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Preface

Public health and environmental health are intricately linked, and,
nothing signifies a healthy environment better than a waterbody full of life.

There is an old saying that WATER IS LIFE and this is
generally interpreted as water is important for our survival
i.e. to sustain human life on this planet, but what this
statement also means is that water contains life and
therefore, waterbodies are LIVING SYSTEMS — teeming
with life. So, rejuvenating a waterbody is like healing an
ailing person. There are quick fixes, and there are more
sustainable approaches to well-being — more enduring,
cheerful, wholesome and glorious! Rejuvenating a
waterbody in a sustainable manner is about bringing life
back into the water-body, enhancing and sustaining it.

Why did it fall sick in the first place? Humans are surely to
be blamed. We have so savagely violated our waterbodies
and in so many ways (solid waste, industrial pollution,
domestic sewage pollution, encroachments, commercial
fish farming, etc.) that the majority of them are either dead
or on the brink of death. Urbanisation and industrialisation
have increased the intensity of pollution to such an extent
that the self-healing capacities of our waterbody
ecosystems are no longer enough to counter these muiltiple
onslaughts. Nothing is more urgent for restoring the
environmental health of our country than rejuvenating our

waterbodies. Doing so can have enormous positive impacts
not only for the environment but also for human health, the
economy and the nation’s well-being.

While fixing the problems at their origin (source) is the ideal way
forward, there is scope for intermediate relief in the form of
fixes along the flow channels or addressing the problems in
the terminal waterbodies. Fixing the problem at source is
about altering human behaviour and helping citizens make
the connection between their well-being and the health of
the waterbodies that serve them. The intermediate relief
approaches are also important in helping people get a
glimpse of what well-being can look and feel like!

At CDD, we have attempted to build on our legacy of
decentralised wastewater treatment (DEWATS) to come up
with Nature Based Solutions (NBS) for rejuvenating
waterbodies. To do so, we have taken a holistic approach
that looks at the multiple facets of a waterbody - its role
as a water storage and recharge structure in preserving and
enhancing our water resources and thereby enhancing
water security; its potential role as a cleanser i.e. its ability
to remove carbon and nutrients from polluted waters; its
role as a buffer in flood management; its role in supporting
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life (biodiversity) and livelihoods (economy); not to mention,
its additional roles as glorious public and religious spaces
that heal the soul.

Well, taking a systems view is not easy. It calls for a way of
thinking that is multi-disciplinary, inter-disciplinary and
toggles between macro and micro perspectives. It is about
seeing the interfaces, the sub-systems, the feedback loops,
the delicate balance that exists within the system and the
self-governing mechanisms at work. This includes a good
understanding of the history, legacy systems, hydrology
and hydro-geology, native biodiversity, catchment
characteristics, pollution characteristics, social contexts
around livelihoods and rights etc. Solutions to rejuvenate a
waterbody, then become highly contextual.

A living system also requires a living and learning institution to
nurture it. Although waterbodies have the capacity for self-
healing, they do require some form of regular maintenance.
Given the dynamic nature of the waterbody ecosystem, it is
important to observe it regularly, collect data on an ongoing
basis and take necessary steps to keep the system well-tuned
(in good balance). Policy, regulation and institutional
mechanisms to ensure adequate preservation, operations
& maintenance and financial sustainability thus become
critical pieces to sustain a rejuvenated waterbody. Any such
mechanism should have citizens at the centre of it — who can
play the role of custodians/trustees, given that they are
also the natural beneficiaries of such rejuvenation efforts.

This publication is an attempt to unpack such an approach
and provide a deeper insight into these perspectives. It
suggests frameworks and methodologies that can be used
to come up with holistic and sustainable solutions. While
the emphasis is on technical solutions, the approach
locates this in the context of a broader systems thinking
framework.
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| hope this publication is useful to all those who are
passionate and enthusiastic about reviving, rejuvenating
and preserving our waterbodies — government, citizens and
service providers.

I would like to acknowledge key contributions of my
colleagues who were instrumental in producing this
document — Ms. Sonal Kaushik for steadfastly leading the
effort and contributing to its development, Andrews Jacob
and Karthik Ravichandran for their key contributions and
support, Gilles Boulicot, Tarika, Isha, Vrishali and Debisha for
their review, Raphael Hannequin for some wonderful
illustrations and many others in CDD and its network
whose body of work has shaped the ideas in this
document.

While the current publication draws upon CDD's limited
experience in this field, we hope to bring out more
upgraded versions as our own experience in this domain
continues to grow. We welcome feedback from readers and
further insights/contributions to improve this document.
We want to see this as a living and learning document.

