaning for hydraulic modelling, it was 

variations. This was a bottleneck in generating simulated hydraulic parameters at 
seven locations. In light of this, the team could only recommend ‘desired water 
levels’ at seven such locations, i.e.

a. Downstream of the Banbasa Barrage – Sharda River
b. Downstream of the Lower Sharda Barrage – Sharda River
c.
d.
e.
f.
g. Chopan – Sone River

Lucknow. Under such conditions, it would be better to recommend desired water 

For the rest of the locations, the E-Flows recommendations are made in terms of 

pattern would be presented for all the locations, except the above eight 
locations; for these eight locations, gauges should be installed and a joint 
mechanism to monitor water levels should be devised for E-Flows monitoring.

While formulating E-Flows recommendations for the Yamuna River in Uttar 
Pradesh, two scenarios are considered:
 

1. Target Scenario: This scenario focuses on immediate goals, striving to achieve 

healthy biodiversity, biophysical processes, and the provision of ecological 
services for people and nature.

2. Improved Scenario: It is a visionary scenario, which is likely to be achieved in the 
long run, as the river is substantially impacted; therefore, a systematic and gradual 
approach is better. It is also expected that, in order to achieve the Improved 

The sites where these two scenarios were generated are:
a. Mohana site – Yamuna River
b. Mathura site – Yamuna River
c. Auraiya site – Yamuna River
d. Pratappur – Yamuna River

At the Mathura site on the Yamuna River, the long-term data shows a discrepancy 

held deliberations with the Mathura Barrage authorities (U.P. Irrigation & Water 
Resources Department) and obtained reliable information from them, and the 
same has been used for the analysis.

5.2 E-Flows Recommendations
This section presents the E-Flows recommendations for each of the locations. 

Forms (Annexure 2A to 2C). Here, key thematic motivations have been captured 
to explain the rationale behind a given E-Flows recommendation.

three locations on the Sharda River is not usable. Therefore, the team proposed 
desired water levels for these locations. However, with robust and credible gauge 

-
less, the proposed E-Flows as part of this study are elaborated in the sections 
ahead.

5.2.1 Sharda River
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motivations, which are shown in Table 59.

Tor putitora is the motivating species. Recommended 

 Bangana dero, Labeo 
dyocheilus, Chagunius chagunio, and Crossocheilus latius. 

maintain a conducive hydraulic depth for the species 

ensure inundation of side channels. This

return to the mainstream channels later on. This 
means survival and proliferation for the species. The 
desired conditions are essential for movement of biota 
for breeding, feeding and maintaining an exchange of 
rich nutrients.

During dry season, the recommended water level is 

likely to survive and withstand the stress caused by 
drought. The depth recommended for wet season 
would help in inundation of lateral side channels. This 
depth for extreme drought conditions will help in the 

from adverse conditions. This will also be helpful for 

organisms. The depth during the wet season is desired 

organisms, and for breeding purposes.

Maintenance
Year

Motivation

Drought Year

Year

Aquatic Biodiversity

Table 59: Desired water levels/depths along with rationale for the Downstream Banbasa
Barrage E-Flows location on the Sharda River

5.2.1.1 Downstream of the Banbasa Barrage
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the longitudinal connectivity of the 
river during the dry season. The 
primary channel will be inundated, 
which runs closer to the right-bank 
side of the channel belt. During the 

maintain continuity in less 
dominant secondary channels. The 

lateral connectivity.

The recommended water levels 
would aid in maintaining the 
longitudinal connectivity during the 
lean season. The recommended 

help in achieving absolute lateral 
connectivity, but an enhanced 
active width of the channel will aid 
some level of lateral connectivity.

critical issue from this 
perspective, nevertheless 

for a Drought Year.

Dry season: 1.5m 
Wet season: 2.5m 

[The motivating thematic 
for desired depth for both 
seasons is Aquatic 
Biodiversity, mainly for 
Tor putitora

An additional requirement is a depth of 4.65m for a period of 10-15 
days in the months of July-August-September This will maintain the 
lateral connectivity, completely inundating the channel belt and a 

The revival of the river 

river was desired. Present 

inconvenience to the 
worshippers, boatmen 
and villagers.

Desired Water Level
(consensus values)

Socio-cultural Aspects Dry season: 2 m 
Wet season: 4 m 

[The motivating 
thematic for the 
desired depth for both 
seasons is Aquatic 
Biodiversity, mainly 
for Tor putitora 
species. Although 

and Socio-cultural 
thematic also desired 
similar water levels for 

Fluvial Geomorphology
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for the Downstream Banbasa Barrage E-Flows location on the Sharda River
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The consensus values for the desired water levels or depths for various 
seasons for Palia Kalan location along with the rationale is given in Table 60.

During the dry season, the recommended depth is 

dolphin's normal body movement and prey. Feeding 
grounds increase with increasing depth. River dolphins 
tend to spend a majority of their time in areas with 
abundant food supply. During the wet season, the 
recommended water levels would aid in the formation 

depth would support complete inundation of side 
channels during wet season.

The recommended depth is essential for the survival of 

conditions, This will also provide required width of the 
river bed, which is necessary as per the substratum 
condition at the location.

Maintenance
Year

Motivation

Drought Year

Year

Aquatic Biodiversity

Table 60: Desired water levels/depths along with rationale for the Palia Kalan 
E-Flows location on the Sharda River

5.2.1.2 Palia Kalan
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The recommended water levels48 were deliberated upon and validated with the 

determined for both the 'leanest' and 'wettest' months. These values were 
extrapolated for other months of the year by taking ratios of monsoon months 
with reference to the wettest month value and-non monsoon months with 

manual adjustments at few locations were done to so that it should mimic 

are presented as E-Flows recommendations for various locations. The desired 
‘water-levels’ or ‘depth’ for each season and each location of the rivers is given 
with rationale in the tables under the sub-section on E-Flows recommendations. 
The rationale or motivation (in detail) for desiring such water levels are discussed 
in Flows Motivation Forms (Annexure 2A to 2C).

In the case of some of the E-Flows locations, the reliable gauge versus discharge 
information was either not available or inadequate. Therefore, arriving at E-Flows 
recommendations was not possible for some locations. Besides, during the 
process of input data processing and cleaning for hydraulic modelling, it was 

variations. This was a bottleneck in generating simulated hydraulic parameters at 
seven locations. In light of this, the team could only recommend ‘desired water 
levels’ at seven such locations, i.e.

a. Downstream of the Banbasa Barrage – Sharda River
b. Downstream of the Lower Sharda Barrage – Sharda River
c.
d.
e.
f.
g. Chopan – Sone River

Lucknow. Under such conditions, it would be better to recommend desired water 

For the rest of the locations, the E-Flows recommendations are made in terms of 

pattern would be presented for all the locations, except the above eight 
locations; for these eight locations, gauges should be installed and a joint 
mechanism to monitor water levels should be devised for E-Flows monitoring.

While formulating E-Flows recommendations for the Yamuna River in Uttar 
Pradesh, two scenarios are considered:
 

The dry season 
recommendations will partially 
inundate the bars and maintain 
the longitudinal connectivity of 
the channel, and also ensure 

channel which lies closer to the 
right bank of the channel belt. 
The wet season 
recommendations will maintain 
lateral connectivity of the river at 
this location and keep the bar 
forms submerged.

The recommended water 
levels are the least that 
are required for ensuring 
longitudinal connectivity 
during dry season. Some 
level of lateral connectivity 
is the prime motivation for 
drought year

The group concluded 
that waist-deep water is 
the minimum depth 
required for convenient 
bathing. In a drought 
year, people are willing 
to wade further from the 
banks for a ritual dip.

Dry season: 3 m 
Wet season: 3.8 m 

[The motivating 
thematic for the desired 
depth for both seasons 
is Aquatic Biodiversity, 

river dolphin. Though 

desired similar depth for 

An additional requirement is a depth of 5.4 m (1000 cumec) for a 
period of 10-15 days in the months of July, August, and September, 
which will maintain lateral connectivity, completely inundating the 

Convenient ritual 
bathing is critical from 
this perspective and the 
recommended depth 
would ensure the same.

Desired Water Level
(consensus values)

Socio-cultural Aspects Dry season: 3.1 m 
Wet season: 4.8 m 

[The motivating 
thematic for desired 
depth for dry season are 
Aquatic Biodiversity 

(Longitudinal 
Connectivity) and 
Socio-Cultural (Ritual 
Bathing). The wet 
season desired depth is 
motivated by Fluvial 

Fluvial Geomorphology
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The recommended water levels48 were deliberated upon and validated with the 

determined for both the 'leanest' and 'wettest' months. These values were 
extrapolated for other months of the year by taking ratios of monsoon months 
with reference to the wettest month value and-non monsoon months with 

manual adjustments at few locations were done to so that it should mimic 

are presented as E-Flows recommendations for various locations. The desired 
‘water-levels’ or ‘depth’ for each season and each location of the rivers is given 
with rationale in the tables under the sub-section on E-Flows recommendations. 
The rationale or motivation (in detail) for desiring such water levels are discussed 
in Flows Motivation Forms (Annexure 2A to 2C).

In the case of some of the E-Flows locations, the reliable gauge versus discharge 
information was either not available or inadequate. Therefore, arriving at E-Flows 
recommendations was not possible for some locations. Besides, during the 
process of input data processing and cleaning for hydraulic modelling, it was 

variations. This was a bottleneck in generating simulated hydraulic parameters at 
seven locations. In light of this, the team could only recommend ‘desired water 
levels’ at seven such locations, i.e.

a. Downstream of the Banbasa Barrage – Sharda River
b. Downstream of the Lower Sharda Barrage – Sharda River
c.
d.
e.
f.
g. Chopan – Sone River

Lucknow. Under such conditions, it would be better to recommend desired water 

For the rest of the locations, the E-Flows recommendations are made in terms of 

pattern would be presented for all the locations, except the above eight 
locations; for these eight locations, gauges should be installed and a joint 
mechanism to monitor water levels should be devised for E-Flows monitoring.

While formulating E-Flows recommendations for the Yamuna River in Uttar 
Pradesh, two scenarios are considered:
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Palia Kalan location (Maintenance Year)

Palia Kalan location (Drought Year)

The observed hydrology for this location was available. Therefore, the modelled 

levels recommendations made by the team, the E-Flows graphs for both 
Maintenance Year and Drought Year have been developed (Figure 163 & 164). 

264  |Environmental Flows of Major Rivers in Uttar Pradesh



During the dry season, the recommended depth is essential 

body movement and ensuring food base. Feeding grounds 
increase with increasing depth. River dolphins tend to spend 
a majority of their time in areas with abundant food supply, 
which include extended depth. During the wet season, the 
recommended water levels would aid in the formation of 
side pools. Wetlands formed would also help and support 

minnows. This will be helpful since they are considered an 

recommended depth would support complete inundation of 
side channels during the wet season.

The minimum desired depth and river width is necessary 

during extreme conditions. The recommended depth 
would also ensure the required width of the river-bed, 
which is necessary according to the substratum condition 

during drought years.

Maintenance
Year

Motivation

Aquatic Biodiversity

Drought Year

Year

Table 61: Desired water levels/depths along with rationale for the 
Downstream Lower Sharda Barrage E-Flows location on the Sharda River

 

As noted earlier in Section 5.2, water levels are recommended for this location. The

shown in Table 61.

5.2.1.3 Downstream of the Lower Sharda Barrage
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The desired water levels 
during the dry season will 
maintain the longitudinal 
connectivity of the river. While 
in the wet-season,
recommended water levels 
will inundate the primary 
channel along with the 
submergence of the bar 
forms.

The recommended water 
levels represent the minimum 
necessary for ensuring 
longitudinal connectivity 
during the dry season, while 
maintaining some degree of 
lateral connectivity is the 
primary motivation during 
drought years.

Fishing would be 
impacted during the 
lean season due to 
reduced water levels. 
However, the 
recommended water 
levels would ensure 
satisfactory ritual 
bathing.

