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Abstract
Across rapidly urbanizing South Asia, erstwhile irrigation tanks or “lakes” are being swallowed into towns
and cities and being given new meaning as providers of environmental amenities. The campaigns in
Bengaluru city in southern India to protect and rejuvenate these lakes have managed to stave off the
conversion and also privatization of these lakes, and led to participatory management of a few of them.
Most lakes, however, are still degraded. Why this is so and what institutional arrangements might improve
the chances of success in lake governance? Drawing upon a combination of secondary material, key
informant interviews, and year-long participant observation in governmental efforts at stemming lake
degradation in Bengaluru, we seek to deepen current understanding of the values associated with lakes,
their bio-social nature, and the roles played by and interactions between key actors and agencies. We argue
that a) the societal stakes in lakes extend beyond local users of the lake itself, whether traditional or
modern, to users of water downstream and in other parts of Bengaluru; b) there are significant trade-offs
between different uses and an inherent asymmetric and broader connectivity resulting from the flow of
water and wastewater, and c) therefore the governance of these lakes not only needs participation of local
citizens, but also coordination between and democratic control over several other agencies that are
involved in managing water and wastewater and in allocating water or regulating its quality. We explore
alternative institutional arrangements that might better address this need for an integrated urban lakewater governance.

Keywords: Urban lake governance; water governance; integrated management;
democratic environmental governance
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Introduction

2013). It has been argued that co-management
between the municipal body and citizen groups
produces better outcomes in terms of inclusiveness
as compared to so-called public-private partnerships
(Unnikrishnan and Nagendra, 2015), which become
forms of privatization and commercialisation
(D'Souza and Nagendra, 2011).

As rural landscapes urbanize rapidly across South
Asia, water bodies created originally for irrigation
are undergoing transitions. Some have gotten paved
or built over, but others are acquiring new purposes,
such as providers of environmental amenities (van
Ast et al., 2010; D'Souza and Nagendra, 2011). These
new purposes demand not only new ways of day-today management but also new forms of governance
that enable such management (Nagendra and
Ostrom, 2014). In the Indian context, however, the
response from the state to this emerging need has
been slow and erratic at best (Ramachandraiah and
Prasad, 2004). In most cases, it has been citizen
mobilization for urban lake protection and
“rejuvenation”, with support from the judiciary, that
has led to saving lakes from being converted into real
estate and reversing their degradation to varying
degrees (Nagendra, 2010).

These three themes provide an interlinked argument
that has shaped and been shaped by the current
thinking and activism around Bengaluru's lakes:
local environmental amenity or multiple local
benefits as the stake, urban commons as the biosocial nature of the resource, and decentralized
participatory governance as the solution, with some
caveats (Sundaresan, 2011). Following a successful
campaign and litigation that stopped the publicprivate partnerships the state had originally
1
promoted, many lakes are now being renovated by
state agencies, and some of them are being
successfully managed through citizen-municipality
partnerships. Currently, citizen groups have signed
formal Memorandums of Understanding (MoUs)
with the municipal corporation in at least 5 lakes,
while in many other cases they are involved in formal
watchdog committees (Chetan, 2015) or play the role
of an informal watchdog.

There is now a significant literature on urban lake
management and governance in India. Much of this
literature is centred on the metropolitan city of
Bengaluru, which is due to both the large number of
water bodies that exist in and around the city and the
high level of lake-centred grassroots environmental
activism that has emerged there over the last decade
or more. This literature has thus far focused on a few
key interrelated themes. First, it has highlighted the
change in meaning, purpose, or value of these water
bodies in the process of urbanization, with the
environmental amenity value gaining primacy for the
urban middle class (Murphy, 2017), even though
earlier uses have not entirely disappeared (Mundoli
et al., 2014). Second, it has characterised these lakes
as “common-pool resources” or as the new “urban
commons” (Sundaresan, 2011), and emphasized the
need to prevent the privatization of these commons
(Unnikrishnan and Nagendra, 2015). The third
theme has been lake governance, or specifically the
relationship between citizens and the myriad state
agencies that have overlapping jurisdictions and
changing control as the state shifts its policies
towards these water bodies (Sudhira and Nagendra,

These success stories notwithstanding, the overall
condition of Bengaluru's lakes - even the so-called
renovated ones - is patchy and precarious to say the
least. While many have been severely encroached
upon, a majority continue to remain dry after
renovation or are polluted (Deepika, 2016;
Ramachandra et al., 2016), often resulting in fish kills
2
(DHNS 2016). Over the past couple of years, the
biggest lakes, Bellandur and Varthur, have gained
worldwide notoriety because of episodes of massive
froth formation (Anonymous, 2016a) and repeated
instances of them “catching fire” (Visser, 2015;
Swamy, 2017). This is in spite of sustained citizen
protest and litigation against pollution of these lakes
for years. Our survey of 25 lakes where citizen groups
have been active showed 20 of them either dry or
3
severely affected by sewage. This suggests that

¹ See http://www.esgindia.org/projects/events/campaign-against-lake-privatisation-bang.html for details.
² Out of 75 lakes monitored, 46 lakes were found to have water quality it only for industrial cooling or irrigation, and 4 lakes had
quality even below that standard (KLCDA, 2016).

³ Strictly speaking, “sewage” is refers to only the domestic component of wastewater. However, given the popularity of the term
sewage and that domestic and industrial ef luents invariably get mixed up in Bengaluru, we use the term sewage interchangeably
with wastewater in this paper.
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citizen activism is either inadequate or misdirected,
4
and that the problem frame may need to be
broadened to better explain and address lake
degradation.

creates, and c) therefore the governance of these
lakes not only needs participation of local citizens,
but also requires coordination between and
democratic control over several other agencies that
are involved in managing water and wastewater. In
essence, we argue for thinking of lake governance as
not just the governance of a set of green public spaces
or urban green commons, but rather as a process of
integrated urban lake-water governance.

So the questions motivating this paper are: why do
lakes - even those that have witnessed significant
citizen action - remain degraded, and what
institutional arrangements - beyond the enabling of
citizen participation in lake management - will
increase the chances of lake rejuvenation in some
form.5 We propose that the answer lies in broadening
the current thinking on lake governance along all the
three dimensions highlighted above: the value or
purpose of lakes, their bio-social nature, and the
institutional arrangements for lake governance. We
argue that a) the societal stakes in lakes extend
beyond local users of the lake itself, whether
traditional or modern, to users of water downstream
and in other parts of Bengaluru; b) the commons and
common-pool resource framing ignores this inherent
asymmetric and broader connectivity introduced by
flowing water and wastewater and the externalities it

For our data, we have drawn upon a wide range of
sources. As a part of a larger study on the sociohydrology of Bengaluru's water as a whole6 and a
specific component focused on lakes, we compiled
secondary data on lakes and supplemented with an
online survey on basic lake features. We interviewed
leaders of 12 lake-specific citizen groups, five nongovernmental organizations working on lakes,7 and
senior officials from the municipal body and five
other state agencies connected with lakes. We were
also participant observers in a number of lakerelated incidents or events during the past two years.
In particular, the first author was a member of the

Figure 1: Location of Bengaluru city in India, and the two river basins it straddles.
⁴ Framing means “to select some aspects of a perceived reality and make them more salient in a communicating text, in such a way
as to promote a particular problem de inition, causal interpretation, moral evaluation, and/or treatment recommendation”
(Entman, 1993).
⁵ We exclude from this study the problem of lake encroachment or legal/illegal conversion into real estate. Although this was a
signi icant factor in the past and continues to be a threat today, we are focusing this study on the management of lakes as
lakes/water bodies.
⁶ http://www.atree.org/BangaloreWater
⁷ ActionAid, Biome Environmental Trust, Namma Bengaluru Foundation and Environment Support Group.
07

© 2018 SAWAS

Volume 8, Issue 1, June 2018

Government of Karnataka's Expert Committee for
Bellandur Lake Rejuvenation constituted between
May-August 2016, and has been serving since
February 2017 on the subsequently created
Bellandur Lake Monitoring Committee that is
supposed to oversee implementation of the earlier
committee's recommendations. This provided
valuable first-hand observations, data, and
documents on the process of lake governance,
supplemented by the second author's observations
in public hearings and field visits associated with the
Expert Committee. Interactions with scientist
colleagues at ATREE specifically studying the ecology
and hydrology of two of the lakes, Jakkur and
Kaikondrahalli, added to this pool of information.

lake governance. We then draw upon these events
and other material to show how the problem is bigger
than the framing of “lakes as urban commons” in all
three dimensions - stakes, nature of the resource, and
institutional arrangements - and propose an
“integrated lake-water governance” framework. We
then explore the implications of this analysis for the
governance of Bengaluru's lakes. Finally, we discuss
the benefits of such broader framing in thinking
about and acting on urban lake governance.

