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Foreword

Climate change has emerged as one of the most critical factors for global economic growth and is no longer just
one of the many environmental and policy concerns for the world today. The world is talking about how climate is
the major, overriding environmental issue of our time, and the single greatest challenge facing environmental
regulators. Shifting weather patterns are threatening food production and countries are at high risk with
extreme weather events like floods, cyclones, cloudbursts, unseasonal excessive rains and drought. These
pressing threats to development need immediate attention, especially in India which is just awakening from
economic hibernation.
It is heartening to see that the new Indian Government has unveiled several mitigation and adaptation measures
to battle these effects of climate change, certainly a positive step in the right direction. Banks and Financial
Institutions which play a central role in an economy have a large part to play in ensuring that it channelizes
capital appropriately to influence positive environmental and social outcome.
Immediately after the Government announced its river cleaning plan, YES BANK along with TERI decided to bring
out insights on how successful implementation would result in economic prosperity, employment generation,
water accessibility, speedy surface transport via waterways and growth of tourism and allied sectors.
In our quest to catalyse sustainable development, after an extensive stakeholder consultation, we have released
this white paper on ‘Ganga: An Inclusive Multi-Stakeholder Approach'. The Holy Ganga that flows 2525 kms
across the 5 major states of Uttarakhand, Uttar Pradesh, Bihar, Jharkhand and West Bengal poses a huge
opportunity, if rejuvenated in a collaborative manner.
Rejuvenating the Ganga is not the responsibility of the Government alone; but it calls for nationwide actions
including individuals, communities, research organizations and Indian Industry. The National Mission to Clean
Ganga activated along with the sanction of INR 2037 crores for 'Namami Gange' for this year alone, has resulted
in renewed momentum that should be utilized to create a framework and instill processes to align community,
business and policy objectives, across central, state and district levels.
The white paper highlights how such a framework would bring all stakeholders, right from senior government
officials to river boatmen, together to bring about highly effective ecosystem resilience that would address
environmental, ecological and anthropological aspects.
It further addresses how a robust decision making paradigm and public private partnership financial models can
have the potential to spearhead the spirit of enterprise at a very local level boosting local employment
opportunities. The attempt is to bring out new perspectives on financial management methods, structured public
private partnerships that can create effective solutions to cleaning the fifth most polluted river in the world.
The present Government's resolve to clean Ganga is noteworthy and it is our effort through this white paper to
provide thought leadership and suggest ways for inclusive and robust decision making processes for the Ganga
basin area.
I firmly believe that this white paper on ‘Ganga: An Inclusive Multi-Stakeholder Approach’ would serve as an
important manuscript to Policy makers, Industry and all those involved in implementation of cleaning the Ganga,
controlling pollution, achieving water conservation thus contributing to environmental sustainability.
Thank you.
Sincerely,

Rana Kapoor
Managing Director & CEO

Foreward

Throughout human history rivers have been the lifeline of every society. In fact, in most parts of the world
civilization evolved along great river systems. This was the case with India as well, and even today growth in
population continues to take place in areas which have access to water. Of course, greater exploitation of ground
water resources has reduced the earlier dependence on rivers as the sole source of water for human activities and
direct consumption. Nevertheless, river systems not only provide water which flows on the surface, but also
fulfill an important role in recharging groundwater reservoirs over an expanse much broader than the size of the
river itself. The river Ganga, flowing over 2500 kms, provides water in almost a quarter of the country's
geographical area spread over ten states. It supports human existence and activities essential for tens of millions
of people. The Ganga is revered as a holy mother and referred to as Ganga Maa.
Against this reality it is particularly sad that a river literally worshipped by a large part of the country's
population has been polluted to an extent that makes it impossible for any living species to survive in it and for
anyone to treat it as a source of clean drinking water. The Ganga today has very high levels of toxic waste, sewage
and solid material which is a source of shame for this country.
The new Government of India under the leadership of Prime Minister Narendra Modi has shown a high level of
resolve to clean this holy river. The Ministry of Water Resources has been entrusted with this responsibility under
the able leadership and dedication of the Hon'ble Minister Sushri Uma Bharti who is developing a robust plan for
achieving a high level of effectiveness in its mission to clean all the major rivers across the length and breadth of
India. The Union Budget 2014 has allocated a sum of INR 2,037 crores for 'Namami Gange' and INR 4,200 crore
for Jal Marg Vikas project on river Ganga connecting Allahabad to Haldia.
Success of the effort required to clean up the Ganga would depend on the involvement of a range of
stakeholders. It is for this reason that the Government of India has initiated a set of national level stakeholder
consultations, and efforts have been taken in hand for installation of sensors to monitor levels of effluents and
pollutants across the Ganga.
TERI has for years researched on the holy river's rapidly degrading condition along her flow from Hardwar to
Haldia. As our contribution to the stakeholder consultation process, TERI in partnership with YES BANK, has
brought out this knowledge paper titled 'Say YES to Clean Ganga'. This is our joint contribution to support the
enormous work the Government has taken in hand. We will remain available for consultation by the Government
in this project to save the holy Ganga and restore her back to its full glory.

Dr R K Pachauri
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Executive Summary
In today's India, with the economy picking up
momentum, an oppor tunity emerges to
mainstream the disassociated strata of policy.
While the Finance Ministry had been the
epicenter of economy, encouraging policy
decisions promoting food, energy and water
(FEW) security and the focus on climate change,
establishes the inclusive and sustainable
growth agenda of the country. In particular, the
Central Government's resolve to address water
safety and security by initiating the 'Clean
Ganga' mission not only rejuvenates the holiest
river of India, but also promises to renew local
economies.
This incredibly intr icate challenge of
conceptualizing and executing a sustainable
Ganga ecosystem plan is being realized by the

government, firstly through extensive research
of the existent river management systems
across the world, and via pilot mini-projects at
s e v e r a l p o i n t s a l o n g t h e r i v e r. T h i s
comprehensive approach covers both scholarly
and practical solutions such as pan-India
s t akeholder consult ations and sensor
placement across various sections of the river
that monitor effluent and pollutant levels.
However, to sustain the efforts which could
rejuvenate the river, proper institutions need to
be put in place with support from various
stakeholders.
This white paper on ‘Ganga: An Inclusive MultiSt akeholder Approach' highlights t he
multifaceted aspects and provides insights
per taining to r iver basin management,
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especially from a f inancial institution
perspective. The first part prepares the ground
by identifying the areas of improvement
through a detailed analysis of the current
situation in the Ganga basin. The second part
comprises recommendations which address the
identified need areas, both at the broad basin
level and at a granular level, touching upon
specific areas like agriculture, irrigation, river
transpor t, tour ism, industr y and urban
development among others. This paper
indicates that robust decision making and
ef fective f inancial and adminis tr ative
mechanisms are also as impor t ant as
governance, technology and implementation
for holistic r iver basin and ecosystem
management.
The paper covers short discussion pieces on a
few critical elements of river management such
as climate change aspects, risks in ecosystem
management, multi-disciplinar ity and
complexities in decision making and Public
Private Partnerships (PPPs). The discussion
pieces converge to substantiate the need for a
cleaner Ganga and the paper proposes
appropriate methods of executing this to
fruition. The paper contains two case studies,
one on the Uttarakhand flash floods and the
other on the success of cleaning the river Rhine
in Europe.
The second part lays out recommendations
centering on institutional and structural
features for an effective long-term strategy for
river management. It presents PPP frameworks
which consider multi-stakeholder
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consult ations, robust decision making
processes and effective and efficient financial
management of public assets, while also
incorporating a local perspective. Specific
recommendations on inland water transport,
river tourism, agriculture/irrigation and urban
development are included as well.
It is imperative to consider and evaluate
distinctive alternatives before zeroing in on the
right policy for river basin management. (It
becomes all the more critical, given that Ganga
is over 2500-km long, flowing across various
states, serves as a life line to around 500
million people in India and has suffered
ineffective and poor management for too long.)
On a concluding note, Ganga is now one of the
most polluted rivers in the world, where
untreated industrial and municipal waste and
i n e s t i m a b l e v a r i e t y o f c h e m i c a l s a re
unscrupulously dumped every day. A depleted
river flow, ill planned urbanization and
deforestation are only adding to the perils of
the river. Previous attempts have not been very
successful, however more research and
awareness is extremely crucial and every
attempt in this direction (including this white
paper) will auger well to rejuvenate “Maa
Ganga”.

Namita Vikas
Senior President & Chief Sustainability Officer
YES BANK Ltd

Section 1

Characteristics of the
Ganga River Basin
Figure 1.1: Map of Ganga Basin
This section elucidates the physical properties1 of
the river Ganga and brings out issues in water
quality and flow in the context of the river's Nirmal
Dhara (unpolluted f low) and Aviral Dhara
(continuous flow). It also looks into the institutional
and policy aspects of the Ganga river basin,
highlighting the current financing mechanisms.
This section sets the context, and endeavors to
appreciate the salient features of the Ganga basin,
and the following three sections bolster this context
with concepts, need assessments and case studies
relevant to the Ganga basin. Finally this white paper
ends with recommendations which may be key inputs
to manage uncertainty in the river basin area via a
multi-stakeholder approach.

Source: http://india-wris.nrsc.gov.in/wrpinfo/index.php?title=Ganga
(accessed: 24th November 2014)
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Table 1.1: Features of Ganga Basin

The vastness of the Ganga River basin is
overwhelming, and if one considers the composite
Ganga–Brahmaputra–Meghna basin, it covers nearly
one-third of the land area of the Indian Union.

Features of Ganga Basin in a tabular form
Basin Extent
Longitude
Latitude

73° 2’ to 89° 5’ E
21° 6’ to 31° 21’ N

Description

Length of Ganga
River (Km)

2525

Catchment
Area (Sq.km.)