Dry season: 3 m 
Wet season: 3.5 m 

[The motivating 
thematic for the desired 
depth for both seasons 
is Aquatic Biodiversity, 

An additional requirement is a depth of 5.2m for a period af 
10-15 days in the months of July-August September. This will 

maintain lateral connectivity completely inundating the channel 

The recommended water
levels during the dry 
season would provide 
convenient waist-deep 
water near the
bank for ritual bathing.
For the wet season, the 
group aspired that the river 
should regain its ‘swift, 

Desired Water Level
(consensus values)

Fluvial Geomorphology Socio-cultural Aspects Dry season: 3.4 m 
Wet season: 4 m 

[The motivating 
thematic for
desired depth for both 
seasons is Aquatic 
Biodiversity, mainly for 

dolphin. Though Fluvial 

desired similar depth 
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for the Downstream Lower Sharda Barrage E-Flows location on the Sharda River

Looking at the available hydrological information, prima facia this river exhibits a 

(i) Stretches of the river are losing water to the ground and thus become ‘losing’ 

established and therefore, the E-Flows recommendations should be viewed in 
light of these possibilities. 

wetlands or deep pools before reaching the next site.

(iii) Data discrepancies

5.2.2 Ghaghra River
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As the river-bed and substratum conditions, the 
recommended depth during the dry season would be 

recommended depth is essential for providing space for its 
normal body movement and prey base. Feeding grounds 
increase with increasing depth. River dolphins tend to 
spend majority of their time in areas with abundant food 
supply, which include extended depth. The recommended 
depth for the wet season is likely to ensure formation of 

minnows. This is helpful since they are considered as 

The recommended depth for the dry season will support 

extreme conditions. Width is a critical factor, and therefore, 
the recommended depth has been chosen with this in 
mind. Similarly, the recommended depth for the wet 
season will ensure the bare minimum hydraulic habitat 
requirements for the species' survival.

Maintenance
Year

Motivation

Aquatic Biodiversity

Drought Year

Year

Table 62: Desired water levels/depths along with rationale for the 
Elgin Bridge E-Flows location on the Ghaghra River

motivations are shown in Table 62.

5.2.2.1 Elgin Bridge
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The dry season requirement will 
maintain the longitudinal 
connectivity and partially inundate 
the bar forms. The primary 
channel, closer to the left bank, 
will be inundated and also provide 

that runs closer to the right bank. 
The recommended wet-season 
depth will keep the secondary and 
primary channels submerged 
during the monsoon months.

The longitudinal connectivity 
would be maintained in the 
stress condition during the dry 
season, whereas some level of 
lateral connectivity would be 
achieved with recommended 
water levels during the wet 
season.

Present-day water levels are 
aspired for by the local 
communities and they feel 
that the religious rituals will 
continue to be carried out 
under prevailing conditions, 
with some inconvenience, 
however.

Dry season: 3.5 m
Wet season: 6.2 m

[The motivating thematic for 
desired depth in dry season 
is Aquatic Biodiversity

[The motivating thematic for 
desired depth for wet season 
is Fluvial geomorphology for 
maintaining lateral 
connectivity and sediment 

An additional requirement is a depth of 9.6 m (>1500 cumec) for a 
period of 10-15 days in the months of July-August-September. This 

will maintain the lateral connectivity, completely inundating the 

The recommended depth 
during the dry season 
corresponds to the historical 

also provide enough soil 
moisture for farming. The 

season are adequate, but local 
communities hope to avoid 

levels caused by sudden 
releases from upstream 
structures.

Desired Water Level
(consensus values)

Fluvial Geomorphology Socio-cultural Aspects Dry season: 4.9 m
Wet Season: Depth cannot 
be presented here as model 

of such magnitude.

[The motivating thematic for 
desired depth for dry 
season is Socio-cultural 
(mainly for carrying out 

[The motivating thematic for 
desired depth for wet 
season is Fluvial 
geomorphology for 
maintaining lateral 
connectivity and sediment 
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Elgin Bridge location (Drought Year)

Elgin Bridge location (Maintenance Year)

Based on the recommended water levels or depths, the E-Flows graphs were 
created for both Maintenance Year and Drought Year for the Elgin Bridge 

season (mid of June to mid of October) discharge values for a Maintenance 
Year. Therefore, the recommended depth (8.6m) should be considered as an 
indicator of wet season E-Flows requirements for a Maintenance Year.
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Table 63: Desired water levels/depths along with rationale for the Ayodhya 
E-Flows location on the Ghaghra (Saryu) River

motivations, which are shown in Table 63.

5.2.2.2 Ayodhya

As per river-bed and substratum conditions, the
recommended depth the dry season would be 

This recommended depth is essential for providing 
space for normal body movement and prey base. 
Feeding grounds increase with increasing depth. River 
dolphins tend to spend majority of their time in areas 
with abundant food supply, which can include 
extended depth. The recommended depth for wet 
season is likely to ensure the formation of side 

minnows. This is helpful since they are considered 

The recommended depths for a drought condition will 

Here, the width is a critical factor which has been 
taken into account while recommending depth.

Maintenance
Year

Motivation

Drought Year

Year

Aquatic Biodiversity
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The recommended depth 
for the dry season will 
maintain the longitudinal 
connectivity and partially 
inundate the bars. The 
recommended depth for 
the wet season will keep 
the bar forms submerged 
throughout the monsoon 
period.

Ayodhya is the most important 
location on the Ghaghra River, 
which is also called Saryu in this 
stretch. The recommended depth 
is required for satisfactory 
Socio-cultural rituals, including 
bathing. The pilgrims are 

levels in the river, as it does not 
match their memories of the 

River.

During the dry season, 
longitudinal connectivity 
would be maintained even 
under stress conditions, 
while recommended water 
levels during the wet 
season would allow for 
some level of lateral 
connectivity to be 
achieved.

The recommended depth will 
ensure ritual bathing at certain 
points (where the depth of water 
is more than that at the cross- 
section) and performing
other Socio-cultural activities. 
This is not ideal, but will be 
acceptable during a drought 
year.

Dry season: 3.5 m
Wet season: 7 m

[The motivating thematic 
for desired depth for the 
dry season is Aquatic 
Biodiversity mainly for 

and the survival of 
IMCs). The motivating 
thematic for desired 
depth for the wet season 
is Socio-cultural (mainly 

An additional requirement is a depth of 9.5m (5000 cumec) for a 
period of 10-15 days in the months of July-August-September. This 

will maintain the lateral connectivity, completely inundating the 

Desired Water Level
(consensus values)

Socio-cultural Aspects Dry season: 4.3 m 
Wet season: 8.6 m

[The motivating thematic 
for desired depth in the 
dry season is both Fluvial 
geomorphology and 
Socio-cultural (mainly for 
maintaining lateral 
connectivity and carrying 
out rituals.)

[The motivating thematic 
for the desired depth in 
the wet season is Fluvial 
geomorphology for 
maintaining lateral 
connectivity and 

Fluvial Geomorphology

274  |Environmental Flows of Major Rivers in Uttar Pradesh



Ayodhya location (Maintenance Year)

Ayodhya location (Drought Year)

Based on the recommended water levels or depths, the E-Flows graphs were 
created for both Maintenance Year and Drought Year for the Ayodhya location on 
the Saryu River (Figure 168 & 169).
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As noted earlier in Section 5.2, only water levels are recommended for this location. 

motivations, which are shown in Table 64.

The recommended depth during the dry season will 
provide space for normal body movement and adequate 
prey base. Feeding grounds increase with increasing 
depth. Adequate width is also a factor here, a 
consideration while recommending the depth. River 
dolphins tend to spend a majority of their time in areas 
with abundant food supply, which include extended 
depth. The wet season depth would ensure the 

river locations, which shall be helpful since they are 

river dolphin during extreme conditions. While 
recommending the depth, the width is also taken into 
account as that is another prerequisite for a conducive 
hydraulic habitat for the species.

Maintenance
Year

Motivation

Drought Year

Year

Aquatic Biodiversity

Table 64: Desired water levels/depths along with rationale for the Dohri Ghat 
E-Flows location on the Ghaghra River

5.2.2.3 Dohri Ghat
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The recommended depth during 
dry season will maintain the 
longitudinal connectivity, and 
partially inundate the bar form 

bank side of this sinuous and 
asymmetric channel belt. The 
recommended depth during wet 
season will inundate the primary 
and secondary channel and 
establish connectivity in the 
channel belt.

With the recommended depth, 
longitudinal connectivity would 
be maintained even in stressful 
conditions during the dry 
season, while some level of 
lateral connectivity would be 
achieved with the 
recommended water levels 
during the wet season.

The recommended water 
depth will allow carrying out 
of Socio-cultural rituals, but 
in limitation. This is 
acceptable in a drought 
scenario. The recommended 
water levels will also support 
some livelihoods, including 
boating. The issue of 
stagnation of water along 
the banks may still persist, 
but are tolerable in a 
drought year.

Dry season: 7 m
Wet season: 9.4 m

[The motivating thematic 
for the desired depth for 
dry seasons is Aquatic 

river dolphin). Though 

thematic motivated wet 
season depth, mainly to 
ensure some level of 

An additional requirement would be a depth of 25 m for a
period of 10-15 days in the months of July-August-September. 
This will maintain lateral connectivity; inundating the channel 

The recommended depth 
will aid in matching 
people’s aspiration of a 
healthy river and will allow 
the carrying out of rituals 
without hesitation. People 
are distressed by present 
water levels, as they do not 
match their recollections of 
the river.

Desired Water Level
(consensus values)

Socio-cultural Aspects Dry season: 11 m 
Wet season: 13 m

[The motivating thematic 
for desired depth for the 
dry season is 
Socio-cultural (ritual 
bathing) and for the wet 
season, the desired 
depth was motivated by 

(inundation of primary 
and secondary 

Fluvial Geomorphology
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E-Flows location on the Ghaghra River
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The recommended depth during the dry season will 
provide space for normal body movement and adequate 

increase with depth. River dolphins tend to spend a 
majority of their time in areas with abundant food 
supply, which include extended depth. Like some of the 
previous locations, width is a critical consideration while 
recommending depth. The recommended depth during 

river dolphin. The recommended depth for the wet 
season will also support lateral movement, movement 
of biota and to the maintenance of rich nutrients.

dolphin during extreme conditions. The recommended 
wet-season depth will allow some inundation in the side 
channels, which is not highly appropriate, but acceptable 
in stress conditions.

Maintenance
Year

Motivation

Drought Year

Year

Aquatic Biodiversity

Table 65: Desired water levels/depths along with rationale for the Turtipar E-Flows
location on the Ghaghra River

motivations, which are shown in Table 65.

5.2.2.4 Turtipar

281 |Environmental Flows of Major Rivers in Uttar Pradesh



The recommended depth during 
the dry season will maintain the 
longitudinal connectivity and 
partially inundating the main 
channel that lies closer to the 
right bank. The recommended 
wet-season depth will keep the 

for the monsoon period.

With the recommended 
depth, the longitudinal 
connectivity would be 
maintained in stress 
conditions during the dry 
season. Some level of 
lateral connectivity would 
also be achieved with 
recommended water levels 
during the wet season.

Since it is a drought 
scenario, communities are 
willing to cope with the 
stress conditions imposed 
on them by nature, as 
they understand and 
appreciate that such 
conditions are temporary 
phenomenon and next 
year will be better.

Dry season: 3 m
Wet season: 6 m

[The motivating 
thematic for desired 
depth for both 
seasons is Aquatic 

An additional requirement is a depth of 9.25 m (6950 cumec
for a period of 10-15 days in the months of July-August- 

September. This will maintain the lateral connectivity. completely 

The recommended depth 
during the dry season 
would reduce the hardship 
of local communities in 

socio- cultural aspirations 
and livelihood activities. 
However, the wet season 

the people.

Desired Water Level
(consensus values)

Socio-cultural Aspects Dry season: 4.0 m
Wet season: 7.95 m

[The motivating 
thematic for desired 
depth for both seasons 
is Aquatic Biodiversity 

and Fluvial

(longitudinal 
connectivity and 
submergence of lateral 

Fluvial Geomorphology
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Turtipar location (Maintenance Year)

Turtipar location (Drought Year)

Based on the recommended water levels or depths, the E-Flows graphs were 
created for both Maintenance Year and Drought Year for Turtipar location on the 
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and operation of the barrage. The locations further downstream show normal 

(Jaunpur) location.

5.2.3 Gomti River
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The recommended dry-season depth is required to 

(particularly to the brooders). It is also required to 
maintain the desired Dissolved Oxygen levels during 

organisms (plankton, periphyton, benthos). This is 

The recommended wet-season depth is suitable for 
temperature variations, plankton production, etc. The 
present water-quality parameters of the river at the 
mentioned location are not suitable for the survival and 
growth of IMC, but suitable for other opportunist species 

indicates that the water quality is not suitable for the 

lean season. The water-quality issues need to be dealt 
separately.