Bengaluru's lakes and Bengaluru's water
Much has been written about Bengaluru and its lakes
(Gowda and Sridhara, 2007; Patil et al., 2011;
Ramachandra et al., 2014; Nagendra and
Unnikrishnan, 2016), both existing and now-extinct
ones (e.g., Unnikrishnan et al., 2016).8 Here, we shall
highlight only some key but lesser-known features.
The first thing to note is that none of these 200-odd
water bodies9 are “lakes” in the sense of naturally

The paper is organized as follows. In the next section,
we present a basic overview of Bengaluru's lakes, and
the larger context of water and wastewater
management in Bengaluru. Following that, we
narrate three events that provide food for rethinking

Figure 2: The three drainages or “valleys” of Bengaluru city, showing the major streams and
the lakes or waterbodies indicating the three lakes focused on in the text. [Source: ATREE Ecoinformatics Lab]

⁸ The literature we refer to here is only that which is related to socio-ecological dimensions of lake management and governance.
There is a larger literature on the physical and ecological aspects of lakes (e.g., Jumbe and Nandini, 2009; Samal et al., 2011). Some
of this also touches upon management questions (Ramachandra et al., 2015), but does so in a cursory or a-theoretical manner.
⁹ KLCDA (2016).
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formed water bodies; all of them are human-made.
The vast majority of the lakes that are today within
Bengaluru city limits were reservoirs constructed
originally for irrigation in a rural landscape. The
10
other few, mostly in the heart of the city, were
constructed as water supply reservoirs either by the
early ruler, Kempe Gowda, or the British (Meenu et
al., 2015), although none of them are being used for
water supply today.

village and belonged largely to the elite of the castedifferentiated village (Shah, 2003). Other uses of the
water in the tank such as washing and bathing were
perhaps open to all, but were always secondary to
irrigation use. Even fishermen generally had to pay to
get fishing rights in the reservoir (Gurunathan and
Shanmugham, 2006; Shivakumar and Cheluvaraju,
2016).
The fifth feature is that currently, the major use of
these lakes (where they have water, see below) is
recreation, aesthetics, and conservation. This is a
consequence not only of the lost function of irrigation
but also of the changed demographics of the
surrounding populations, where a large urban
middle-class, riding on the IT-wave that has driven
Bengaluru's dramatic growth, has emerged. These
uses have been bolstered by a particular template
that has been followed by state agencies in their lake
“rejuvenation” projects, viz., dredging to increase
lake storage capacity, constructing bunds around
them to prevent the influx of sewage as well as
walkways, creating parks and playing areas on the
edges of these lakes, and constructing earthen
islands in the middle of each lake and planting them
with trees – creating a kind of bird habitat (D'Souza
and Nagendra, 2011; Baindur, 2014).

The second feature is that these “lakes” are
interconnected. The 800 km2-odd region that is
presently Bengaluru city is located on a plateau at
825 m-940 m above MSL, straddling a ridge that
divides the Arkavathy river basin from the Dakshina
Pinakini river basin (see Figure 1). It receives about
900 mm rainfall annually. Trapping stormwater
runoff by constructing earthen bunds across secondand third-order streams was a technology that
developed over centuries in this and the larger
peninsular region of Karnataka, Andhra Pradesh, and
Tamil Nadu (Vaidyanathan, 2001). A high density of
these reservoirs in this region made the landscape
look like a network or cascade. As one reservoir filled
and overflowed, its overflow was directed along a
narrow path in the erstwhile stream, called a raj
kaluve or a royal channel, which was given official
status to prevent encroachment and consequent
interruptions in the movement of stormwater (see
Figure 2).

The sixth and associated feature is the high level of
activism demonstrated by individual citizens and
groups of individuals living around and enjoying the
use of these lakes primarily as green spaces.
Bengaluru now has 22 such groups known as
“Friends of Lakes” (FOLs) that actively discuss,
monitor, campaign and participate in lake
management or lake-related decisions in various
ways. While some have filed public interest
litigations (PILs), others have taken out petitions,
used their contacts in the government, or pestered
city officials to take various measures for lake
protection and management (Nagendra, 2010;
Sundaresan, 2011; Murphy, 2017). Some of these
efforts have also consciously tried to make lake
management more inclusive by accommodating
fisherfolk, washermen, and even idol immersion in
some fashion (Sundaresan, 2011; Nagendra and
Ostrom, 2014).

The third feature is that even before the villages
surrounding Bengaluru got swallowed into the city,
many of these irrigation reservoirs had stopped
being used as sources of irrigation due to two
reasons: the decline of agriculture as the city sucked
in labour from its surroundings, leading to a largescale switch to eucalyptus cultivation (Thomas et al.,
2015), and the switch to groundwater as the primary
source of irrigation with the emergence of borewell
technology (Srinivasan et al., 2016). This switch also
led to the drying up of many of these reservoirs.
The fourth feature is that even when these irrigation
reservoirs were functioning, there is no evidence that
they were a genuine “commons”. It is well
documented that irrigation water was provided only
to those who happened to hold land in the command
area of these reservoirs, which amounted to typically
less than 20% of the agricultural landscape in a

Finally, the official institutional arrangements for the
management and governance of these lakes are

¹⁰ These are Sankey tank, Ulsoor lake, and Miller's tank. Miller's tank was emptied and built up decades ago. The other two are
being used for recreational purposes only.
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confusing and in constant flux. The original irrigation
reservoirs were being managed by local communities
through customary arrangements until early 20th
century, when they were taken over by the colonial
government. The policy was continued by the
Government of Karnataka after independence and
state reorganization. The Minor Irrigation
Department (MID) was the custodian (manager)
even as the Revenue Department was designated as
the owner of these reservoirs. On the other hand, the
Fisheries Department auctions the fishing rights in
these water bodies. When the water bodies became
part of Bengaluru city or its fringes, Bengaluru
11
Development Authority (BDA) was given custody of
many of them, while others were transferred to the
Karnataka Forest Department (KFD) and a few
original tanks to the municipal corporation. A Lake
Development Authority (LDA) was set up in 2002,
ostensibly for lake rejuvenation using funds from
various external donors, but was caught in a
controversy because it attempted to lease out lakes to
private companies. A Karnataka Lake Conservation
and Development Authority (KLCDA) was formed
under a new law in 2012, but it has custody of only
four lakes, and is largely playing the role of providing
technical support. Custody of most of the lakes in
Bengaluru is shifting back and forth between the
municipal corporation - Bruhat Bengaluru
Mahanagara Palike (BBMP) - which has 109 and BDA
which has 92 (KLCDA, 2016). KFD has custody of five
lakes, and the Fisheries Department continues to
control fishing rights in all the lakes.

consumption in the city, comes from the Cauvery.
Hesaraghatta and Thippegondanahalli do not supply
any water anymore, as they are virtually dry for the
12
above-mentioned reasons mentioned.
If irrigation has ceased due to changes in the land use
from agricultural to urban use, and if these lakes are
also not being used as water sources, one would
expect them to be filled up during the monsoon and
stay largely full (minus evaporative and infiltration
losses) for the rest of the year. However, the actual
picture is of two extremes - some lakes are full but
with sewage, while other lakes are dry for most of the
year. The absence of water results from a
combination of depleted groundwater tables in the
peripheral region, blocked stormwater inlets due to
unregulated construction or solid waste dumping,
and the construction of bypass drains, meant to block
sewage, that in some cases also prevent most of the
stormwater from entering the lake. The presence of
pollution, basically sewage, is the result of two factors
- a rapidly growing city with a poor sewerage
network, especially in the newly urbanized
periphery; and inadequate sewage treatment
capacity, i.e., a functioning capacity of less than half of
the sewage quantity generated in the city (Jamwal et
al., 2014). It is also partly the consequence of the
traditional practice in the older parts of Bengaluru, as
in most other towns in India, where grey water (nontoilet water) is discharged into stormwater drains.