Happy reading!!

GANAPATHY P.G.
Director of Programs



Urban Waterbodies Today

in a state of abject decline

Urbanisation has been rapidly increasing in the last few
years in India, in terms of economic development,
population and geographical boundaries. It is a global
observation that all urban expansions have engulfed
waterbodies in their territories and peripheral regions.

Waterbodies have been the backbone of resource
sustainability in any urban conglomerate. They cater to
different needs - drinking, washing, fishing and
irrigation, they are an essential resource for industrial
development, store water, serve as a retention
mechanism that captures flash floods, help maintain
ground water levels through recharge, support
biodiversity and avian fauna, and influence a city's
micro-climate. Apart from performing the above
mentioned ecosystem services, waterbodies are natural
carbon sinks that help in mitigating global warming and
accumulation of greenhouse gas emissions, primarily
originating from cities.

Today, the availability and quality of water resources are
under considerable threat. Our waterbodies are being
degraded in multiple ways. The many challenges being
faced by urban waterbodies include —

The
Solid Waste
Challenge

Solid waste creates a bigger challenge than any other
issue as in many cities, waterbodies are treated as dump
yards not only for municipal solid waste but also for
construction & debris (C&D), biomedical waste, faecal
sludge from septic tanks, industrial hazardous waste,
food waste from hotels and restaurants — all of which
have contributed to converting these waterbodies into
cesspools. Indiscriminate dumping of solid waste
results in increased organic load, toxic and inert waste,
blockage of water flow, foul smell, and reduced
aesthetics of these waterfronts.

Solid waste choking the outlet of Kumaraswamy Lake, Coimbatore
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The
Wastewater Pollution
Challenge

Deterioration of water quality due to wastewater
(municipal & industrial) discharged through storm
drains and open nallahs into waterbodies is a common
challenge. In peri-urban areas, agricultural runoff
containing fertilizers and pesticides also deteriorates
water quality. Activities like bathing, washing clothes,
washing cattle, recreational activities like boating, and
cultural activities like idol immersions also contribute
to polluting waterbodies. This poses a major health
hazard to those consuming these waters.

Inflow of wastewater into Selvachintamani Lake, Coimbatore
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The
Weed & Silt
Challenge

Both point and non-point source flows bring silt,
pollutants and nutrients into waterbodies, deteriorating
the water quality and causing the manifestation of
water hyacinth leading to eutrophication. Majority of
urban waterbodies are overtaken by invasive species and
heavily covered by weeds, especially during the
monsoon. These species cover the entire water spread
and disturb the waterbody ecosystem.

Increase in weeds (especially invasive species) and silt, in
turn leads to loss of habitat and decline in species
associated with the ecosystem. The resulting loss is not
only a burden on the environment but also an economic
and social burden on the public whose lives are directly
dependent on the natural resource.

Weed infestation in Hoskere Lake, Bengaluru



The
Drain & Infrastructure
Challenge

O4

Lack of regular maintenance of inlet and outlet
structures leads to their deterioration. Clogging
conditions near the inlet and outlet structures, seepage
at outlets, and breached bunds are commonly observed.
In many cases, due to alteration of natural drainage
channels and development of new urban infrastructure,
including interception of drains in the upstream, the
waterbodies are not refilled, and often go dry. On the
other side, storm water having no alternate path, causes
floods near the obstructed drains.

Deteriorated inlet structure of Selvachintamani Lake, Coimbatore

The
Social
Challenge
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Unauthorised squatters and large-scale
encroachments by developers is another challenge
facing urban waterbodies. These result in obstruction
of stormwater flows, thus making the waterbodies
defunct or dry for most of the year. Wastewater
generated from these squatters also contributes to
deterioration of water quality; as does open defecation.

Over the years, people have been disconnected from
their water history, primarily because of a lack of
knowledge and sensitivity towards the waterbody
ecosystem. Citizens are not aware of the problems that
dumping of solid waste, discharging of wastewater,
open defecation, or encroachments, pose to these
waterbodies. A general misconception among people is
that keeping a city clean is the government's
responsibility and not theirs.

Many livelihoods are completely dependent on these
waterbodies and their decline poses a challenge for
the communities to survive.