The recommended water depth during dry season is 

location. The recommended wet-season depth is 
required to ensure a minimum depth in side channels 

organisms (plankton, periphyton, benthos) and for the 

Lateral side channels will be inundated. Movement of 
biota and rich nutrition exchange is made possible if 
the recommended depth is attained.

Maintenance
Year

Motivation

Drought Year

Year

Aquatic Biodiversity

Table 66: Desired water levels/depths along with rationale the Mehndi Ghat E-Flows
location on the Gomti River

As noted earlier, only water levels are recommended for this location. The desired

5.2.3.1 Mehndi Ghat
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The recommended depth during 
dry season will maintain the 
longitudinal connectivity of the 
river, where the deeper section of 
the asymmetric channel lies closer 
to the left bank. Currently, the river 
does not show any sign of natural 
geomorphic activity in the form of 
erosion and deposition. Also, the 

the function of sediment transport. 
The recommended wet-season 

geomorphic activity in the form of 
sediment transport.

would help in maintaining 
longitudinal connectivity and 
some level of lateral 
connectivity, though only 
partially.

The present-day lean 

acceptable as drought 

communities, as some 
rituals and livelihood 
practices can be carried 
out at this water level, 

Dry season: 2.5 m
Wet season: 5 m

[The motivating thematic 
for desired depth for dry 
season is Socio-cultural 
(mainly for carrying out 
rituals); whereas for the 
wet season, Fluvial 

motivated desired depth 
(to maintain some level of 
lateral and longitudinal 

An additional requirement is a depth of 6.3 m for a period of
10-15 days in the months of July-August-September. This will 

maintain the lateral connectivity, completely inundating the channel 

The recommended 
water depth would 
correspond to the 
farmers’ memories of 

will also improve 
soil-moisture levels and 

livelihoods.

Desired Water Level
(consensus values)

Socio-cultural Aspects Dry season: 3.5 m
Wet season: 5.5 m

[The motivating 
thematic for the
desired depth for both 
seasons is Aquatic 
Biodiversity (Indian
major carps) and Fluvial

(longitudinal
connectivity and to aid

Fluvial Geomorphology
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Mehndi Ghat E-Flows location on the Gomti River

Barrage in Lucknow city.
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The recommended dry-season depth is required to maintain congenial 

required to maintain the desired Dissolved Oxygen level during extreme 

(plankton, periphyton, benthos). The recommended depth is mandatory to 

low depth of water yielded lower weight, and were shorter in length in 

The recommended wet-season depth is required for the development of 

for IMC. The recommended depth is suitable for temperature variations, 
plankton production, etc. 

The present water-quality parameters of the river at the mentioned 
location are not suitable for survival and growth of IMC, but suitable for 

species during the lean season. This needs due attention and is beyond the 
scope of E-Flows; the water-quality issues need to be dealt with separately.

The recommended dry-season depth will ensure conducive hydraulic 
habitat requirement in terms of depth and channel width for motivating 

The recommended wet-season depth will provide minimum depth in side 

Lateral side channel also gets inundated during wet season. Further 
movement of biota and rich nutrition exchange is made possible if this 
depth is attained.

Maintenance
Year

Motivation

Drought Year

Year

Aquatic Biodiversity

Table 67: Desired water levels/depths along with rationale for Indira Aqueduct

motivations, which are shown in Table 67.

5.2.3.2  Indira Aqueduct near Gomti Nagar

289 |Environmental Flows of Major Rivers in Uttar Pradesh



The recommended dry-season 
depth will maintain the 
longitudinal connectivity of the 
river. Currently the river does 
not show any sign of natural 
geomorphic activity in the form 
of erosion and deposition and 

incredibly low to perform the 
function of sediment transport. 
The recommended wet- season 
depth will sustain some 
geomorphic activity in the form 
of sediment transport and also 

secondary channel towards the 
right bank.

would aid in maintaining 
longitudinal connectivity and 
some level of lateral 
connectivity, though only 
partially.

The sludge drying up and forming 
an impermeable crust is linked to 

recommended dry-season depth 
will just barely prevent the sludge 
from settling. It is considered 
necessary to scour the river bed, 
so that the accumulated sludge will 
be taken away and the spring 

reactivated again. At present, the 
river is highly toxic and a source of 
great inconvenience. The 
recommended hydraulic 
conditions will not really scour the 
bed, but will prevent additional 
deposits.

Dry season: 2.1 m
Wet season: 3.5 m

[The motivating thematic 
for desired depth for the 
dry season is 
Socio-cultural  (mainly for 
carrying out rituals); 
whereas for wet season 

motivated the desired 
depth (to maintain some 
level of lateral and 

An additional requirement is a depth of 6.8 m (310 cumec) for a
period of 10-15 days in the months of July-August-September.

This will maintain the lateral connectivity, completely

Though much less than the historic 

recommended dry season depth is 
still considered the bare minimum 
requirement to keep the river 

critically degraded, with practically 

the catchment or groundwater in 

the condition will only worsen if 
desired depths and resolution to 
water-quality issues are not 
ensured.

Desired Water Level
(consensus values)

Socio-cultural Aspects Dry season: 2.5 m 
Wet season: 5.26 m 

The motivating thematic 
for desired depth for dry 
and wet season is Fluvial 

Fluvial Geomorphology
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Indira Aqueduct, near Gomti Nagar location (Maintenance Year)

Indira Aqueduct, near Gomti Nagar location (Drought Year)

Based on the recommended water levels or depths, the E-Flows graphs were 
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The recommended depth for the dry season will maintain congenial 

depth is also essential to maintain desired Dissolved Oxygen level 

(plankton, periphyton, benthos). The recommended depth will also 

The depth recommended for the wet season are required for the 

connected wetlands) for IMCs. The depth recommended for wet 
season is suitable for temperature variations, plankton production, 
etc. 

The present water-quality parameters of the river at this location are 
not suitable for the survival and growth of IMCs, but suitable for other 

This needs due attention and is beyond the scope of E-Flows 
assessment, as the water-quality issues need to be dealt separately.

The recommended dry-season depth will ensure 
conducive hydraulic habitat requirement in terms of depth 

of IMCs. The recommended wet-season depth will provide 
minimum depth in side channels for the revival of 

periphyton, benthos) and for the development of nursery 

inundated during the wet. Further movement of biota and 
rich nutrition exchange is made possible if this depth is 
attained.

Maintenance
Year

Motivation

Drought Year

Year

Aquatic Biodiversity

Table 68: Desired water levels/depths along with rationale for the Sultanpur 
E-Flows location on the Gomti River

motivations, which are tabulated in Table 68.

5.2.3.3 Sultanpur
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The recommended depth for 
dry season will maintain the 
longitudinal connectivity of 
the river. Currently the river 
does not show any sign of 
natural geomorphic activity 
in the form of erosion and 

was too low to perform the 
function of sediment 
transport. The 
recommended depth for wet 
season will sustain some 
geomorphic activity in the 
form of sediment transport.

would aid in maintaining 
longitudinal connectivity 
and some level of lateral 
connectivity, though only 
partially.

The recommended depth will 
alleviate a certain degree of 
inconvenience for worshippers 
and boatmen while still 
permitting the performance of 
rituals and livelihood activities.

Dry.season: 1.62 m 
Wet season: 3 m 

[The motivating thematic 
for desired depth for the 
dry seasons is Aquatic 
Biodiversity (Indian major 

[The motivating thematic 
for desired depth for wet 
season is Socio-cultural 
(mainly for carrying out 

An additional requirement is a depth of 9 m (1370 cumec) for a 
period of 10-15 days in the months of July-August-September. This 

will maintain the lateral connectivity, completely inundating the 

The recommended depth for dry 
season will allow satisfactory 
rituals, including bathing. This 
depth would also allow boatmen 
to ply with ease. The 
recommended depth for wet 
season is likely to prevent 
accumulation of silt and sludge, 
as per the local people. The local 

worship from the concrete steps 
of the old ghats. As per the 

necessary to maintain the shape 
and integrity of the channel.

Desired Water Level
(consensus values)

Socio-cultural Aspects Dry season:2 m
Wet season:4.4 m

[The motivating thematic 
for desired depth for the  
dry and wet seasons is 

for maintaining lateral 
connectivity and 

Fluvial Geomorphology
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Sultanpur location (Maintenance Year)

Sultanpur location (Drought Year)

Based on the recommended water levels or depths, the E-Flows graphs were 
created for both Maintenance Year and Drought Year for the Sultanpur E-Flows 
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The recommended depth for the dry season will maintain

brooders). This depth is also required to maintain the desired
Dissolved Oxygen level during extreme weather conditions,

The recommended depth for the wet season is required for

pools and connected wetlands) for IMCs. This depth is
suitable for temperature variations, planktons, etc. during the wet
season. 

The present water-quality parameters of the river at
this location are not suitable for the survival and growth of IMCs,
but suitable for other opportunist species and hardy alien

and is beyond the scope of this E-Flows assessment exercise. The 
water-quality issues need to be dealt separately.

The recommended water depth for the dry season will ensure that the 

The recommended depth for the wet season will provide minimum depth 

juveniles. Lateral side channels are inundated and activation of lateral 
side channels is achieved. Further movement of biota and rich nutrition 
exchange is made possible if this depth is attained.

Maintenance
Year

Motivation

Drought Year

Year

Aquatic Biodiversity

Table 69: Desired water levels/depths along with rationale for the Jaunpur
E-Flows location on the Gomti River

motivations, which are tabulated in Table 69.

5.2.3.4 Jaunpur
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The recommended depth for 
the dry season will maintain 
the longitudinal connectivity of 
the river. Currently, the river 
does not show any sign of 
natural geomorphic activity in 
the form of erosion and 

velocity was too low to perform 
the function of sediment 
transport. The recommended 
depth for the wet season will 

portion of the channel belt for 
the monsoon period.

The recommended depth 
would aid in maintaining 
longitudinal connectivity and 
some level of lateral 
connectivity, though only 
partially.

Although the recommended water depth 
is less desirable, it will allow for ritual 
bathing, worshipping and continuation of 

people to access the river and at least 
partly allow the river to carry out its 
scouring function. The recommended 
depth will alleviate a certain degree of 
inconvenience for worshippers and 
boatmen while still permitting the 
performance of rituals and livelihood 
activities.

Dry.season: 2.3 m 
Wet season: 3.6 m 

The motivating thematic for 
the desired depth during dry 
seasons is Aquatic Biodiversity 
(mainly for the survival of 
IMCs), whereas Fluvial 

desired depth for the wet 
season (to maintain some 
level of lateral and longitudinal 
connectivity).

An additional requirement is a depth of 11 m (2450 cumec) for a 
period of 10-15 days in the months of July-August-September. 

This will maintain the lateral connectivity; completely inundating 

The recommended depth for the dry 
season will allow comfortable ritual 
bathing and livelihoods. The desired depth 
is considered necessary to scour the 
riverbed, so that the accumulated sludge 

again. At present the river is highly toxic 
and a source of great inconvenience to the 
riparian communities. The recommended 
depth for the wet season corresponds to 
the historical reach of the river in the 
monsoon. It also enables people to access 
the river safely and cleans the steps of the 
ghats of accumulated sand and silt. The 
desired water depth is considered 
adequate and not likely to cause 
inconvenience to the visitors, while also
allowing the river to carry out its functions.

Desired Water Level
(consensus values)

Socio-cultural Aspects Dry season: 2.75 m
Wet season: 5 m

[The motivating thematic for 
desired depth for the dry 
and wet seasons is Fluvial 

maintaining lateral 
connectivity and sediment 

Fluvial Geomorphology
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Based on the recommended water levels or depths, the E-Flows graphs were 
created for both Maintenance Year and Drought Year for the Jaunpur E-Flows

location (Maintenance Year)

Jaunpur location (Drought Year)
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There are three E-Flows locations on the Rapti River, which are Balrampur, Bansi 
and Birdghat. The E-Flows are recommended for all three locations.

5.2.4 Rapti River
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The recommended depth is required to maintain a 

(particularly for the brooders of C.mrigala and L.rohita). 
It is also required to maintain the required Dissolved 

organisms (plankton, periphyton, benthos). Therefore, 
the recommended depth is critical to safeguard the 

season is required for development of suitable nursery 
grounds (water in side pools and connected wetlands) 
for IMC. It is also suitable for temperature variations, 
planktons, etc. during the wet season.

population and aid lateral migration. It would help in 

benthos) and for the development of nursery 

during wet season is likely to inundate side 
channels. Further movement of biota and rich 
nutrition exchange will be possible with this 
recommended depth.