Three events
During the course of our engagement with
Bengaluru’s lakes over the past two years, three
events associated with three well-known lakes Ulsoor, Jakkur and Bellandur - located in the central,
northern, and south-eastern parts of the city,
respectively (see Figure 2) and the responses that
emerged to these events from civil society, experts,
and the state agencies provided interesting insights
into the lake problem in Bengaluru. We analysed
these events using our three-level framework of the
value of lakes, the nature of the bio-social system, and
the institutional arrangements linked to the
achievement or enhancement of these values in this
bio-social context.

We now discuss the larger context of Bengaluru's
water and wastewater within which these lakes
currently function. As mentioned above, none of the
lakes are used directly to supply water today. As the
city grew, water supply reservoirs were created first
at Hesaraghatta (24 km northwest from city centre)
in the 1890s and then at Thippegondanahalli (27 km
west from the city centre) in the 1930s. As these also
became insufficient, a series of approximately 100
km long pipelines were constructed starting from the
1960s from the Cauvery River to the south in order to
pump water 300 m uphill to Bengaluru. Today, all the
surface water used within Bengaluru, which is
estimated to meet about 60-70% of total water

¹¹ BDA is another parastatal agency created by the state government to 'develop' the city in a planned manner. Its main activity is
the acquisition of agricultural land on the edge of the city and its planning and development into residential and commercial
areas. It is independent of the elected municipal body.
¹² See Srinivasan et al.(2015) and Penny et al.(2016) for a fuller explanation of this drying.
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Threat to Jakkur Lake

Fish kill in Ulsoor Lake

For the past several years, Jakkur lake in northern
Bengaluru has been touted as an example of a
successful socio-technical solution to the problem of
lake death (Baradwaj, 2014). Jakkur lake (about 64
ha in area) was rejuvenated as per the
abovementioned template in 2008 (Vimos, 2008). In
2004, a 10 million litres per day (MLD) capacity STP
had already been set up by BWSSB on land allotted to
it from within the erstwhile lake area. The treated
water from this STP is now being released into the
constructed wetland portion of the lake, from where
it overflows into the rest of the lake. While a
significant amount is then lost to evaporation and
infiltration, the rest flows into the next lake
downstream (Rachenahalli lake).

On the morning of 7 March 2016, visitors to Ulsoor
lake, one of the oldest and most popular lakes in the
heart of the city, found thousands of fish lying dead on
its banks. News channels broadcast videos of the fish
kill, interviewed the residents and the corporator of
that ward, and newspapers reported at length on the
incident (Aravind 2016; Khanna, 2016).
The first author of this paper was invited to a panel
discussion on a local TV channel the same evening. In
the discussion, for members of local FOL groups and
some environmentalists, the fish kill was a symptom
of general neglect and overfishing. Their solutions
focused on planting more trees, improving facilities,
and banning fishing (because they suspected
fishermen of adding unknown chemicals). For others,
the problem was the lake had not been adequately
desilted. Another expert pointed to butcheries and
tanneries in the catchment, criticising their
“inhuman” practices and suggesting that animal
waste and heavy metal pollution was the cause of the
fish kill. The Chairman of the Karnataka Pollution
Control Board (KSPCB) said they could not comment
until they completed tests of the water quality, but
assured that the culprits would not be allowed to go
scot free.

A lake lovers group, supported by a local
philanthropist, has entered into an MoU with the
municipal corporation (BBMP) and its members
monitor the functioning of the STP, watch out for
illegal sewage entering the lake, maintain the
facilities around the lake, and conduct various
activities for lake lovers (Anonymous, 2016b). Some
sewage still does enter the lake, but overall the lake's
water quality has been quite high and the lake has
attracted a large number of birds (Desai, 2013).
Sometime during 2016-17, however, Karnataka
Power Corporation Limited (KPCL) made an
agreement with BWSSB. KPCL will pay for upgrading
the capacity of the Jakkur lakeside STP to 15 MLD and
its technology to tertiary treatment, and will then use
all the treated water for its gas-based thermal power
plant coming up in nearby Yelahanka (KPCL 2014).
KPCL's environmental clearance stipulates that no
water will leave the power plant premises (SEIAA-K
2015), which means all the 15 MLD will be used up.
But BWSSB officials gave contradictory and varying
information about the quantum of water to be sold to
KPCL and the quantity that might be available to feed
Jakkur lake (Joshi, 2016). BWSSB's basic position is
that treated water is their property and they can
choose to sell it if they wish. KPCL is offering a
significant price, in addition to paying for STP
upgradation, making the decision a simple one in
BWSSB's eyes. The FOL group is still trying to figure
out how it can prevent the destruction of the lake that
is critically dependent upon treated water.

A colleague at ATREE then tested the water quality of
the lake and found very low levels of dissolved oxygen
(0-1.5 mg/L versus the minimum required of 4 mg/L)
and high levels of ammoniacal Nitrogen (1.7-8.1
13
mg/L versus the maximum limit of 1.2 mg/L) to be
the proximate cause of fish death (Rao, 2016). The
low level of dissolved oxygen was in turn the result of
inflows of sewage that was entering the lake from
three stormwater drains even though the main drain
(or raj kaluve) from the west that carries most of the
sewage had been made to bypass the lake. These
stormwater drains have thousands of houses along
them that could potentially be discharging sewage,
and therefore KSPCB's promise of punishing the
culprits could of course not be implemented. After
much back and forth between the KSPCB and the
Bangalore Water Supply and Sewerage Board
(BWSSB), the latter has committed to set up a
lakeside sewage treatment plant (STP), provided it
gets adequate land for this purpose.

¹³ http://cpcb.nic.in/Water_Quality_Criteria.php
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From our interviews, it became apparent that none of
the actors involved have estimates of the level of
inflows required to just balance the losses due to
evaporation and infiltration in Jakkur lake. Neither
do they have any idea of how the cessation of
overflows from Jakkur will impact downstream
Rachenahalli lake. The “rights” of Jakkur or
Rachenahalli lake users are non-existent, as the MoU
regarding Jakkur lake confers the authority on the
lake lovers group to manage the lake as a fixed piece
of land rather than any rights over the water entering
or leaving the lake. At the time of writing this paper,
the future of successfully rejuvenated Jakkur lake
continues to be in limbo.

(Ramamurthy, 2016), but the sewage inflows have
always been far higher and from multiple inlets.
In 2015, the Bellandur lake problem reached its peak.
In that April, froth at the lake's overflow weirs
repeatedly blocked or endangered road traffic and
then in May the froth at one weir caught fire. Such
heavy frothing was again reported later in November.
Not only did citizens complain vigorously, but videos
of these incidents went viral, and Bellandur achieved
worldwide notoriety. The state government was
forced to respond eventually, leading to the setting up
of an Expert Committee in May 2016 tasked with
coming up with a diagnosis and recommendations
for addressing the problem.

Frothing Bellandur lake

The deliberations of the Expert Committee (later
converted into a Monitoring Committee) were
complex and at times heated. One question was
regarding the goal for lake rejuvenation. Most
members were inclined to treat this as a “nonquestion” as it was “obvious” that the lake must be
“restored” to its “pristine” condition.15 It was then
pointed out that the lake was human-made, and that
in fact even the polluted water was being used for
irrigation by downstream farmers. Once this was
accepted, it opened up the possibility of setting the
water quality goal depending upon the targeted use,
rather than aiming for “pristine-ness”. 16 The
committee finally chose to aim rather high (class B,
i.e., outdoor bathing quality) because the central
government would not provide co-funding for any
lake rejuvenation effort unless it was aiming for this
level of water quality.