861452

Average Water Resource
Potential(MCM)

525020

Utilizable Surface
Water Resource(MCM)

250000

Live Storage Capacity of
Completed Projects (MCM)

48748

Live Storage Capacity of
Projects Under Construction
(MCM)

7703

Total Live Storage Capacity
of Projects (MCM)

56451

No. of Hydrological
Observation Stations (CWC)

288

No. of Flood Forecasting
Stations (CWC)

87

The Ganga basin stretches over an area of 10, 86,
000 sq.km. across India, Tibet (China), Nepal and
Bangladesh.
In India, it covers 11 states; namely Bihar,
Chhattisgarh, Delhi, Haryana, Himachal Pradesh,
Jharkhand, Madhya Pradesh, Rajasthan,
Uttarakhand, Uttar Pradesh and West Bengal,
spanning an area of 8,61,452 sq. km, nearly 26% of
the total geographical area of the country (more
details in the Appendix).

Though there are a
number of bathing
Ghats along the river
Ganga, the quality of
water is far below the
bathing standards
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Source: Ganga Basin Report (GoI, 2014)

Water Quality
The river has unacceptable levels of almost all
biochemical parameters (as shown in the table 1.2).
The river is not suitable for bathing, drinking,
irrigation, or even for aquatic flora and fauna. There
are many other environmental contaminants such as
heavy metals, pesticides, and persistent organic
pollutants (POPs) which need to be monitored and
evaluated regularly as they can lead to significant
public health problems, and are not currently looked
at with the attention required. There is a need to
monitor pollution parameters more frequently and at
multiple places, at the least at the district level. In
fact, it was in 2009 that some of the water quality
parameters were last measured (GoI, 2014).
1
The Ganga Basin report (GoI, 2014) published in March 2014 is
the latest and most comprehensive literature available for the
Ganga basin. This white paper will use data on priority from this
report unless otherwise stated.
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Table 1.2: Ganga Water Quality Parameters
Parameter

pH Value

Conductivity for
Irrigation

Dissolved
Oxygen (DO)

Bio chemical
Oxygen Demand
(BOD)

Faecal Coliform

Important for

Drinking
purposes

Irrigation

Aquatic life of
flora and fauna

Aquatic life of
flora and fauna

Bathing

Acceptable
Range

6.5-8.5

2250 ìmhos/cm

more than 4
mg/l

less than 3 mg/l

less than 2500
MPN/100ml

Reported

6.5-8.59

68-4460
ìmhos/cm

4.3-9.2 mg/l

0.2-16.0 mg/l

0-400000
MPN/100ml

Verdict

Not suitable

Not suitable

Not suitable

Not suitable

Places most
affected

Varanasi, Chapra,
Rishikesh,
Haridwar,
Kannauj,
Indrapuri,
Bithoor, Trighat
and Kanpur

Kanpur,
Varanasi,
Dakshineshwar,
Haridwar,
Bithoor, Kannauj
etc.

Kanpur, Varanasi,
Dakshineshwar,
Haridwar, Bithoor,
Kannauj etc.

Dakshineshwar,
Howrah-Shivpur
and Garden Reach,
Palta, Serampore,
Uluberia and
Diamond Harbour,
Varanasi

Main reasons
for pollution

Discharge of
Industrial
effluent

Discharge of
Industrial
effluent

Discharge of
industrial/
municipal waste

Discharge of
industrial/
municipal waste

Municipal waste/
sewage/food
industries

Equipments
required

pH meter

Conductivity
meter

Chemical Lab
testing

BOD incubator

Microbiology lab
- (faecal count)

Source: Ganga Basin Report (GoI, 2014)

Water Availability and Flow

Important reasons for Water Quality Degradation

It should be noted that the river flow varies Ganga is now one of the most polluted rivers in the
significantly seasonally, owing to rainfall and world3, where untreated industrial waste, municipal
withdrawal of water for canal irrigation (Das, 2014). waste and var ious kinds of chemicals are
The latest river flow analysis2 by
unscrupulously dumped every day.
the Central Pollution Control Board
A depleted river flow, ill planned
(CPCB) shows the discharge of the
The river is not
urbanization and deforestation are
Ganga is quite meager being
only adding to the perils of the
suitable for bathing,
recorded as 90-386 m3/s at Kanpur,
river.
Figure 1.2 shows the data
drinking, irrigation, or regarding how much untreated
279-997 m3/s at Allahabad and
278-1160 m 3 /s at Varanasi. At
even for aquatic flora waste f lows into the Ganga.
Varanasi, the flow has lost depth
According to some experts, urban
and fauna.
from an average 60m to 10m at
waste management is the lowest
places, due to the sediment load
hanging fruit in the set of actions
carried by Ganga, which is the
to clean Ganga.
highest as compared to other major rivers of the
world (Das, 2014). This sedimentation problem is
one of the major causes of flooding, the critical
disasters of our time.

2
3

Central Pollution Control Board (CPCB), 2009, Ganga Water Quality Trend, MoEF&CC, p63
http://www.thehindu.com/features/kids/polluted-flows-the-ganga/article2292290.ece
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Figure 1.2 Waste water generation, treatment and
disposal in Ganga Basin; MLD (million litres per day)
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200
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Land

Source: Trivedi (2014); book: Our National River Ganga p 196.

Institutional and Policy aspects
Ganga river basin, as we know is a vast area
sprawling across several states which affects
various aspects of economic life. To effect the
development in these areas, the government
utilizes important bodies, such as the Ministry of
Water Resources, River Development and Ganga
Rejuvenation, along with the various vintage
offices (given in the box 1.1) which are often
linked to the Water Ministry.

Box 1.1: Institutions associated with the
Ministry of Water Resources, River
4
Development and Ganga Rejuvenation
Attached Offices: Central Water Commission,
Central Soil & Materials Research Station
Subordinate Offices: Central Ground Water
Board, Central Water & Power Research Station,
Bansagar Control Board, Ganga Flood Control
C o m m i s s i o n , Fa r a k k a B a r r a g e P r o j e c t ,
UpperYamunaRiver Board
St atutor y Bodies: Be tw a River Board,
Brahmaputra Board
Registered Societies/Autonomous Bodies:
National Water Development Agency, National
Institute of Hydrology
Public Sector Undertakings: National Projects
Construction Corporation Limited, WAPCOS Ltd.
4

Some of the major schemes / programmes being
implemented by the Ministry of Water Resources
during 12th Five Year Plan are:
Central Sector Schemes: Development of WR
Infor mation Sy s tem, Flood Forecas ting,
Hydrology Project, Ground Water Management &
Regulation, Research & Development
HRD/ Capacity Building: Capacity Building
Programme; National Water Academy; Rajeev
Gandhi National Ground Water Training Institute;
Information, Education & Communication.
R i ve r B a s i n M a n a ge m e n t : R i ve r B a s i n
Organisation; Restructuring of Central Water
Commission; Investigation of Water Road
Development Schemes; Brahmputra Board
Others: Far akk a Bar r age Project ; River
Management & Wor k s in Border Areas;
Infrastructure Development; Implementation of
National Water Mission; Irrigation Management
Programme; Dam Rehabilitation and Improvement
Programme
State Sector Schemes: Accelerated Irrigation
Benefits Programme (AIBP) and Command Area
Development & Water Management (CAD & WM);
Flood Management ; Repair, Renov ation
&Restoration of Water Bodies; Artificial Recharge
of Ground Water; Sustainable Ground Water
Development in Eastern Region

Source: http://wrmin.nic.in/forms/list.aspx?lid=277 (accessed: 15th November, 2014)
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Box 1.1 gives us an idea of the enormity and
complexity of managing a river basin. It portrays the
web of the institutional mechanisms in place within
just one ministry, and there are also the interministerial, inter-state, district level bodies and so
on.

“The policy emphasizes the need for effective
management of water resources by intensifying
research efforts in use of remote sensing technology
and developing an information system. In this
reference a Memorandum of Understanding (MoU)
was signed on December 3, 2008 between the Central
It is for this reason that a multi-level governance Water Commission (CWC) and National Remote
framework with a multi-stakeholder consultative Sensing Centre (NRSC), Indian Space Research
approach needs to be in place, which could make co- Organisation (ISRO) to execute the project
ordination across various stakeholders smooth and 'Generation of Database and Implementation of Web
enabled Water resources Information System in the
efficient.
Country' short named as India-WRIS WebGIS to
There are two other important entities with respect provide 'Single Window solution' for all water
to Ganga basin management, National
resources data and information
Ganga River Basin Authority (NGRBA) and
in
a standardized national GIS
Various
the National Mission on Clean Ganga
framework and allow users to
institutions do
(NMCG).
search, access, visualize,
exist but there is
understand and analyze
National Ganga River Basin Authority
comprehensive and contextual
no process by
(NGRBA): The NGRBA is a planning,
wa t e r r e s o u r c e s d a t a a n d
which the
financing, monitoring and coordinating
information for planning,
body of the centre and the states, with an
institutions can
development and Integrated
objective to ensure effective abatement of
interact
Water Resources Management
pollution and conservation of the river
(IWRM).”
(GoI, 2014)
coherently.
Ganga by adopting a river basin approach
for comprehensive planning and
The dat abase, India-WRIS
management5.
WebGIS (GoI, 2014) recognizes
'Basin' as the ideal and practical unit of water
National Mission on Clean Ganga (NMCG): National
resources. Basin level management is important as it
Mission for Clean Ganga (NMCG) is the implementing
allows the holistic understanding of upstreamwing of NGRBA. It is registered as a society of
downstream hydrological interactions and allows
Ministry of Environment, Forests and Climate Change
unique solutions for all competing sectors of water
(MoEF&CC) as on 12th August 2011 under the
demand.
Societies Registration Act, 1860. NMCG is supported
by State Level Program Management Groups (SPMGs) The practice of basin planning has emerged due to
in UP, Uttarakhand, Bihar and West Bengal, also the changing demands on river systems and the
registered as societies and by a dedicated Nodal Cell c h a n g i n g c o n d i t i o n s o f r i ve r s b y h u m a n
in Jharkhand6.
interventions. The multiple uses of water and
varying demands on a river basin require an
Policy
integrated approach to manage it.
Given the growing developmental needs of India, a
good water management practice is essential.
Realizing this, the National Water Policy of India
(2002) recognizes the need to govern the
development and management of water resources by
national perspectives in order to develop and
conserve the scarce water resources in an integrated
and environmentally sound way.