Maintenance
Year

Motivation

Drought Year

Year

Aquatic Biodiversity

Table 70: Desired water levels/depths along with rationale for the Balrampur
E-Flows location on the Rapti River

motivations, which are shown in Table 70.

5.2.4.1 Balrampur
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The recommended 
dry-season depth will 
maintain the longitudinal 
connectivity and partially 
inundate the main channel 
and the lateral bar that lies 
closer to the left bank. The 
recommended wet season 
depth will inundate the 

channels adjacent to the 
main channel.

would help to maintain 
longitudinal connectivity 
and some level of lateral 
connectivity, though only 
partially.

The drought scenario is a stress 
condition and local com- 
munities fully recognise and 

with the stress condition as 
they know that the following 
year would be a better one and 
they can resume their normal 
day-to-day activities pertaining 
to livelihood and Socio-cultural 

mmended water levels would 
certainly help them better carry 

pertaining to their livelihood 
and Socio-cultural lives.

Dry season: 2 m
Wet season: 3 m

[The motivating thematic 
for the desired depth for 
both the seasons is  
Aquatic Biodiversity 

An additional requirement is a depth of 7 m (>1300 cumec)
for a period of 10-15 days in the months of 

July-August-September. This will maintain the lateral 
connectivity, completely inundating the channel belt and a 

The desired water levels 
would satisfy people’s 
perception of a healthy river 
during the summer season. 

would allow satisfactory 

rituals and the sustenance of 
livelihood activities with ease.

Desired Water Level
(consensus values)

Socio-cultural Aspects Dry season: 2.5 m 
Wet season: 4.9 m 

The motivating thematic for 
the desired depth during 
the dry season is Aquatic 
Biodiversity (Indian major 
carps), while the desired 
depth for the wet season is 
motivated by Fluvial 

inundate primary and 

temperature variations, 
plankton, etc., during wet 
seasons).

Fluvial Geomorphology
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location (Maintenance Year)

location (Drought Year)

Based on the recommended water levels or depths, the E-Flows graphs were 
created for both Maintenance Year and Drought Year for the Balrampur E-Flows 
location on the Rapti River (Figure 180 & 181).
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The recommended depth for the dry season is 

C.mrigala and L.rohita). It is also required to 
maintain the desired Dissolved Oxygen level and for 

periphyton, benthos). Therefore, the desired water 

recommended for wet season are required for 
development of suitable nursery grounds for IMC. 
The desired water depth is suitable for temperature 
variations, planktons, etc. during the wet season.

The recommended depth will ensure minimum 
depth in side channels for the revival of 

(plankton, periphyton and benthos) and for the 

juveniles. At this depth, the side channel is 
inundated, leading to activation of side channels 
during the wet season. Further movement of 
biota and rich nutrition exchange will be 
possible, if this depth is attained.

Maintenance
Year

Motivation

Drought Year

Year

Aquatic Biodiversity

Table 71: Desired water levels/depths along with rationale for the 

motivations, which are shown in Table 71.

5.2.4.2 Bansi
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The recommended 
depth for the wet 
season will inundate 
the primary channel 
and the portion 
adjacent to the 

The recommended 

maintain longitudinal 
connectivity and some 
level of lateral 
connectivity, though 
only partially.

The drought scenario is a 
stress condition and the local 
communities fully recognise 
and appreciate this. They are 

as they know that the 
following year will be a better 
one and they can resume 
their normal day-to-day 
activities pertaining to 
livelihood activities and 
Socio-cultural rituals. The 
recommended depth will 
alleviate a certain degree of 
inconvenience while still 
permitting the performance of 
rituals and livelihood 
activities.

Dry season: 2 m
Wet season: 3.35 m

[The motivating 
thematic for the 
desired depth for the 
dry season is Aquatic 
Biodiversity (Indian 
major carps) and for 
the wet season, the 

thematic motivated the 
desired depth (mainly 
to ensure some level of 

The recommended water 
levels are well above the 
requirement from the 
Socio-cultural perspective. 
Various livelihood activities 
and Socio-cultural rituals can 
be conducted satisfactorily. 

once achieved, would lead to 
appreciation of a healthy river 
by the local communities.

Desired Water Level
(consensus values)

Socio-cultural Aspects Dry season: 2.4 m 
Wet season: 5.9 m 

The motivating 
thematic for the 
desired depth for the 
dry season is Aquatic 
Biodiversity
(Indian major carps) 
and the wet-season 
desired depth is
motivated by Fluvial

inundate primary and 

Fluvial Geomorphology

An additional ask is to attain a depth of 7.75 m for a period of 
10-15 days in the months of July-August-September, which will 

crossing the levee region. Recent planform imageries show a 
loss of lateral connectivity in certain reaches in the form of 

is of prime importance to maintain the lateral connectivity.
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Bansi location (Maintenance Year)

Bansi location (Drought Year)

Based on the recommended water levels or depths, the E-Flows graphs were 
created for both Maintenance Year and Drought Year for the Bansi E-Flows location 
on the Rapti River (Figure 182 & 183).
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The recommended depth for the dry season will 
take care of habitat requirement of IMC species. 
The recommended depth for the wet season is 
essential for providing space for normal body 

feeding grounds increase with increasing depth. 
River Dolphins tend to spend a majority of their 
time in areas with abundant food supply. The 
recommended depth during wet season will aid in 
formation and activation of 

which shall be helpful since they are considered 

dolphin.

The recommended depth is a bare minimum 

species at this location, though not really 
conducive. However, at this depth, the species is 
likely to survive the stress conditions posed by 
the Drought Year.

Maintenance
Year

Motivation

Drought Year

Year

Aquatic Biodiversity

Table 72: Desired water levels/depths along with rationale for the
Birdghat Gorakhpur E-Flows location on the Rapti River

motivations, which are shown in Table 72.

5.2.4.3 Birdghat–Gorakhpur
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The recommended depth 
for the dry season will 
maintain longitudinal 
connectivity by partially 
inundating the primary 
channel and the lateral bar 
that lies closer to the right 
bank. 

The recommended depth 
for the wet season will 
inundate the primary 

portion adjacent to the 
main channel.

would help to maintain 
longitudinal connectivity 
and some level of lateral 
connectivity, though 
partially.

The drought scenario is a stress 
condition and local 
communities fully recognise 
and appreciate this. They are 

they know that the following 
year would be a better one and 
they can resume their normal 
day-to-day activities pertaining 
to livelihood and Socio-cultural 

mmended water levels would 
certainly help to reduce their 
hardships in regard to carrying 
out the livelihood activities and 
Socio-cultural rituals.

Dry season: 1.5 m
Wet season: 3 m

[The motivating thematic 
for the desired depth for 
both seasons is Aquatic 

An additional requirement is a depth of 8.9 m for a period of 10- 
15 days in the months of July-August-September. This depth will 
maintain the lateral connectivity, inundating the minor channels 

The recommended depth or 
water levels at this location will 
take care of satisfactory conduct 
of livelihood activities and 
Socio-cultural rituals. With the 
attainment of these water levels 
during summers, the memory of 
a healthy river would be revived 
in the minds of local 
communities. 

critical issue at this location. The 

achieved, would lead to the 
appreciation of a healthy river by 
the local communities.

Desired Water Level
(consensus values)

Socio-cultural Aspects Dry season: 2 m
Wet season: 6.4 m

[The motivating thematic 
for the desired depth for 
the wet season is Aquatic 

Fluvial Geomorphology
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Gorakhpur location (Maintainance Year)

Gorakhpur location (Drought Year)

Based on the recommended water levels or depths, the E-Flows graphs were 
created for both Maintenance Year and Drought Year for the 
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As noted earlier in section 4.5, as part of this exercise, the E-Flows are being 

5.2.5 Additional locations on Ganga
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Table 73: Desired water levels/depths along with rationale 
for the Shahzadpur E-Flows location on the Ganga River

motivations, which are shown in Table 73.

Shahzadpur5.2.5.1

The Ganga river dolphin is sighted at this location. The 
recommended depth during the dry season will ensure 
appropriate hydraulic habitat for the species in terms of 
depth and active channel width. The river stretch at this 

negligible in this stretch. Prey base of the Ganga river 

natural food for the species. 

The recommended depth for the dry season is essential 
for providing space for normal body movement and 
adequate prey base. Feeding grounds increase with 
increasing depth. River dolphins tend to spend the 
majority of their time in areas with abundant food supply. 
The recommended depth during wet season will 
form/inundate side-pools/wetlands. This would also help 

Ganga river dolphin.

The recommended depths are the bare minimum 
requirement for the survival of the Ganga river 

While recommending depth, the width is
also a critical factor for this location.

Maintenance
Year

Motivation

Aquatic Biodiversity

Drought Year

Year

313  |Environmental Flows of Major Rivers in Uttar Pradesh



The recommended depth 
during the dry season will 
maintain the longitudinal 
connectivity and partially 
inundate the bar forms

the primary channel 
which lies closer to the 

The recommended 
wet-season depth is 
required to maintain 

secondary channel on 

most of the monsoon 
period.

With the recommended 
depth, the longitudinal 
connectivity would be 
maintained in the stress 
condition during dry 
season. Some level of 
lateral connectivity 
would be also achieved 
with recommended 
water levels during wet 
season.

It is understood that hardships 
and loss of livelihood will need 
to be borne during Drought 
Years. This recommended depth 
during summer will allow for the 
carrying out of a few rituals and 
domestic activities, but with 
discomfort. This recommended 
water level during the wet 

cultivation, and some basic 
rituals, though other livelihoods 
and social activities will be 
diminished.

Dry season: 2.5 m
Wet season: 4 m

[The motivating thematic 
for the desired depth for 

An additional requirement would be a depth of 7.8 m for a 
period of 10-15 days in the months of July-August-September. 

This will maintain lateral connectivity, inundating 

source of concern and a visual 

in the river, according to the local 
communities. The recommended 

the comfortable carrying out of 
rituals. The respondents attested 

both replenish the farms and also 
possibly, redistribute the 

Desired Water Level
(consensus values)

Fluvial Geomorphology Socio-cultural Aspects Dry season: 3 m
Wet season: 6 m

[The motivating thematic 
for the desired depth for 

wet season the motivating 
thematic is Fluvial 
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Based on the recommended water levels or depths, the E-Flows graphs were 

location (Maintenance Year)

location (Drought Year)
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Table 74: Desired water levels/depths along with rationale for the 
Rajghat-Varanasi E-Flows location on the Ganga River

The Ganga river dolphin is sighted at this location. The  
recommended depth during the dry season will ensure 

this section channel, width is a critical factor; hence the  
recommended depth should be seen in that light. The river stretch 

(Cyprinus carpio), Sperata 
seenghala and Eutropiichthys vacha form sizeable populations. 

The recommended depth for the dry season is essential for 
providing space for normal body movement and adequate prey 
base. The feeding ground increases with increasing depth. River 
dolphins tend to spend the majority of their time in areas where 
they have access to an abundant food supply, which include 

form/inundate side-pools/wetlands. This would also support the 

are considered food for the Ganga river dolphin.

In case of larger or mighty rivers like Ganga (especially middle to lower 

comparatively smaller rivers or tributaries. This is because the middle 
and downstream stretches of larger rivers and deep pools hold brooder 

The recommended depths are a bare minimum 
requirement for the survival of the Ganga river 

While recommending depth, the width is also a 
critical factor for this location.

Maintenance
Year

Motivation

Aquatic Biodiversity

Drought Year

Year

motivations, which are shown in Table 74.

5.2.5.2 Rajghat– aranasi
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The dry-season 
recommended water levels 
will maintain longitudinal 
connectivity and partially 
inundate the main channel 

wet season recommended 
water levels will maintain 
lateral connectivity by 
completely inundating the 
channel belt.

depth for dry season the 
minimum longitudinal 
connectivity will be 
maintained, that is 
essential to carry the 
suspended sediments 
along with nutrients. The 
recommended depth for 
the wet season will 
maintain both 
longitudinal and lateral 
connectivity.

It is understood that 
hardships and loss of 
livelihood will need to be 
borne during Drought Years. 
This recommended
depth during summer will 
allow for the carrying out of a 
few rituals and domestic 
activities, but with some level 
of discomfort. But this 
discomfort is acceptable – as 

year would be a normal and 
better one.

[The motivating 
thematic for
the desired depth for 
both seasons is

The recommended water 
levels would comfortably 
allow the water to reach the 
bottom of the ghats, 
allowing the pilgrims to 
access it without 
inconvenience while also 
allowing boatmen a 
reasonable channel to ply 
their boats.