Bellandur lake is the largest water body within
Bengaluru city limits, covering 370 hectares. It is the
last but one lake in the so-called KoramangalaChallaghatta valley, a watershed covering 279 km2 or
about 40% of Bengaluru city. Bellandur lake receives
a summer-time (non-monsoon) inflow of around 550
MLD, of which about half is treated effluent from the
STP located on its upstream edge and the rest is
untreated sewage flowing in through various
stormwater inlets and even official BWSSB sewers
that directly discharge into the lake (Expert
Committee, 2016). Bellandur lake overflows into
Varthur lake and eventually the overflow from
Varthur is utilized by farmers downstream before the
stream joins the Dakshina Pinakini river.
Bellandur lake has never been rejuvenated along the
lines indicated above, probably because of its sheer
size and the volume of flows.14 Being on the periphery
of Bangalore city till the 1990s and adjacent to the old
airport and military lands meant that it did not till
recently have a large lakeside middle class
population. Lakeside residents were largely villagers
in various settlements of Bellandur and Iblur village,
supplemented now by an increasing number of
apartment residents. These residents have been
protesting against the pollution of the lake for several
decades, and had filed a case in the Karnataka High
Court as far back as 1998. The High Court's orders in
the case led to augmenting the capacity of the STP

The most heated debate, however, was over the cause
of the degradation of water quality in the lake, and
therefore what ameliorative actions should be taken.
A number of members were insistent that the lake
was dirty, because of the pollutants that had
accumulated in the sediment over decades and the
grass and water hyacinth choking the water.
Therefore a “cleanup”, using technologies for deweeding and dredging, was essential. Others pointed
to not only the heavy costs of doing this in such a large
lake, but the futility of doing so when the source of
pollution lay outside the lake, viz., the inflow of

¹⁴ The same holds for Varthur lake, which is also quite large (180 ha).
¹⁵ Many have argued publicly that these water bodies are 'wetlands' (Ramachandra et al., 2013; Sahu 2016) and are therefore
protected under various court judgements and the imminent wetland conservation legislation (see
http://www.indiaenvironmentportal.org.in/ content/439733/order-of-the-supreme-court-of-india-regarding-wetlandconservation-in-india-08022017/).
¹⁶ See CPCB (2012).
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untreated sewage. The next solution proposed was to
build bypass drains as has actually been done in the
case of most upstream lakes (see, e.g., Ulsoor lake
above). This was eventually rejected as simply being
a case of externalizing the problem to the
downstream Varthur lake. Eventually, the discussion
focused on why so much untreated sewage was
coming, from where, what BWSSB's plans were to
treat it, what the bottlenecks were in these plans, etc.
It became clear that BWSSB was the most important
actor in the matter, and it was asked to commit to
some reasonable timeline for addressing the
problem of raw sewage inflow. Lake cleanup was
proposed to be taken up after incoming untreated
sewage was reduced. It was recognized that “there
may be no easy or quick techno-fixes, and that even
long-term solutions will need a combination of
technological, ecological solutions with social
processes” (Expert Committee, 2016).

irrigation tanks with this water (Express News
Service 2017). So instead of diverting sewage away
from the lake, this project will actually divert treated
water away from the lake. If and when all incoming
sewage is treated, and then so diverted, this may
mean that the lake is left empty to capture
stormwater runoff. While this may not be an entirely
bad idea for Bellandur,17 it goes to show that even
state-sponsored discussions of lake rejuvenation are
entirely disconnected from the question of who owns
the wastewater of Bengaluru. Neither the rights of
downstream farmers nor the right of Bengaluru city
to reuse its treated wastewater have been recognized
by the government.
A third ironic development is that even while the
Expert Committee was converted into a Monitoring
Committee chaired by the Commissioner of BDA to
oversee the execution of the recommendations, the
state government decided to handover the control of
all of Bengaluru's lakes back to the MID. As an agency
that has no experience or expertise in managing lakes
for non-consumptive use, the MID is even more
distant from and unaccountable to urban citizens
than BDA and certainly BBMP. It seems like lake
governance has come a full circle (Lele and
Srinivasan, 2017).

Ironically, soon after the Expert Committee's report
was accepted by the state government and some
steps towards its implementation commenced in
January 2017, the National Green Tribunal (NGT)
ordered a series of actions that completely ignored
the Expert Committee's diagnosis. It ordered for the
lake to be cleaned up within a month, closure of all
industries in the catchment regardless of their
compliance with existing standards, and transport of
untreated sewage over long distances for treatment
(NGT 2017a). At the time of writing this paper, the
NGT is also pushing for immediate desilting of the
lake, ignoring the Expert Committee's position that
desilting should only be considered after the inflow
of untreated sewage has ceased. It has also
indiscriminately ordered that large apartment
complexes within the Bellandur catchment must
treat their own sewage, even if they are already
connected to BWSSB's sewerage network (NGT,
2017b).

I n s i g h t s : s t a ke s , re l a t i o n s h i p s a n d
institutional arrangements
The above brief summary of the three events as well
as data gathered from other sources provide
important insights into how the problem of lake
governance needs to be reframed and readdressed
along the three dimensions: stakes, bio-social
relationships, and institutional arrangements. A
stake (and stakeholder) analysis tells us whose and
what kind of interests are involved. An analysis of the
bio-social relationships linking these stakes to
human actions helps understand the potential
synergies and trade-offs between stakes and also
how various actors, including those who may have no
interest in the resource, may affect each other. This
then enables one to ask whether the institutional
arrangements for decision-making match the needs
of the situation, i.e., the stakes and the bio-social
processes linking them that create the “problem”.

The second irony is that while the Expert Committee
focused on the question of sewage treatment to
ensure that raw sewage eventually stops entering the
lake, the Government of Karnataka has sanctioned a
massive project to divert all treated water from the
lakeside STPs at Bellandur to Kolar district,
ostensibly to recharge the severely depleted
groundwater table there by filling 126 erstwhile

¹⁷ There are also major doubts over whether the proposed groundwater rejuvenation can actually happen in Kolar. The root cause of
groundwater depletion is unregulated pumping. Since that has has not been addressed, whether the gains will be anything but
short-lived, and whether these gains are suf icient to justify the costs are major questions.
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Table 3: Stakes, stakeholders and their status

No.

Stake

Stakeholder

Status of stake

1.

Irrigation

Local villager

Past

2.

Bathing, Drinking
Water

Local villager

Past

3.

Fodder

Local villager

Past or declining

4.

Livestock washing

Local villager

Past or declining

5.

Clothes washing

Local villager

Past or declining

6.

Fishing

Contractor and out-of-state fisher folk

Current

7.

Idol immersion

Communities in that part of Bengaluru

Current

8.

Biodiversity (Birds,
aquatic life)

All citizens (?)

Current & Future

9.

Aesthetics and micro
climate

Neighbourhood residents

Current & Future

10.

Recreation

Neighbourhood residents

Current & Future

11.

Micro-climatic
benefits

Citizens in that part of Bengaluru

Current & Future

12.

Groundwater
recharge

Neighbourhood residents, but larger
community if it is shipped out by tankers

Current & Future

13.

Storage of storm
water for supply

Communities in that part of Bengaluru

Future

14.

Storage of treated
water for supply

Communities in that part of Bengaluru

Future

15.

Irrigation

Far downstream villagers

Current/Future

16.