5
6

For all issues having a basin level approach may not be a suitable idea, in various cases a more local approach is required.
http://www.nmcg.nic.in/about_nmcg.aspx accessed November 2014
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Figure 1.3: State wise drainage area of Ganga Basin in India
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Source: GoI, 2014

Figure 1.3 gives a state-wise breakup of the Ganga
basin area; and interestingly a place like Madhya
Pradesh, where Ganga does not even flow has more
drainage area than states where the river does
actually flow, thus indicating again the level of
complexity of river basin management.
Assessment of the water policy
While India has relatively sound technical
information base and expertise in water-related
aspects (eg, Ganga Basin report, GoI 2014) their
utility at the practical level of regulation is
extremely limited due to the lack of organizational
arrangements for enforcement and monitoring. The
top-down approach inevitable in any centralized
administrative set up and the attendant inability to
tap locally available informal institutional potential
(e.g., water-related local customs, water sharing
conventions, and monitoring and enforcement
mechanisms) constrain effective enforcement of
even well-conceived policies (Saleth, 2005).
Another aspect is that there has been a substantial
increase in urbanization, which need to be
considered while formulating the river management
policy, integrating it with urban development.

Finance
This section looks at two important sources of
finance, namely the Union Budget 2014 and World
Bank. Finally there is a short discussion on the
7

method of financial evaluation used for river basin
projects by Government of India.
Union Budget 2014
ü
Sanctioned INR 2037 crores for 'Namami
Gange' and has sought NRIs' assistance to come
forth with their resources for similar purposes
ü
INR 4,200 crore for Jal Marg Vikas project on
Ganga connecting Allahabad (Utt ar
Pradesh) to Haldia (West Bengal)
World Bank
The World Bank is the most important multi-lateral
agency with a dedicated financial allocation for
cleaning the Ganga, which will be implemented over
eight years from 2011 to 2019 (World Bank, 2014). It
has approved USD 1 billion (USD 199 million
interest-free credit and USD 801 million low-interest
loan) to support the USD 1.556 billion National
Ganga River Basin Project. This World Bank led
project will support the NGRBA’s efforts7. While
NGRBA will fund critical investments (sewage
treatment plants, sewer networks etc.) for reducing
pollution in the Ganga, it will be the municipalities
and Urban Local Bodies (ULBs) that will be
responsible for managing and maintaining assets in
the long run. The project will strengthen the Central
and State Pollution Control Boards by modernizing
their information systems and providing staff
training along with financing the up-gradation of

http://www.thehindu.com/news/national/a-billion-dollar-credit-from-world-bank-to-clean-up-the-ganga/article2071251.ece
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Figure 1.4: Disbursement Graph, World
Bank funds
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Source: World Bank, 2014 (currency in USD millions)

the water quality monitoring system. This project
also encourages local participation by using
improved methods, which ensures relevance and
customization as per the geographical, social and
economic needs of the region. However, the
disbursement or the funds availed by implementing
agencies is way below the envisaged amount as
depicted in figure 1.4. It should be noted that as of
April 2014 af ter a review of the project, a
restructuring of the package will be done. The new
package will be prepared by NMCG (World Bank,
2014).
Financial Evaluation
An important aspect in finance other than the
amount or quantum of resource allocation is the
evaluation of a project financially.
During the colonial rule, the British treated water
(mainly irrigation) projects as purely a commercial
proposition, and project selection policy was based
on the Internal Rate of Return (IRR) criterion. Since
Independence, there was a shift in the project
selection approach, with projects being viewed as
tools for socio-economic development, (especially

by increasing income, employment, and food
production), and as a result the IRR was initially
lowered to 3.9 percent in 1949 and was altogether
abandoned in 1958. In its place, a rather liberal
benefit-cost ratio (BCR) was introduced. The Gadgil
Committee of 1964 recommended a BCR of 1.5, the
Irrigation Commission of 1972 allowed a BCR of just
1 for projects in drought-prone areas. In 1983,
following the suggestion of the Public Accounts
Committee, IRR replaced BCR with the accepted IRR
at 7 percent for projects in drought-prone and water
scarce years, and at 9 percent for others (Saleth,
2005).
The reinstatement of IRR has been welcomed by
various stakeholders however there are two
problems with it. Firstly, the minimum levels
stipulated are considered to be far lower than the
prevailing interest rates (Saleth, 2005). Secondly,
using IRR ‘alone’ may not be the most robust
decision making criterion. Judging a basket of
solutions using a financial criteria alone may not be
inclusive, therefore not robust when the decision
will affect a river basin. The basket of solutions
should be filtered first using a multi-stakeholder
framework (see section 5) and then a financial
criteria like IRR should be used.
Conclusion
This section highlights that while there are data,
institutions and financial allocations for Ganga basin
management, however the available data is not
adequate, institutions do not interact coherently
and the financial mechanisms at present are not
conducive for proper ecosystem/r iver basin
management. Effective and robust decisions cannot
be made with the current institutional framework.
What is needed as we shall see from later sections is
a framework which enables co-ordination and cooperation for effective and seamless decision making
for the Ganga basin area.
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Section 2

Concepts in River
Basin Management
Introduction

River Basin Management: The Basics

Once acquainted with the characteristics specific to
the Ganga basin, the logical next step is to consider
the critical elements of river management such as
climate change aspects, r isks in ecosystem
management, multi-disciplinarity and complexities
in decision making and Public Private Partnerships
(PPP). The discussions on each of these topics
converge to substantiate the need for a cleaner
Ganga and the paper proposes appropriate methods
of executing this to fruition.

There has to be geographical, technical, sociological
and economic knowledge for efficient and effective
river system management. In the book, Newson
(1992; p 248) the basic categories have been
succinctly described as follows:

This section induces the reader to appreciate and
connect to the comple xity of r iver basin
management.

1. A complete description of, and database for
the catchment
2. An understanding of the physical processes
operating under the boundary conditions
specific to the Basin
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3. A breakdown of the resource needs and
problems (including conservation) in the
Basin
4. Technological knowledge to manipulate the
resources and hazards of the basin
If the primary information set 'complete description
of, and database for the catchment' is not adequate
then it would create a domino effect, leading to
difficulties in management. Additionally, with better
understanding of aspects like 'non-linearity1' and
'deep uncertainties2', conventional methods of
managing ecosystem projects/interventions may not
be worthwhile any more. Therefore, the movement
for the river basin authorities towards robust
decision making, being more flexible and adaptive
and more attentive to various stakeholders at
various levels across disciplines is becoming a
necessity.
Uncertainty
There are various terms in ecosystem management
like non-linearity, deep/great uncertainty (Lempert
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and Collins, 2007), which all allude to the same
inherent essence that it is often impossible to
predict the outcome of an event or intervention from
existing knowledge. There might be various sets of
information which are unknown, yet often crucial in
shaping a future outcome.
Robust decision making
Under conditions of deep/great uncertainty, robust
decision making which is an iterative method of
decision making where creation of options and
assessing information are important aspects – is
acknowledged to be an important method of
decision making for ecosystem management
(Lempert and Collins, 2007; Hallegatte, 2009).
Climate Change and the Ganga river basin
A study known as the EU Highnoon project has come
out with relevant results and predictions about
effects of climate change on the Ganga basin area.
The regional climate model (RCM) results within the
study indicate an increase in mean annual
temperature, averaged over the Ganges basin, in the
range 1–40C over the period from 2000 to 20503
(Moors et al, 2011).
“Projections of precipitation indicate that natural
variability dominates the climate change signal and
there is considerable uncertainty concerning change
in regional annual mean precipitation by 2050.
Water availability is subject to decadal variability,
with much uncertainty in the contribution from
climate change (Moors et al, 2011)”.
In brief, the study points out that there will be high
variability and uncertainty in rainfall and perhaps
the continuous availability of water too, with an
increase in the average mean temperatures. All this
will mean more uncertainties in various economic
aspects including agricultural production.

1

Non-linearity (in simple words) is a relationship between
various parameters where the cause and effect is difficult to
ascertain, forecasting is difficult and events might appear to be
random and chaotic.
2
Deep/Great uncertainty here is referred to a situation where
decision making is difficult as key stakeholders might differ on
what needs to be done or the course of action that needs to be
taken.
3
http://www.ipcc.ch/ipccreports/tar/wg1/029.htm
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Risks in ecosystem management
Characterization of risk in ecosystem management is
difficult, but from a pure financial management
perspective, there are three kinds of risks (UNECA,
2013). This categorization of risk can be fruitfully
used to construct PPPs in ecosystem management.
The three categories are given below:
Primary risk is the risk taken when an action is done
for the first time, or in other words, when there
exists no precedents of that action. This kind of risk
is best borne by grants or public finance. This risk
can often be found in ecosystem management when
a new technology is being used for the first time.
Implementation risk can be taken up quite simply
by the implementing authority, and can be well
managed by the private sector or private finance, or
even community f inance. This can also be
undertaken by local entrepreneurs. In other words,
the risk of not adhering to the implementation plan
or specifications is the implementation risk.
Consequential risk is the risk of the consequences
of implementation. Even if the implementation of an
ecosystem project has happened in exact accordance
with a plan, the consequences may still not be along
expected lines. Normally, such risks, especially on a
large scale within a nation state, are borne by the
sovereign, or via public resources. These public
resources are usually provisions such as a disaster
management fund. On a smaller scale these are
addressed through insurance mechanisms,
especially when risks are diversifiable or where
insurance pools can be formed, such as typical life or
health insurance. Insurance as a risk mitigation
method is normally for high risk events with low
probability. In case of low risk but high probable
events, such as crop yield fluctuations due to
weather changes, these kinds of consequential risks
can be borne by financial derivatives, sometimes
called weather derivatives; such risks can also be
mitigated by commodity options and future
contracts. Consequential risks can also be addressed
by better financing methods like real options.