Desired Water Level
(consensus values)

Fluvial Geomorphology Socio-cultural Aspects
Wet season: 23 m

[The motivating thematic 
for the desired depth for 

for the wet season the 
motivating thematic is 
Fluvial Geomorphology 

channel on the

An additional requirement would be a depth of 25 m for a
 period of 10-15 days in the months of July-August-September. 
This will maintain lateral connectivity; inundating the channel 
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However, the model outputs have several assumptions and limitations, and 

depth and corresponding discharges. In view of this, the team only recommend 

Figure 188: E-Flows recommendations in terms of water levels for the 
Rajghat-Varanasi location (Maintenance Year)

Figure 189: E-Flows recommendations in terms of water levels for the 
Rajghat-Varanasi location (Drought Year)
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study, making it one of the most crucial rivers for the state. Despite Mathura 

necessary to identify an E-Flows site in Haryana, right before the river enters the 

Uttar Pradesh. In this context, the Mohana site on the Yamuna River was chosen 
for E-Flows assessment.

Apart from Mohana, there are four E-Flows sites on the Yamuna River and all of 
them fall in Uttar Pradesh. 

5.2.6  Yamuna River
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Table 75: Desired water levels/depths along with rationale for the
Mohana site on the Yamuna River

motivations, which are tabulated in Table 75.

5.2.6.1 Mohana site

Indian major carps are the motivational species and the 
recommended depth is mandatory to safeguard the 

pollution level and lower depth caused the 

The recommended wet-season depth is required for  

stress conditions, the recommended depth is 
essential.

Maintenance
Year

Motivation

Aquatic Biodiversity

Drought Year

Year
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maintain the longitudinal 
connectivity of the river 
during the dry season. 
The primary channel will 
be inundated, which runs 

of the channel belt. 

During the wet season, 

maintain continuity in 
the dominant secondary 
channels. 

The recommended water 
levels are the least that 
are required for ensuring 
longitudinal connectivity 
during the dry season. 
Some level of lateral 
connectivity is the prime 
motivation for drought 
year.

Respondents desire the 

without any bad odour. 

Dry season: 2.0 m

desired depth for  both dry 
and wet season is Fluvial 
Geomorphology 

secondary channels and to 

livelihood aspects; reduce 

odours and also increase 

An additional requirement is a depth of 6.8 m (>1600 cumec) 
for 10-15 days during the monsoon season. This will maintain 

the lateral connectivity, completely inundating the channel 

Respondents desire reduction 

odours. Stagnation of water 
should be avoided by 
connecting the pools, and 
thereby allowing some aquatic 
life to thrive in summers and 
winters. In monsoon, the water 
needs to reach at the top of 
the channel bed.

Desired Water Level
(consensus values)

Fluvial Geomorphology Socio-cultural Aspects
Wet season: 4.5 m

desired depth for both 
dry and wet season is 
Fluvial Geomorphology 

and secondary channels 
and to aid sediment 
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the downstream E-Flows site at Mohana.

(Maintenance Year)
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(Drought Year)

graphs for reference.

water quality. This means that overall health improvement for the Yamuna River 
at such locations would be a long-term goal. However, as an immediate goal, one 
would aim for some improvement in the river's health at these locations. Keeping 
this in mind, the team developed two distinct scenarios for water managers and 

shorter time duration, and the Improved Scenario, which could be a long-term 

to achieve both the Target and Improved scenarios.
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pollution, leading to a notable degradation of the river in this stretch. This 
degradation hampers the river's ability to support the ecosystem and local 
communities, posing a threat to the health of aquatic species and people. The 

indirectly through its connection with the Hindon River. The releases from the 

studied hydrological cycle. There are very old structural interventions and water 

ultimate desired state of river is ambitious and should be approached as a long 
term goal, the same is depicted in the Improved Scenario.
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Table 76: Desired water levels/depths along with rationale for the
Mathura site on the Yamuna River

motivations, which are tabulated in Table 76.

5.2.6.2 Mathura site

Indian major carps are the motivational species and the 
recommended depth is mandatory to safeguard the 

pollution level and lower depth caused the 
disappearance of the species. 

The recommended wet-season depth is required for the 

desirable that water-quality parameters remain within 
the standard limit for the survival of the species.

conditions, the recommended depth is essential.

Maintenance
Year

Motivation

Aquatic Biodiversity

Drought Year

Year
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would maintain the 
longitudinal and lateral 
connectivity of the 
river during dry 
season. The primary 
channel will be 
inundated, which runs 

side of the channel 
belt. During the wet 
season, the desired 

continuity in the 
dominant secondary 
channels. 

The recommended 
water levels are the 
least that are required 
to ensure longitudinal 
connectivity during the 
dry season. Some level 
of lateral connectivity 
is the prime 
motivation for drought 
year.

Respondents desire the 

least near the Ghats. 

desired depth for the dry 

An additional requirement is a depth of 6.8 m (>4300 cumec) for 10-15 
days at some point in the entire monsoon season. This will maintain the 

lateral connectivity, completely inundating the channel belt and a 

People are adapted to the 

monsoon, the desired water 
level is touching the base of 

In summers, one gate of the 

should be left open to allow for 

the Ghats.

Desired Water Level
(consensus values)

Fluvial Geomorphology Socio-cultural Aspects
Wet season: 3.5 m

desired depth for dry 
season is Fluvial 

maintain some level of 
lateral and longitudinal 
connectivity and to aid 

and motivating thematic 
for the desired depth for 
wet season is 
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the downstream E-Flows site at Mathura.

(Maintenance Year)
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(Drought Year)

the pollution are major concerns for the site. The recommendations are 

unavailability of long-term data at this site.

are made by considering both the thematic recommendations and the 
upstream-downstream conditions. The team recommended that a minimum 

-

in the river. So, achieving the complete recommendations is an ambitious 
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Table 77: Desired water levels/depths along with rationale for the Agra 
site on the Yamuna River

motivations, which are tabulated in Table 77.

5.2.6.3 Agra site

Indian major carp is the motivational species and the 
recommended depth is mandatory to safeguard the 

desired depth is also required to maintain the desired 

organisms. Therefore, the desired depth will safeguard 

depth of water yielded lower weights and shorter  
lengths in contrast to the carps cultivated at higher 
depth. The depth recommended for the wet season are 
required for the development of suitable nursery 

The recommended depth will ensure minimum 
depth in side channels for the revival of side/ 

Maintenance
Year

Motivation

Aquatic Biodiversity

Drought Year

Year
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would maintain the 
longitudinal 
connectivity of the 
river during the dry 
season. The primary 
channel will be 
inundated, which runs 
through the middle of 
the channel belt. 
During the wet season, 

maintain continuity in 
the dominant 
secondary channels. 

The recommended 
water levels are the 
minimum necessary to 
ensure longitudinal 
connectivity during the 
dry season.This is the 
prime motivation for 
drought year.

Respondents desire the 

connectivity and some level 
of lateral connectivity. 

Dry season: 2.0 m

desired depth for both dry 
and wet seasons are 

and pilgrimages and aiding 

An additional requirement is a depth of 6.9 m (>1560 cumec) for 
10-15 days sometime in the entire monsoon season. This will 
maintain the lateral connectivity, completely inundating the 

every 5 years that reaches the village on the right is preferred.

The thematic group 
recommends maintaining the 

during the summers for  
establishing longitudinal 
connectivity. In monsoon, 

and should reach the path 
near the river. People do not 
desire unpredictable releases 

water is desired in winters 

Desired water Level
(consensus values)

Fluvial Geomorphology Socio-cultural Aspects
Wet season: 4.0 m

recommended similar 
depths for the dry season 
therefore all three of them 
are motivating thematics. 

and longitudinal 

secondary channels and to 
aid the sediment 
transport.

and pilgrimages and aiding 

the desired depth for the 
wet season is Fluvial 

maintain some level of 
lateral and longitudinal 
connectivity and to aid the 
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graphs for reference.

Figure 198: 
Cross-section 

water-levels/depth 
recommendations 

for the downstream 
E-Flows site at 

Agra.

Figure 199: E-Flows 
recommendations in 

(Maintenance Year)
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Figure 200: 
E-Flows 

recommendatio
ns in a monthly 

Agra site 
(Drought Year)



It has been observed that the stretch of the Yamuna river between 

have indicated that one of the main reasons for this phenomenon is 
the over-abstraction of groundwater in this stretch, leading to a 

upstream releases and contributions from groundwater as 

demand management, groundwater recharge, wetland restoration, 
etc. to stabilize aquifers. 

Groundwater levels map of Ganga Basin (India-WRIS)

River-Aquifer interactions
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Table 78: Desired water levels /depths along with rationale for the Auraiya
site on the Yamuna River

Agra due to the Chambal River joining Yamuna between these two sites, which 

thematic motivations, which are tabulated in Table 78.

5.2.6.4 Auraiya site

Indian major carps, Gharials and Dolphins are the 
motivational species. The recommended depth is 

weather conditions.  Cyprinus carpio,

The recommended depth for the dry season is essential 
for providing space for the dolphins’ normal body 
movement. The feeding ground increases with 
increasing depth. River dolphins tend to spend a 
majority of their time in areas where they have access 

depth.

The recommended depth is a bare minimum 

location, though not really conducive, but with this 

conditions posed by Drought Year.

Maintenance
Year

Motivation

Aquatic Biodiversity

Drought Year

Year
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connectivity is good. 

maintain the 
longitudinal connectivity 
of the river during the 
dry season. During the 
wet season, the desired 

continuity in the 
dominant secondary 
channels. 

The recommended water 
levels are the minimum 
required to ensure 
longitudinal connectivity 
during the dry season. 
Some level of lateral 
connectivity is the 
primary motivation for 
drought years. The water 

side channels during the 
monsoon and submerges 
the mid-channel bars in 
the primary channel 
during the summers.

There is a desire for 

Respondents desire the 

without any bad odours. 

Dry season: 3.35 m
Wet season: 6.5 m

desired depth for the 
dry season is 

and motivating thematic 
for desired depth for 
the wet season is Fluvial 

requirement is a depth of 17m (>12800 cumec) for 10-15 days at 
some point in the entire monsoon season. This will maintain the 

lateral connectivity, completely inundating the channel belt and a 

are considered adequate. 

communities in their day-to-day 
activities, such as interactions 
with the river for cattle, 
livelihood, and recreational 
purposes. The communities 

least a meter in depth, which is 

Desired Water Level
(consensus values)

Fluvial Geomorphology Socio-cultural Aspects Dry season: 5 m

the desired depth for 
both dry and wet 
seasons is Fluvial 

maintain the good lateral 
and longitudinal
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the downstream E-Flows site at Auraiya.

and water quality, is in a better condition at this site due to the contribution of the 

site; recommendations are made considering  the thematic recommendations and 
the upstream-downstream consistencies. The team recommended a minimum 

The duration for which observed data was available, the recommended 

hence could be considered as a long term goal, i.e. an Improved Scenario. It is also 

additional historical data.

needs to be met, when the aspiration is to move from Target to Improved 
scenario. 
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(Maintenance Year)

(Drought Year)

presented in above graphs for reference.
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Table 79: Desired water levels/depths along with rationale for the
Pratappur site on the Yamuna River.

motivations, which are tabulated in Table 79.

5.2.6.5 Pratappur site

Dolphins are sighted at this location. The recommended 
depth during the dry season will ensure an appropriate 
hydraulic habitat for dolphins in terms of depth and active 
channel width. Cyprinus carpio, 

The recommended depth for the dry season is essential for 
providing space for normal body movement and adequate 
dolphin food. Feeding ground increases with increasing 
depth. River dolphins tend to spend the majority of their time 
in areas where they have access to an abundant food supply, 

The recommended depth during the wet season will 
form/inundate side-pools/wetlands; this would also help and 

and minnows, which are considered food for dolphins.

The recommended depth for the dry season is essential 
for providing space for normal body movement and 
adequate dolphin food. The feeding ground increases 
with increasing depth. While recommending depth, the 
width is also a critical factor for this location.

Maintenance
Year

Motivation

Aquatic Biodiversity

Drought Year

Year
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maintain the 
longitudinal connectivity 
of the river during the 
dry season. During the 
wet season, the desired 

continuity in the 
dominant secondary 
channels. In monsoon, 

The recommended water 
levels are the least that 
are required for ensuring 
longitudinal connectivity 
during the dry season. 
Some level of lateral 
connectivity is the prime 
motivation for a drought 
year.

need to be increased to 
maintain the connectivity 
and increase the 
assimilative capacity of the 
river. 