Irrigation

Farmer in next district

Future

Stakes and stakeholders

water quality is simply not adequate for use in
drinking or bathing. The current visible stakeholders
in the lakes are primarily, and increasingly, the
middle-class urban citizens who would like to use the
lake as a green space for various purposes, and to a
lesser and declining extent those who would like to
use the water body for subsistence purposes (fishing,

The literature on Bengaluru's “lakes” does
sometimes talk nostalgically of the golden past
(Unnikrishnan and Nagendra, 2014), but it is clear
that if there are no farmers in the locality, these tanks
cannot be used for local irrigation. Furthermore, the
14
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washing, fodder collection, etc.).

lake provides aesthetic pleasure to nearby apartment
dwellers, habitat for birds and fish, and green space
for various ways of enjoying the lake as an
environmental amenity. Even the washing of clothes
is a relatively low consumption (and low pollution)
use, as is washing of livestock.

What the Jakkur and Bellandur lake events show,
however, is that there is also a major societal stake in
the water in the lake, or rather water that is flowing
through the lake system. If this is treated water,
BWSSB considers it as its private property that can be
sold to users who are willing to pay for it. The state
government also treats such water as its property,
pumping it off to Kolar to appease a farmer lobby.
Downstream farmers, weak though their voices may
be, also see this water as their customary right
(Jamwal et al., 2014; Vishwanath, 2017).
Simultaneously, lake activists are touting the
groundwater recharge benefits of this water in a
region where groundwater levels have dropped
alarmingly (Ramachandra and Mujumdar, 2009).18

But some of the uses clearly compete strongly with
each other. Each drop lost to groundwater recharge is
that much less water available downstream, or for
farmers in Kolar, or for local supply. Similarly, local
use or reuse will deprive downstream or distant
irrigation users.19 In fact, even the environmental
amenity use is not really non-consumptive as keeping
a lake filled implies significant losses to evaporation.
For instance, in the case of Jakkur lake, of the
approximately 8 MLD continuous inflow from the
STP, about 3 MLD is lost to evaporation during the
peak summer months, about 2.5 MLD to recharge,
and only the remaining 2.5 MLD goes downstream
(Veena Srinivasan, ATREE, unpublished data). Thus,
there are clear trade-offs between different uses of
water, including its amenity use and other overtly
20
consumptive uses.

Looking ahead, other water resource-related, rather
than biodiversity conservation related, uses of lakes
are being proposed. One idea is that lakes could store
treated water that can then be supplied to
neighbourhoods for reuse (CSE 2012). Alternatively,
lakes could be rainwater harvesting structures where
again the stored stormwater could be pumped out
regularly and used locally in a city running short of
water.

How are these stakes affected by other actions?
Answering this question is central to understanding
why a lake degrades, and from which perspective.
The Ulsoor and Bellandur cases show the close
connection between activities of individuals,
households, or agencies in the catchments of the
lakes and the condition of the lake (and therefore the
flow of benefits to the lake or water users). Urban
domestic water use by definition generates return
flows—only about 20-25% of the gross water used by
a household is consumptively used. This return flow
happens all year round, as there is little seasonal
variation in urban water use. In a densely populated
urban catchment, this flow can be as much as the
annual stormwater runoff, but is distributed across
the year. Whether the return flow in the form of
sewage, gets treated or not, enters the stormwater
drain or not, bypasses the lake or not, and is diverted
to industrial use or not end up determining the

This sequence of past (or outgoing), current, and
future stakes in lakes and the water moving through
or stored in them is captured in Table 1. The list is
much longer than the local stakes that have
dominated the discourse. Note also that the
stakeholders need not be citizens living in the
immediate vicinity of the lake, they could be many
kilometres downstream or in the next district over.
Even in the case of fishing, our interviews with
fishermen revealed that the person who won the
fishing rights auction and all of his employees were
from out of state, not at all from the neighbourhood.
Bio-social relationships
How are the stakes or uses related to each other?
Some of the uses of the lake or the lake water are noncompeting or jointly produced. For instance, a full

¹⁸ One other frequently mentioned bene it from lakes is lood control (e.g., Ramachandraiah and Prasad, 2004; Ramachandra et
al.,2012). But we have not included this in Table 1 because the requirements of lood control (keeping the lake empty so as to trap
the occasional lood when it comes) are antithetical to the way the lake would be managed for all other bene its (keeping the lake
full). Moreover, if there were no lakes, the water would actually have drained oﬀ more quickly from the Bengaluru plateau, so it is
a mistake to think of lakes as conferring lood control bene its.
¹⁹ In theory, reuse in urban areas could again generate 70% return lows. However, it is likely that much of the reuse, especially of
treated water, will be for gardening, hence consumptive in nature.
²⁰ To put things in perspective, 3 MLD can support the domestic water requirements of 30,000 people quite comfortably.
15
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condition of the lake. BWSSB, the manager of much of
21
Bengaluru's water and wastewater, is thus a major
actor influencing the fate of its lakes.

appropriate description than a “common-pool
resource”.
Institutional arrangements

Similarly, paved or built-up urban catchments
generate much more storm runoff than rural
catchments. Moreover, they are more likely to
encroach upon stormwater drains. If the latter are
choked, they will cause flooding in the catchment. But
if not, the storm runoff into the lake will be much
higher than in a rural setting, and subsequent
baseflows will be much lower, especially if the
groundwater has anyway been depleted. Thus, the
management of stormwater drains by BBMP, the
overall management of runoff, and the status of
groundwater in the catchment significantly influence
lake conditions.

How then do the formal institutional arrangements,
i.e., the distribution of roles and responsibilities
amongst state agencies, fit the needs of this multistakeholder, interconnected socio-hydro-ecological
resource? How are the custodial, developmental,
regulatory, and coordination roles within
government being distributed and discharged?
As indicated earlier, lake governance (even in the
simple paradigm of green space management) is
highly fragmented and in constant flux, even in the
simple matter of who should be the custodian of
Bengaluru's lakes. The decentralization laws passed
in the mid-1990s decreed that local water bodies are
to be in the custody of the third-tier of government,
which is the elected municipal body; in this case
BBMP. So the starting point for lake governance
should be making BBMP the custodian of all lakes.
This has clearly not happened. Only about half of the
water bodies are with BBMP, the others are still
largely with BDA, and a few with KFD, KLCDA (the
privatised ones), and MID. Neither parastatals such
as the BDA nor state government departments such
as KFD or even MID have any special skills in
managing urban lakes for environmental amenities
or local non-irrigation use. In addition, they do not, by
definition, have direct downward accountability to
the citizens of Bengaluru.23 Discussions with lake
activists indicate that while individual officers in all
agencies can be helpful at times, on the whole the
BBMP's lakes wing has been more supportive and
responsive than other agencies. Yet, even as the
Expert Committee was working towards its
recommendations on Bellandur lake rejuvenation,
the state government reversed its order on
transferring custody of Bellandur lake to BBMP,
leaving it and many other lakes in the custody of BDA.

Indeed, the influences may come from even further
“upstream”. Much of Bengaluru's water supply comes
from the Cauvery river, and so in that sense much of
the sewage flowing towards the lakes is Cauvery
water. This links Bengaluru's lakes to the decisions of
the Cauvery Water Disputes Tribunal (CWDT).
Similarly, the impacts of lake-level decisions extend
downstream. Not only are downstream lakes within
the city affected by upstream ones (as when the
sewage bypassed by upstream lakes enters Bellandur
and Varthur lakes), but lake-level decision can also
get entangled in river basin disputes. For instance,
the CWDT has assumed that 80% of the water
pumped from the Cauvery by Karnataka for urban
use returns to the Cauvery. But in fact, a large fraction
of the water pumped to Bengaluru ends up in the
Dakshina Pinakini river basin, which is separate from
the Cauvery. The downstream state of Tamil Nadu
may lay claim to this water, even as the Government of
Karnataka proposes to send it off to Kolar arguing
22
that it is “Karnataka's share of water”. In other
words, while lake land and lake biota might be a
common-pool resource at a local scale, lake water
certainly is interconnected at a much larger scale, and
in certain unidirectional ways (e.g., upstream actions
impacting downstream users). An “upstreamdownstream interconnected, multi-stakeholder
socio-hydro-ecological resource” might be a more

At the same time, the entire discussion on BBMP
versus BDA, KFD or LDA/LCDA suffers from a major
limitation. It focuses attention on the management of
lakes as green spaces analogous to public parks. In

²¹ We say “much of” because around 30% of water use comes from groundwater pumped by more than 4,00,000 borewells operated
by individuals across the city.