Multi-disciplinary approach to river basin
management
Any ecosystem management requires careful
consideration of various inter-linked activities and
institutions, therefore is a multi-disciplinary
subject. For instance, if the flow of a river is
important for cleansing it, limited water would need
to be drawn for irrigation purposes, which may result
adversely on agr iculture. To counter these
unintended effects, irrigation practices would have
to become more efficient. Utilization of newer
technologies like drip irrigation methods may be one
method forward to make irrigation practices more
efficient. Therefore understanding these various
inter-linkages and incorporating a multidisciplinary
approach is a prerequisite in r iver basin
management.
Public Private Partnerships for sustainability
projects
Most sustainability projects are intrinsically based
on public private partnerships (PPPs) differing only
in scale, legal contracts or financial agreements. In
fact, PPPs need to be promoted as a financial
collaboration particularly because of the various
constraints with Indian public finance. A recurrent
problem has been the distinction between planned
(for asset creation) and unplanned (for maintenance
and wages) expenditure which has led to
unsynchronized implementation of various public
projects; e.g while the equipment has arrived,
because of delays in sanctioning of the maintenance
allowance, the original equipment might have been
rendered useless. Also there are differences in
understanding between States and Central
Government and their departments – all of these
make a pure public finance model untenable.
A more diffused or collaborative financing method
would reduce the risks involved, than a single
sourced financing method, i.e. either pure public
financed or pure private financed (Bose, 2011). It
has to be kept in mind that sustainability centric
projects have more complexities and more risks, and
therefore more reasons for a well structured
financing mechanism. One such mechanism for PPPs
is discussed later in the paper (section 5).
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Illustration of concepts: Case on
Farakka Barrage
(reference: Ghorai and Sen, 2014; p334)
Farakka Barrage was commissioned in 1975 in
Murshidabad district of West Bengal with the main
objective to resuscitate Calcutta (now, Kolkata)
port and for amicable sharing of water between
India and Bangladesh. However the arithmetic
hydrology that was in favour of the Farakka
barrage ex post proved to be inadequate,
therefore not only were the objectives for making
the Farakka barrage not met, but also the IndiaBangladesh situation became worse. Silting in the
Ganga post Farakka actually doubled and in recent
times has become four times than what it was
before the barrage was made. Also the required
quotas of water to be shared between the two
countries were never met. Plus, there are various
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uncertainties and emergences like tectonic
movements which have changed the shape of the
Ganga basin in the past. Sudden increases in
erosion in upstream regions can all render major
initiatives fruitless and at times harmful as the
Farakka barrage.
This case gives an indication of the complexities
involved in ecosystem management particularly
for the Ganga river basin area. Even if a project is
well planned and implemented in accordance to
all specifications in the design document, the
consequences may well be very different and
dangerous. Similarly inaction is also dangerous.
Therefore decision making has to be flexible,
adaptive and robust. Availability of options and
awareness of local knowledge is important. The
recommendations section gives a framework for
creating options and robust decision making.

Section 3

Requirements of the
Ganga River Basin
Ganga has a unique cultural and deeply spiritual
value to millions of people, with tremendous
significance associated with bathing in the river,
thus, stressing on the need for a 'Clean Ganga'.
Along with restoring the religious and cultural glory,
quality of Ganga water needs to ascertain safe
drinking water, agricultural output and productivity,
maintaining fish population, protection of flora and
fauna among other essentials.
An interesting study draws correlation of economic
returns to clean water (Krop et al 2008), observing
that investment in clean water and sewer
infrastructure yields greater returns compared to

other types of public infrastructure. It also creates
many additional jobs.
The research results are certainly proof that the
focus on cleaning rivers and particularly the Ganga
are a step in the right direction.
Clean rivers lead to better health, better economic
life, more opportunities for gainful employment,
and more efficient utilization of public finances.
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Requirements

Case: Flash floods in Uttarakhand, India

The narratives which can be culled out from various
reports on Ganga including small seminars to
National Dialogues like the recently concluded
'Ganga Manthan' (held on 7th July 2014 in Delhi, and
organized by NMCG) are all similar, which emphasize
the need (cogently articulated in Das, P., &
Tamminga, K. R. (2012)) for the following:

What happened?

ü
Be tter depar tment al co-ordination;
decrease in top down methods
ü
Increased decentralization
ü
Increased stakeholder involvement across
levels, disciplines and strata; decrease in
experts only approaches
ü
Better understanding of ecosystem and river
basin management
ü
Stronger local governance and greater role
for Urban Local Bodies
ü
Creating public-private partnerships even at
local levels

16

On 16th and 17th June 2013, flash floods
triggered by very heavy rainfall and cloudburst in
Uttarakhand caused many deaths and much
destruction. Over 1000 deaths have been reported
and many who died were pilgrims (Prakash Kala,
C., 2014; Reliefweb, 2013). A study on the flash
floods reveals the disaster was due to an
integrated effect of high rainfall intensity, sudden
breach of Chorabari Lake and very steep
topography (Durga Rao et al, 2014); however
Prakash Kala, C. (2014) argues that although
cloudburst, heavy rainfall and subsequent
landslides are natural disasters, this disaster in
Uttarakhand is mainly a “man-made disaster due
t o unregulated t our ism and unplanned
construction”. He adds that the st ate's
(Uttarakhand, India) population is about 10
million people, however over 25 million people,
mainly Hindu pilgrims from India visited here in
2011 (possibly a greater number during the year
of the flash flood).

Why did it happen?
The state had always been prone to frequent
natural hazards in the forms of landslides,
earthquakes and flash floods mainly during
monsoon season. However to cater to the tourist
trade and property demand in the spiritual land,
mal-development was rampantly allowed, leading
to systematic failures which were not addressed at
the national, state or local levels due to the very
f e w c h e c k s f ro m v a r i o u s a ge n c i e s a n d
departments; in other words, this disaster
happened primarily as a governance failure across
various levels over an extended period of time.

What is a possible solution?
The bureaucratic model, often deployed by
organizations such as the UN or FEMA, exhibits a
prescribed approach, largely in a top-down
manner, in managing disaster risk. This approach
stipulates a set of predetermined actions to
structure efficient controlled reactions in the face
of disasters (Takeda & Helmes, 2006). The very
nature of a catastrophic situation is uncertainty,
which would require unforeseen actions, and
applying a rigid plan would almost always create
inefficiencies.
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Planning under chaotic, unknown conditions
requires flexibility and options to deal with new
information in an efficient and tailored manner.
Instead, this (top down) approach prioritizes the
structure of the methodology, rather than a
flexible strategy that best suites the situation
and involved parties. When bureaucracies employ
predetermined courses of action in disaster
situations without having implemented specified
options for decision making under uncertainty,
several shor tcomings of ten prevail:
“decentralized knowledge and centralized
decision-making, ignoring outside information,
and commitment to failing courses of action”
(Takeda & Helmes, 2006), and there is very little
room for adaptability and integration of all the
various institutions and their stakeholders.
Obviously, if there is flexibility and up-to-date
information on risks and losses incorporated into
disaster planning, these shortcomings can be
avoided (Takeda & Helmes, 2006).

A way forward
The best way to achieve most of the above needs is
to form a robust structure of PPP at a local level and
in fact in the report (CPCB 2011), the need for public
private partnerships has been explained the best:
“Weak enforcement of environmental compliance is
attributed to inadequate technical capacities,
monitoring infrastructure, and trained staff in
enforcement institutions. In addition, there is
insufficient involvement of the potentially impacted
local communities in the monitoring of compliance,
and absence of institutionalized PPP in
enhancement of monitoring infrastructure. The
action plan proposed to address this weakness was
to develop feasible models of PPP to leverage
financial, technical, and management resources of
the private sector in setting up and operating
infrastructure for monitoring of environmental
compliance, with ironclad safeguards against
possible conflict of interest or collusion with the
monitored entities”.
Refer to section 5 for an example of how PPPs can be
structured in a way beneficial for ecosystem
management.
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Section 4

International
Case Study
Figure 4.1 The river Rhine
The following is a short case study from Europe
to show how co-ordination between various
authorities, proper monitoring systems and
good legal action cleaned the river Rhine:

Context:
The river Rhine which is approximately 1320 km
long is one of Europe's longest rivers. It
originates in the Swiss Alps and after flowing
through France, Germany, Luxembourg and the
Netherlands, flows into the North Sea. About
60 million people live close to its banks, and
many of them are dependent on the river for
their drinking water (Groot, 2006).
The river Rhine; source: Environmental 1999
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Problem:
For decades, industrial and domestic waste flowed
untreated into the river and, not surprisingly, the
Rhine was seriously polluted from the 1950s to the
1970s. Fish had disappeared, and it was dangerous
not just for drinking, but also to swim (BBC 2001).
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The new agreement had impressive environmental
protection goals. Some of these goals are given
below (Environmental, 1999):

“By the 1970s, the Rhine had become so polluted
that the river was sometimes referred to as Europe's
sewer” (Groot, 2006)
The catalyst for improving the Rhine came in 1986,
when a fire at a Basel chemical plant caused tonnes
of toxic pesticides to leak into the river. That
incident led to extinction of some species and a huge
loss of aquatic life.
Co-operation:
After the 1986 incident and due to public hue and
cry, Switzerland, France, Germany, Luxembourg, and
the Netherlands came together and signed an
agreement.