Encroachments along the outlet drain of Kurichi Lake, Coimbatore

07



Figure 1: Impact of the Interconnections of Urban Activities
on the Catchment, Drains and Waterbodies in Urban Areas
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Despite the threat that urbanisation poses to waterbodies,
it cannot be abruptly stopped — after all, it is needed for a
city's future growth. Waterbodies are a critical feature of
any urban landscape as they are an easily accessible
resource for human use. However they have been
continuously degraded over the years. It is now time that
their role is properly evaluated in the urban economy and
effective actions are initiated for their rejuvenation.
Today, the need is to structure and implement effective
management principles to preserve and restore
waterbodies in urban localities.
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The Essence of \Waterbody Rejuvenation
recognising the interlinkages

Waterbody rejuvenation encompasses the following —

* Restoring the wholesomeness of the waterbody to its
original state

® (Conserving and enhancing its biological diversity
* Conserving and preserving its ecosystem services

* Reviving the waterbody into a (new) live form, if
deteriorated altogether (beyond repair) over time due to
anthropogenic pressures

* Managing the waterbody within the context of
sustainable development, while meeting the current and
future demand without compromising on its ecological
health/ character

The World Lake Vision developed by the International Lake
Environmental Committee (ILEC") Japan, has provided
seven key principles for sustainable lake management
(refer Box 1). These align with the rejuvenation philosophy
defined above as well as with the rejuvenation approach
and process discussed further in this document.

"ILECis a non-governmental organisation established in 1987 by Japan's Environmental Agency and Ministry of Foreign Affairs, with the objective of advancing international cooperation for the
conservation of lake environments and to promote environmentally sound management of lakes around the world, based on scientific knowledge gained through primary research.
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“It is the duty of every citizen of India to protect and improve the
natural environment including forests, lakes, rivers and wildlife,
and to have passion for living creatures.”

-Article 51 A of the Constitution of India

Although, the Constitution of India stresses on
protecting and improving inland waterbodies such as
lakes and rivers, they are currently not covered under
any specific legal statute in India. Nevertheless, there
are several legislations (refer Box 2) enacted till date
that have relevance and provisions for conservation of
lakes. In addition, some states have individual state
level legislations for the protection and conservation of
their lakes and wetlands. India has also been a
signatory to the Ramsar Convention on Wetlands since
1982 and is committed to conservation and wise use
of all wetlands within its territory. Further, the National
Green Tribunal (NGT) has also passed orders for the
restoration of environmental zones around lakes and
wetlands that are relevant for some cities/states.

The key policy and rules that need to be referred to with
respect to management of waterbodies are —

* The National Environment Policy (NEP), 2006, which
recognises the ecosystem services provided by wetlands
and seeks to set up a legally enforceable regulatory
mechanism for lakes and wetlands to prevent their
degradation and enhance their conservation.

Unravelling the Legal Framework
good intentions - weak enforcement

* TheWetland (Conservation & Management) Rules,
2010, amendedin 2017, stress onthe conservationand
management of wetlands in accordance with the principle
of 'wise use! Itaims to decentralise the management of
wetlands to the state authority. It delineates the activities
prohibited in notified wetlands.

Other than the above, the key programmes and schemes
rolled out by the Government of India for the conservation,
restoration and rejuvenation of waterbodies are —

* The then Ministry of Environment & Forests (MoEF)
came up with the National Wetlands Conservation
Programme (NWCP)in 1985/86 for implementing
management action plans for wetlands with
preservation of biodiversity at its core. In 2001, the
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National Lake Conservation Plan (NLCP) was
introduced to address pollution issues in lakes
situated in urban, peri-urban and semi-urban
environments through interception, diversion and/or
treatment of pollution loads. The Ministry in 2013
merged the two schemes into an integrated scheme
named National Plan for Conservation of Aquatic Eco-
systems (NPCA), considering the need for a common
approach towards conservation and management of
lakes and wetlands, despite certain differences in the
goals and objectives (e.g. biodiversity, in the case of
wetlands, and water quality, in the case of urban
lakes) to enable the application of a uniform guideline,
and promote an integrated and multi-disciplinary
approach with a common regulatory framework.

In 2009, the Ministry of Water Resources (MoWR)
came up with a National scheme on Repair;
Renovation and Restoration (RRR) of Waterbodies. This
scheme has provisions of being financed by either a
state government or by external assistance (i.e. The
World Bank).

In December 2018, the Ministry of Housing Affairs
issued Draft Sub-guidelines for Waterbody
Rejuvenation under AMRUT (Atal Mission for
Rejuvenation and Urban Transformation). The scheme
is applicable to all cities under AMRUT, where two
waterbodies can be taken up for rejuvenation to
facilitate water supply and groundwater recharge in
the city.

