A C T I O N

The Forum and its Work
The Forum (Forum for Policy Dialogue on Water Conflicts in India) is an effort to
bring together all those interested in working on issues related to water conflicts in
India into a loose network for action and interaction. The Forum began its work
towards the end of 2004 as a collaborative effort of a few organisations and
independent researchers and was supported by World Wide Fund for Nature
(WWF). Presently the Forum has more than 150 organisations and individuals and
the present phase of Forum's work is primarily supported by Arghyam Trust,
Bangalore. The Forum's work covers the four broad areas of conflict documentation,
conflict resolution, conflict prevention and network and outreach.
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Foreword
"Towards Resolving Upstream-Downstream Conflicts in the Chalakudy River Basin" is the
report of an action research study undertaken jointly by the Chalakudy Puzha Samrakshana
Samithy and the Kerala State Resource Center of the Forum for Policy Dialogue on Water
Conflicts in India. The study has been undertaken with the hope that it would contribute to
developing conflict resolution methodologies, use the insights for policy and legal advocacy,
and also contribute towards institutionalisation of a constitutional 'conflict resolution'
mechanism.
Rivers are one of the most vulnerable ecosystems on earth. Water flowing through rivers
connects different ecosystems like forests, glaciers, riparian forests, floodplains, mangroves,
deltas and thousands of species as well as livelihoods of millions of people who are dependent
on them. This connectivity is the most significant function of rivers which has enabled human
beings to survive for millennia. The hydrological and ecological well-being of the river are the
two most critical components for the sustained availability of fresh water and for meeting the
basic and livelihood needs of the dependent population.
Upstream-downstream conflicts in a heavily dammed river basin become evident in different
ways. Low flows lead to deterioration of water quality, reduced sediment transport, invasion of
exotic species, reduction in pollution abatement capacity, reduced groundwater recharge and
well water tables, etc. High flows lead to flash floods destroying riparian vegetation and river
banks, and inundation of pool riffles leading to loss of aquatic life.
The Chalakudy river basin has been a major area of conflict for a long time. The proposal to
construct a seventh dam across this heavily dammed 144 km Western Ghats river triggered
the conflict several years back. The future impact of the proposed 163 MW Athirappilly
hydroelectric project on the downstream major irrigation scheme, the Chalakudy River
Diversion Scheme, and the drinking water schemes led the river communities to oppose the
project. Their opposition was supported by the local Panchayaths as well. The daily flow
fluctuation caused by the operation of the existing lower most Poringalkuthu hydroelectric
project had been a source of conflict already. Against the backdrop of the scenario within the
Chalakudy river basin, this action research programme attempted to handle one of the most
important conflicts surfacing at a river basin level relevant in the Indian context, characterised
by a lack of comprehension of a river basin as a single entity.
The research team suggests an approach to resolving the conflict which would harmonise
upstream water utilisation with downstream needs within the river basin, and improve water
use efficiency among the existing major water needs of power generation, irrigation and
drinking water. Insights from this action research project, while helping to reduce daily flow
fluctuations, can also mitigate some of the negative impacts of dams and reservoirs. Perhaps
this may pose a major challenge in river basin management for the country.

Kochi

Prof. M. K. Prasad

17 March 2012
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Executive Summary
The Forum for Policy Dialogue on Water Conflicts in India (referred to as the Forum)
carried out extensive documentation of different types of water conflicts in the country
during the first phase of its work in 2005–07. In the present phase of its work, the
Forum has undertaken action research around a couple of water conflicts in the
country. The action research studies were undertaken primarily with the hope that
they would contribute to developing conflict resolution methodologies, provide useful
insights for policy and legal advocacy, and contribute towards institutionalisation of a
constitutional conflict resolution mechanism. Two sites and cases were selected for
action research: the agriculture versus industries conflict around the Hirakud dam in
Odisha, and the upstream-downstream conflict in the Chalakudy river basin in Kerala.
It is now widely acknowledged the world over that our rivers are under severe stress.
Dams and diversions, catchment degradation, pollution, over extraction, mining in the
catchment and riverbeds, and diversion of water to urban areas are taking a toll on
the rivers both at an ecosystem as well as bio-physical level. Restoring natural
ecosystems to the extent possible is considered by environmental movements as one
the most important steps towards a sustainable future. The action research in the
Chalakudy river basin is part of a larger goal of preparing an integrated river revival
and management plan.

Chalakudy river and the conflicts
Major tributaries of the west flowing Chalakudypuzha (Chalakudy river) originate from
the Anamalai hills, Parambikulam Plateau and Nelliyampathy hills of the Southern
Western Ghats. The river has a catchment area of 1704 sq km and a length of 144
km. Flowing through high altitude grasslands, and lush evergreen and semievergreen forests, the river reaches midland at about the 85th km. After traversing
another 50 km, it joins the right arm of the Periyar at a place called Elanthikkara in the
Puthenvelikkara Grama Panchayath, before it finally empties into the Arabian sea at
Azheekode.
The Chalakudypuzha is one of the heavily utilised rivers in the state. The river and its
tributaries have been dammed at six places. The dams and diversions have
completely altered the natural hydrological regime of the river. Degradation of the
upper catchment area has resulted in drying up of many streams after the monsoons.
The modified hydrological regime as well as increased water demand has resulted in
severe water stress during the non-monsoon months in the downstream area. The
river is the lifeline of about 30 local self-governments (LSGs) and about ten lakh
people. The major structures in the river basin include six dams, one diversion weir
and an inter-basin diversion arrangement. Numerous drinking water schemes and lift
irrigation schemes are also dependent on the river.
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The conflict triggered by the proposal of the Kerala State Electricity Board (KSEB) to
construct a seventh large dam across the Chalakudy river, the 163 MW Athirappilly
Hydroelectric Project, paved the way for the present action research. The proposed
project is mainly envisaged as a peaking power station. The project design is such
that, if implemented, it would have created drastic daily flow fluctuations to the tune of

1:17 during off-peak and peak hours in the summer months. The proposed project
caused large scale protests on ecological and social grounds within the river basin,
extending to the state and national level later. One of the main arguments raised
against the project was that the daily flow fluctuations, as mentioned above, would
impair the functioning of the Chalakudy River Diversion Scheme (CRDS), a major
irrigation project catering to the water needs of 14,000 ha of farmland spread across
20 LSGs in the Thrissur and Ernakulam districts of central Kerala.
An in-depth analysis of the impacts of the proposed project revealed the already
existing flow fluctuations due to the semi-peaking operations of the 48 MW
Poringalkuthu Left Bank Hydroelectric Project (PLB-HEP) and its impacts on the
CRDS. During the summer, when all streams feeding the main river dry up, the water
delivery though the CRDS completely depends upon the reservoir releases from the
PLB–HEP. One of the expected outcomes of the present action research is to
address this conflict of interest between power generation and downstream needs.
The conflict between the CRDS and other downstream uses due to the total diversion
of water at Thumboormuzhi, and the conflict among beneficiaries of the CRDS for the
available water, are also considered.
An alternative reservoir operations management strategy that aims at sustainable
and equitable sharing of available water resources is attempted in the action
research. It is hoped that this ROM strategy, if implemented, will help in resolving the
conflicts between the KSEB and Irrigation department, and those between the
Irrigation Department and other downstream users.
Simultaneously, the action research also attempts to improve the water management
at the CRDS through a participatory approach and tries to promote farmstead level
water conservation. This is expected to aid in resolving the conflict among the
beneficiaries of the CRDS.
The main stakeholders involved in the conflicts in the Chalakudypuzha basin are the
state government (with respect to the conflicts around PAP), the KSEB, the Irrigation
Department, LSGs, the Kerala Water Authority, the Department of Agriculture, and
farmers. The stakeholder analysis reveals typologies of stakeholders from the most
powerful (KSEB) to the least powerful (farmers), from those who misuse their power
(KSEB) to those who are unaware of their power (LSGs) , from those who are
already playing a role to those who are not even aware of the role they can play.

Reservoir Operations Management strategy for the Chalakudy river
The preparation of the ROM strategy began with secondary data collection regarding
the river flow, rainfall, etc. from concerned agencies like the KSEB, the Water
Resources Department and the Indian Meteorological Department and other stations.
After analysing the available data and assessing downstream irrigation needs
through people’s perceptions, a draft reservoir operations strategy that will harmonise
the operations of the Kerala Sholayar and the Poringalkuthu reservoirs with
downstream needs was prepared. Further, the draft ROM strategy was fine tuned
based on suggestions from experts across the country.
The ROM strategy is confined to the Kerala Sholayar HEP, the Poringalkuthu HEP
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and the CRDS. The dams and related structures controlled by the Government of
Tamil Nadu are not connsidered under the purview of the proposed ROM as they are
governed by an inter-state agreement. An ROM strategy is attempted for the water
available to the basin after diversions to Tamil Nadu and Idamalayar, focussing on the
non-monsoon months.
The Kerala Sholayar Hydroelectric Project, the only dam constructed by Kerala as part
of the Parambikulam–Aliyar Project (PAP), has an installed capacity of 54 MW (3x18
MW). The utilisable quantity of water at the Kerala Sholayar is fixed at 12.3 tmc ft (348
MCM) as per the PAP agreement between the states of Tamil Nadu and Kerala. The
water availability consists of releases from the Tamil Nadu Sholayar reservoir and the
yield from its own catchment.
The Poringalkuthu Hydroelectric Project, commissioned in 1957, had an installed
capacity of 32 MW (4x8 MW). In 1999, an additional generator of 16 MW was
commissioned, increasing the total installed capacity to 48 MW. The water availability
at Poringalkuthu consists of inflow from the upstream Kerala Sholayar reservoir, and
yield from the 526 sq km free catchment.
The Chalakudy River Diversion Scheme (CRDS) does not have storage of its own,
and is using the river flow from upstream for feeding the canals. In its earlier years of
operation, the scheme utilised the natural summer flows to meet the irrigation
requirements. At present, as the natural summer flows reduced due to various
reasons, the scheme is dependent on the release from the Kerala Sholayar and
Poringalkuthu projects.
Analysis of the flow data at Poringalkuthu from 1987 to 2006 revealed that 94 percent
of the non-monsoon discharge into the river came from the upstream Kerala Sholayar
reservoir. This shows that the benefit of the storage facility available at Poringalkuthu is
not fully made available for downstream uses during summer months. At Kerala
Sholayar, the ratio of average monsoon and non-monsoon water discharge for the
period from 1979 to 2006 was 43:57. Data analysis of canal discharges from the head
works of CRDS showed that the inflow into the weir shows intra-day as well as interday fluctuations in accordance with the operation of the Poringalkuthu HEP, affecting
the functioning of the CRDS system.
In the proposed ROM strategy, it is suggested that the summer water availability for
downstream needs be increased through modifications in the operation pattern of the
Kerala Sholayar and Poringalkuthu HEPs. At Kerala Sholayar, as the total utilisable
quantity of water is fixed as per the PAP Agreement, if the non-monsoon discharge is
to be increased, then the monsoon discharge has to be reduced correspondingly. The
feasibility of shifting some of the monsoon discharges to non-monsoon months was
analysed. Accordingly, the ratio of the monsoon and non-monsoon discharges from the
Kerala Sholayar is proposed to be changed to about 34:66. At Poringalkuthu, the ROM
strategy proposes that the water level in the reservoir shall be kept at close to the full
reservoir level up to the end of January. For this, the reservoir has to be kept at FRL at
the end of monsoons, and the water utilisation after that until the end of January has to
be limited to the inflow available from the Kerala Sholayar and from its own catchment.
This will ensure utilisation of the storage at Poringalkuthu for downstream needs in the
summers. These changes in the operations of the two HEPs will result in assured
water availability of not less than 1.5 MCM per day for downstream uses.
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The CRDS requires a steady water flow into the weir to ensure smooth water
delivery to the command area. The ROM strategy proposes to operate the
Poringalkuthu HEP as a base load station, as it was operated before the 1990s.
This can ensure a steady flow of more than 17 m3/s.
The entire flow reaching the Thumboormuzhi weir, the head works of CRDS, is
being diverted to the canals, except for some overflow during peak hours. This is
affecting the downstream areas including the ecological functions of the river. It is
beyond the scope of this study to assess the environment flow requirements of the
downstream. However, the ROM strategy proposes a minimum flow of not less
than 2 m3/s to be released from the Thumboormuzhi weir into the main river. This
is expected to be increased later after improvements in natural summer river flow
through eco-regeneration of the upper catchments, and by reducing the irrigation
demand through adoption of a ‘more crop per drop’ approach in the CRDS
command.
The ROM strategy, if implemented, is expected to slightly increase the nonmonsoon power generation from the river basin. However, the peak power
generation will be reduced by 8 MW to 16 MW, which is about 0.25 to 0.5 percent
of the present summer peak demand for the state.