ü
Habitat protection along the river's banks

It is important
to note that
biodiversity is an
crucial indicator for
clean rivers

ü
Flood management, including aims to reestablish parts of the river's natural course. By
allowing the river more room to flood, severe
floods, such as those that took place in
Germany and the Netherlands last fall, could be
avoided
ü
Reintroduction of salmon, after an absence of
almost 50 years, as far upstream as Basel,
Switzerland. Recent pollution prevention
efforts, as well as the installation of fish
ladders to help the fish get around dams, have
already helped salmon return to lower stretches
of the river
The new agreement also gave some environmental
groups the right to observe progress by signing
countries. Giving these groups a voice is an
important step in ensuring that the words on paper
will be translated into some sort of actual progress.
The effectiveness of the agreement can also be
attributed to the extended powers of oversight and
enforcement t hat allows an inter national
commission to ensure that signatory countries live
up to their promises.
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Monitoring systems:
There is now an effective monitoring system, with
monitoring stations placed frequently and at all
important points where major pollution is expected.
In one of the Rhine water quality monitoring
stations the water is extracted and checked every six
minutes, twenty four hours a day and from several
points.
Law:
Given the robust monitoring mechanism and
stringent tests, polluting industries can be traced
and fined immediately, or be subject to the strong
European legal system (BBC 2001).
Situation now:
“The return of fish to the Rhine is the best sign that
the water quality has improved, and it is certainly a
source of satisfaction to local fisherman. And 37
species of fish now live healthily in the Rhine. After
decades of misuse, it seems that the Rhine's users
can begin to call the river home again” (BBC 2001).
The amount of chemical waste in the Rhine has
decreased considerably (Groot 2006).
Concluding Thoughts
To some extent one important implication of the
cleaning of river Rhine was the formation of EU
Water Framework Directive1. The directive requires
the establishment of programs of measures to
improve w ater s t atus. As a result of its
implementation, the directive aims to achieve good
water status in all natural surface waters and
groundwater in 15 years. For surface waters, the
definition of 'good' is based on a new concept of
'ecological quality' taking into account biology,
chemistry and their physical features. The directive
also alters the way in which pollution is to be
controlled and follows a 'combined' approach which
is explained in box 4.1.
Concluding Thoughts
To some extent one important implication for
cleaning the river Rhine was the formation of EU
Water Framework Directive. The directive requires
the establishment of programs of measures to
improve w ater s t atus. As a result of its
implementation, the directive aims to achieve good
water status in all natural surface waters and

1
2

It should however be noted
that data alone cannot solve
pollution levels in a river, various
other institutions and their
effectiveness is required
too.
groundwater in 15 years. For surface waters, the
definition of 'good' is based on a new concept of
'ecological quality' taking into account biology,
chemistry and their physical features. The directive
also alters the way in which pollution is to be
controlled and follows a 'combined' approach which
is explained in the box 4.1.

Box 4.1

The combined approach

2

“Historically, there has been a dichotomy in
approach to pollution control at European level,
with some controls concentrating on what is
achievable at source, through the application of
technology; and some dealing with the needs of
the receiving environment in the form of quality
objectives. Each approach has potential flaws.
Source controls alone can allow a cumulative
pollution load which is severely detrimental to the
environment, where there is a concentration of
pollution sources. And quality standards can
underestimate the effect of a particular substance
on the ecosystem, due to the limitations in
scientific knowledge regarding dose-response
relationships and the mechanics of transport
within the environment.
For this reason, a consensus developed (for the
EU Water Framework Directive) that both are
needed in practice and has formalized a combined
approach. On the source side, it requires that as
part of the basic measures to be taken in the river
basin, all existing technology-driven sourcebased controls must be implemented as a first
step. But over and above this, it also sets out a
framework for developing further such (source)
controls. The fr amewor k compr ises t he
development of a list of priority substances for

http://test.iwaponline.com/wio/2007/04/wio200704RF1900222124.htm#.U_7N1qJHLFw, accessed August 2014
http://ec.europa.eu/environment/water/water-framework/info/intro_en.htm, accessed August 2014)
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action at EU level, prioritized on the basis of risk;
and then the design of the most cost-effective set
of measures to achieve load reduction of those
substances, taking into account both product and
process sources.
On the effects side, it co-ordinates all the
environmental objectives in existing legislation,
and provides a new overall objective of good
status for all waters, and requires that where the
measures taken on the source side are not
sufficient to achieve these objectives, additional
ones are required”.

Finally a study of the river Rhine from 1945 to 2008
(Mostert, 2009) has revealed that the management
of the Rhine is often seen as an exemplary case of
international river basin management and countries
that went to war with each other twice in the last
century have managed to reach agreements on many
issues. Water quality has improved considerably
which is often attributed to the activities of the
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International Commission for the Protection of the
Rhine and in particular to its Rhine Action Plan.
However the study concludes that water quality
improvement cannot be attributed to any single
factor, instead, a whole array of interrelated factors
are at play, including the European Union, other
international forums such as the North Sea
Ministerial Conferences, domestic legislation, the
activities of environmental NGOs and waterworks,
growing environmental awareness, and the changing
structure of the industry in the basin.
Therefore, given the importance of contextual
factors, the Rhine experiences cannot directly be
applied to basins with a different context. In many
cases, international river basin management may be
promoted most effectively by promoting cooperation at the river basin level. In many other
cases, however, it may be more effective to identify
and then work on the contextual factors that (1)
have the biggest leverage effect in the specific case
and (2) can be influenced most effectively (Mostert,
2009).

Section 5

Recommendations on managing the
Ganga River Basin via an Inclusive
Multi-Stakeholder Approach
Introduction
As seen in previous sections, especially from the
perspective of requirements and needs assessments
for Ganga river basin area, it is imperative to
consider and evaluate distinctive alternatives before
zeroing in on the right policy for river basin
management.
One point which has emerged from the review of
publications, policy documents, stakeholder and
expert interactions is - it is not the quantum of
finance which was a bottleneck, but lack of financial

management methods and frameworks. Given this,
the policy makers will be greatly benefitted if such
aspects were researched and effective management
practices be brought to their notice. Therefore, the
recommendations will focus on providing insights
especially from a financial institution perspective
with respect to robust decision making and effective
financial and administrative mechanisms. The
recommendations will be focused towards
institutional and structural aspects to enable an
effective and long lasting strategy for river basin
management.
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This section covers a framework for an inclusive
multi-stakeholder consultation and a flow chart to
enable decision making, which could also fit into a
PPP mode with the potential to include local
communities, centering on institutional and
structural features for an effective long-term
strategy for river basin management. Specific
recommendations on inland water transport, river
tour ism, agr iculture/ir r igation and urban
development are also included.
Many agencies and institutions pursue the objective
of sustainable river (ecosystem) management, but
the challenge is to bring this worthy ideal from the
level of rhetoric to practical river management.
“Amongst the many drivers that already pressure the
river manager, from internal institutional goals,
through political aspirations to systemic change
within the biophysical process system, one common
element emerges, that of prevailing uncertainty;
once it has been accepted that conventional science
and engineering approaches to uncertainty (risk)
minimization may be sub-optimal in a truly holistic
(biophysical, socio-economic, political) system, the
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challenge surfaces, that of developing a more
appropriate framework without destroying overburdened managers and management systems in the
process” (Clark, 2002 ).
In simple words, the present top-down centric, goal
oriented structure cannot help in ecosystem
management due to various kinds of 'uncertainties';
therefore what is needed instead is a multistakeholder based robust decision making process.
Robust would mean the availability of various
options, and there should not be any ill conceived
lock-in eit her in ter ms of technology or
infrastructure.
To recapitulate, the “needs” for an effective Ganga
river basin management can be summarized as
following:
ü
Increased decentralization and better
departmental co-ordination; decrease in top
down methods
ü
Increased stakeholder involvement across
levels, disciplines and strata; decrease in
experts only approaches
ü
Better understanding of ecosystem and river
basin management
ü
Stronger local governance and greater role
for Urban Local Bodies
ü
Creating public-private partnerships even at
local levels

Sustainable
development is only
possible if it is seen as a
process of evolutionary
change that rests on the
capacity of nature and
people for renewal”1

ü
Movement away from goal or iented
approach to process based approach
The most pertinent task at hand is to create a
framework for ecosystem/river/management which:
ü
Incorporates multiple stakeholders across
various levels and disciplines
ü
Follows a 'robust' decision making
paradigm, without overburdening the
present managers
ü
Underst ands that 'sust ainability' is
primarily a process and then an objective
ü
Easily fits into a public private partnership
financial/business model
ü
Has the potential to spearhead the spirit of
enterprise at a very local level boosting
local employment opportunities
The above bullet points are a synthesis of various
academic papers, outcomes of seminars and
stakeholder consultations; and hereafter we give an

1

Source: Gunderson et al, 1995
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example of a process driven, robust,
multiple stakeholder, and multi-level
framework of decision making (Styczynski
et al, 2014) .

Recommendation 1: Multiple
stakeholder and multi-level decision
making framework for
ecosystem/river basin management
The framework has been designed keeping
in mind that it needs to have the potential
to spearhead the spirit of enterprise at a
very local level thus boosting local
employment opportunities.

Adhering to
processes as the one
given here can
strengthen local
participation in decision
making, can increase
the utilization of
international best
practices, can
synchronize multi-level
governance, and in
effect improve the
quality of life.

The method as depicted in the diagrams
(p 27, 28, 29) applies a three-stage work
f low. In t he f ir s t s t age, problem
identif ication through information
collection and dissemination is pursued; in
the second stage, a set of options (to the
problems/needs evaluated in stage one) are created
and are evaluated; and in the third and final stage, if
a particular option from the set of options is selected
after evaluation, then processes for implementation
are carved-out for the creation of an asset; also
processes for maintenance for that asset are created.