? Desilting involves the removal of accumulation of silt and sediments in order to restore the waterbody capacity. It does not involve widening or deepening the waterbody.
Dredging goes further than desilting by enlarging the waterbody through deepening and widening.



Institutional Framework for Inland Waterbody Management
Inland waterbodies and lakes (or wetlands) are governed at three levels in India as illustrated in Figure 2.

A
Hmnmmmnnn
P - Central Level

Ministry of Environment, Forests
& Climate Change (VMIoEF&CC)

28,0 280

Central Wetland
Committee

National Committee
on Aquatic Ecosystems

&l
< Bl

The custodians of conservation programmes, such as
NPCA and RRR of waterbodies, are Ministry of
Environment, Forests & Climate Change (MoEFCC) and

Authority Authority bodies or are housed in the Environment or Forest
o _ A ’ department).

Technical Advisory Committee
(TAQ)

]
: ' g% , Ministry of Water Resources (MoWR) at the National level
' : -g‘,»‘;q'_m , respectively, supported by State Nodal Authorities/
' X . . ' : : :
Lake Development State Wetland ! E District Igg%%lrggmmlttees ! Agencies at the State level (which are either autonomous
] !
1 ' '

At the local level, inland waterbodies are multiple use
systems and therefore have many stakeholders. Quite

el y _____________ \4 often, the same waterbody is managed by several
! agencies/ departments with conflicting interests. The
[@J departments of Public Health Engineering, Water Supply,
( De;g;te;tent ) ( A dmlh‘:;gr'atlon ) [ %‘;‘;};‘rg"eﬁ"‘f j @ater U?S{,ﬂ‘;:)"daﬁma Fisheries, Irrigation, Urban Development, Local

Administration, Tourism, and Environment & Forests are
among the common ones responsible for maintaining
[ pub||c Health ] [ F.sher.es ] ( |rr.gat.on ) waterbodies across different states. The multiplicity of
Engineering Department Department s .
agencies involved in the use and management of the
------------------------------- inland waterbodies is one of the key causes of their
degradation.

[P i U i

Figure 2: Institutional Framework for Management of Inland Waterbodies in India



Limitations of the Current Legal Framework
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Lake authorities have limited success
as they lack enforcement powers

National or State level agencies/committees created
for implementing conservation programmes have not
been as effective because their role is limited to
approval of Conservation Plans and they do not have
powers to enforce or penalise for non-compliance.

There is no specific institutional mechanism yet, which
is a regulatory agency for Lake/Wetland Management,
at the National or State level, with a well-defined
monitoring and enforcement mechanism and that can
act as a guide to states for sustainability of
conservation programmes.

The decentralisation of powers under the Wetland
Rules 2017 is a good step towards management of
wetlands and easing off the long institutional red-tape
process. However, the creation of State Wetland
Authorities under an already existing State
Department, loses its supremacy and power to
enforce and regulate.

There were efforts in the State of Karnataka, where
the Lake Conversation Authority Act was enacted with
powers to regulate and enforce. However, the Act was
repealed by the State government itself within a
couple of years and housed the Lake Authority (now
renamed Tank Development Authority) under Minor
Irrigation department, thereby diluting its power of
enforcement.

0.
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No legal norms forinland urban
waterbodies smaller than 100 ha
or for those that are not notified

* No norms or guidance is provided in the legal
framework for urban waterbodies less than 100 ha or
those that are not notified by the government. The
regulations, policies and programmes related to
conservation & repair are applicable for notified
waterbodies or for those which fall under their criteria
(generally, large water bodies).

* Earlier, the NLCP could be referred to, for urban/ peri-
urban waterbodies greater than 10 ha. However, with
the introduction of NPCA 2013 guidelines (which
supersede the NLCP 2008 guidelines), small urban
water bodies are not regulated by any legal
instrument. Though, in some cases, ecologically
sensitive or important waterbodies in an urban area are
regulated via State resolutions, there are no general
guidelines at the national level.

Though comprehensive,
NPCA guidelines have not yet been adopted
on the ground in its truest sense

* NPCA guidelines adopt the ecosystem approach with
more emphasis on biodiversity conservation values. It
also provides for sustainable utilization in a way that is
compatible with maintenance of natural properties of
the ecosystem. The guidelines detail out all the key
elements required under planning, implementation,
management and monitoring of any integrated
management plan of wetlands/ lakes. However, their
adoption on the ground remains to be seen. \We are
yet to see an example in India where the NCPA
guidelines have been followed in their truest sense and
as comprehensively as guided in the document.





