Dry season: 3.25 m

desired depth for the 
dry season is 

desired depth for the 
wet season is Fluvial 

An additional requirement is a depth of 19 m (>9500 cumec) for 
10-15 days at some point in the entire monsoon season. This will 

maintain the lateral connectivity, completely inundating the 

depth 21 m (>11800 cumec) for a short duration.

required to be at least a metre 
higher than at present. In the 
summer, the water needs to 
equal the levels present at the 
time of the survey.

Desired Water Level
(consensus values)

Fluvial Geomorphology Socio-cultural Aspects Dry season: 4.3 m

desired depth for both 
dry and wet season is 
Fluvial Geomorphology 

lateral and longitudinal
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 for the downstream E-Flows site at Pratappur

thematic requirements for the site are similar to the upstream site; our concerned 

recommendations are made by considering both the thematic recommendations and 
the upstream-downstream conditions. The team recommended that a minimum of 

Year. The Target Scenario will provide 4 m depth and Improved scenario is to provide 

be considered as a long term goal, i.e. an Improved Scenario. It is also suggested  to 

data. 

needs to be met, when the aspiration is to move from Target to Improved Scenario. 
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(Maintenance Year)

presented in above graphs for reference.

site (Drought Year).
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and water quality, is in a better condition at this site due to the contribution of the 

site; recommendations are made considering  the thematic recommendations and 
the upstream-downstream consistencies. The team recommended a minimum 

The duration for which observed data was available, the recommended 

hence could be considered as a long term goal, i.e. an Improved Scenario. It is also 

additional historical data.

needs to be met, when the aspiration is to move from Target to Improved 
scenario. 
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As mentioned earlier, the observed gauge-versus-discharges information for the 

desired water levels for these locations, which will achieve the desired targets in 
terms of meeting the motivations set out by thematic groups. For all practical 

ensure a healthy river state, from the perspective of water quantity. On the other 
hand, going forward, in the wake of robust and credible hydraulic information, 

5.2.7 Gandak River
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5.2.7.1 Khadda site 
(Downstream of the Gandak barrage)

Table 80: Desired water levels/depths along with rationale for the E-Flows
 site on the Gandak River

As discussed in Section 5.2, the water levels would be recommended for this 

are based on thematic motivations, which are tabulated in Table 80.

During the dry season, the recommended depth is essential 
for providing space for dolphins' normal body movement and 
their food. Feeding grounds increase with increasing depth. 
River dolphins tend to spend the majority of their time in areas 
where they have access to an abundant food supply. During 
the wet season, the recommended water levels would aid the 
formation of side pools/wetlands. This would also help and 

minnows that are found in this site, which is crucial since they 
are considered important natural food for dolphins. The 
recommended depth would support complete inundation of 
side channels during the wet season.

An additional requirement is a depth of 6.8 m for 10-15 days 
during the monsoon season. This will maintain the lateral 
connectivity, completely inundating the channel belt and a 

For the survival of the dolphin population during 
stress conditions, the recommended depth is 
essential.

Maintenance
Year

Motivation

Aquatic Biodiversity

Drought Year

Year

347 |Environmental Flows of Major Rivers in Uttar Pradesh



As discussed in Section 5.2, the water levels would be recommended for this 

are based on thematic motivations, which are tabulated in Table 80.

During the dry season, the recommended depth is essential 
for providing space for dolphins' normal body movement and 
their food. Feeding grounds increase with increasing depth. 
River dolphins tend to spend the majority of their time in areas 
where they have access to an abundant food supply. During 
the wet season, the recommended water levels would aid the 
formation of side pools/wetlands. This would also help and 

minnows that are found in this site, which is crucial since they 
are considered important natural food for dolphins. The 
recommended depth would support complete inundation of 
side channels during the wet season.

maintain the longitudinal 
connectivity of the river 
during dry season. The 
primary channel will be 
inundated, which runs 

side of the channel belt. 
During the wet season, 

maintain continuity in the 
less dominant secondary 
channels. The desired 

the lateral connectivity.

The recommended water 
levels are the least that 
are required for ensuring 
longitudinal connectivity 
during dry season. Some 
level of lateral connectivity 
is the prime motivation for 
drought year.

People desire water 
that is enough to 
submerge the central 
island.

Dry season: 3 m

otivating thematic for 
desired depth for the dry 
season is Socio-cultural 

and motivating thematic 
for desired depth for the 
wet season is Fluvial 

longitudinal-lateral

primary secondary 

Respondents desire 
that the water in the 
summer should be 
enough to submerge 
the central island. This 
will consequently 
provide enough water 
in the side channels 
for boats to ply and 

Desired Water Level
(consensus values)

Fluvial Geomorphology Socio-cultural Aspects
Wet season: 5.4 m

thematic for 
desired depth for the dry 
season are Fluvial 
Geomorphology 

connectivity and
submergence of lateral and 

motivating thematic for 
desired depth for the wet 
season is Fluvial 

longitudinal-lateral

primary secondary 
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the downstream Gandak Barrage E-Flows site at Khadda on the Gandak river



As discussed earlier, it was noted that the observed gauge-versus-discharge data 
for the Sone River site is unavailable. Consequently, the team has put forward 

groups, ensuring that their motivations are met.

 
5.2.8 Sone River
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Table 81: Desired water levels/depths along with rationale for the 
E-Flows site on the Sone River

As noted earlier in Section 5.2, for this location, only water levels are 

based on thematic motivations, which are tabulated in Table 81.

 
5.2.8.1 Chopan site

Indian major carps are the motivational species and 
the recommended depth is mandatory to safeguard 

lower depths. Fishes cultivated at low depths of 
water yielded lower weight, and were shorter in 
length in contrast to the carps cultivated at higher 
depth of pond water. 

The recommended wet season depth is required for 
the development of suitable nursery grounds 

production, etc.

conditions, the recommended depth is essential.

Maintenance
Year

Motivation

Aquatic Biodiversity

Drought Year

Year
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maintain the longitudinal 
connectivity of the river 
during the dry season. The 
primary channel would be 
inundated, closer to the 

belt. 

During the wet season, the 

continuity in the dominant 
secondary channels.

The recommended water 
levels are the minimum 
required to ensure 
longitudinal connectivity 
during the dry season. 
Some level of lateral 
connectivity is the primary 
motivation for drought 
years.

with very occasional deep pools. 

frequently too shallow to allow 

the pollution in the river. 

and riparian communities for 
their needs but also improve 
river health impacted by 
pollution.

Dry season: 2 m
Wet season: 3 m

desired depth for the dry 
season are Socio-cultural 

motivating thematic for 
the desired depth for the 

The local community desired 
that at a minimum, water 

but is considered to be 
enough to sustain life. The 

a desire that the river 
remain within the bounds of 
the riverbed.

Desired Water Level
(consensus values)

Fluvial Geomorphology Socio-cultural Aspects
Dry season: 3 m
Wet season: 4 m

desired depth for the 
dry season are 

motivating thematic for 
desired depth for the 
wet season is Fluvial 

longitudinal-lateral 
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An additional requirement is a depth of 5.8 m for 10-15 days 
during the monsoon season. This will maintain the lateral 
connectivity, completely inundating the channel belt and a 



the downstream E-Flows site at Chopan on the Sone River
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• Sustainable water management practices in agriculture: Agriculture being 
the highest user of freshwater, has huge scope of improving the water use 

1  in India. In fact, 

good initiatives and success stories, which can be looked upon and scaled up 
to achieve the goal.

• Systematic promotion of conjunctive use: It has been observed that a 

supplement canal irrigation. Besides, the use of groundwater in comparison 

• During the lean 

enhanced through demand management and other water conservation 
measures, such as rejuvenation of wetlands, demand management in 
agriculture to reduce abstractions etc.

• Pricing of water: At present, there are no incentives for the farmers to 

• All water 

schedules and plans. This work would be a useful input to advocate for 

• Small tributary rejuvenation initiatives:

these smaller tributaries through active engagement with district 
administrations within Uttar Pradesh, through respective District Ganga 

encroachment, over abstractions of groundwater, pollution, wetland 
degradation etc. The conservation and rejuvenation of these smaller rivers 
and tributaries is something that the state of Uttar Pradesh has also taken up 

demand side management in agriculture, institutional strengthening to 

• Wetland Restoration and Conservation: 

It has been observed that over a period of time, the wetlands have been 
degrading at a rapid state due to pressures like encroachment, pollution, inlet 

working towards the conservation of wetlands with aims to improve local 

baseline data collection and developing and implementation of restoration 
activities on conservation of such wetlands. 
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assessment in all the major rivers in Uttar Pradesh. This chapter will 

The Government of India and the National Mission for Clean Ganga 

and its tributaries.

Namami Gange programme of the Government of India and 

India is another milestone. The recommendations coming out of this 

All these are steps in the right direction and one would hope that, this 

tributaries.

maintenance in these rivers.

6. Towards E-Flows
 Implementation

• Sustainable water management practices in agriculture: Agriculture being 
the highest user of freshwater, has huge scope of improving the water use 

1  in India. In fact, 

good initiatives and success stories, which can be looked upon and scaled up 
to achieve the goal.

• Systematic promotion of conjunctive use: It has been observed that a 

supplement canal irrigation. Besides, the use of groundwater in comparison 

• During the lean 

enhanced through demand management and other water conservation 
measures, such as rejuvenation of wetlands, demand management in 
agriculture to reduce abstractions etc.

• Pricing of water: At present, there are no incentives for the farmers to 

• All water 

schedules and plans. This work would be a useful input to advocate for 

• Small tributary rejuvenation initiatives:

these smaller tributaries through active engagement with district 
administrations within Uttar Pradesh, through respective District Ganga 

encroachment, over abstractions of groundwater, pollution, wetland 
degradation etc. The conservation and rejuvenation of these smaller rivers 
and tributaries is something that the state of Uttar Pradesh has also taken up 

demand side management in agriculture, institutional strengthening to 

• Wetland Restoration and Conservation: 

It has been observed that over a period of time, the wetlands have been 
degrading at a rapid state due to pressures like encroachment, pollution, inlet 

working towards the conservation of wetlands with aims to improve local 

baseline data collection and developing and implementation of restoration 
activities on conservation of such wetlands. 
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Figure 211: E-Flows Implementation Challenges: Principal Obstacles

th

report titled Listen to the River

policies and regulations, and undertaking activities to protect and restore 
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• Sec
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• Kee
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These lessons reinforce and complement the conclusions of the previous case 

indigenous groups and the private sector across the globe to commit to 

• Sustainable water management practices in agriculture: Agriculture being 
the highest user of freshwater, has huge scope of improving the water use 

1  in India. In fact, 

good initiatives and success stories, which can be looked upon and scaled up 
to achieve the goal.

• Systematic promotion of conjunctive use: It has been observed that a 

supplement canal irrigation. Besides, the use of groundwater in comparison 

• During the lean 

enhanced through demand management and other water conservation 
measures, such as rejuvenation of wetlands, demand management in 
agriculture to reduce abstractions etc.

• Pricing of water: At present, there are no incentives for the farmers to 

• All water 

schedules and plans. This work would be a useful input to advocate for 

• Small tributary rejuvenation initiatives:

these smaller tributaries through active engagement with district 
administrations within Uttar Pradesh, through respective District Ganga 

encroachment, over abstractions of groundwater, pollution, wetland 
degradation etc. The conservation and rejuvenation of these smaller rivers 
and tributaries is something that the state of Uttar Pradesh has also taken up 

demand side management in agriculture, institutional strengthening to 

• Wetland Restoration and Conservation: 

It has been observed that over a period of time, the wetlands have been 
degrading at a rapid state due to pressures like encroachment, pollution, inlet 

working towards the conservation of wetlands with aims to improve local 

baseline data collection and developing and implementation of restoration 
activities on conservation of such wetlands. 
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policies and regulations, and undertaking activities to protect and restore 
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These lessons reinforce and complement the conclusions of the previous case 

indigenous groups and the private sector across the globe to commit to 

• Sustainable water management practices in agriculture: Agriculture being 
the highest user of freshwater, has huge scope of improving the water use 

1  in India. In fact, 

good initiatives and success stories, which can be looked upon and scaled up 
to achieve the goal.

• Systematic promotion of conjunctive use: It has been observed that a 

supplement canal irrigation. Besides, the use of groundwater in comparison 

• During the lean 

enhanced through demand management and other water conservation 
measures, such as rejuvenation of wetlands, demand management in 
agriculture to reduce abstractions etc.