²² Sentiments voiced in the Expert Committee deliberations.
²³ The department's report to their state-level ministers, whereas the governing boards of the parastatals are stacked with
bureaucrats and political appointees from any part of the state. There is also no statutory or customary practice of public
hearings, or even responsiveness to RTI requests.
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the process, the management of the water and
treated or untreated wastewater, which makes the
24
green space a lake, is overlooked. Water supply is
largely controlled currently by the BWSSB, and even
if groundwater pumping is entirely unregulated, the
disposal of effluents (whether originating in Cauvery
water or groundwater) happens in stormwater
drains and sewer lines, the latter owned by BWSSB.
BWSSB is the producer of both negative (untreated
sewage) and positive (treated sewage) externalities
for lakes. It is also potentially the beneficiary of the
positive externality of groundwater recharge by
lakes, and could even consider using the lakes as
repositories of treated water or stormwater for local
use. But as the above events show, BWSSB is far from
internalizing these ideas. Its historical focus has been
on pumping surface water from distant locations and
distributing it, whereas local water, ground or
25
surface, has never been part of its thinking. On the
other hand, wastewater is simply a nuisance on
which investment and attention has always been
lagging. BWSSB has, however, begun to pay more
attention to wastewater reuse. The Jakkur lake
experiment based on treated water inflows thrived as
long as BWSSB was not thinking of selling that water,
but is now in jeopardy precisely when BWSSB starts
doing the “right” thing of “monetizing” treated
wastewater. This points to not just a lag in BWSSB's
technical thinking, but the whole question of
coordination and accountability. Similar to other
parastatals, but perhaps more so, BWSSB lacks
transparency and downward accountability to the
citizens of Bengaluru (Lele et al.,2016). This in turn
makes it difficult to bring about any coordination
between its short- and long-term plans and those,
say, on the lake front.

focus has been on enforcing discharge standards on
industries and, to some extent, on STPs while paying
little attention to ambient water quality. This is not
just an executive choice. There is, surprisingly, no
statutory requirement in India that ambient water
quality meet any particular standards depending
upon the use it is to be put to (Jamwal et al.,2016).26
Under public pressure, KSPCB has initiated some
monitoring of lakes, but when asked, they do not have
any systematic schedule or framework. They have
also supposedly initiated “Watchdog Committees”
(Chetan, 2015), but neither their roles and
responsibilities, the authority they will be given to
discharge these, and the process for their
constitution is clearly spelt out anywhere. They
remain, at best, manual and qualitative supplements
to KSPCB's weak technical monitoring of lakes.
Lake management also has downstream and off-site
impacts on water availability, and managing these
impacts requires regulating water use and diversion
at a level beyond the lake and even the city, a role for a
state-level regulator. At the moment, the state
government is both proposer and disposer of how
water may be transferred across all jurisdictions, be
they individual lakes, BWSSB, BBMP, districts,
sectors, and so on. Furthermore, this process is
entirely non-transparent and hence hardly
27
accountable. A Karnataka State Water Council was
proposed as part of a World Bank-supported water
28
sector improvement project , but was never
implemented. The idea of state-level regulatory
authorities, as attempted by Maharashtra state,
comes with its own pros and cons. That in a waterscarce region water transfers or allocation across
regions would be a highly political matter is a given,
but these decisions need to have some element of
broader democratic process, such as transparent
sharing of plans, public hearings about them, etc. This
is missing so far and is significantly affecting the
future of Bengaluru's lakes.

What about the role of environmental regulation?
Urban catchment runoffs and return flows are almost
by definition polluted, and so ensuring that lake
water meets certain quality standards so as to not
endanger aquatic life nor pollute groundwater water
or downstream agriculture and thereby endanger
public health, requires an environmental regulator to
play a role - in this case, KSPCB. But KSPCB's entire

Finally, the state government also has the authority to
assign roles and responsibilities, support their
execution, and ensure their coordination across

²⁴ Or at best it is treated as a nuisance requiring a one-time ix, namely, a bypass drain.
²⁵ BWSSB has no hydro-geologists or wing for groundwater use and/or regulation.
²⁶ What exist are “water quality criteria” that are used to simply indicate what purpose a water body may or may not be put to
(CPCB 2012).

²⁷ For instance, the detailed project report (plan) for the Kolar project is not in the public domain, although construction has already
begun.

²⁸ KUWASIP, http://www.kuidfc.com/kuwasip.php
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actors. From all the evidence and experience
presented so far, it is clear that the state government
has not thought about how to organize lake
governance beyond the physical space of the lake.
Indeed, there is room to believe that the manner in
which it has transferred lake custody to different
agencies was influenced not just by objectives of lake
conservation but often with an eye to the real estate
that the lake land represents. Custody with BDA has
often translated into BDA officially but illegally
converting lake land into real estate, or the land being
otherwise handed out for various public and private
purposes (Koliwad et al., 2016). Similarly, the LDA
was simply a vehicle for spending donor funds, not
meant to play a role beyond rejuvenation projects.
The recent move to handover all lake management in
Bengaluru to MID, coming on the heels of the move to
pump all treated water from the STP near Bellandur
to Kolar district, suggests that the state government
wants to continue its control over land, financial
resources, and now Bengaluru's water and
wastewater as well, even after these waters enter the
lakes. In fact, leaked government correspondence
shows that this move was a response to objections
from the KLCDA to the Bellandur-Kolar treated water
29
transfer project.

BWSSB and individual lake plans. KLCDA officials do
not sit on BWSSB's board, and in the musical chairs of
30
IAS and IFS officers that constitutes parastatal
boards (and even municipal top echelons), it is
unlikely that one parastatal can be held accountable
by another one.
The literature on polycentric governance (Schlager
and Blomquist, 2000) tells us is that 'single agency'
governance, of the kind proposed under the KLCDA
Act and advocated by KLCDA heads (e.g., Basappa,
2009) will not work. It is simply not possible to
integrate all necessary resources and jurisdictions
under any one agency, environmental processes will
always “escape” any single jurisdiction. For instance,
KLCDA might take over custodianship of all lakes, but
it cannot also manage Bengaluru's water and
wastewater, a resource crucial to lake management.
Moreover, allowing a parastatal agency such as the
KLCDA to take over lake management also creates a
democratic deficit.
Two important actors driving lake protection and
rejuvenation in Bengaluru are citizen groups and the
judiciary. Citizen action, primarily by residents
around lakes but also supported by a number of
activists and non-governmental organizations, has
certainly been the prime mover for reimagining and
renovating lakes. Citizens have fought against
privatization, demanded funds for lake renovation
and management, filed court cases and monitored
renovation activities. While most of the action has
been around specific lakes, there have also been court
cases filed against the lake privatization policy as
such and against lake degradation in general. But lake
lovers groups have been generally slow to engage
with BWSSB and its wastewater policy. Only in the
last few years, some groups of full-time activists and
advocacy groups are beginning to emphasize the
wider context in which lakes are embedded (e.g.,
Vishwanath, 2017).