Improved water management at CRDS
The attempt for improving the management of available water at the CRDS, the
second objective of the action research, was taken up simultaneously. The
activities started with the assessment of the status of the CRDS canal system,
existing water delivery, farming activities in the command area, etc. through a
participatory learning process. Detailed field surveys, elaborate interactions with
the different stakeholders, and multi-stakeholder consultative meetings provided
insights into the shortcomings and issues in the existing management of the
system. Lack of adequate water availability to the tail end parts of the main canals
and most of the branch canals was the most important constraint faced by the
command area. Other identified issues included canal system deficiencies, issues
with respect to the ‘turn system’ of water delivery, waste dumping into the canals,
etc.
The response to issues/shortcomings by the farmers and LSG representatives
was earlier limited to complaining to the irrigation department or resorting to
agitations against the irrigation officials. As the action research progressed, there
was a pronounced change in the response to issues by different stakeholder
groups. The farmers, LSGs and agriculture officers were now willing to join hands
with the irrigation officials for resolving the issues and improving the water
management. The attempt for improving the water delivery was launched in the
2010-11 irrigation season. As discussed earlier, water availability in non-monsoon
months at Thumboormuzhi, the head works of CRDS, is almost entirely dependent
on releases from the Poringalkuthu HEP. However, the semi-peaking operation at
Poringalkuthu and resultant flow fluctuation is affecting water delivery to the
command area. Hence, the cooperation of the KSEB was important in ensuring
efficient water management at the CRDS command. The KSEB cooperated in a
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limited manner by providing additional releases during off-peak hours for a couple
of days at a stretch for feeding the tail end parts. With this additional water
availability from Poringalkuthu, water could be delivered to the tail end branches of
the right bank canal after a gap of several years. In this season, tail end branches
of the left bank also received water on a few occasions. Kerala state centre
representative Rajneesh played a key role in sowing the seeds for building
partnerships for an improved water management. This effort has to be further
strengthened and institutionalised under the participatory irrigation management
programme. The action research has shown that the implementation of the ROM
strategy, including operating Poringalkuthu as a base load station in non-monsoon
months, as well as active stakeholder participation in water management, will
ensure timely water availability to the command area. The minimum flow
suggested for the main river below the head works of the CRDS will help in
improving the health of the river below Thumboormuzhi.
The action research also initiated steps to improve farmstead level water
management by documenting best water management practices. Awareness
programs for on field water conservation were also conducted. However, progress
in this initiative was very limited. Plans are in place for taking this forward through
the initiatives of LSGs and the Agronomic Research Station of the Kerala
Agriculture University.

Conflict resolution through integrated and participatory water
management
The action research has shown that it is possible to resolve issues through
participatory dialogue and action. The gains achieved through constant
interactions between different stakeholders are presently facilitated by the Kerala
state centre team. This effort should continue and become self-sustaining. In
government, improvements of irrigation projects are often discussed in terms of
system improvement alone. The action research shows the potential of
improvement of functional efficiency of projects through a participatory approach.
The social and ecological impacts due to dam construction are mostly irreversible.
However, the action research shows that some of the downstream impacts due to
the dams operations can be mitigated to a certain extent through dam re-operation
strategies suited to the specific needs of the river basin.
The action research was carried out with a river basin approach. The ROM
strategy was prepared after taking into consideration all the downstream river
basin needs; nevertheless it was not possible to ensure environmental flows for
downstream needs due to the irrigation demand of the CRDS command.
However, a minimum flow is suggested from the head works of the CRDS to the
main river, and it is hoped that this can be gradually increased in the future.
With increasing stress on water resources, especially in the context of climate
change, importance of the ‘more crops per drop’ approach in agriculture needs to
be highlighted. This should be integrated with in-situ water management practices,
including watershed development.
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Some important implications and recommendations that emerge from the action
research that are relevant for other river basins are as follows:
1. Healthy partnerships between different stakeholders at all levels are a
prerequisite for trying out upstream–downstream conflict resolution strategies.
2. A common understanding of the upstream–downstream ecological and
hydrological linkages by all partners/stakeholders involved is a prerequisite.
3. Catalysts/facilitators who would initiate dialogue, assist in the smooth flow of
communication between different parties/states, and create awareness about the
need to plan for the entire river basin instead of an ad hoc approach, are a
requirement for successful implementation of the strategy.
4. The scale of implementation of the ROM strategy is important. For large river
basins it may be more feasible to have sub-basin level NGOs/institutions working
on those tributaries which are dammed, and trying out the strategy followed by
scaling up towards the river basin level.
5. Inter-state rivers need more negotiations. Many rivers in India are inter-state or
trans-boundary. Each state is bound to have its policy and legal framework, as
well as priorities allocated for water. Hence, ROM or the implementation of the
‘more crop per drop’ strategy would need negotiations between upstream and
downstream riparian states/nations.
6. Local level institutions like the Water Users Associations (WUA), Panchayath
level water resource management committees, and micro-watershed management
committees built on mutual trust and belonging need to be put in place and
strengthened. These institutions can revive the sense of ownership over common
resources like rivers and canals, as well as plan for efficient water resources
management at the LSG or watershed level, to reduce dependence on rivers and
rejuvenate them.
7. Disasters related to flash floods created by reservoir operations and artificial
drought due to storage/inadequate releases during the summers are becoming
common phenomena across most dammed rivers. A reservoir operations policy,
or at least guidelines, is recommended within a good legal framework.
8. Within this legal framework, reservoir operations management shall become
the mandate of the power board/agency, and the monitoring of the releases shall
be carried out by downstream basin committees. Sharing of data between the
upstream and downstream river communities, and publishing of daily reservoir
operations by the project authority/government, should be built into the legal
mandate of the ROM.

ix
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Chapter 1

Introduction

Rationale and Significance of the Action Research
Conflict resolution - An important agenda of the present phase of the
Forum’s work
The Forum for Policy Dialogue on Water Conflicts in India (Forum to be brief) has
undertaken conflict resolution as one of its agendas in the present phase of its
work. During the first phase of its work in 2005–07, the Forum was focussed on
understanding different types of water conflicts in India. As part of this effort, the
Forum carried out extensive documentation of different types of water conflicts in
the country. Towards the end of the first phase, there was an increasing
realisation that the Forum should, apart from documentation, get involved in
conflict resolution as well. There was a felt need for the Forum to effectively
practise conflict resolution, and for this purpose, undertake action research around
a couple of water conflicts in the country. The action research studies were
undertaken primarily with the hope that they would contribute to developing
conflict resolution methodologies, provide useful insights for policy and legal
advocacy, and contribute towards institutionalisation of a constitutional conflict
resolution mechanism. With the above objective in mind, the Forum selected two
sites and cases for action research: first, the upstream-downstream conflict in the
Chalakudy river basin in Kerala, and second, the agriculture versus industries
conflict around the Hirakud dam in Odisha.

The broader context: Dams, rivers under stress, and livelihoods of
downstream communities
It is now widely acknowledged the world over that rivers are under severe stress.
Dams and diversions, catchment degradation, pollution, overextraction, mining in
the catchment and river beds, and diversion of water to urban areas are taking a
toll on the rivers both at an ecosystem and bio-physical level. The most direct
indicator of this degradation is manifested in the ‘flows’. The natural flow regimes
have been either arrested or altered, water has become polluted, biodiversity
dependent on flows has been impacted, and sediment loads and bio-physical
parameters have been changing to the extent that even the characteristics of
channels have been altered. Biodiversity as well as communities living
downstream who depend upon the river’s flows have been impacted the most due
to flow alterations. Impacts on fisheries and farming have led to economic losses.
1

The downstream consequences of upstream interventions are one of the most
important reasons for the alteration of flows in a river system. In many states,
groundwater is the main source of irrigation at present. Over extraction of
groundwater is also leading to a grave crisis. Reduced flows in rivers are unable
to replenish both surface and groundwater.
The responses of communities to the flow alterations and consequent socioeconomic impacts downstream are most often not based on the realisation of the
upstream-downstream linkages of flows. The downstream communities look to
the concerned departments and local self-governments for providing water, and
respond through written complaints, physical protests, or by engaging with the
media, to seek the government’s attention. Often, local self-governments and
concerned departments resort to ad hoc solutions to tide over the issues related to
downstream water scarcity or reduced flows. Funds are provided for supply of
potable drinking water. New lift irrigation schemes are implemented to feed the
same ayacut areas served by major irrigation projects to offset reduced canal
flows. These lift irrigation schemes in turn would draw water from the very same
river whose water is used by the irrigation project, or from ponds and wells
recharged by the river. The root cause of the reduced flows and water availability
downstream remains unaddressed. Hence, it is very important to understand the
upstream-downstream linkages of flows to arrive at long term solutions to such
issues.

Understanding the upstream-downstream conflicts
Rivers are one of the most vulnerable ecosystems on earth. Water flowing through
rivers intimately connects different ecosystems like forests, glaciers, riparian
forests, floodplains, mangroves, deltas and the thousands of species and millions
of people who are dependent on them. This connectivity is the most significant
function performed by rivers, which has enabled human beings to survive for
millennia. Rivers as ecosystems are capable of purifying and recharging both
surface as well as groundwater. Different seasonal flows are required by rivers for
performing different ecological functions and enabling livelihood activities. For
instance, low (base) flows are required for recharging groundwater, maintaining
lateral connectivity, and retaining moisture in flood plains. High floods are needed
to purify the river and deposit sediments and nutrients in floodplains. Moderate
flows which can also be considered as maintenance flows are needed to prevent
riparian vegetation from entering the main channel of the river, as well as to shape
the physical character of the river channel.
The hydrological and ecological well-being of a river are the two most critical
components for the sustained availability of freshwater, and for meeting the basic
and livelihood needs of the dependent population.
The Human Development Report by the UN (2006) acknowledges, in a global
context, that “because water is a flowing resource rather than a static entity, its
use in any place is affected by its use in other places, including other countries”. In
other words, “Upstream use determines downstream operations in water
management, setting the stage for dispute or cooperation”. The hydrological
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interdependence of water in a global trans-boundary context, which has
implications at the national and river basin levels, has been interpreted at three
levels according to the report:

a) Competition for a finite supply of water, wherein use in one place restricts
availability in another. For example, retention of water upstream for irrigation or
power generation in one country / state restricts flows downstream for farmers and
the environment.
b) Impacts on water quality, wherein the way an upstream country uses water
affects the environment and the quality of water that arrives in a downstream
country. Uncoordinated dam development can cause silting in reservoirs,
preventing rich sediments from reaching low lying plains.
c) Timing of water flows, wherein the timing and amount of water released by
upstream users has crucial implications downstream.
Since independence, India has invested crores of rupees in diverting river waters
for irrigation through the various Five Year Plans. In fact, during the 17 years
between 1991-92 and 2008–09, Rs.1,80,000 crores was spent on large irrigation
projects. In spite of such a large investment in this sector, there was a decline of
1.1 million ha in the area irrigated by canals. The most severe problem facing
Indian canal irrigation is not so much the slow down in its growth, but the rapid
deterioration of systems that have already been created. Maintenance is being
woefully neglected, leading to poor capacity utilisation, rising incidence of water
logging and salinity, and lower water use efficiency (WUE). On the whole, large
canal-based irrigation is threatening to become unsustainable physically,
environmentally as well as financially (Thakkar H., 1999). In this context, the
contribution of upstream flow regulations on the performance of major irrigation
projects downstream for various rivers remains to be assessed.
The status of groundwater is even more critical. Over the past three decades,
groundwater has become the main source of irrigation accounting for over 60
percent of the irrigated area in the country, with 70 percent of food grain
production coming from irrigated agriculture. The level of groundwater
development is already as high as 141 percent in Punjab, 111 percent in
Rajasthan and 105 percent in Haryana (Bhamoriya V. and Gandhi V.P., 2011).
India is also one of the biggest dam builders in the world for both irrigation and
hydropower. The number of dams built by India has increased from 346 in the
1950s, to more than 5000 at present. Cascades of dams are at various stages of
planning, clearance, and implementation across the tributaries of the Ganga
(Alaknanda, Bhagirathi) and Brahmaputra (Lohit, Dibang and Siang). The impacts
of these dam cascades on livelihood needs downstream, floodplains and aquatic
ecosystems have been widely discussed among civil society movements, nongovernmental organisations and the Environmental Appraisal Committee for River
Valley and Hydroelectric Projects under the Ministry of Environment and Forests.
In the peninsular region, rivers like the Krishna and Godavari or the short westflowing Western Ghats rivers are already facing the consequences of over
extraction and regulation of flows. Estimates reveal that outfalls from Krishna into
the ocean have receded over the years. Before 1960, the river discharge into the
ocean equalled 57 BCM a year. Since 1965, it steadily decreased, falling to 10.8
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BCM in 2000 and falling further, close to nil, in the summer of 2004, thus
impacting coastal ecosystems. Over commitment to human uses without
accounting for environmental flows is cited as the reason. Although the impacts of
reduced flows on ecosystems are not quantified properly, there is welldocumented evidence of downstream environmental degradation in the lower
Krishna basin, manifesting in soil and groundwater salinisation, increasing
pollution, disappearing mangroves and wetland desiccation (Venot J.P., 2008). In
the Western Ghats region, many of the short, west-flowing rivers do not reach the
oceans in the summer. Saline ingress into the main river channel has been
reported in many of these rivers, which is indicative of the reduced downstream
flows.
Most hydropower projects are constructed in upstream catchments. Once
dammed, flows are released downstream depending upon the daily peaking and/
or base load operations of the hydropower station. This in turn leads to
considerable deviation from the natural flows with respect to timing, frequency and
magnitude of flows. Many downstream needs and ecological functions of the river
are disrupted due to daily fluctuations in the flow. The impacts on downstream
communities depend on the type of water management and livelihood activities,
which differ across rivers. In the case of river basins with multiple operational
projects, the situation can be even more complex.

The inherent reasons for the conflicts
The upstream-downstream conflicts in case of a heavily dammed river basin
become evident in different ways. Low flows lead to deterioration of water quality,
reduced sediment transport, invasion of exotic species, reduced possibilities for
pollution assimilation and flushing out of pollutants, reduced recharge of
groundwater and well water tables, etc. High flows lead to flash floods which
destroy riparian vegetation and river banks, and inundation of pool riffles which
leads to a loss of aquatic life. The manifestations are more severe for the ecology
of the river, which in turn affects the quality of water. Environmental flows are
gradually becoming a norm for newly dammed rivers in the north-east and the
western Himalayas. However, these are yet to be worked out even at a conceptual
level for rivers which have already been dammed and diverted, and are facing
downstream impacts of reduced or fluctuating flows.
One of the most fundamental problems plaguing the water resources sector is the
lack of a perspective on water as an integral part of the ecosystem, beyond the
‘engineering’ point of view among the planners, bureaucrats and technocrats. The
engineering point of view lacks an ecological understanding of the dynamics of
river systems from the source to the sea within different geographical and
ecological contexts, and its relationship with hydrology. This has led to a lack of
understanding of the interconnectedness of the impact of upstream and
downstream interventions within the river basin.
From the management point of view, some sectors are prioritised over others in
the context of river basin level water resources management (for instance,
hydropower needs and the concerned department/Power Board is considered
4

superior to other departments/sectors like the Water Resources Department and
the Forest Department when decisions are made regarding water or flow
allocations for different uses). Another example of this skewed prioritisation is the
fact that the Power Board can take control over the flows upstream without
consulting any of the downstream users or departments using water. This situation
leads to conflicts. Add to this a highly centralised approach to water governance
with minimum participation of those directly dependent on the river- tribals, local
self governments, fisherfolk - in decision making regarding water management. A
highly compartmentalised view of a river basin instead of the compulsory macrowatershed based ecological perspective is also adding to the problem.
Often, the database used for arriving at the hydrological potential of the basin is
either not easily accessible, or the available database is flawed. Over-allocation
based on an incorrect database can lead to a water shortage in the downstream
and sow the seed for conflicts.
A basin-level planning framework within which the limits to different developmental
interventions like dams can be placed effectively with minimum downstream
impacts on flows is also lacking. This also means that carrying capacity studies
have to be put in place, by way of which the limits to flow regulation can be
prescribed for a river basin.

Significance of the action research
The national scenario
India is facing a number of challenges with respect to water management. While
the scarcity of water is on the rise, the competition for scarce water between
different sectors and states1 is also equally alarming. Most rivers are highly
regulated, degraded, and impeded. In fact, the National River Linking Project
(NRLP) has been proposed as a solution to tide over water scarcity by transferring
‘surplus’ waters from the Ganga, Brahmaputra and Meghna basins to the ‘deficit’
basins in the south and west. The NRLP is being promoted without any proper
assessment of the associated environmental and downstream impacts due to
large-scale diversion of flows. If implemented, the project will be the harbinger of
the worst water conflicts the country has ever witnessed. It is symptomatic that out
of the 30 world river basins marked as global level priorities for the protection of
aquatic biodiversity by Groombridge and Jenkins (1998), nine are in India, subject
to extensive and continuing development. These basins include Kavery, GangaBrahmaputra, Godavari, Indus, Krishna, Mahanadi, Narmada, Pennar and Tapi.
With the exception of Ganga-Brahmaputra, all the above basins are also
categorised as “strongly affected” by flow fragmentation and regulation (Nilsson C.
et al., 2005). The need to improve flows in rivers is being recognised in policy
documents, and also strongly advocated by civil society groups.
1

In many rivers, sudden flash floods due to dam releases during heavy monsoons
are creating problems of artificial floods. Similarly, trapping summer flows in the
reservoirs is creating artificial droughts. In north-east India, conflicts related to the
construction of dams between upstream states like Arunachal Pradesh and
downstream Assam are already evident given the fact that Assam will face daily

For international rivers,
such compe
tition occurs among
neighbouring nations as
well.
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flow fluctuations in the river to the tune of 70 cumecs and 1729 cumecs in the lean
season due to the Demwe Lower Project being pushed by Arunachal Pradesh.
Impacts of such daily flow fluctuations on downstream Protected Areas, chapories
(riverine islands), wildlife habitats and fisheries are causing concern in Assam due
to dam building by upstream Arunachal Pradesh.
Meanwhile, environmental flows assessment has become a mandatory
component of Cumulative Impact Assessment studies to determine the flow
regime to be left in the river after dam construction. Overall, the water requirement
for ‘environment and ecology’ has been estimated at about two percent of the total
national water requirements by the National Commission on Integrated Water
Development and Resources Programme (NCIWDRP) in 1999. This figure is
highly debatable. The criteria for arriving at such a figure are not clear. Meanwhile
estimating the amount of water for the ‘ecology and environment’ is an exercise
that needs to take into consideration the unique character of each river system,
the water use within the river basin, and different seasonal requirements and
needs. However the fact that the Government has considered water needs for the
environment deserves mention.
It has become imperative to start looking at both short and long term solutions and
strategies to address the very critical issue of reviving flows in rivers. It would
indeed take time and investment for a realistic estimation and implementation of
the required flows. Many components like flows required for flood pulses, breeding
and feeding of fishes, cultural and religious purposes, and purification of the river
along with meeting the basic and livelihood needs of the basin communities need
to be worked out for each river. However, certain immediate strategies must be
put in place.
As for hydropower dams, flow regulation is the most important intervention leading
to downstream impacts. Hence an attempt to design, plan and implement a
reservoir operations management strategy to improve flows downstream in order
to cater to at least the most important downstream needs could be one of the
immediately workable strategies towards resolving upstream-downstream
conflicts. Such an attempt has not yet been made in India. The process and
outcome of this Action Research can hence provide knowledge on how to arrive at
appropriate methodologies for reservoir operations or re-operations as it is termed
in some cases, the level of stakeholder involvement needed to make this happen,
and the means to monitor it.

Significance for the Chalakudy river basin
In the Chalakudy river basin in central Kerala, the proposal to construct the
seventh large dam across a heavily dammed Western Ghats river of 144 km
length had triggered a conflict several years back. The impact of the proposed 163
MW Athirappilly hydroelectric project (HEP) on the major irrigation scheme
downstream - the Chalakudy River Diversion Scheme (CRDS) - as well as
drinking water schemes, led to opposition from the riverine communities and local
self governments. Though the project has been temporarily stalled by the Ministry
of Environment and Forests, the daily flow fluctuation caused by the operation of
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the existing lowermost Poringalkuthu HEP has been a source of conflict. The
change in operation of the upstream Poringalkuthu HEP from base load to peak
load since the early 1990s has resulted in daily flow fluctuations downstream,
affecting the operation of the CRDS. Against the backdrop of the scenario within
the Chalakudy river basin, this action research project attempts to understand and
address one of the most important problems surfacing at a river basin level in the
Indian context: a lack of comprehension of a river basin as a single entity leading
to upstream–downstream conflicts related to water management within heavily
dammed/utilised river basins. Given the multiple uses and users and the ever
increasing human pressure on river basins, harmonising upstream water utilisation
with downstream needs within a river basin on the one hand, and improving water
use efficiency among the existing major water needs of power generation,
irrigation and drinking water on the other, is going to pose a major challenge in
river basin management. Insights from this action research project, while helping
to reduce daily flow fluctuations, can also mitigate some of the negative impacts
created by dams and reservoirs.

Framework of the Action Research
The action research tries to address conflicts related to water management
beyond the usual sectoral approach. It places the issue of managing river flows for
diverse human needs within the larger context of a river basin without
compromising the need for sustaining the life and ecology of the river. There are
several uses of water, both consumptive and non–consumptive, that affect the
quality and quantity of flows in a river: dams, inter-basin diversions, deforestation,
irrigation, industries, etc. In a sectoral approach, the usual practice would be to
address each of these separately. Such an approach, while trying to resolve the
conflict created by that sector alone, often loses the larger picture that the same
water flowing within the river is used and reused for different purposes. For
instance, the water used for hydropower generation enters irrigation canals
downstream. However, the magnitude, frequency and timing of flows that reaches
downstream would be altered from the natural regime depending upon the
reservoir operations and/or diversion of flows. Depending upon the catchment
status of the river basin, there could be contribution from streams and tributaries
on the way downstream. In the Western Ghats Rivers, the major share of flows is
contributed from the upper catchment due to the presence of forests, though
severely degraded and fragmented. The contribution from midlands and plains is
less significant, especially during the summer when there is water scarcity. As for
the Chalakudy river, except for the contribution from the upstream forested
Sholayar and Karappara–Kuriyarkutty catchments, the summer flows from other
sub-catchments like the Parambikulam, Kannankuzhithodu, Charpa, etc. are
negligible due to heavy degradation. Almost all the streams below the
Poringalkuthu HEP dry up after the north-east monsoon. Hence, the reservoir
releases from Poringalkuthu HEP are the most important source of water for
downstream needs during the summer. The daily flow fluctuations in the river
created by the peaking operations of Poringalkuthu HEP on the downstream major
irrigation project are the root cause of the conflict. Hence, this action research
looks at conflict resolution strategies from a river basin perspective.
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The Action Research has two important components. The first one is to develop a
strategy to synchronise operations of Kerala Sholayar and Poringalkuthu projects
with the Chalakudy River Diversion Scheme (CRDS) operations downstream,
including ensuring minimum flows based on a ‘Reservoir Operations
Management’ strategy developed on the basis of support from and consensus
among the different river users and dependents. The second component is to
explore ways to both improve and optimise the water use in the downstream
CRDS and see how this can be brought in line with the alternative reservoir
operation plan. In fact, efforts are also made to integrate this approach into the
decentralised development planning framework of local self-governments within
the river basin. Given the reality of depleting river flows due to the cumulative
impact of many human interventions, there is a need for the downstream
communities and local self-governments to realise the need to use the available
water judiciously.
The various steps followed to develop the reservoir operations management
strategy for the optimisation of water use in the CRDS are discussed in the
respective chapters.