• Pricing of water: At present, there are no incentives for the farmers to 

• All water 

schedules and plans. This work would be a useful input to advocate for 

• Small tributary rejuvenation initiatives:

these smaller tributaries through active engagement with district 
administrations within Uttar Pradesh, through respective District Ganga 

encroachment, over abstractions of groundwater, pollution, wetland 
degradation etc. The conservation and rejuvenation of these smaller rivers 
and tributaries is something that the state of Uttar Pradesh has also taken up 

demand side management in agriculture, institutional strengthening to 

• Wetland Restoration and Conservation: 

It has been observed that over a period of time, the wetlands have been 
degrading at a rapid state due to pressures like encroachment, pollution, inlet 

working towards the conservation of wetlands with aims to improve local 

baseline data collection and developing and implementation of restoration 
activities on conservation of such wetlands. 
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objective to arrive at plausible management scenarios, the team has

management and conservation of freshwater resources. This involves adopting 
holistic river basin management approaches that consider the 
interconnectedness of various elements (wetland restoration, groundwater 
management, conjunctive use of water, overall water demand side management 

• Sustainable water management practices in agriculture: Agriculture being 
the highest user of freshwater, has huge scope of improving the water use 

1  in India. In fact, 

6.2 Implementation Framework
for Long-term E-Flows in the Major
Rivers of Uttar Pradesh

6.2.1 Technical 

6.2.1.1 Demand and supply side management 

good initiatives and success stories, which can be looked upon and scaled up 
to achieve the goal.

• Systematic promotion of conjunctive use: It has been observed that a 

supplement canal irrigation. Besides, the use of groundwater in comparison 

• During the lean 

enhanced through demand management and other water conservation 
measures, such as rejuvenation of wetlands, demand management in 
agriculture to reduce abstractions etc.

• Pricing of water: At present, there are no incentives for the farmers to 

• All water 

38

schedules and plans. This work would be a useful input to advocate for 

• Small tributary rejuvenation initiatives:

these smaller tributaries through active engagement with district 
administrations within Uttar Pradesh, through respective District Ganga 

encroachment, over abstractions of groundwater, pollution, wetland 
degradation etc. The conservation and rejuvenation of these smaller rivers 
and tributaries is something that the state of Uttar Pradesh has also taken up 

demand side management in agriculture, institutional strengthening to 

• Wetland Restoration and Conservation: 

It has been observed that over a period of time, the wetlands have been 
degrading at a rapid state due to pressures like encroachment, pollution, inlet 

working towards the conservation of wetlands with aims to improve local 

baseline data collection and developing and implementation of restoration 
activities on conservation of such wetlands. 

359  |Environmental Flows of Major Rivers in Uttar Pradesh



• Sustainable water management practices in agriculture: Agriculture being 
the highest user of freshwater, has huge scope of improving the water use 
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• Sustainable water management practices in agriculture: Agriculture being 
the highest user of freshwater, has huge scope of improving the water use 

1  in India. In fact, 

good initiatives and success stories, which can be looked upon and scaled up 
to achieve the goal.

• Systematic promotion of conjunctive use: It has been observed that a 

supplement canal irrigation. Besides, the use of groundwater in comparison 
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enhanced through demand management and other water conservation 
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• Sustainable water management practices in agriculture: Agriculture being 
the highest user of freshwater, has huge scope of improving the water use 

1  in India. In fact, 

• Community Awareness: Public awareness campaigns to educate local 

footprint, role and participation in river and wetland conservation initiatives. 

• River health assessment-  

assessment in various rivers and wetland and imparting training to 

• Water footprint campaigns-

wetlands are getting degraded due to pollution loads from cities, but pressure 

footprint through simple measures and contribute to the rejuvenation of 

and change their practices to save water.

6.2.2 Social

good initiatives and success stories, which can be looked upon and scaled up 
to achieve the goal.

• Systematic promotion of conjunctive use: It has been observed that a 

supplement canal irrigation. Besides, the use of groundwater in comparison 

• During the lean 

enhanced through demand management and other water conservation 
measures, such as rejuvenation of wetlands, demand management in 
agriculture to reduce abstractions etc.

• Pricing of water: At present, there are no incentives for the farmers to 

• All water 

schedules and plans. This work would be a useful input to advocate for 

• Small tributary rejuvenation initiatives:

these smaller tributaries through active engagement with district 
administrations within Uttar Pradesh, through respective District Ganga 

encroachment, over abstractions of groundwater, pollution, wetland 
degradation etc. The conservation and rejuvenation of these smaller rivers 
and tributaries is something that the state of Uttar Pradesh has also taken up 

demand side management in agriculture, institutional strengthening to 

• Wetland Restoration and Conservation: 

It has been observed that over a period of time, the wetlands have been 
degrading at a rapid state due to pressures like encroachment, pollution, inlet 

working towards the conservation of wetlands with aims to improve local 

baseline data collection and developing and implementation of restoration 
activities on conservation of such wetlands. 



• Sustainable water management practices in agriculture: Agriculture being 
the highest user of freshwater, has huge scope of improving the water use 

1  in India. In fact, 

An assessment of some of the relevant stakeholding institutions, departments, 

6.2.3 Institutional

good initiatives and success stories, which can be looked upon and scaled up 
to achieve the goal.

• Systematic promotion of conjunctive use: It has been observed that a 

supplement canal irrigation. Besides, the use of groundwater in comparison 

• During the lean 

enhanced through demand management and other water conservation 
measures, such as rejuvenation of wetlands, demand management in 
agriculture to reduce abstractions etc.

• Pricing of water: At present, there are no incentives for the farmers to 

• All water 

schedules and plans. This work would be a useful input to advocate for 

• Small tributary rejuvenation initiatives:

these smaller tributaries through active engagement with district 
administrations within Uttar Pradesh, through respective District Ganga 

encroachment, over abstractions of groundwater, pollution, wetland 
degradation etc. The conservation and rejuvenation of these smaller rivers 
and tributaries is something that the state of Uttar Pradesh has also taken up 

demand side management in agriculture, institutional strengthening to 

• Wetland Restoration and Conservation: 

It has been observed that over a period of time, the wetlands have been 
degrading at a rapid state due to pressures like encroachment, pollution, inlet 

working towards the conservation of wetlands with aims to improve local 

baseline data collection and developing and implementation of restoration 
activities on conservation of such wetlands. 

Stakeholder

UTTAR PRADESH

Mandate/
Goal/ Interest

Support desired for
the E-Flows
implementation

What can be 
achieved and 
impact

UP Irrigation
and Water
Resources
Department

Farmers, 
Water Users
Associations, 
Krishi Vigyan 
Kendras 

It is the custodian of major

on river Ganga and its 

providing irrigation in Uttar 
Pradesh and also, water 
resources management at the 
state level.

establishment is under process. 

of improvement in agricultural 

conventional agricultural practices, 

irrigation.

Assessment and Demonstration 

Development.

operations to account

downstream of these 
structures is needed.

irrigation practices.

strengthen them through 
technical and administrative 
support. Implement revised
water allocations.

irrigation practices. 

river’s rejuvenation initiatives 

less water for irrigation.

agriculture technologies and 
practices in various crops. 

through imparting training 

It will become one 
of the pioneering 
irrigation 
departments in the 

while sustaining all 
other committed 
uses.

It will help the 
government to 
achieve its targets 

in irrigation.

water management 
technologies and 

can help farmers 
improve their water 

reduce input costs, 
and increased 

pressure on 
freshwater 
resources like 
rivers and 
groundwater. 
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• Sustainable water management practices in agriculture: Agriculture being 
the highest user of freshwater, has huge scope of improving the water use 

1  in India. In fact, 

good initiatives and success stories, which can be looked upon and scaled up 
to achieve the goal.

• Systematic promotion of conjunctive use: It has been observed that a 

supplement canal irrigation. Besides, the use of groundwater in comparison 

• During the lean 

enhanced through demand management and other water conservation 
measures, such as rejuvenation of wetlands, demand management in 
agriculture to reduce abstractions etc.

• Pricing of water: At present, there are no incentives for the farmers to 

• All water 

schedules and plans. This work would be a useful input to advocate for 

• Small tributary rejuvenation initiatives:

these smaller tributaries through active engagement with district 
administrations within Uttar Pradesh, through respective District Ganga 

encroachment, over abstractions of groundwater, pollution, wetland 
degradation etc. The conservation and rejuvenation of these smaller rivers 
and tributaries is something that the state of Uttar Pradesh has also taken up 

demand side management in agriculture, institutional strengthening to 

• Wetland Restoration and Conservation: 

It has been observed that over a period of time, the wetlands have been 
degrading at a rapid state due to pressures like encroachment, pollution, inlet 

working towards the conservation of wetlands with aims to improve local 

baseline data collection and developing and implementation of restoration 
activities on conservation of such wetlands. 

District 
Administration 

UP WaMReC
and UP SWaRA

The district administration in 

implementing government 
policies and programs at the 

of district administration 
includes law and order, civil 
administration, disaster 
management, revenue 
administration, development 
initiatives, implementation of 

Develop District Ganga 
plans for all riparian districts 
in Ganga basin including 
tributaries restoration plans 
and implement, monitor 
conservation actions 

engagement. Leverage 
funds from various 
government schemes and 
implement through District 

platform.

It will become the 

resources institution to 

processes at the state 
level.

It is responsible for planning 
of surface water resources in 
the state of Uttar Pradesh.

framework for water 
resources management in an

Drafting rationalised 

Draft revised water 
allocations and publicise it to 
seek comments from the
stakeholders. Bring in 
measures to curb the 
practice of water wastage 

sectors. Appraise the 
Government of UP and the 
Irrigation Department to seek 
their support towards the 

It will become the 

water resources 
institution to 

processes at the 
state level.

Related line 
departments 
to support 
restoration 
and 
rejuvenation 
(Revenue 
Department, 
MNREGA cell)

mandate is to document, map, 
register land records including 
ownerships, transfer for 
various activities. 

provide livelihood 

out various developmental 
and conservation activities. 

contribute in river 

activities through landuse 
planning and regulations, 

encroachments, river and 
wetlands space prevention 
from encroachments etc.

actions like wetland 

ponds, inlet channel 
creation, desilting work 

 

can help in supporting 
conservation and 
restoration of rivers, 
channels, wetlands 
through mapping, 

ownerships, 
demarcation of 
boundaries, mapping 

the lost river stretches, 
which had been 
encroached.

Through various 
restoration activities, 

cell can support in 
various conservation 
and restoration 
activities like channel 
rehabilitation, 
desilting, deweeding, 
construction of new 

local communities 
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Goal/ Interest

Support desired for
the E-Flows
implementation

What can be 
achieved and 
impact



• Sustainable water management practices in agriculture: Agriculture being 
the highest user of freshwater, has huge scope of improving the water use 

1  in India. In fact, 

good initiatives and success stories, which can be looked upon and scaled up 
to achieve the goal.

• Systematic promotion of conjunctive use: It has been observed that a 

supplement canal irrigation. Besides, the use of groundwater in comparison 

• During the lean 

enhanced through demand management and other water conservation 
measures, such as rejuvenation of wetlands, demand management in 
agriculture to reduce abstractions etc.

• Pricing of water: At present, there are no incentives for the farmers to 

• All water 

schedules and plans. This work would be a useful input to advocate for 

• Small tributary rejuvenation initiatives:

these smaller tributaries through active engagement with district 
administrations within Uttar Pradesh, through respective District Ganga 

encroachment, over abstractions of groundwater, pollution, wetland 
degradation etc. The conservation and rejuvenation of these smaller rivers 
and tributaries is something that the state of Uttar Pradesh has also taken up 

demand side management in agriculture, institutional strengthening to 

• Wetland Restoration and Conservation: 

It has been observed that over a period of time, the wetlands have been 
degrading at a rapid state due to pressures like encroachment, pollution, inlet 

working towards the conservation of wetlands with aims to improve local 

baseline data collection and developing and implementation of restoration 
activities on conservation of such wetlands. 

Decision
Makers

the masses. Their decisions 

It will understand the steps

Irrigation Department and 

river rejuvenation and take 
informed decisions in the 

and natural resources, 

Political support is a
must for river
rejuvenation. 
Implementation of
these steps has the
potential to get the 
project recognised 
at the national and
international levels 
as a leader in 

as part of the 
mission for 
rejuvenation of 
Ganga and its 
tributaries.

Groundwater 
Department levels, managing groundwater 

resources, improving 
groundwater recharge, and 
planning. 