Not surprisingly then, the role of the KLCDA has been
quite unclear and confusing. Ostensibly, this agency
was to have sweeping powers and jurisdiction:
custodianship, planning, rejuvenation, monitoring,
policing, evicting encroachments, technical support,
and so on. The supposed advantage is having
management in the hands of a specialized body, but it
is again a parastatal governed by bureaucrats and
unaccountable to the citizenry of Bengaluru, and in
practice is completely under-staffed. It has
announced its own “Lake Wardens” programme,
which again looks like a sop to citizen participation
with no authority delegated. Meanwhile, the KLCDA's
documents talk about it playing a coordinating role
across agencies, providing technical support (which
actually translates more into regulation, as it
“ratifies” renovation plans, rather than helping to
make them), and doing monitoring (which it seems to
outsource to others). It has, however, no “teeth” by
which it can actually ensure coordination between

The judiciary has displayed a commitment to
environmental issues. The High Court made the
government expand the capacity of the STP next to
Bellandur lake and later on banned the privatization
of lakes. It has also sought to prevent further
encroachment of existing lakes. More recently, as

²⁹ At the time of publishing this article, the Karnataka legislature had in fact completed this move by repealing the KLCDA Act and
amending the Karnataka Tank Conservation and Development Authority (KTCDA) Act to include urban lakes as well, legitimising
MID control (Government of Karnataka, 2018; Bharadwaj, 2018). The above discussion, however, applies equally to the MID or
any new KTCDA that might be created.
³⁰ Indian Administrative Service and Indian Forest Service - two of India's central government services.
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seen in the Bellandur case, the National Green
Tribunal has been very active, pushing the state
government to act quickly to address lake pollution.
But as documented above, judicial impatience can be
counter-productive. The judiciary also tends to use
the essentialist language of “wetlands” and
consequently, some of the resultant orders lack a
strong scientific foundations - such as the order
imposing a 75m no-construction buffer around

“lakes/wetlands”. Ultimately, the judiciary cannot
and should not micro-manage how complex socioenvironmental problems are dealt with – e.g., which
industries to shut down, which apartments to impose
STPs on, which drains to build - as these are all
decisions within the domain of the executive and
should remain so.
In short, in spite of pressure from citizens and the
judiciary, the formal institutional arrangements

Figure 3: Institutional framework for lake governance as "urban commons". Dashed arrows indicate water and
sewage lows, solid arrows the low of bene its, and hollow arrows the actions by social actors.

Figure 4: Institutional framework for lake governance as an interconnected, multi-scalar, socio-hydro-ecological resource.
Dashed arrows indicate water and sewage lows, solid arrows the low of bene its, and hollow arrows the actions
by social actors.
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suffer from multiple lacunae, namely, changing
custodians, no mechanism for coordination with or
accountability of the water-wastewater utility, no
31
clarity about who owns the wastewater, no clarity
on overall water rights, and incomplete and feeble
environmental regulation.

correspondingly. In the commons framework, citizen
groups and the official custodian of the lakes (shown
in Figure 3 as BBMP or BDA) are the main actors
involved and the planning and management is lakespecific. The collective action that is required is first
to get some operational control for citizens over
individual lakes and then to manage each lake to
serve its (possibly multiple) local functions. Who the
official custodian is does not matter too much, as long
as they are willing to devolve control over these
localised 'green spaces' to local groups. In terms of
management, the main decision-making is a
negotiation or coordination between different 'local'
uses/users, such as traditional uses for fishing and
clothes washing, and newer uses for jogging and
conservation.

Implications for integrated urban lake-water
governance
How can one conceptualise and move towards
improved urban lake governance in Bengaluru?
Following our three-part analysis of stakes and
stakeholders, bio-social nature and institutional
arrangements, it follows that we need a broader
understanding of the stakes/stakeholders and the
bio-social nature of lakes, from which new
implications for institutional arrangements can be
drawn. The former seems to be happening slowly, at
least amongst a subset of full-time activists. In a
recent paper, Enqvist et al. (2016) refer to “second
32
generation lake groups” as those who are aware of
the larger context, particularly the importance of
lakes for groundwater recharge and for local water in
general. This understanding not only needs to spread
wider, it also needs to deepen by including the
possibilities of using lakes as structures from which
the collected stormwater and/or treated wastewater
can be used for local water supply, and the complex
trade-offs that these new functions might involve. For
instance, the evaporative losses from using lake as
environmental amenities or the need to reduce lake
water levels at the end of summer (and even midmonsoon) if they are to have space to receive and
store the monsoon (or returning monsoon) rains.

In the integrated framework, local-level collective
action is necessary not sufficient, because the factors
influencing lake functioning and the stakeholders
involved are at larger scales. The first level of
negotiation and coordination has to be between lake
planning and management on the one hand and
water and stormwater and wastewater planning and
management on the other. In particular, lake plans
need to be factor in BWSSB's wastewater plans, or
conversely, BWSSB's plans for supplying water and
handling sewage need to respect the needs of current
lake (green space) users and potential lake water
users in each neighbourhood. For instance, if lakes
are to store treated water, small lakeside STPs rather
than large centralized STPs must be part of BWSSB's
vision. If treated water or rainwater stored in lakes is
to be used in neighbourhoods for, say, landscaping,
appropriate pipelines and pumping arrangements
will have to be made by BWSSB. Moreover, if
groundwater recharged by lake water is not to simply
cross-subsidise the profits of private tankers who
pump from near the lake, better regulation of the
tanker industry and of groundwater would be
required. Clearly then, not only technical
coordination with BWSSB, but sustained citizen
interaction to make BWSSB decentralise its whole
approach to water and wastewater management
would be required (similar to the decentralisation of
lake management). The hollow arrow linking BWSSB
and citizen groups indicate such an interaction.
Eventually the interaction would have to lead to more
citizen and expert representation on BWSSB's

What does this broader understanding imply for
institutional arrangements for lake governance? The
current framework of lakes as “urban commons” is
captured schematically in Figure 3, and an alternative
“integrated lake-water governance” framework is
presented in Figure 4. The biophysical 'framing'
differs significantly between these two frameworks.
In the former, sewage is a nuisance that must be
diverted. In the latter, sewage gets treated and used
locally where possible and so lakes become a part of
the water management system of the city and its links
with downstream farmers.
The institutional arrangements required differ

³¹ As a colleague at ATREE put it, claiming ownership over ef luent from Cauvery water is one thing, but BWSSB wants to claim
ownership of ef luents generated even from the use of private borewell water.

³² Although our interviews suggest that these are full-time water/lake activists/professionals/researches.
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g o v e r n i n g b o d y t h a n e x i s t s t o d a y, i . e . ,
democratization of BWSSB (Vaidya, 2016). This
citizen-BWSSB interaction is shown at the bottom
left in Figure 4.

easy one. Some have suggested that scarcity of
Cauvery water in the periphery would give citizens
the freedom to determine what happens to their
wastewater (Enqvist et al., 2016). To an extent, the
requirement that large apartment complexes - which
tend to be built in the peripheral region - treat their
own wastewater gives citizens the ability to mobilize
treated wastewater without BWSSB's concurrence.
But it is not clear that this alone will be enough, given
that the costs of moving water are always high, and
there are environmental restrictions on the disposal
of treated water. Changing the governing structure of
BWSSB to include direct citizen representation,
expert representation and BBMP representation, and
changing its mandate to make it responsible for
i n t e g ra t e d u r b a n wa t e r a n d wa s t e wa t e r
management would be necessary (Lele, 2017).

Coordination is also required between BBMP's
management of stormwater and the managers of
individual lakes. Also required is coordination
between upstream and downstream lake managers,
because upstream decisions have downstream
implications. This strengthens the argument for
having BBMP as the sole custodian of all lakes within
Bengaluru, as it is the duly elected body representing,
working for and answerable to Bengaluru's citizens.
33
This is depicted at the top of Figure 4. The
custodianship must include rights to regulate fishing
as well, which are currently vested in the Fisheries
Department.

Finally, at the state-level, mechanisms would be
required for the allocation of Cauvery water to the
city of Bengaluru and for setting limits on how much
of this imported Cauvery water and local water
(surface or ground) can be used and reused within its
boundaries as against its obligations to downstream
or offsite stakeholders. One possible mechanism for
this allocation is independent state-level water
resource regulatory authorities, but the experience
from Maharashtra is mixed (Wagle and Warghade,
2010; Wagle, Warghade and Sathe, 2012).
Alternatively, existing state-level decision-making
could be made more transparent and participatory
through the route of public hearings by a state-level
water allocation committee that would also contain
independent members (these citizen-state
interactions are not shown in so as to not clutter the
diagram). These city-rural or city-downstream
allocations would have to be nested within the interstate allocation mandated by the CWDT.