Organisation of the report
The report is divided into seven chapters. Following this introductory chapter
detailing the rationale and significance of the action research, Chapter 2 titled,
‘Upstream–downstream conflicts: perspectives and experiences’ provides a review
of literature on typology of conflicts around rivers basins, experiences from other
countries about reservoir operations management (ROM), ROM within river basin
planning, and policy perspectives on ROM. Chapter 3 provides an overview of the
Chalakudy river basin. Chapter 4 details the stakeholders in the basin and
provides a brief outline of the conflicts, especially upstream-downstream conflicts.
Chapter 5 provides an optimised ROM strategy in the context of the Chalakudy
river. Chapter 6 assesses the Chalakudy River Diversion Scheme (CRDS) - the
major downstream irrigation project and the multi-stakeholder process towards
improved water management. Chapter 7 brings out the implications of the action
research for resolving upstream-downstream conflicts in the case of heavily
modified rivers, and provides some important policy recommendations in the
context of optimised reservoir operation management.
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Chapter 2

Upstream–downstream Conflicts: Perspectives
and Experiences

Typology of conflicts around river basins
Rivers traverse beyond the artificial boundaries created for administrative
reasons. However, this very reason has become a bone of contention between
many nations which share river basins such as the Tigris – Euphrates, the Indus,
the Brahmaputra, the Danube, and the Mekong. In 88 developing countries with
nearly 40 per cent of the world’s population, water shortages already constrain
development seriously (Anonymous, 1997). In the race for maximum utilisation of
water resources to meet development goals, nations are faced with long standing
disputes with one another over river water sharing. Often, downstream nations/
states end up losing out due to overcommitment, abstraction and diversion by
upstream nations. This holds true for states within a nation sharing a river as well.
Conflicts over privatisation of water resources, displacement by dams, unequal
distribution of water supplies among countries/states, and pollution from one
nation/state impacting the other riparian nation/state, are also on the rise. A
conflict may also arise if an upper riparian state uses its power to regulate the flow
of water to countries downstream, thereby using water for a political purpose.
Most water conflicts between states deal with surface water, because the vast
majority of people depend on surface resources for their freshwater. However, the
potential for conflict over groundwater and aquifers will increase with the growing
scarcity of surface water (Frijters I.D. and Leentvaar J., 2003).
It is well acknowledged that while downstream river-dependent communities
would benefit from some degree of flood protection and enhanced irrigation
opportunities provided by dams, adverse impacts are far more common and
usually outweigh the benefits to people downstream, resulting in a reduction in
their incomes and adverse impacts on their livelihoods. The Report of the World
Commission on Dams (2000) estimated that 40-80 million people were displaced
by large dams. However, no estimate was provided of the downstream
populations impacted by the alterations in river flows and freshwater ecosystems
that accompanied these development projects. In India, 85% of rivers are
interstate, and several costly disputes have arisen over the sharing of river waters.
These conflicts have been aggravated by the redrawing of political boundaries
after Indian independence from British colonial rule (Gundimeda H. and Howe C.,
2008).
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In 1999, a BBC report on Africa’s waters stated the following, “The main conflicts
in Africa during the next twenty-five years could be over that most precious of
commodities – water, as countries fight for access to scarce resources … the
possible flashpoints are the Nile, the Niger, the Volta and the Zambezi rivers.” In

the context of Africa, ‘perceived scarcity’ is becoming the trigger for conflicts
between countries which share rivers. It is also debated that the perception of
scarcity is created to legitimise certain development processes, including
construction of major water management schemes or dams (Nicol A., 2003).
The Tigris – Euphrates river basin is also a hot seat of conflict. Turkey and Syria
have increased hostilities towards each other over the use of the Euphrates river.
Turkey’s plans to utilise its portion of the Euphrates have affected the share going
to Syria for irrigation purposes. Hostilities between Syria and Iraq escalated due to
the filling of Lake Assad by Syria, resulting in a reduction in the downstream flow
in the 1970s. Iraqis began accusing Syria of holding back water supplies. Among
all three countries, the water supply conflict is equated with their national security
(Anonymous, 1997).
Mekong is the longest river in south-eastern Asia and the source of livelihood for
millions in the four riparian nations of Thailand, Cambodia, Laos and Vietnam.
Mekong is not yet a fully developed basin. However, there are plans to build
numerous dams by the riparian nations. There is a clear conflict between some of
the national goals of the four riparian countries of the lower Mekong. The two
countries Vietnam and Cambodia farthest downstream, for instance, require river
flows to continue at close to natural levels, to maintain the fisheries and rice
production in the delta and prevent salinity intrusion in the estuary. Upstream,
Thailand would like to take more water from the river, while Laos and China
propose to build dams that will change flow patterns and volumes. Much of the
past discussions about water development in the Mekong have taken place
without an understanding of the relationship between the flow and the ecological
functioning of rivers. Now, it is recognised that flow manipulation could affect the
nature of the river ecosystem and that this could in turn affect high numbers of
subsistence users of the river. The Mekong River is also of international
significance as a ‘hot spot” for aquatic biodiversity. Well known flagship species
include the Irrawaddy dolphin (Orcaella brevirostris) and the Giant Mekong Catfish
(Pangasianodon gigas), and estimates of the fish diversity in the Mekong
catchment range from 1,000 to 1,600 species. In addition to fish, the lower Mekong
supports an extraordinary diversity of freshwater snails, with over 130 species
known from just a few kilometres of the river as reported by IUCN. Hence, the
ramifications of the dispute are diverse and complex.
Another type of conflict relates to treaties between two states or nations over water
sharing or diversion. The controversial Mullaperiyar issue is a classic case. The
Mullaperiyar dam was constructed as part of an Inter State Water Diversion
Agreement for 999 years involving Kerala and Tamil Nadu which became
operational in 1895. The Mullaperiyar, the main tributary of the west flowing
Periyar River originating from Sivagiri Hills in the Western Ghats, has been
completely diverted to provide water to four districts within the east flowing Vaigai
river basin for irrigation and power generation. Since 1979, when the Central
Water Commission intervened to reduce water level in the reservoir due to dam
safety concerns, the issue has been the main source of conflict between the two
states. Kerala has been raising issues concerning the safety of the 116 year old
dam and possible adverse impacts on five downstream districts, and is demanding
that a new dam be constructed 1300 ft downstream of the existing structure. Tamil
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Nadu maintains that the dam is safe, and that Kerala’s fears are politically
motivated. In December 2011, the conflict reached its peak when people living in
the downstream panicked following a series of tremors in the area. Given these
polarised views which have hardened on both sides, the Forum had come forward
with a few recommendations to the Government and the Supreme Court
Appointed Expert Committee on the issue. One of the important recommendations
relevant in the context of this action research is that “though the dam would
continue to be in the control of Tamil Nadu, it is suggested that there should be a
tripartite board consisting of representatives of the Government of Kerala,
Government of Tamil Nadu and the union government (on the lines of the
Tungabhadra Board) that oversees the preparation of a reservoir operation plan
and monitors and modifies it throughout the year” (Baviskar A. et al., 2011) .
The different contours of conflicts around river basins reveal that the fundamental
problem is that rivers are not being viewed as a single planning unit beyond
administrative boundaries, whether is it inter-state or trans-boundary. Instead,
rivers have been viewed within the political contours of water sharing alone, and
who gets more share over whom. As nations plan to abstract maximum waters
within territorial catchments based on political priorities, the river itself suffers and
loses its capacity to sustain itself. Herein arises the need for a basin planning
framework in which upstream–downstream linkages are accounted for. However,
this requires a better understanding of the downstream impacts of dams and other
interventions on rivers.

How dam reservoir operations impact the downstream
Upstream impacts of dams are being addressed to some extent in environmental
impact assessment studies. These mostly relate to impacts due to deforestation,
displacement of communities, submergence of farming areas, impoundment and
backwaters impact, sedimentation inside the reservoir, etc. Dams impact
downstream environments by changing the distribution of water in space and time
(e.g., through water storage or flood control), and will inevitably have impacts on
the society and the economy, as well as on cultures. The problem is that because
of the complexity of the linkages between different features and functions of the
environment, and because of the limitations of technical planning (particularly
where good long running data sets are lacking), downstream impacts may be
poorly predicted and understood.
Large hydropower dams with considerable reservoir storage capacity are able to
capture high water flows and store them for later use, specifically to generate
hydroelectric power as needed to meet local or regional energy demand patterns.
This can result in lowered flood peaks, followed by a rapidly fluctuating
hydrological pattern in the downstream river, corresponding to alternating periods
of power generation. These episodes of power generation are followed by periods
in which dam releases may be largely or completely curtailed to allow the
reservoir to refill in between power generation cycles. The rapid fluctuation in
water levels associated with hydropower operations can cause considerable
ecological damage, as it can leave slow-moving aquatic animals such as mussels
stranded when levels drop, or sweep them away when levels rise too quickly.
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When the dam is generating power, water releases through the turbines may be
much higher than natural, followed by very low water releases that may drop well
below natural levels. In many rivers used for hydropower generation, water flows
are completely shut off during periods when reservoir levels are being restored.
The ecological consequences of hydropower dams with storage capabilities are
usually related to the elimination of small floods, introduction of frequent, artificial
high-flow pulses, and lowering of river levels below natural low-flow levels, often to
the point of artificially creating frequent occurrences of extremely low or no flow.
The nature of hydrological effects varies with the purpose of the dam and the
seasonal regime of the river. Dams come in many different shapes and sizes. A
critical distinction between the types of dams reflects their purpose. Dams for flood
control exacerbate peak flow moderation effects, particularly in seasonally
torrential rivers. Hydroelectric dams are designed to create a constant flow
through turbines, and therefore tend to have a similar effect on discharge patterns.
However, if the intention is to provide power at peak periods, variations in
discharge of considerable magnitude can occur over short timescales, creating
artificial freshets or floods downstream. Dams for irrigation cause moderate
variations in flow regime on a longer timescale, storing water at seasons of high
flow for use at times of low flow.
The downstream impacts of dams are complex, and have knock-on secondary and
tertiary impacts on aquatic and floodplain ecosystems. These often go unrecorded,
except by those left coping with them. There are relatively few studies of
downstream degradation following dam construction in the developing nations.
Downstream impacts can extend for many hundreds of kilometers downstream,
and well beyond the confines of the river channel. Transformation or modification
of discharge patterns and stream environments has a range of significant effects
on those ecosystems. The impacts of dam construction on downstream agriculture
can be significant. According to a 1978 study of the Bakolori dam on the Sokoto
river north-west of Nigeria, the dam caused a significant reduction in peak flows
and reduced the depth, duration and extent of inundation in the floodplain for 120
km downstream before the next major confluence with the Rima river (Adams,
1985). In three survey villages, flooding was reduced by an average 50 per cent.
The cropped area fell from 82 per cent to 53 per cent in one village, and a
particularly marked fall was seen in the area under rice (from about 60 per cent of
fields to 14 per cent in one survey village). The proportion of households
undertaking dry season cultivation fell from 100 per cent to 27 per cent in one
village (Adams W., 2000).