Increase monitoring 
network with more 

stretch mapping and 
develop an understanding  

recharge activities in 
stressed areas with support 
from other stakeholders.

Through various 
monitoring, 
planning and 

be enhanced but 
will also help 
enhance local water 

Forest
Department

The department looks
after various forest reserves, 
national parks and sanctuaries
within the state limits. It has 

in the rivers, improving health 
of wetlands and conservation 
actions etc.

in the monitoring of river 

Dolphins, Indian major 

It will become one 
of the correlations

Uttar Pradesh 
Pollution 
Control 
Department

of industrial and municipal 
pollution sources and control .

inland surface waters.

emission standards.

Development of pollution 
control technologies.

Instituting legal action 

to smaller tributaries. 

technologies in pollution  
abatement with focus on 

solutions.

actions.

help in pollution 
abatement and 
improve river health 
and habitats for 
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Goal/ Interest

Support desired for
the E-Flows
implementation

What can be 
achieved and 
impact



• Sustainable water management practices in agriculture: Agriculture being 
the highest user of freshwater, has huge scope of improving the water use 

1  in India. In fact, 

good initiatives and success stories, which can be looked upon and scaled up 
to achieve the goal.

• Systematic promotion of conjunctive use: It has been observed that a 

supplement canal irrigation. Besides, the use of groundwater in comparison 

• During the lean 

enhanced through demand management and other water conservation 
measures, such as rejuvenation of wetlands, demand management in 
agriculture to reduce abstractions etc.

• Pricing of water: At present, there are no incentives for the farmers to 

• All water 

schedules and plans. This work would be a useful input to advocate for 

• Small tributary rejuvenation initiatives:

these smaller tributaries through active engagement with district 
administrations within Uttar Pradesh, through respective District Ganga 

encroachment, over abstractions of groundwater, pollution, wetland 
degradation etc. The conservation and rejuvenation of these smaller rivers 
and tributaries is something that the state of Uttar Pradesh has also taken up 

demand side management in agriculture, institutional strengthening to 

• Wetland Restoration and Conservation: 

It has been observed that over a period of time, the wetlands have been 
degrading at a rapid state due to pressures like encroachment, pollution, inlet 

working towards the conservation of wetlands with aims to improve local 

baseline data collection and developing and implementation of restoration 
activities on conservation of such wetlands. 

Ministry of 
Jal Shakti

programmes for the 
development and 

water resources.

hence both these entities 

across the entire Ganga 

becomes one of 
the rare 
governmental 
entities, on a
global scale, that
supports the 

and river
rejuvenation.

the application of 

providing additional 

packages. As part of 
implementation of 

can incentivise the 
state’s initiatives for the 
rejuvenation of the 
tributaries of Ganga. The 
revised water allocation 
(taking into

be provided with
additional support

terms of share and 

resources for water
resources management.

Ministry of
Environment,
Forests and
Climate 
Change
(MoEF& CC)

the administrative 

Government for the 
planning, promotion, 

overseeing the 
implementation of India’s 
environment and forest 
policies and 
programmes.

It will become 
one of the  
leading 
government 
entities to support 

The implementation of 

health of the river and 
help in ensuring 
conducive habitats for 

should provide 
additional incentives to 
state entities or 
departments that are 

aiming for river 
rejuvenation.

GOVERNMENT OF INDIA
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the E-Flows
implementation
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Central 
Water
Commission
(CWC)

water levels and maintain a 

Initiates, coordinates
and leads project sanctions 
and consultations between

Governments for control, 
conservation and utilisation 

control, irrigation, 
navigation, drinking water 

development.

It becomes the 
leading 

with water
resources 
management in a 
holistic manner, 
taking into 
account the
environmental 
and social 
dimensions.

meteorological data is

work. Going forward,

role in monitoring of

sharing the results
with the concerned
stakeholders.
It can develop policies

Table 82: Key ministries/ departments/agencies that has a role in implementation of 
E-Flows

could be taken up under earlier components, i.e., technical and social ones.

This section, by no means makes concluding remarks about E-Flows 
implementation in the river systems for which the E- Flows assessment and 
recommendations are made in this report. As a matter of fact, like any other 
robust E-Flows assessment process, this has been a socio-technical and 

E-Flows will need to take into account various scenarios of water resources 

around recommended E-Flows need to be broad-based across various 
stakeholders. This will ensure support from them and therefore, aid in the 
implementation.

6.3 Next steps
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Stakeholder Mandate/
Goal/ Interest

Support desired for
the E-Flows
implementation

What can be 
achieved and 
impact

The releases from the storages and diversions alone are not the answer to 
maintaining the E-Flows regime in these river systems. The heavy reliance on 
groundwater, leading to unregulated groundwater exploitation, is another 
critical issue that needs to be tackled for maintaining E-Flows in the river 
systems in a sustainable manner. Diminishing and deteriorating wetlands is 

the rivers and to ensure year-round local water security for the communities. 

implementation across these rivers.



Table 83: List of issues for E-Flows implementation on the Sharda River

This section, by no means makes concluding remarks about E-Flows 
implementation in the river systems for which the E- Flows assessment and 
recommendations are made in this report. As a matter of fact, like any other 
robust E-Flows assessment process, this has been a socio-technical and 

E-Flows will need to take into account various scenarios of water resources 

around recommended E-Flows need to be broad-based across various 
stakeholders. This will ensure support from them and therefore, aid in the 
implementation.

S. No. SiteRiver

Dry
Season

Wet
Season

Dry
Season

Wet
Season

Shortfall in
Maintenance Year

Shortfall in
Drought Year

Key Issues
(prima facie)

Sharda

3

Downstream

Palia
Kalan to March

No
shortfall

No
shortfall

diversions at 

cater to 
sectoral water 
demand

Sharda 
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The releases from the storages and diversions alone are not the answer to 
maintaining the E-Flows regime in these river systems. The heavy reliance on 
groundwater, leading to unregulated groundwater exploitation, is another 
critical issue that needs to be tackled for maintaining E-Flows in the river 
systems in a sustainable manner. Diminishing and deteriorating wetlands is 

the rivers and to ensure year-round local water security for the communities. 

implementation across these rivers.



S. No. SiteRiver

Dry
Season

Wet
Season

Dry
Season

Wet
Season

Shortfall in
Maintenance Year

Shortfall in
Drought Year

Key Issues
(prima facie)

Ghaghra

3

No
shortfall

No
shortfall

No
shortfall

No shortfall

No shortfall

to water diversions 

sectoral water 
demand

to water
diversions at the 

to cater to sectoral 
water demand

to water diversions 

sectoral water 
demand

Dohri
Ghat

4

Next Steps

committed allocations against various management actions

through promotion and implementation of Package of Practices for 

3.  restoration of wetlands

streams are those which receive water from groundwater, while losing 

Suggestions
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Table 84: List of issues for E-Flows implementation on the Ghaghra River



Next Steps

minimal impact on the committed allocations

seed varieties, etc.

3.  of wetlands and restoration activities in the catchment

streams are those which receive water from groundwater while Losing streams 

Suggestions



Table 85: List of issues for E-Flows implementation in the Gomti River

S. No. SiteRiver

Dry
Season

Wet
Season

Dry
Season

Wet
Season

Shortfall in
Maintenance Year

Shortfall in
Drought Year

Key issues
(prima facie)

Gomti

3

Mehndi Ghat

Indira No
shortfall

No
shortfall

No
shortfall

No shortfall

in the stretch
downstream of 

stream in the 

smaller 

streams

4



withdrawal and replenishment.

b. l and natural groundwater recharge in and around the  

c. 
promotion of better management practices in agriculture to reduce water use

maller rivule

Next Steps

Introduce and make water footprint work mainstream across the residential, 

3. 
through the promotion and implementation of Package of Practices for 

Suggestions



b. Promotion of Package of Practices in agriculture in canal commands within 

Next Steps

through promotion and implementation of Package of Practices for enhancing 

Assessing 

and reviving them 

Suggestions

Table 86: List of issues for E-Flows implementation on the Rapti River

S. No. SiteRiver

Dry
Season

Wet
Season

Dry
Season

Wet
Season

Shortfall in
Maintenance Year

Shortfall in
Drought Year

Key Issues
(prima facie)

Rapti3

Bansi No
shortfall

No
shortfall

No shortfall

No
shortfall to March

to March

No
shortfall

No
shortfall

smaller

streams

smaller 

streams
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Table 87: List of issues for the E-Flows implementation at the Shahzadpur 
and Varanasi sites on the Ganga River

S. No. SiteRiver

Dry
Season

Wet
Season

Dry
Season

Wet
Season

Shortfall in
Maintenance Year

Shortfall in
Drought Year

Key Issues
(prima facie)

Ganga

Varanasi

No
shortfall

No shortfall

withdrawal and replenishment.

b. Demand manage

utaries

 enha

Next Steps

through the promotion and implementation of Package of Practices for 

resources infrastructure into the river, with or without impacting the committed 
allocations

Suggestions
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S. No. SiteRiver

Dry
Season

Wet
Season

Dry
Season

Wet
Season

Shortfall in
Maintenance Year

Shortfall in
Drought Year

Key Issues
(prima facie)

Yamuna

Mohana No
shortfall

No
shortfall

No
shortfall

No
shortfall

No
shortfall

No
shortfall

No
shortfall

No
shortfall

diversions from 

Diversions and 

Patwaha nala 

Mohana and 

and decline in 

loads from 

3

375  |Environmental Flows of Major Rivers in Uttar Pradesh



Table 88: List of issues for the E-Flows implementation on E-Flows assessment sites on 
the Yamuna River

Yamuna

4

5

No
shortfall

No
shortfall

No
shortfall

No
shortfall

No
shortfall No

shortfall
No
shortfall

river health 

freshwater from 

a.
withdrawal and replenishment.

b. Implement recharge measures including wetland restoration to improve 
groundwater scenario in contributing catchment. 

c. Demand mana
of better management practices in agriculture water management.

d. on initiatives of smaller contributing tributaries

e. Improvin

f. Addressing po
water at various levels before discharging into river.

Next Steps

a.
through promotion and implementation of Package of Practices for enhancing 

b. logical studies to assess gaining and losing streams and potential 
areas of interventions

c.
resources infrastructure into the river, with or without impacting the 
committed allocations

d. appi
rejuvenation through multistakeholder engagement (District administration, 

Suggestions
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Table 89: List of issues for E-Flows implementation on the Khadda site of 
the Gandak River 

S. No. SiteRiver

Dry
Season

Wet
Season

Dry
Season

Wet
Season

Shortfall in
Maintenance Year

Shortfall in
Drought Year

Key Issues
(prima facie)

Gandak Khadda 

variations in 
releases from 

downstream 

livelihoods of 

erosion

in water levels and mitigate the loss of habitats and damage to riparian 

Next Steps

s the potential of releases from water 

impacting the committed allocations

Suggestions
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Table 90: List of issues for E-Flows implementation on the Chopan site of 
the Sone River 

S. No. SiteRiver

Dry
Season

Wet
Season

Dry
Season

Wet
Season

Shortfall in
Maintenance Year

Shortfall in
Drought Year

Key Issues
(prima facie)

Sone

in releases from 

Thermal Power 

health

water levels and mitigate the loss of habitats and damage to riparian 

 on river 

Next Steps

d. 

the committed allocations

Suggestions
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Ramganga E-Flows assessment, implementation 
and impacts

the purpose of irrigation, domestic and industrial use. 

Successful Initiatives and Best 
Practices in River Rejuvenation 
and E-Flows

1.



and impact monitoring



River rejuvenation to support E-Flows in 
Ramganga and Ganga through agriculture 
water management in canal command areas 
(Karula-Gaagan and Kali rivers catchments)

i.e. irrigation. 

Approach

pronged approach was adopted

i.

ii.
irrigation discharge from the head of the canal and the formation of a 

2.



i.

Impacts
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Multi-stakeholder-led river-wetland 
co-management in the Aril River(Ramganga 
basin) for river rejuvenation through 

communities, cultural values, recreation and tourism through aesthetic value.  

Approach
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3.



ownership.

various restoration activities desilting, channel rehabilitation etc.

Impacts of collective action 

•

•

better management practices in agriculture through the customised Package 

substantial reduction in chemical application, through the adoption of PoP.

•
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The improvement in wetland health provided conducive habitats for 
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Wetland restoration of Lilaur wetland

Rejuvenated Aril river through wetland restoration
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(ranging from local communities, farmers, cities, government departments, 

x
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