These activities (par ticular ly s t akeholder
interactions in stages one and two) should not be
carried out by government agencies alone. In fact
one lesson from the Rhine case is that this should be
carried out by NGOs, non-profits or resident
associations. As evident from st akeholder
consultation rounds like the 'Ganga Manthan'
(National Dialogue on Ganga, 7 t h July 2014)
conducted by the NMCG, the role of NGOs and even
spir itual and cultural organisations is ver y
important. However, there should be a method of coordination and a streamlined process. The process
maps given later are helpful for the particular entity
or NGO which will be responsible for carrying out
stakeholder engagements. These process maps give
the entity a sense of direction, list of action items
and the spread of stakeholders, and breaks the
processes into three easy to understand stages. If
various NGOs or organisations follow these simple
steps, then the information collected can be
productively used for making effective, long lasting
and robust decisions.

It should be noted, firstly
t h a t e c o s y s t e m
management including river
basin management have
s trong int er link s wit h
various other factors and
aspects. Secondly, academic
literature and international
policy now point to creating
an infrastructure for
'resilience' (Arrow et al
1995). If there are
interlinks on one hand and
there is a need for creating
'resilient' infrastructure on
t h e o t h e r, t h e n t h e
following processes become
even more valuable as
decisions made will be
robust.

For example, even for a particular stakeholder, say,
an agency working to develop the river front at a
certain stretch on the river Ganga, if this decision
making framework is followed and multiple inputs
are taken from various stakeholders, the option
selected will be robust.
Note on diagrams: All diagrams show a list of
stakeholders in the left hand columns including
participation from members who may be simply
individuals living in the community to members who
are a part of major international organizations. In
between it includes people and actor groups from
various levels of government, small and medium
sized enterprises to big businesses and industry
clusters. Also academics and sector experts are
represented; they play a more crucial role in stage
two. The middle section of the diagrams names a set
of actions (tasks) and processes that have to be
achieved during that stage. Finally, the columns at
the right point out plausible outcomes and benefits
to the corresponding stakeholders. The source of
diagrams is Styczynski et al, (2014).
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What the Ganga “Boatman” wants to say
(This snippet is based on an interaction with
boatmen who draw a living from the Ganga. The
interaction shows that local people are aware of
their needs and sometimes also happen to know the
solutions.)
River front development is an important factor for
river basin management. Picture 1 below shows a
beautiful Ganga river side. The renovated river
front provides for healthy walks along the
riverside and is definitely an important aspect to
improve the quality of life for local residents.
However, the developed pathway could not
accommodate the boats that are in use. The
people who go to such areas would be interested
in a boat ride too, and are denied that
opportunity as the present river front there could
not accommodate the boatmen. The boatmen
therefore loose an important market for their
livelihood. They are pushed to non-developed

Picture 12, the river front on the Ganga

Picture 3, Temporary Jetty II
2

Pictures credit Annika Styczynski (RC-G), March 2014

areas with temporary jetties as pictures 2 and 3
depict, where getting tourists is often difficult.
The boatmen also add that they prefer nonconcretized (non-cemented) embankments as the
present designs are not helpful for them to load
passengers or goods and they damage the boats.
In such cases a different river front module should
be followed, similar to floating jetties, as some
boatmen pointed out. They also pointed out that
they get intimidated with formal stakeholder
consultations (like questionnaires), they are most
comfortable giving their insights via a friendly
conversation.
This interaction with boatmen shows that a 360
degree stakeholder consultation is required
keeping in mind the needs and sensibilities of the
local audience who are also the end users before
making interventions in ecosystems that have
multiple stakeholders.

Picture 2, Temporary Jetty I
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Stage 1: Need assessment via information
collection and Dissemination
During stage one, the collection of information is
directed towards identifying strengths, weaknesses,
opportunities, and threats (SWOT) of the locality (or
a defined area in the river basin – from India's

perspective, this can be a district level activity). The
stage presents basic information on air, water, waste
and other relevant environmental or social concerns
to various stakeholders in that defined area.
Information Dissemination is done in a condensed
yet simple format such that it can truly be
understood by 'everyone'.

Diagram 1: Information Collection and Dissemination (Stage 1)
Individuals

Basic Information
Activities

Community/Civil
Society

Figuring out Options

1. Field Study Questionnaire
Interviews

Vital Informtion

2. Data acquisitions Data Sets

Local Firms/
Companies

3. GIS Level I

Expositions,
Documentry,
Booklets and
Brochure

4. Data Analysis Information
Presentation

Local
Administration

5. Training Need Analysis

Better Sustainable
Business Decisions

Better Governance

6. Stakeholder Workshop

State Government

Better
Synchronization

National Government/
International
Institutions

Better Policy

Stakeholders

Processes

Stage 1 will result in the creation of information
booklets, conducting workshops, generating and
processing both quantitative and qualitative data
providing individuals in the community or locality
with important information. The depiction of an
information collection work flow given in diagram 1
may play a vital role in collecting data, assimilating
the data and publishing it so that it will be beneficial
to potentially affected individuals, businesses and
various government bodies to analyse the data and
deduce effective policies in the area connected to
the river basin.

Outcomes

This stage (stage 1)
will help comprehend the
needs of the local people
with respect to their
requirements from projects
related to river development
and rejuvenation.
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Diagram 1a: Data collection methodology via an iterative work flow diagram
1

2

3

4

5

Create research
questions in a
simple
understandable
manner

If research questions
give rise to
additional
questions to be
answered then state
them as
sub-questions

Determine the
factors
on which the
questions
are to be answered.
(like what variables
to be measured)

Make comparison of
variables determine
how to measure each
variable and what
type of variable it is
(e.g., nominal,
ordinal, interval,
or ratio).

Create blank
tables

Produce Result on
Public Domain

Interpret the data
and store in a
database for
further retrieval

Analyze the data

Create methods
to summarize
data

Device a research
methodology to
gather data

10

9

8

7

6

Diagram 1a includes four sets of operations in a ten
step work flow. Steps 1-5 indicate desk work to
create the outline on which data will be gathered.
Step 6 is to devise the method by which the data will
be gathered in the field. Steps 7 and 8 are concerned
with data processing and analysis. During step 9 and
10, data outreach to public domains and archival
storage are conducted.
The information generated through such an iterative
work flow diagram (diagram 1a) can help to inform
civil society and local governments about systemic
problems and potential dangers of the area they are
living and working in, including the Ganga river
basin area.

Stage 2: Options creation stage
In this stage, possible options are put forward in the
format of plausible solutions available from
knowledge both locally and globally. It is at this
stage that the human capital is trained and
capacities are built to achieve the capability of
valuable societal functioning, which Amartya Sen
(Sen A, 1993) understood as central to Quality of
Life (QoL). This is essentially considered the crux in
the 'keep options open/alive' method of the robust
decision making paradigm (Lempert and Collins,
2007)

Diagram 2: Creation and solution/options inventory (Stage 2)
Individuals

More Information
Activities

Community/
Civil Society
Local Firms/
Companies
Local
Administration

State Government

Keeping Options alive

1. Problem Set Identification

Batter Choice

2. Creating Options for Problam
Set
3. Interaction with national and
international experts

Data repository,
and Inventory
of solutions

4. Creating inventory of solutions,
(Data management)

Greater Choice

5. Training need analysis for
solution set
6. Strakeholder analysis for
solution set

More Flexibility

National Government/
International
Institutions

Stakeholders

Scope for better
Bussiness Environment

Better Flow of
Governance

Processes

Outcomes
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Diagram 3: Project Implementation and Maintenance Stage (stage 3)
Stage 3 : Project Implementation and Maintenance Stage
Better Quality
of Life

Individuals
Activities

Community/
Civil Society
Local Firms/
Companies
Local
Administration

Better
Infrastructures

1. Field Study
2. Meeting for building the trust
3. Workshop for consensus and
action plan (defination,
assessment, planing, cost
allocation),

Better Revenue
Planning
and
financing

4. All relevant work for
implementation for the selected
option (Project) will be done

Better Provision
fo Public Amenities

National Government/
International
Institutions

Better Co-operation
/Efficient Management
of Resources

Processes

Stage 3: Project implementation and
maintenance stage
Given the need for a project, the designated NGO
looking after managing the stages at a particular
locality/ area in the river basin can help in the
implementation and maintenance of the sanctioned
project(s). For this to happen it is important to take
confidence building measures and to work together
towards a robust consensus within the community
and an action plan that meets the needs of the
locality.
The stages may well be overlapping, and time
dimensions will be dependent on various attributes
like the type of work, the location, the availability of
resources including trained human resources and so
on. However, the stages are distinct with respect to
the classification of work in the three stages, from
information collection (or problem identification)
via option creation (i.e. creating a list of possible
solutions to each of the problems) to
implementation stage.
Stakeholder consultations will require a lot of data,
and in turn will lead to huge amounts of data being
created as well. The good part is, today, Information
Technology (IT) systems can help us manage and
make sense of data easily, ef f iciently, cost
consciously and help us make better decisions. This
is in line with policies3 on e-governance, the
National e-Governance Plan (NeGP), and the vision
for a 'Digital India'.