Reservoir operations management – experiences from other countries
Improving the flows in the river and trying to mimic the natural flow regime is
emerging as an inevitable objective for sustained river basin management in any
nation. The Draft National Water Policy of India has also highlighted the
significance of this objective in spite of the inherent drawbacks in the manner in
which the ecological needs of a river are interpreted. The large scale damming of
rivers and the consequent reservoir operations management is being recognised
as the main culprit leading to adverse downstream impacts. The Ministry of
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Environment and Forests (MoEF) has decided to introduce the Building Block
Methodology as a holistic methodology to assess environmental flows in rivers
where a cascade of dams are planned, as in the north-east. However, this
methodology as is used in India, does not include the role of river dependent
communities or their assessment of the flow regimes required for their various
needs. Monitoring and compliance mechanism of environmental flow release is
also not given the due consideration it deserves.
The strategies needed to improve the flows in those rivers which are already
heavily dammed and developed even to the extent of basin closing are yet to be
given the due importance they deserve. Reservoir Operations Management
(ROM) is being tried out in a few countries, which is discussed in this section. The
efforts to improve downstream flows through re–operation of the upstream
reservoir as a conflict resolution strategy being attempted in the Chalakudy river
basin is the first of its kind in the country.
Most of the experiences at a global level pertain to environmental flows. ROM
based flow improvement cannot be considered as environmental flows unless
efforts are made to arrive at the appropriate flow regime based on all the different
objectives of allowing environmental flows into the river (fisheries, floodplains,
preventing saline ingress, improving water quality, cultural needs, etc.). However,
ROM can at least partially contribute towards improving the ecological condition of
the river while trying to meet the basic and livelihood needs of downstream
populations.
Assessing the hydrological alteration caused by dam operations is only a first step
in a more comprehensive process of modifying dam operations in order to
improve dam performance (Richter B. D. and Thomas G.A., 2007). However, for
rivers where an environmental flow assessment has not yet been carried out, and
environmental flow requirements have consequently not been established, the
reduction of dam-induced hydrological alteration can serve as an interim goal and
as a starting point for an adaptive management process before comprehensive
ecosystem research results are available (Richter et al., 1997). This is the
approach followed in the present action research. Opportunities for recovering
social and environmental benefits through dam re-operation will be constrained by
existing water allocation entitlements, biological and physical conditions, socioeconomic limitations, political or legal impediments, and the physical features of
existing dams. A basic premise is that dams must be viewed as components of
integrated water management systems, such as irrigation or urban water supply
systems or energy grids. It is only through this holistic perspective that the full
range of opportunities for dam re-operations can be realised (Richter B.D. and
Thomas G.A., 2007).
A framework has been developed by Richter and Thomas (2007) for planning and
implementing a dam re-operation project. Though the ecological consequences
assessment due to reservoir re-operation may take time and resources in a
country like India, the framework provides guidelines for a plan of action.
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Assess dam-induced hydrologic alteration

Describe ecological & social consequences

Specify goals for dam re-opening

Design dam re-opening strategies to attain goals

Implement dam re-opening strategies

Assess results against goals

The idea of integrating the releases of water from upstream dams and the needs
of people and ecosystems in downstream floodplains is being widely discussed
and accepted all over the world. However, such planning is not simply a technical
task. The diversity of downstream needs makes it effectively impossible to devise
a single solution that automatically takes account of all interests. The possibility of
community based management of water releases from dams has been tried in the
Phongolo floodplain in South Africa. Here some 70,000 people depend on wetland
resources sustained by the flooding of the river. The Phongolo was dammed in the
1950s, but the Pongolapoort Dam was only filled to 30 per cent capacity to avoid
inundation of a part of Swaziland. Water was released from the dam to serve
downstream communities, but up to 1984, the restructured floods were smaller
and unpredictable in timing, and created a risky environment for floodplain
resource use. In 1984, the reservoir was filled to capacity by floodwaters from
cyclone Dominoa, and larger releases began to be possible. This enabled
ecological conditions in the floodplain to be restored, but it did nothing to reduce
uncertainty for floodplain communities. From 1983, downstream villages began to
organise themselves to present their needs and interests, and gradually ‘combined
water committees’ were set up. In 1988, a Liaison Committee met to hear the
views of all stakeholders. There are now careful agreed procedures for Ward
Water Committees to communicate their needs for floods to the Department of
Water Affairs (Adams W.2000).

Improved downstream water management
Increasing physical shortage of water on the one hand and lack of access to good
quality water on the other are the two most important problems plaguing
management of water resources. Enhancing the productivity of available water,
improving management of water resources, and planning for water resources
management within the larger framework of a river basin are being recognized as
the long term options to tide over this crisis.
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Irrigation is the largest user of freshwater on planet earth. As per FAO estimates,
irrigation presently claims close to 70 per cent of all freshwater appropriated for
human use. World over, there are more dams built for irrigation than hydropower.
In India, canal irrigated area has increased from 8.3 million ha to 18 million ha
between 1950-51 and 1999-2000 (MoWR, 2006). In many cases, hydropower
stations are constructed upstream due to the high head available and irrigation
projects downstream. In rivers with hydroelectric projects in the upper reaches
and irrigation projects downstream, conflicts arise when there are changes in the
operation of hydropower projects. The daily and seasonal operation pattern of the
irrigation projects which have been tuned to a particular release pattern from the
hydropower station are impacted due to such changes. Farming of seasonal crops
like rice which are highly water sensitive suffer either due to untimely release of
water or non–availability when the need is high. In the ayacut area of the CRDS
which has been selected for the present action research, many farmers have
stopped growing rice due to the above scenario.
Today, the agricultural economy faces the huge challenge of producing more crop
with less water - the ‘more crop per drop’ approach. Improving the performance of
irrigation services and better on–farm management of water for crops have been
recognised as the most important long term strategies towards achieving more
crop per drop.
The Draft National Water Policy (section 6.5) says that “water saving in irrigation
use is of paramount importance. Methods like micro-irrigation (drip, sprinkler,
etc.), automated irrigation operation, evaporation transpiration reduction, etc.,
should be encouraged and incentivised. At many places, seepage from irrigation
canals in the monsoons results in recharging underground storage enabling higher
conjunctive groundwater use in the low flow season. The advantages of such recycling may also be considered.”
For enhancing the productivity of available irrigation water, improved management
of the canal irrigation system is critical. However, the experience world over
reveals that managing canal irrigation systems to achieve efficiency, equity and
sustainability is a difficult task. Participatory approaches and management transfer
reforms have been promoted widely as part of the solution for more cost-effective
and sustainable irrigation services. In recent years, large agency-managed
systems have been turned over partially or completely to various types of
management bodies including Water Users Associations and Beneficiary Farmers
Associations. However, these new management bodies, formed as part of
irrigation management reforms, often inherited dysfunctional infrastructure and
severe financial limitations. In addition, they were often ill-prepared and
inexperienced to operate and manage these complex systems.
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According to many studies carried out by the FAO Water Development and
Management Unit (NRLW) of the Land and Water Division, sub-standard canal
operation is among the major causes of underperformance of irrigation systems.
Operation and maintenance have long been associated with canal irrigation
management. The former is concerned with adjusting the setting of structures,
whereas the latter is about maintaining the capacity of the structures. However,
recognising and diagnosing trends or changes in the hydraulic properties of a
canal (caused by siltation, weed infestation, tampering, etc.) form an intrinsic part

of operations. A proper diagnosis should result in: (i) an operational mitigation
strategy (i.e. coping with the changes temporarily); and (ii) hydraulic maintenance
requirements/specifications to restore hydraulic and operational capacity. Further,
there is the mistaken belief among many that the issues of poor irrigation
performance are not related to engineering but have more to do with the socioeconomic context. However, many surveys carried out by the FAO show that
canal operation is not well mastered and that it is very often the origin of a vicious
cycle of poor service and poor fee recovery, leading to poor maintenance and
resulting in the physical deterioration of the irrigation infrastructure and services
provided.
The complexity of irrigation water management is another aspect that needs to be
addressed in its correct perspective, for the following three reasons:
1. Service to users is more diversified. Improving the performance of irrigated
agriculture requires more flexibility in water delivery for modern on-farm irrigation
methods such as drip irrigation. A spatially diversified and dynamic service
demand is the new challenge faced by irrigation managers.
2. Water management is more demanding. Increasing competition for water
requires water management to be more effective and efficient. Complexities
increase further where management evolves towards Integrated Water Resources
Management (IWRM).
3. Management should be more cost effective. Over time, it is becoming more
difficult for governments to continue to subsidise irrigation management. The
period when direct and indirect inputs covered by government agencies were not
really accounted for belongs to the past. Investments in irrigation infrastructure,
state owned or user-group-owned, need to be economically sustainable, and costeffective management is now imperative.
Operating an irrigation canal system is also not easy. The source of water, the
farm size, the topography of the region and the services expected by the users are
all important aspects which decide the operation. The primary goal of the
operation of a canal system is to deliver irrigation water to users according to an
agreed level of service that is well adapted to their requirements for water use and
cropping systems. There has been a transformation from manually operated to
automated canal operation systems across the world, especially in those places
where the labour cost is high and most of the irrigation cost is borne by the users.
Thus, the choice for managers is not one of either ‘very expensive high
technology’ or ‘no change at all’ but somewhere in between, and the necessity is
to implement modernisation at an appropriate pace. Modernisation is a continuing
process that requires step-by-step implementation, and it must be driven by the
demands and resources of users. Indeed, FAO (1997) has defined modernisation
as “a process of technical and managerial upgrading (as opposed to mere
rehabilitation) of irrigation schemes with the objective to improve resource
utilisation (labour, water, economics, environmental) and water delivery service to
farms.” (FAO, 2007)
In Kerala, most of the irrigation projects have been implemented for increasing the
extent of rice cultivation from two to three crops of rice. However, by the 1970s,
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once the Green Revolution boom started subsiding along with changing social and
economic compulsions to shift towards revenue crops, farmers gradually started
converting rice farming areas to economically more productive crops like banana,
coconut, arecanut, nutmeg, etc. Issues at the system and operation level resulting
in uncertainty of water availability and untimely availability of irrigation water have
also contributed to the decline in rice farming. Presently, there are government
sponsored attempts to revive the area under rice. Rice systems need water for
three main purposes: i) evapo-transpiration; ii) seepage and percolation; and iii)
specific water management practices such as land preparation and drainage prior
to tillering.
Table 2.1: Water requirements of irrigated rice (FAO norms)
Purpose of water
Land Preparation

Consumptive use ( mm/ day)
Low
High
150
250

Evapo-transpiration
Seepage and Percolation
Mid season drainage
TOTAL

500
200
50
900

1200
700
100
2250

Remarks
Refilling soil moisture, tilling and
puddling
Maintaining water pounding
Refilling water basin after drainage