How is this 3-way coordination between BBMP,
BWSSB and citizen groups to be achieved? The
conventional approach for citizen involvement has
been to set up lake-level committees. KLCDA had
come up with a template for MoUs between lake
custodians and communities, or even including
companies that might be willing to contribute
funding from corporate social responsibility (CSR)
initiatives. But these MoUs have no legal
enforceability. Citizen groups in this model have
remained as watchdogs, with no teeth or operational
control. BBMP's MOUs with a few citizen groups
wherein day-to-day management is delegated to the
group are an improvement, but they need to be
converted into contracts to become secure and
legally enforceable (Figure 4, left). In this case, steps
would also have to be taken to ensure the democratic
functioning and accountability of these groups, such
as by linking them to ward committees, which
represent the lowest tier of urban governance.
Alternatively, the management function could be
assigned to the ward committees themselves, with
citizen groups playing a watchdog role (Figure 4,
right).

Are there other functions to be fulfilled? The kind of
complex governance proposed in Figure 4 will
require an enormous amount of information and
understanding of inter-linkages and processes.
Current research is led by a few dedicated
researchers, and systematic monitoring, especially of
water/sewage flows, is almost non-existent.
Therefore monitoring and technical support is an
important function that a dedicated agency could still

Simultaneously, one would need mechanisms for
making BWSSB more open and accountable to BBMP
and the citizens of Bengaluru. The process of
establishing more democratic control and
accountability over BWSSB will, of course, not be an

³³ This is not to say that BBMP is a perfectly functioning democratic institution. In a city of 9.6 million people, a municipal
corporation of 200 wards means an average of 50,000 people in each ward, making even ward-level participation in governance
quite challenging, not to mention the political resistance to institutionalizing such participation through (for instance) ward
committees. But a democratically elected body has the long-term potential for accountability that a para-statal does not.
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play and this could extend to all urban lakes in
Karnataka (see Figure 4, bottom right). We have
denoted it as KLCDA, but this would a version of the
erstwhile agency, one with a narrow mandate but
substantial technical resources to fulfill it.

nature and extent of the trade-offs. This framing of
multiple but synergistic benefits facilitates the
characterisation of the resource as a common-pool
resource, which can be saved and regenerated
through local-level collective action typical under
common property regimes.

The water quality regulation function would still be
played by KSPCB (see Figure 4, bottom left). But to
make this regulation meaningful, it would have to set
legal standards for ambient lake water quality, and
then monitor and enforce pollution of multiple types
and at multiple scales. Again, for this work would
require a much more transparent and participatory
process than is currently followed by KSPCB; this
would mean a restructuring of their governing bodies
as well (Lele and Heble, 2016).

This framing is important and useful for certain
purposes, especially to trigger citizen action. The
idea of “commons” as synonymous with “publicly
accessible spaces” galvanized citizens in Bengaluru
to oppose the privatization of lakes launched by the
erstwhile LDA under the (misnamed) “publicprivate-partnership” concept. This “commons”
framing, coupled with the idea of these water bodies
as inherently “good”35 has also helped galvanise
opposition to the loss of lakes through the grabbing of
their lands for real estate.

Concluding remarks
Understanding the causes of any environmental
problem and proposing solutions requires one to
frame the problem in some way that identifies stakes
(and hence defines what is degradation), bio-social
relationships (thereby enabling the pinpointing of
the proximate causes of such degradation in the form
of trade-offs between stakes, absence of collective
action amongst users, or externalities caused by
some others), and institutional arrangements (that
explain the existence of the proximate factors to
some extent). Different framings prioritize different
values or stakes, different bio-social processes, and
different solutions. While no framing is perfect, there
can be effective or less effective framings (cf. Entman,
1993).

But as we have argued above, the commons framing is
inadequate to explain and solve the problem of lake
degradation. Urban lakes are inextricable parts of the
water and wastewater system of modern cities.
Water is neither a win-win resource, nor is it
simplistically common-pool, as it moves unidirectionally. Water consumed, diverted or polluted
upstream affects downstream users but not viceversa. Even the so-called “non-consumptive” use of
lakes as environmental amenities actually leads to
significant evaporative losses. This does not fit the
characteristics of common-pool resources, nor will
common property or collective action produce winwin solutions for all. Citizens in the vicinity of
Bellandur lake are up against the actions of several
million citizens in the Bellandur catchment who may
never visit Bellandur lake and may not particularly
care about how their outcomes affect the lake. In
what sense then is Bellandur lake an urban
commons?

The discourse on urban lake governance in India has
tended to frame the lake problem as primarily a
problem of managing the urban commons, similar to
urban green spaces. Environmental amenities for
modern middle-class urban citizens and subsistence
uses for traditional users are the main direct benefits
of these commons and the main drivers of citizen
activism. But other benefits such as their role in
34
groundwater recharge are also spoken of. But an
implicit assumption is that these benefits can be
made available simultaneously if the lake is
rejuvenated, i.e., that there is a potential win-win.
Trade-offs are under-emphasized. Even documents
that explicitly mentioned trade-offs (e.g.,
Anonymous, 2017) do not actually spell out the

One needs to therefore locate the bio-social nature of
lakes within ideas of upstream-downstream
linkages, catchment-lake linkages, waterwastewater linkages, groundwater-surface water
linkages and engineered linkages across multiple
scales of stakeholders to trigger a different process of
thinking about solutions. The solutions also then
need to go beyond the lake. The rejuvenation
template currently focuses on desilting, bunding and
walkway construction, island creation, bypass drain

³⁴ Nagendra (2010) says “Groundwater recharging constitutes probably the most critical use of lakes in water-starved Bengaluru.”
³⁵ Hence invoking terms such as “lakes” and “wetlands”, and not “water bodies” or “tanks”.
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creation, tree planting, park creation, fencing, etc.
This fits the needs and abilities of agencies such as
LDA because they can design and propose civil
engineering plans with this template to support their
requests for funds, and then execute the “works”.
Citizen participation then gets reduced to ensuring
proper implementation of the rejuvenation project
and proper monitoring and subsequent maintenance
of the lake—that is, of its trees, paths, lights, fences,
and so on.

affairs/050616/bellandur-froth-poisons-yemlur-now-inbengaluru.html. (Accessed on 21st August, 2017)
Anonymous. 2016b, July 13. Jakkur lake rejuvenation :
Lessons in impact of strong community leadership.
Sustainability Next. http://sustainabilitynext.in/casestudy/jakkur-lake-rejuvenation-lessons-in-impact-ofstrong-community-leadership/ (Accessed on 25th
October, 2017)
Anonymous. 2017. Reimagining urban lakes:
Understanding and managing tradeoffs, pathways to
restoration, institutions and stakeholders. Public
presentation. Bengaluru: Biome Environmental Trust.
(Accessed on 18th August, 2017)

What our analysis suggests is that the intertwining of
urban lakes with water and wastewater means the
intertwining of urban lake governance with waterwastewater governance, what we call integrated
lake-water governance. This draws our attention to
the agencies beyond the lake custodian who affect
lakes - the water-wastewater utility and state
government that may allocate and transfer treated
water away from the city or a downstream state that
may demand a status quo in return flows - and the
institutional arrangements, political economy, and
cultures shaping their decisions. Integration is then
about both coordination between these agencies,
lake custodians and lake managers, as well as
democratizing their decision-making. This includes
empowering the third tier of government (the urban
municipal body) to take custodianship of its lakes,
and to demand the cooperation of parastatals that are
often ostensibly set up to address the same city's
water and wastewater problems. This applies not just
to Bengaluru but potentially all south Asian cities
trying to manage urban lakes in the face of landuse
transformation, wastewater generation and
freshwater shortages.
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This is not to suggest that integration or
democratization are easy to achieve or a panacea for
urban lake-water problems. We have not, for
instance, looked into the political economy of water,
wastewater or urban lake and land management.
Factors such as the unabated growth of Indian cities,
which are putting pressure on a city's resources and
amenities, are also significant. However, the broader
framing of lake-water governance proposed here can
galvanize more fruitful thought and action around
this admittedly “wicked” problem (Rittel and
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