3

Efficient Planning

State Government

Stakeholders

4

Implementation
and maintenance
of project

Outcomes

Recommendation 2: Public Pr ivate
Partnerships for ensuring environmental
compliance (including for Ganga river water
quality)
As pointed out in section 3, the best way to achieve
most of the assessed needs for the Ganga basin area
is to form a robust structure of public private
partnerships (PPPs) at a local level.
Though PPPs can be an institutional arrangement
which can have many benefits (Joshi RN, 2010):
ü
PPPs fully exploit the skills and expertise of
the partners for delivering the desired
policy outcomes and policy services;
ü
Good for governments with budgetary
constraints;
ü
PPPs can offer cost quality and scale
advantage
Yet PPPs as primarily defined by the Ministry of
F inance 4 , are an arrangement between a
government/ statutory entity/ government owned
entity on one side and a private sector entity on the
other, for the provision of public assets and/ or
public services, through investments being made
and/or management being undertaken by the
private sector entity,
ü
for a specified period of time
ü
where there is well defined allocation of
risk between the private sector and the
public entity

http://deity.gov.in/
Source: http://www.pppinindia.com/Defining-PPP.php (accessed: 24th November 2014)
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ü
and the private entity receives performance
linked payments
ü
payments that conform (or are
benchmarked) to specif ied and predetermined per formance s t andards,
measurable by the public entity or its
representative
The problem in structuring PPPs in sustainability
projects is with respect to the ambiguities in
def ining 'risks', 'specif ied period of time',
'performance linked payments', 'performance
standards and benchmarks'; and with the nonlinearity in ecosystem management. Thus defining a
PPP in the above fashion will lead to no positive
outcome - unless of course there is some out of the
box thinking. A possible method is the "financial
gradients" method (Pathania and Bose, 2014).
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"Financial gradients", is a method to study various
sources of f inance. It can be noticed that
sustainability projects including water and river
basin management have sources of finance other
than debt and equity. While the interaction of debt
and equity is well researched in corporate finance,
the interaction of other sources like pure public
finance and grants and their interaction with other
forms of finance were not well researched. Financial
gradients can help us assess the financial flows into
a river basin project and can help formulate financial
ratios which are used by investors and financial
stakeholders around the world to gauge the
performance of the project. Given that financial
gradients addresses the relationship between public
and private finance (or, investment grade and noninvestment grade) this will be a good tool to
structure public–private partnerships which have
become integral to develop infrastructure, especially
for sustainability.

Table 5.1: Financial Gradients
Category

Definition

Accountability

Monitoring
cost

Motivation

Pure grant

Funds given as a part of philanthropic activity or
partly with an intention to claim tax exemption

Negligible

Highest

Philanthropy

Research
grant

Funds given with a research objective and a
tangible outcome is expected (this can be
considered as seed financing or equity as well)

Low

High

Innovation

Public
Finance

Government funds with fiscal objectives

Medium

High

Social
dividend

Loans

Funds provided by a bank with a ToR similar to
retail lending

High

Low

Long-term

Equity

User/ community/entrepreneur contribution
towards the project hardware cost

Highest

Lowest

Efficiency

Source: Financial Gradients matrix, adapted from Bose (2011), Bose et al. (2012)
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Table no. 5.1 gives a snap shot of the nature and
sources of finance available for projects related to
sustainability. As discussed earlier in section 2,
given the kind of uncertainties that prevail in
sustainability (especially ecosystem/river basin
management) and the types of risk that exist, a
diffused financial mechanism which is dynamic, i.e
multiple sources of finance would offer a good
mechanism to mitigate risks, and offer flexibility
that is required.
The importance of the financial gradients method is
that the financial risk adjustment is dynamic and not
static; this aspect is particularly important from a
sustainability/ecosystem management point of view
and other problems like duration, performance
linked payments can be better addressed if the
nature of legal contract was made more dynamic.
Again from the sustainability point of view, due to
non-linearity and consequential risks (Section 2)
the funding cannot be borne by private finance. In
such cases public finance has to step in. Since it is
difficult to ascertain when such an adverse event
will happen, getting into a legal lock-in prevalent in
current PPP structuring will make them untenable.
PPPs (essentially in form of concessionaires)
presently have a fixed tenure (normally around 20
years) with fixed returns on various kinds of finance.
With this kind of arrangement, it will be worthwhile
to have shorter contracts, therefore PPPs in the form
of service contracts, management contracts or leases
(Joshi, 2010) which can be more useful and more
stable in terms of continuity of ecosystem
management. This will be due to the fact that public
authorities will have better options and flexibility to
choose from various private entities who can be
entrusted with concerns with environmental
compliance. This method will
ü
be more competitive, making overall
outcomes more efficient
ü
generate 'green' entrepreneurs and 'green'
employment,
ü
ensure public finance will not be stressed
and will be made more efficient
ü
increase general awareness with respect to
environment and clean rivers
Another important point is that public finance being
made available in a pure grant form is not an
efficient practice, which can be noted from the
financial gradients table. In fact, public finance
should be noted as equity rather than grant, given it
is investment grade finance (like debt and equity)

which have greater accountability rather than noninvestment grade finance, (like private or public
grants). However it should be noted that both public
and private finance are very important in various
aspects; but with respect to structuring a PPP for
local environmental compliance, public finance from
a panchayat or municipality as equity will be
beneficial acting as a direct financial indicator to
note demand from the local community. Along with
this, the incentive and value in return is easier to
judge in the form of equity rather than a grant.

A case for green entrepreneurs
(synthesis of recommendations 1 and 2):
Given the requirement of regular evaluation of
pollution par ame t er s and f or PPPs f or
environment al compliance; a business
opportunity for entrepreneurs at district level can
be identified. This small section will bring out the
case for forming local 'Environmental Centers' to
spur green employment.
Environmental centers managed by local people
trained on environmental issues will be extremely
important to build a sustainable and resilient
system that too in an inclusive and bottom up
approach. The centre managers will have the dual
advantage of understanding local dynamics,
needs and knowledge, as well as global practices
and principles for sustainable development.
Another important aspect is that creating
infrastructure of sustainability or resilience will
require a multi-disciplinary approach (see section
2). Therefore centers for environment al
compliance will need to do all basic compliance
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NABARD or village level solar charging stations),
with active par ticipation from f inancial
institutions across the board, right from major
banks to small micro finance agencies. Their
acquired knowledge on forming special purpose
vehicles (which can be made out of amalgamating
many neighboring information centers together)
or public private partnerships working closely
with central and state governments would be
useful in making such a format successful.

activities with respect to air, water and waste
management. The Ganga river basin is a suitable
area where such initiatives should be started.
To create resilient infrastructure it is important to
first create an inventory of information, and
methods to percolate information across a wide
range of stakeholders. (Recommendation 1 gives
a framework/method on how this is to be done).
These district/sub districts/municipality specific
environmental (water/air/waste management)
centres may be useful, as then they are equipped
with water and air quality information collection
and dissemination centers which would help in
creating infrastructure for resilience and assist
various government agencies or even the private
sector too. In addition, from a green employment
perspective, creation of resilient infrastructure
would not only be environmentally sound, but
also fuel employment generation. Further, since
the market for sustainability centric information
is growing rapidly, and clients range from
governments, corporates to individuals; access to
sustainability information (including river water
quality) needs to be localized. Rather than
putting pressure on public finances which in any
case are stretched, entrepreneur driven models in
a public private partnership may give effective
results ensuring flexibility, adaptability and
granularity required for running an efficient
water and air quality center at a local level.

The envisaged environment centres at the district
or sub-district level is a good synthesis of
recommendations 1 and 2; the decision making
process is inclusive and robust5 - involving
multiple stakeholders across various levels, the
financial mechanism is sound, and has an in built
framework to generate options, provide flexibility
and tackle uncertainties, suitable for ecosystem
or river basin management. The Ganga basin
requires institutions to work not only at the
macro-level but also at micro-level, where the
institutions at these two levels coordinate and
interact in a fashion which is most suitable for
ecosystem/river basin management.

Specific Recommendations
Urban development:
The three important factors for pollution (Das, 2014)
in Ganga are, untreated municipal waste, untreated
industrial effluents and agricultural run offs (return
flow of leachates from fertilizers and pesticides).
Experts believe that the easiest to start with is
tackling municipal waste. While there are many ways
to improve municipal waste management techniques
– the decisions whether they are related to choosing
a technology, or management methods, the best
results will arise if the municipal area is studied
and resident views are t aken. Here again
recommendation one ( p 25) will be suitable.
Inland water transport
The present government has allocated INR 4,200
crore for Jal Marg Vikas project on river Ganga
connecting Allahabad to Haldia. This of course is an
arduous task, given that the flow rates vary greatly
on the Ganga, plus there are man-made blocks on

There are evidences how such centers can be
structured and financed (e.g. Agriclinics by
5

See section 1 Financial Evaluation; IRR alone is not a robust decision making criterion; there should be a filter before projects are
evaluated for IRR; and if the multi-stakeholder decision making approach is followed then decision making will become robust.
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the river like the Farakka barrage. For such reasons
India's utilization of rivers for transport is quite poor6

Industry

However, non-mechanized boat transport which can be
promoted and this has several benefits. For this the
river front should be developed keeping the needs of
non-mechanized boat transport which can be used for
both goods and people. If river front development is
done keeping the perspective of the boatmen in mind,
non-mechanized boat transport can be a very good
opportunity for both livelihood generation and tourism
as well as energy security.

Untreated industrial effluents is an important cause for
river pollution and af fects various parameters
including pH value, conductivity, Dissolved Oxygen
(DO), Bio-chemical Oxygen Demand (BOD) making the
river not suitable for most economic activities and does
not allow sustenance of aquatic life. Here the learning
from the river Rhine (refer section 4) can be noted,
proper data collection and good regulation/law
enforcement will be critical to stop untreated industrial
effluents to flow into the river.

River tourism

Agriculture (including irrigation)

A recent study (Panta, 2014) has pointed out to
augmenting tourism on Ganga keeping the spiritual
relevance in mind. The study reveals that the Mega
Pilgrimage Sites in the states of Uttarakhand and Uttar
Pradesh, during 2006–2010, have attracted 236.78
million pilgrims and generated revenue of INR
98,921.07 crores. It further points out that 'aviral
dhara' or continuous flow is an important factor to
increase tourism on the Ganga. The study also provides
suggestions to increase environmental flows (e-flows)
in the river to promote livelihood.

Agricultural activities affect both 'aviral dhara' (due to
water being diverted for irrigation) and 'nirmal dhara'
(due to return flow of leachates from fertilizers and
pesticides); better irrigation practices like drip
irrigation is important, and bio-fertilizers and biopesticides need to be promoted.