Since rice is grown in standing water, it needs more water than any other crop
except sugarcane. Meanwhile, rice paddies also serve the very critical role of
maintaining the water table and recharging ground water. Under the present
scenario, it is imperative to preserve rice farming for both food and water security.
However, irrigated rice farming would need efficient water management including
water saving techniques like the System of Rice Intensification (SRI) wherever
applicable. Andhra Pradesh is one of the states which has tried to bring out
systemic changes in rice farming through the System of Rice Intensification.
Andhra Pradesh contributes up to 13 per cent of national rice production. Rice is
cultivated using canal irrigation, tanks and tube wells in the state. Since 2000, the
area under rice has dropped drastically. Canal irrigation projects, the main source
of irrigation, are operating at an efficiency level as low as 35%, and about 11% of
the canal-irrigated area has become saline and waterlogged. There has been a
gradual shift from canal to tank to ground water usage for irrigation which in turn
has placed stressful demands on the state’s ground water resources. The System
of Rice Intensification was introduced in AP in 2003. SRI farmers in the 2009–2010
season had an 18 per cent yield advantage, with a much higher increase in their
net returns per hectare (52 per cent) due to reductions in the cost of production.
The number of irrigations and pumping hours were 52 per cent lower with SRI
than conventional crop management. Farmers could skip half of their irrigations
during the crop season and still have higher yield and economic return (Adusumilli
R. and BhagyaLakshmi S., 2010) Micro-irrigation, crop diversification and multiple
uses of water are also being promoted as a means to make judicious use of
available water. Micro-watershed management with restoration inbuilt into it is an
appropriate long term strategy to tide over water scarcity while enhancing water
resources.
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Pitching ROM and Improved Water Management within River Basin
Management
Globally, there has been a major shift from operating at a project level to
Integrated Water Resource Management (IWRM). IWRM involves managing water
resources at the basin or watershed scale, managing demand and optimising
supply including assessments of available surface and groundwater supplies, and
evaluating the environmental impacts of distribution and use options. IWRM
principles are based on equitable access to water resources, broad stakeholder
participation, an inter-sectoral approach to decision making based on sound
science, and usually require establishment of adequate regulatory and institutional
frameworks.
Another approach being put forward as a holistic approach to Integrated Water
Resources Management is Integrated River Basin Management (IRBM). IWRM
and IRBM are often used interchangeably. The key difference between IWRM and
IRBM is the spatial and ecosystem focus of IRBM, which emphasizes river basins
(and sub-basins) as the natural hydrological units within which sustainable water
resource management can be organised best. In this way, IRBM can be seen as a
subset of IWRM, which tends to stress the need for integration at all levels,
independent of any particular spatial scale or hydrological unit. IRBM lays down
institutional structures that take care of conflicts arising from the sharing of water
resources and the negative externalities associated with it. IRBM also follows the
lowest appropriate level of management up to water users associations and
informal stakeholder participation.
The 2000 Water Framework Directive of the European Union (WFD) covers the
entire water environment including rivers, streams, lakes, artificial waters,
estuaries and coastal waters, and their environs, and applies new standards for
management. It requires new ways of working and introduces a management
framework based on river basins. The WFD recognises that action in one part of a
river basin can have impacts in another, and that the activities of one set of water
users can affect the interests of others. Thus, all these aspects must be managed
in an integrated way (Environment Agency, 2006). This is an important aspect
which has been applied in the upstream–downstream conflict resolution action
research.
In India, river basin management has so far followed a highly bureaucratic
approach to the governance of river basins with emphasis on ‘utmost
development’ at the cost of the ‘ecological integrity’ of rivers. The Damodar Valley
Corporation was the foremost among the river basin organisations in the country,
which was modelled along the lines of the Tennessee Valley Authority. This was
followed by enactment of the River Boards Act, 1956 and later, the Inter-State
Water Disputes Act, 1956. This led to setting up of a number of River Boards and
Inter-State Disputes Tribunals in the country. These Acts rest on the assumption
that a river is state property and that it is a commodity for the use of mankind
alone. Some of the major implications of this conceptual assumption are that
these laws facilitate the following: (i) ‘water goes where people went’ compared to
the earlier condition that ‘people went where water goes;’ (ii) A greater gain in the
very first act of attempting to build a dam rather than in completing, sustaining or
maintaining it; (iii) Fragmentation of natural resource cycles and management
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systems; and, (iv) A conflict model of development of centralisation rather than a
cooperative one (Thakkar H.,1999).
A key question now in relation to management of the river basin is to move away
from the ‘stability equilibrium’ of the river system to a ‘metastability equilibrium’.
This calls for river managers to understand the dynamic nature of the river
systems and evolve flexible institutional and technical options for river basin
management. Termed as the ‘threshold approach’, this involves ‘process-oriented’
investigation of the river management problems and efforts to plan and manage
them, which requires a site-specific approach (Newson M.,1992).
The present action research uses the perspective put forward by Newson. An
attempt is made to understand the river basin management problems at a
pragmatic level, and to place ROM and improved canal water management within
the larger river basin management and revival plan of the Chalakudy river basin.
As for the canal management part, the focus is more on improved water delivery
through stakeholder involvement. The IWRM principles such as ensuring equity in
use and distribution of water, broad stakeholder participation, and an inter-sectoral
approach to decision making based on sound science have been tried out in this
endeavour.
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Chapter 3

The Chalakudy River: Status and Water
Availability

The Chalakudypuzha is the fifth largest among the west flowing rivers of Kerala.
The river has a catchment area of 1704 sq km (300 sq km in Tamil Nadu and the
rest in Kerala) and an annual yield of 2033 MCM (Water Resources of Kerala,
1974). This is one of the most extensively utilised rivers in the state. Its major
tributaries are the Sholayar, originating from the Anamalai hills; the Parambikulam
Aar and Kuriarkutty Aar, originating from the Parambikulam plateau, and the
Karappara Aar coming from the Nelliyampathy hills.
The river, flowing through high altitude grass lands, lush evergreen and semievergreen forests, reaches midland at about the 85th km. After traversing another
50 km, it joins the right arm of the Periyar at Elanthikkara in the Puthenvelikkara
Grama Panchayath, before it finally empties into the Arabian sea at Azheekode.
The river is famous for its rich biodiversity, especially in riparian species and fish,
diverse ecological niches at different altitudinal ranges within the catchment, the
beautiful Athirappilly and Charpa waterfalls, and Vazhachal rapids along its
meandering course. The river water is believed to have medicinal properties. The
very high variation in rainfall pattern and distribution across different locations
within the river basin ranging from Parambikulam, a low rainfall area (around 1400
mm) to Valparai, a very heavy rainfall area (around 5000 mm), has allowed niches
for different vegetation patterns to evolve in the valleys over time.

Athirappilly waterfalls in
the peak of monsoon
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Fig 3.1 : Map of the
River Basin

Dependence on the river
The river is the lifeline for about 30 local self governments (LSGs) and about ten
lakh people. It has six dams, one diversion weir, and an inter-basin diversion
arrangement. Details of the major projects are provided in the table below.
Table 3.1: Existing dams and diversion structures in the Chalakudypuzha
Sl.
No.

Name of the project

Year of
commissioning

Purpose

Storage
MCM

1

Poringalkuthu Left Bank
HEP

1957

Electricity
generation

32.00

2

Thunakadavu (PAP)

1965

Diversion

15.77

3

Kerala Sholayar (PAP)

1966

Electricity
generation

153.49

4

Parambikulam (PAP)

1967

Diversion

504.66

5

Peruarippallam (PAP)

1971

Diversion

17.56

6

TN Sholayar (PAP)

1971

Electricity
generation +
diversion

152.70

7

CRDS

1959

Irrigation

0.21

8

Idamalayar
Augmentation Scheme

1994

Diversion

PAP – Parambikulam –
Aliyar Project
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Fig 3.2 : Schematic
Diagram of the
Chalakudy River
showing the dams and
stretches where there is
reduction in flow

The Poringalkuthu Hydroelectric Project
The Poringalkuthu Hydroelectric project (PLB HEP), the first major dam on the
river, was commissioned in 1957. This 26 m high dam is situated on the main
river, about 40 km east of Chalakudy town. Incidentally, this is the only dam on the
main river; the rest are on various tributaries of the river. The project had four
generators of 8 MW each. The station now has an additional generator of 16 MW
capacity (commissioned in 1999), taking the total installed capacity to 48 MW.
Another additional generator of 24 MW is planned to be installed.

The Parambikulam – Aliyar Project
The construction of the five dams as part of the multi-basin, multipurpose, interstate Parambikulam Aliyar project (PAP) began after the first PAP agreement was
signed in 1958. These dams were commissioned between 1965 and 1971. Four of
these, the Tamil Nadu Sholayar dam, the Parambikulam dam, the Thunakadavu
dam and the Peruvarippallam dam are built and controlled by the government of
Tamil Nadu. The state of Kerala commissioned the Kerala Sholayar dam in 1966.
Storage and diversion structures at Nirar, a tributary of Periyar, and Palar and
Aliyar, tributaries of Bharathapuzha, also form part of the PAP. The PAP
reservoirs in Chalakudypuzha basin, namely, TN Sholayar, Parambikulam and
Thunakadavu dams, provide storage and transit facility to water diverted from the
Nirar sub-basin. As the entire yield from Nirar is diverted from Thunakadavu to
Aliyar and Thirumoorthy reservoirs on the Tamil Nadu side along with water, this
transit does not have any impact on water availability in Chalakudypuzha.
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The Kerala Sholayar dam, constructed across the Sholayar tributary, is situated at
Ambalapara, about 65 km east of Chalakudy town. This 57 m high dam has a
gross storage capacity of 153.49 MCM. Water from the dam is taken to a

powerhouse with an installed capacity of 54 MW (18 MW*3), and after power
generation, the water reaches the Poringalkuthu reservoir through Anakayam
thodu.

Tamil Nadu Sholayar
reservoir in summer

CRDS – Chalakudy River Diversion Scheme
The Chalakudy River Diversion Scheme (CRDS), a major irrigation scheme, has a
weir of 3.96 m height at Thumboormuzhi, 15 km east of Chalakudy town. The
canal system has a total length of 100 km for main canals and about 275 km for
branch canals. The system caters to the irrigation needs of about 14,000 ha. The
CRDS is the first major development scheme on this river. Partial operation of the
scheme began in early 1950s, and it was fully commissioned in 1959.The scheme
envisaged diversion through gravity of the natural flows in the river to adjacent
water scarce areas for the purpose of irrigation. The head works does not have
storage. (Live storage at the weir is 0.218 Mm3 only.)
The Idamalayar diversion scheme that diverts a portion of the monsoon inflow into
the Poringalkuthu reservoir started its operation in the early 1990s. It is a free
flowing arrangement above a certain level (1.75 m below FRL) in the reservoir.
About 500 m of canal was built for this purpose from where water is taken through
a natural stream for about 6 km before it empties into the Idamalayar reservoir in
the Periyar basin.
A number of smaller schemes also draw water from the river for various purposes.
Chalakudypuzha figures as one of the rivers with the highest number of lift
irrigation (LI) schemes in Kerala. There are about 50 major LI schemes and about
650 private pumps drawing water directly from the river for irrigation purpose.
About 30 drinking water schemes provide water to a large population in the river
basin up to the Kodungallur area near the coast. A few industries are also drawing
water from the river.
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View of CRDS from left
bank

Current water availability
The annual utilisable yield of the river is 2033 Mm3 (Water Resources of Kerala,
1974). Most major tributaries of the river were perennial, having reasonably
healthy flow even in peak summer months. Almost 75 per cent of the upper
catchments were forested until the middle of the 19th century. At present, many of
these tributaries dry up during summer due to deforestation, dams and diversions.
Water diverted through the PAP system is not available to the river at present.
Water from a 287.5 sq km catchment of the Parambikulam group of reservoirs is
diverted completely. An average of about 50 per cent of the yield from the 121.73
sq km catchment of the Upper Sholayar is diverted to Tamil Nadu. Average
diversion to Tamil Nadu from the Chalakudypuzha in the period 1970 to 2002 is
about 450 MCM (Technical Committee Report PAP, 2003).
At Kerala Sholayar, yield from its own catchment of 64.72 sq km and the water
released from the Upper Sholayar through power house II of that station is
available. As per the PAP agreement, Kerala Sholayar power house is entitled to
use 12.3 tmc ft (348 MCM) of water annually, inclusive of yield from its own
catchment.
The total catchment area above the Poringalkuthu dam is 1000 sq km. After the
PAP diversions, water availability at Poringalkuthu is limited to the yield from its
free catchments (about 526 sq km) and release from the Kerala Sholayar. Since
early 1990s about 250 MCM of water is diverted from the Poringalkuthu reservoir
to the Idamalayar reservoir in the adjacent Periyar basin during monsoons.
According to derived KSEB discharge data PLB HEP , average annual water
discharge from PLB in the period 1997 to 2006 (post the Idamalayar diversion)
was just above 900 MCM.
The river below Poringalkuthu receives discharges from the dam and the rainfall
runoff during the monsoons. As even the hilly areas in this stretch are now devoid
of forest cover, there is little flow after the monsoons are over. Hence the water
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availability below Poringalkuthu during non-monsoon months is almost entirely
defined by the discharge from its powerhouse.
Water flowing down from Poringalkuthu is diverted for irrigation at Thumboormuzhi
from November-December to May. There is practically no flow in the river below
the weir at Thumboormuzhi during the summers except for some seepage. The
river is almost a stagnant water body from about the 100th kilometer from its origin
during the summer months. But for the regulator at Kanakkankadavu just above
the confluence with the Periyar, salinity would have intruded up to this stretch.
Reduced water availability due to multiple factors, increased pollution load, and
indiscriminate sand mining from the riverbed have contributed to a gradual decline
in the health of this once beautiful and vibrant river. Issues with respect to interstate water diversion, conflicts over new project proposals (Athirappilly HEP),
conflicting interests in management of available water, etc., are prevalent in the
basin. Efforts at bringing back the lost glory of the river are gaining momentum.

Rich biodiversity
Chalakudypuzha is famous for its fish diversity. Studies show that the river has
104 species of fish, the highest among rivers in Kerala, and one of the highest in
India. The abundance of fish wealth has decreased considerably over the past half
century. Fragmentation of the river course by dams, reduction in riparian forest
stretches, sand mining, etc., have contributed to this state of affairs. The National
Bureau of Fish Genetic Resources has recommended that the upper reaches of
the river should be declared a fish sanctuary.

Riparian forests at
Vanhachal
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The river basin has a rich though fragmented stretch of riparian forests. The
forests are also a high elephant density area with frequent movement of elephants
through Parambikulam to the Pooyamkutty forests through Vazhachal tract, high
avian diversity - especially the four species of hornbills - and three Important
Bird Areas. The river basin includes the recently declared Parambikulam Tiger
Reserve and is part of the Indira Gandhi National Park. The river basin also holds
three Important Bird Areas and is also part of the Anamudi Elephant Reserve No.
9. A study by the French Institute of Pondicherry has identified that the Vazhachal
Forest Division has a very high conservation value of 75%, which is indicative of
its rich biodiversity.
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4

Chapter 4

Description of Conflicts and Stakeholder
Analysis

The downstream impacts experienced are more direct if there are major water
diversion schemes built downstream for irrigation or drinking water purposes.
There could be two types of scenarios here. In case a synchronisation between
the upstream releases and downstream needs based on mutual agreement
between the concerned Power Department and Irrigation Department already
exists, a sudden change in the operational pattern of the power station from base
to peak load without mutual discussions can create problems of breakdown or
disruption of the irrigation water releases and distribution through the canals. In
case a new hydropower project is implemented on an already dammed river with
irrigation projects operating downstream, the power generation pattern of the new
project can also create problems in the operation of the irrigation project
downstream. Conflicts are bound to arise in such situations. Such conflicts can be
broadly interpreted as upstream–downstream conflicts in relation to the use of river
waters. In such a typology of conflicts there is a need for all those who depend and
use the river to be included in the conflict resolution process given the far-reaching
implications of the conflict. Hence, a stakeholder analysis is also attempted in this
section to understand the potential role and limitations of the major stakeholders in
the resolution process. This would assist in determining a conflict resolution
strategy without unreasonably high expectations and loss of hope.

The conflict and its stages
Any conflict usually has a trigger. The decision to construct a seventh large dam
across the Chalakudy river for the proposed Athirapilly Hydroelectric Project
became the forerunner of a series of events which culminated in the action
research towards resolving the conflict. The Kerala State Electricity Board (KSEB)
put forward a proposal to construct the 163 MW Athirappilly Hydroelectric Project
on the Chalakudy river in the 1980s. The project, consisting of a 23 m high, 311 m
long dam with two power houses with installed capacities of 80X2 MW (main
powerhouse) and 1.5X2 MW (dam toe powerhouse), tunnels, penstocks, etc., is
mainly envisaged as a peaking power station. The project design is such that it
would have created drastic daily flow fluctuations to the tune of 1:17 during offpeak and peak hours in the summer months if implemented. (During peak hours,
the flow below the confluence of the tail race waters would be 132.65 m3/s for an
average of 1.5 hours/day. For the rest of the time, the river would flow at 7.65 m3/s
only). Later, the proposed project triggered large scale protests on ecological and
social grounds within the river basin extending to the state and national level.
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The environmental clearance granted to the project in 1998 and 2005 was
challenged in the Kerala High Court during 2001 and 2005 respectively through
public interest litigations. In both cases, the petitioners were able to obtain
favourable judgements. After the controversy over the Silent Valley Hydroelectric
Project in the late 70s and early 80s, the Athirappilly issue turned out to be one of
the most discussed dam related conflicts both in the media and by the public
during the 2007–2010 period in Kerala. People registered their protest against the
project in court, ordered public hearings, and participated in satyagrahas, river
walks, rallies, and public meetings. Despite the widespread protest and court
directions, the Kerala State Electricity Board managed to gain environmental
clearance for the project for a third time in 2007. The issue finally reached the
Minister for Environment and Forests in 2009. The Minister intervened and issued
a show cause notice to the KSEB seeking reasons for not revoking the
environmental clearance granted in 2007. Presently, even though no final decision
on the project has been made, it is widely believed that the project will not be
implemented. A public interest litigation filed in the Kerala High Court challenging
the environmental clearance granted in 2007 is still pending.
One of the main arguments raised against the project was that the daily flow
fluctuations as mentioned above would impair the functioning of the Chalakudy
River Diversion Scheme (CRDS), a major irrigation project catering to the water
needs of 14,000 ha of farmland spread across 20 local self-governments (LSGs)
in Thrissur and Ernakulam districts of central Kerala. An in-depth analysis of the
impacts of the proposed project revealed the already existing flow fluctuations due
to the semi-peaking operations of the 48 MW Poringalkuthu Left Bank
Hydroelectric Project (PLB-HEP) and its impacts on CRDS. During summer, when
all the streams feeding the main river dry up, the water delivery though the CRDS
completely depends upon the reservoir releases from the PLB–HEP. Hence, one
of the expected outcomes of the present action research is to address this conflict
of interest between power generation and downstream needs. The conflict
between CRDS and other downstream uses due to the total diversion of water at
Thumboormuzhi and the conflict among beneficiaries of CRDS for the available
water are also considered.
To summarise, the main conflicts involved are:
1. The conflict between the Irrigation Department and KSEB with respect to timely
release of water for irrigation needs.
2. The conflict between the CRDS and downstream uses due to the total diversion
of water at Thumboormuzhi.
3. The conflict among beneficiaries of the CRDS for the available water.
It is expected that through synchronising the operations of the Kerala Sholayar
and Poringalkuthu HEP with the downstream needs during non-monsoon months,
some of the basic and livelihood needs like drinking water and farming needs of
the inhabitants within the river basin can be met without compromising on equity
of distribution.
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The reasons for the conflict
In most cases, the original reason leading to the conflict situation is separate from
the manifestation of the conflict or perception of the conflict by the people. In this
case, people living in the downstream are already facing water scarcity. They do
not receive sufficient water for drinking and irrigation needs. The decision to build
a new dam has accelerated the fear that one more dam would increase their
woes. They register their complaints about non–availability of water before the
Panchayath and Irrigation Department, and in accessible political spaces. The
local self-governments run from pillar to post to provide good quality drinking water
to tide over the crisis. The Panchayaths and the canal farmers stage dharnas
before the Irrigation Department offices. However, unless the linkages are
understood, analysed and placed before all the stakeholders, it is difficult for the
people and all the concerned parties to arrive at long term solutions to overcome
the conflict. Hence, the Chalakudy Puzha Samrakshana Samithi (CPSS) decided
to carry out an in-depth assessment of the reasons behind the downstream
conflict.
The inherent reasons behind the conflicts could be summarised as:
Violation of the PAP agreement condition regarding the maintenance of the
water level at Full Reservoir Level (FRL ) on 1st February has reduced summer
water availability in the river. (Here the parties involved are the two state
governments. The issue seems to have been solved to a certain extent as can be
seen from the fact that in five out of six years since 2005, the water level at Kerala
Sholayar on 1st February was close to FRL).
The operation pattern of the Poringalkuthu HEP, the lowest storage reservoir
in the river, has changed from base load to semi - peaking style. The KSEB is
faced with the task of growing peak demand for electricity in the state. As far as
the Board is concerned, hydel stations are best suited for peaking operation.
Hence they have changed the operation pattern from base to semi-peak.
The CRDS needs a steady flow in the river to meet the irrigation requirement
as there is no storage at the head works. Historically, this is a facility that they
enjoyed until the change in the operation pattern of the Poringalkuthu HEP. The
daily flow fluctuation due to this peaking operation is severely affecting the
operations of the CRDS.
A strategy that meets the requirements of all parties to the best extent possible in
a judicious manner, and one which is enforceable, is the need of the hour. This
strategy would need a thorough analysis of the stakeholders involved in the action
research. A word of caution here: the conflict resolution strategy cannot be
assumed to address and resolve all the downstream issues faced by all the
stakeholders in the river basin. However, it can serve as a socio–political entry into
a decentralised river basin planning process that can be scaled up.
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Stakeholder analysis
Why stakeholder analysis?
The primary question to ask is who has rights over a river, and who actually
manages it? The seeds of conflicts over river water sharing and management can
be traced back to this question. Are holders of this right aware of it and powerful
enough to use it? Are the river managers more powerful, and are they usurping
the rights of the communities who depend on the river directly?
The main objective of this stakeholder analysis is to define whom to try to involve
in designing a multi-stakeholder process, how to involve them, and whose needs
must be considered. A stakeholder analysis should ideally lead to stakeholder
participation, whereby stakeholders - those with rights (and therefore
responsibilities) and/or interests - play an active role in making decisions and in
the consequent activities which affect them. A stakeholder analysis aims to
identify and define the characteristics of key stakeholders; understand the
relations between stakeholders, including an assessment of the real or potential
conflicts of interests and expectations between stakeholders; and assess the
capacity of different stakeholders to participate (Campbell et al., 2009)
The stakeholder analysis related to the action research towards resolving
upstream-downstream conflicts in the Chalakudy river basin in Kerala attempts to
address these questions. It is becoming increasingly evident that the primary right
holders like farmers and tribals are the least powerful, and often the least aware in
making decisions regarding water management or river flow management.
However the managers of river flow like the KSEB and the Irrigation Department
control even the use of water by primary stakeholders or right holders.
The present analysis very briefly tries to place the different stakeholders (right
holders and managers) with respect to the power they have in society, the
positions they are presently taking and the positions they can take towards better
management of the river with mutual respect and give and take. In this context, it
is important to note that the conflict resolution strategy is part of a larger plan
towards a river basin community driven planning process for the revival and
judicious management of the land and water resources in the river basin, where
the community includes all stakeholders from local people to the government.
Since the conflict and the status of the river have been discussed in previous
sections, we now begin with the stakeholder analysis.

Stakeholders involved
The chief stakeholders involved in this conflict are:
The Inter-State Water Resource Cell of the Government of Kerala
The Kerala State Electricity board (KSEB)
The Irrigation Department
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The Forest Department

Concerned Local Self Governments (LSGs)
The farmers of the Chalakudy River Diversion Scheme (CRDS) command area
The communities in the region
The Department of Agriculture
The Agricultural Research Station (ARS), Kerala Agricultural University
The role and responsibility of each stakeholder with respect to the conflict are
briefly elaborated in the following table, followed by a description of the
stakeholders. The stakeholders have been categorised into different typologies
based on their roles and responsibilities.

Table 4.1: Stakeholders and their roles and responsibilities
Sl. No.

Stakeholder

Roles/Responsibilities

Power equations

1

Government of
Kerala (GoK)
Inter-State Water
Resource Cell

Responsible for the realisation
of water as per ParambikulamAliyar Project (PAP)
Agreement. The Water
Resources Department (WRD)
is the custodian of rivers. The
Irrigation Department also falls
under it.

Ideally, with an inter-state
agreement in operation, the state
should be able to ensure its
effective implementation. However,
there are many instances when it
has failed in its task.
The WRD does not have control
over activities of other departments
with respect to rivers.

2

Kerala State
Electricity Board
(KSEB)

Controls the two hydroelectric
projects, Kerala Sholayar and
Poringalkuthu HEP.