Conclusion
It can be argued that there were previous attempts to
clean up the river, but they failed. There were studies,
roadmaps, institutions created and considerable
financial allocation too, just like it is now; so in what
way is it different at the moment. Well, earlier India
had huge development challenges, food security was a
tremendous task, and there were energy security,
macroeconomic and various other challenges. It is not
that these aspects have disappeared, however they
have been managed to a large extent. Environment
and river basins were earlier not a priority, but now
due to a wide variety of reasons they have become a
priority. Climate related disasters, like floods in
Uttarakhand or the lack of availability of water
whether it be for drinking, municipalities or
agriculture, increase in health hazards as a result of
environmental degradation all have made environment

6

a priority. Priority is an important factor to get
institutional efficiency, especially if this has been set
by all stakeholders, various levels in the government
including the Prime Minister of India. There is now a
sense of urgency with respect to environment and
specifically Ganga river basin management. If this is
done correctly then a benchmark can be set, and India
can truly embark on a path towards sustainable
development.
Inclusive decision making is an important aspect for
river system management. Structuring public private
partnerships, involving local communities and people
are equally important. This paper has given insights on
these aspects, and is envisaged that this will greatly
benefit policy makers towards achieving an everlasting
Clean Ganga.

http://www.thehindu.com/opinion/editorial/water-transport-imperatives/article3009659.ece (accessed: 24th November 2014)
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Appendix:
a. Spread sheet for stake holder engagement:

Activity

Multi-level
Implementing Agency

Basin

Knowledge Networks

Central

State

District

Business

Artisan

Resident

NGO/Mdeia

Multilaterals

International

Ecosystem management
IT / Information
Specific

Health
Agriculture
Industry
Transport
Cottage/Crafts
Technology
Tourism
Pollution

Inputs

General Management
Financial management
Technology choice
Decision making method

The spreadsheet is an example of collecting information from various stakeholders and creating a narrative
with points which can be as broad as general management of a river basin to a narrow topic like issues of
fishermen in a particular district. It can be noted that each issue whether pertaining to a macro view or micro
view, each will require interventions from multiple institutions. This spreadsheet will help researchers or
policy makers get the multi-governance perspective of an issue or a place
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How Recommendation One fits Building Block Method (BBM) of river system management:
The Building Block Method (BBM) has been developed to maintain healthy rivers. Recommendation 1
regarding Multiple stakeholder and multi-level decision making framework for ecosystem/river basin
management fits very well with the BBM method as the following diagram describes (Source for BBM:
Kaushal, N., (2014); Environmental Flows for River Ganga. In Our National River Ganga (pp. 223-237).
Springer International Publishing; original in; O Keeffe, J., Kaushal, N., Bharati, L., & Smakhtin, V. (2012).
Assessment of environmental flows for the Upper Ganga Basin:
The Building Block Methodology Process
1. Recnnaissance
1. Scoping

....................................................................................................................
2. Habitat Integrity
3. Geomorphological assessment
Conservation importance
4. Define study area and
Site Selection (zonation)
5. Biological
Survey

6. Social
Survey

7. Water Quality Assesment

2. Pre - Feasibility
9. Hydrological Analysis

8. Hydraulic Analysis

In BBM, Reconnaissance (especially
scoping) and the Pre-Feasibility
stages will greatly helped if these are
done following Stage One of the
Multiple stakeholder and multi-level
decision making framework for
ecosystem/river basin management

12. Site visit
10. Starter
Documents

13. Set EMC

11. Stakeholder
Participation

14. Work session

....................................................................................................................
15. Specialist work session

....................................................................................................................
BBM tasks following the specialist work session

16. Hydrological and yield analysis

Specialist work sessions and
Feasibility stage fits well with Stage
Two

3. Feasibility
17. Scenario meeting

18. Resolve major uncertainties

....................................................................................................................
4. Design
5. Construction

19. Monitor Baseline Studies

....................................................................................................................
6. Operation
20. Fine-tuning of IFR

c. Additional material with respect to the
characteristics of the Ganga river basin
Description:
A fact sheet on the Ganga river basin is presented
below (source: GoI, 2014):
ü
The basin lies between east longitudes 73°2'
to 89°5' and north latitudes 21°6' to
31°21' having maximum length and width of
approx. 1,543 km and 1024 km.
ü
The basin is bounded by the Himalayas on
the north, by the Aravalli on the west, by
the Vindhyas and Chhotanagpur plateau on
the south and by the Brahmaputra Ridge on
the east.
ü
The Ganga rises in the Gangotri glacier in
the Himalayas at an elevation of about 7,010
m in the Uttarkashi district of Uttarakhand.

Design, Construction and Operation
stages in BBM will be more effective
with Stage Three

ü
At its source, the river is called as the
Bhagirathi. It descends down the valley
upto Devprayag where after joining another
hill stream Alaknanda, it is called Ganga.
ü
The total length of river Ganga (measured
along the Bhagirathi and the Hooghly) up to
its outfall into Bay of Bengal is 2,525 km.
ü
The principal tributaries joining the river
from right are the Yamuna and the Son.
ü
The Ramganga, the Ghaghra, the Gandak,
the Kosi and the Mahananda join the river
from left.
ü
The Chambal and the Betwa are the two
other important sub- tributaries.
ü
The major part of basin in Indian territory is
covered with agricultural land accounting to
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65.57% of the total area and 3.47% of the
basin is covered by water bodies.
ü
The basin spreads over 239 parliamentary
constituencies (as of 2009) comprising
o 80 of Uttar Pradesh,
o 40 of Bihar,
o 40 of West Bengal,
o 25 of Madhya Pradesh,
o 16 of Rajasthan,
o 12 of Jharkhand,
o 8 of Haryana,
o 5 of Uttarakhand,
o 4 of Chhattisgarh,
o 2 of Himachal Pradesh and
o 7 of Delhi.

Water Quality
The following details are availed from the Ganga
Basin Report (GoI, 2014):
With respect to water quality monitoring stations,
there are a total of 110 in the basin, of which 39 are
along main stream of Ganga and 71 are along the
tributaries and sub-tributaries. Some major
monitoring stations are located at Devprayag,
Rishikesh, Rudraprayag, Uttarkashi, Farakka, Gaya,
Kota, Tehri, Ayodhya, Lucknow, Varanasi, Silliguri
(Champasari).
Central Water Comission (CWC) stations carry out
observations for testing the surface water quality
pertaining to 68 water quality parameters which are
considered to be the 'Standard Hydrology Project
Water Quality Parameters'. All physical, chemical
and biological water quality parameters are
categorized further under sub categories like field
determinations, nutr ients, organic matter,
alkalinity, hardness, other inorganics, major ions,
coliforms and others.
Along with the CWC, the Central Pollution Control
Board also observes quality parameters at 233
locations, and the water quality parameters
obser ved in r ivers in Ganga Basin are pH,
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Conductivity, DO, BOD, Total Coliform and Faecal
Coliform. The monitoring results obtained during
2009 indicate that organic pollution continues to be
the predominant pollution of aquatic resources. (The
organic pollution measured in terms of bio-chemical
oxygen demand (BOD) & Coliform bacterial count
gives the indication of extent of water quality
degradation.)
The pH value is an important criterion for drinking
purposes with the desired range of 6.5-8.5 and the
value of pH in the Ganga basin is in the range of 6.58.9, overshooting the safety limits. Populous
locations like Varanasi, Chapra, Rishikesh, Haridwar,
Kannauj, Indrapuri, Bithoor, Trighat and Kanpur, are
some of the locations where the pH does not meet
the desired criteria, causing scarcity of drinking
water, leading to deterioration of public health.
The desired criterion of conductivity for irrigation is
2250 ìmhos/cm. and the value for the basin range
between 68-4460 ìmhos/cm and thus does not meet
its required criteria, making the access to river water
futile to agricultural land located in and around the
river basin.
The Dissolved Oxygen (DO) and Bio chemical Oxygen
Demand (BOD) is an important parameter for aquatic
life of flora and fauna. The desired value for DO
should be more than 4 mg/l and for BOD should be
less than 3 mg/l. The observed value for DO and BOD
in the basin lies in the range of 4.3-9.2 mg/l and
0.2-16.0 mg/l. respectively and doesn't meet the
cr it er ia at places like K anpur, Var anasi,
Dakshineshwar, Haridwar, Bithoor, Kannauj etc.
resulting in depletion of bio-diversity cover.
The Faecal Coliform should be less than 2500
MPN/100ml whereas the value for the basin ranges
from 0-400000 MPN/100ml, which does not comply
with the permissible limit of water quality criteria for
bathing at Dakshineshwar, Howrah-Shivpur and
Garden Reach, Palta, Serampore, Uluberia and
Diamond Harbour, Varanasi, Bhagirathi with
Alaknanda at Devprayag, Mandakini Alaknanda at
Rudraprayag. Given the sanctity associated with
'Maa Ganga', it is of utmost importance to clean the
river, to ascertain cleanliness and hygiene of
numerous devotees bathing in the river every single
day.
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Other announcements in the Union Budget which
may be of importance for the Ganga Basin:
ü
A “National Adaptation Fund” with an
initial sum an amount of INR 100 crore to
meet the vagaries of climate change
ü
Government set to cover every household
with total sanitation by the year 2019
through Swatchh Bharat Abhiyan
ü
Provision of safe drinking water, through
the proposed budget of INR 3650 crore
under the National Rural Drinking Water
Programme in approximately 20,000
habitations (currently affected with arsenic,
fluoride, heavy/ toxic elements, pesticides/
fertilizers) through community water
purification plants in next 3 years

ü
Soil health card to every farmer in a mission
mode, and set up 100 Mobile Soil Testing
Laboratories across the country, as soil
health has been a cause of concern (suboptimal utilization of farming resources, and
the imbalance in utilization of different
types of fertilizers) for every farmer
ü
INR 100 crore for soil health card; INR 56
crore for soil testing labs; INR 200 crore for
agriculture universities; INR 5 lakh landless
farmers to be provided finance through
NABARD; INR 8 lakh crore set aside for
agriculture sector

Notes

Notes