Virtually controls the river flow due
to the strategic locations of the
dams. Though responsible to a
major extent for the downstream
impacts, it escapes from public
scrutiny. Enjoys maximum political
backing and a high social standing.

3

Irrigation
Department (A
wing of the Water
Resources
Department)

Responsible for ensuring water
availability through the
Chalakudy River Diversion
Scheme (CRDS).

Often at the receiving end from
both top and bottom. Not strong
enough nor politically and socially
backed to demand steady flow
from upstream. Faces farmers’
dissatisfaction due to shortage in
water supply.

4

Kerala Forest
Department

Custodian of the forested river
catchment and responsible for
protecting and regenerating the
catchment that will in turn
ensure flows into the river.

Ideally, this should be the
department with the most power to
question the manner in which
KSEB controls the river flow and
dam catchments to some extent.
However, considered least
important with regard to decision
making on forest diversion for non–
forest purposes or matters
concerning river flow.

5

Local SelfGovernments in
the river basin
and the
command area

Responsible for ensuring water
availability to the people.

Increasing water scarcity is a huge
challenge for most LSGs.
However, as they don’t have any
role in the water availability in the
canals, they are left with very little
options.
They also fail to see the pro-active
powerful role they can play in
ensuring downstream flows from
KSEB operated projects
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6

Farmers of the
command area

End users of water.

Often face shortage in water
supply resulting in agricultural loss.
Least powerful among the
stakeholders along with the
community.

7

Communities
The canal
dependent and
directly river
dependent
communities like
tribals

Dependent on canal flow for
drinking water availability.

Least powerful among the
stakeholders along with the
farmers.

8

Department of
Agriculture

Responsible for increasing
production and productivity of
crops.
Responsible for recommending
improved water management
practices for farmers.

Their only link is with the farmers in
the command area. Most of the
agricultural officers are totally
unaware of the canal operations or
existing water delivery mechanism.
Not at all in a powerful position in
terms of managing water.

9

Agricultural
Research Station
Kerala
Agricultural
University

Responsible for imparting latest
technical knowledge to
farmers, especially related to
water management.

Though a stakeholder that can
take a prominent role in providing
technical know-how on improved
water management, mostly prefers
to remain outside the orbit

Directly dependent on river flow
for their drinking water and
livelihoods.

Description of the stakeholders
Inter-state water resource cell – a secondary stakeholder
The inter-state water resource cell has the responsibility of ensuring compliance of
the provisions of the PAP agreement. The provision regarding maintaining FRL at
Kerala Sholayar on 1st February every year is of prime importance as far as the
summer water availability in the Chalakudy river is concerned. Unfortunately, the
state has, in the past, often failed to ensure timely water availability as per the
PAP agreement.
Campaigns are being carried out among the LSGs and communities regarding
various issues with respect to the PAP agreement. Media campaigns are also
being carried out. Lobbying with the government (through members of the
legislative assembly and parliament as well as directly with concerned ministers,
officials etc.) is also a continuous process.
Increased awareness of the issue, especially that of maintenance of the FRL on 1st
February, has made the public, LSGs and media more vigilant. This, coupled with
dedicated efforts from the state government, has improved the situation
considerably since 2005.
As the inter-state water resource cell is not directly involved in the conflict
between the power and irrigation needs, they can only be considered as
secondary stakeholders.
There are other outstanding issues with respect to the PAP agreement including
ensuring minimum flows below each dam. However, these are not treated as part
of the present conflict.
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Water Resources Department – a less powerful primary stakeholder
The Water Resources Department is morally responsible for the effective
management of our rivers and other water bodies. Ideally, they should be capable
of taking up the conflict between the irrigation and power needs with the Power
Department and find a solution to the issue. Unfortunately, even though the
national as well as state water policies give priority to drinking water and irrigation
needs over power generation, they have not been able to make any headway in
this regard due to the political power equations amongst the two departments.

KSEB – the most powerful primary stakeholder
The KSEB owns both the dams in the state, the Kerala Sholayar and the
Poringalkuthu. It virtually controls water flow in the river. With the drying up of all
the streams downstream of Poringalkuthu, the summer flow in the river is at
present entirely decided by the release from the Poringalkuthu reservoir. Earlier,
when the station was being operated for base load, the water available in the river
used to flow evenly. As the generation during peak hours (from 6 pm to 10 pm)
was raised some 20 years back, the power generation and the river flow for the
remaining periods fell considerably. After the commissioning of an additional
generator at Poringalkuthu (16 MW) in 1999, the peak flow increased further and
off-peak flow decreased correspondingly. These changes have affected the
downstream requirements. Unfortunately, the KSEB does not seem to be sensitive
to the downstream needs.
There has been communication to some extent between the irrigation authorities
and KSEB authorities about this matter. The KSEB is maintaining a stance that the
station can be operated only as per the power requirement, and are trying to
release water for irrigation as a goodwill gesture without jeopardising the power
needs of the state.
Since its involvement in the Athirappilly issue, the KSEB has been maintaining a
distance from the Chalakudy Puzha Samrakshana Samithi (CPSS) which is
playing the main role in the action research. Despite our repeated requests and
invitations to meetings and workshops, we have not been able to start a
meaningful dialogue with the board. Thanks to our constant interactions with the
local self-governments, the LSGs have begun communicating directly with the
KSEB on the ROM.

Irrigation Department – a less powerful primary stakeholder
The Irrigation Department is one of the primary stakeholders but a less powerful
one compared to the KSEB.
The CRDS is operated and maintained by the Irrigation Department. Apart from
providing irrigation water to about 14,000 ha, the project ensures water security in
the command area by helping to maintain the water table at comfortable levels.
With no storage facility at the head works, the project is dependent on a steady
river flow for its smooth operation. However, the peaking operation at
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Poringalkuthu has altered the water availability pattern for the CRDS, thus
affecting the efficiency of the project.
As part of the action research, a continuous dialogue is being carried out with the
concerned irrigation officials of the CRDS. Efforts at improving the management of
the system are also being attempted with the involvement of the department along
with the LSGs, farmers and agriculture officials. The Irrigation Department is
cooperating keenly towards the conflict resolution efforts.

Kerala Forest Department – the least powerful government level primary
stakeholder which is unaware of its role
Around 1100 sq km catchment in the Kerala part of the river basin is under the
custody of the Kerala Forest Department. The power generation at Poringalkuthu
and Kerala Sholayar HEPs depends on the inflow into the reservoirs which in turn
is dependent on the health of the forested catchments. Hence, the Forest
Department is actually a primary stakeholder deciding the river flow. However, this
department is one of the least powerful in the bureaucratic, social and political
power hierarchy. Public perception about the very critical role of the Forest
Department in river protection is very poor. However, they are the custodians of
the catchment and the KSEB merely uses it. Hence, when the conflict resolution
is pitched against the background of basin planning, there is a need to give more
importance to the role of the Kerala Forest Department in river basin
management.

Local Self Governments (LSGs) – primary stakeholders who are unaware of
their powerful role
About 25 local self-governments are dependent on the Chalakudy river for their
drinking and irrigation needs. Apart from the major irrigation scheme, the CRDS,
numerous lift irrigation schemes are also catering to the needs of these LSGs. The
LSGs are planning a substantial number of new schemes dependent on the
dwindling flows. Increasing water scarcity is the prime reason for such an ad hoc
planning of new schemes.
Grama Panchayath level meetings of LSG members, canal farmers, Irrigation
Department officials, agricultural officers, etc. have provided a very good platform
for discussing the issue of irrigation management including the conflict arising out
of the changed operation pattern at Poringalkuthu. Constant follow up measures
are being taken.
The LSGs are among the primary stakeholders. They are at present having no say
in the water availability at Thumboormuzhi and very little say in the operation of
the CRDS.

Farmers – least powerful but most directly impacted primary stakeholders
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Farmer beneficiaries of the CRDS are the most important primary stakeholders.

They are the largest in number and directly affected by the lack of timely water
availability. Rice farming has been the most severely affected within the canal
command due to the non-availability of water during critical stages of the rice crop.
Their farming related livelihoods like cattle grazing as well as food security are at
stake. Perhaps, they are the least powerful among all the stake-holders.
Though farmers and the Irrigation Department are the two important stakeholders
who should be working together, we found that there was considerable mistrust
and a communication gap between them. We were able to work as a catalyst
between the two, resolve the misunderstandings and bring them closer into a
working relationship.

Communities – the least powerful primary stakeholders
Communities can be divided into two categories:
i. Command area communities who are dependent on canals for drinking water
are the least powerful and least aware secondary stakeholders.. This larger
community in the command area cannot be considered as a primary stakeholder.
However, they are indirect beneficiaries of the CRDS, as their drinking water
availability is directly linked to the canal flows.
ii. The tribal communities who directly depend on the flowing river are the least
powerful, least aware primary stakeholders. The Kadar tribes depend on natural
river flows for their drinking water needs, food and livelihoods. The flow
fluctuations and changes in river water quality have impacted this group very
seriously. For the last ten years, outbreak of diseases due to deterioration of water
quality and low flows has been reported from the tribal settlements that solely
depend on the flowing river for their drinking water needs. They are the lowest in
the ladder of awareness and power equations. They never figure anywhere in any
decision making on water or flow management!

Department of Agriculture – secondary stakeholders
Each Grama Panchayath in Kerala has a Krishi Bhavan which is headed by an
agricultural officer. They are responsible for the improvement in production and
productivity of agricultural crops and the land within their jurisdiction. They are also
involved in the planning for production within the Grama Panchayath. Though
water is the most important input needed for crop production, they did not have
any linkages with the Irrigation Department which is responsible for the distribution
of water through both canal and lift irrigation schemes. Through the course of the
action research, we were able to bring together the farmers, agricultural officers
and irrigation officials together for discussing and working out strategies for
improved water delivery and management.

Agricultural Research Station – secondary stakeholders
The scientists at the Kerala Agricultural University have the responsibility of
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imparting technological innovations related to water management to the farmers
and agricultural officers. This stakeholder had no perceived role in the action
research till we decided to invite them for discussions and meetings on improved
water management strategies. Presently, they have come forward with a plan to
carry out water quality monitoring in the river related to pesticide and other
chemical pollution. They have also decided to select farmer plots within the
command area to test out improved water management practices.

Summary
The stakeholder analysis reveals typologies of stakeholders from the most
powerful to the least powerful, from those who misuse their power to those who
are unaware of their power, from those who are already playing a role to those
who are not even aware of the role they can play.
The Kerala State Resource Centre took up the challenging task of bringing these
stakeholders together on a platform, making the Irrigation and Forest Departments
as well as the local self-governments aware of the larger role they should play and
the actual power they have, and trying to induce all the stakeholders to take up
proactive roles towards conflict resolution within their limitations and according to
their potential. This is one of the most critical aspects of the action research,
because regardless of the specifics of the strategies towards Reservoir
Operations Management or Water Management Improvement which the Kerala
State Resource Centre finalises, unless the most concerned stakeholders decide
to act upon them or at least think about them, the strategies may remain on paper.
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5

Chapter 5

Reservoir Operations Management Strategy

Over 45,000 times in the last century, people took a decision to build a dam. Dams
were built to provide water for irrigated agriculture, domestic and industrial use, to
generate hydropower or help control floods. But dams also altered and diverted
river flows, affecting existing rights and access to water and resulted in significant
impacts on livelihoods and environment (WCD report, 2000).

Dam re-operation strategies to mitigate downstream impacts
According to the World Commission on Dams (WCD) report, dams were meeting
19% of the world’s electricity demand, and 12-16% of the world’s food production
was supported by irrigation from large dams. The negative impacts include
impacts on terrestrial ecosystems and biodiversity, impact of altered downstream
flows on aquatic ecosystems and biodiversity, impacts of altering the natural flood
cycle on downstream floodplains, etc. The report also says that the number of
people displaced due to dams could be between 40 million to 80 million.
Dam induced impacts include issues related to dam construction and operations.
The socio-ecological impacts of dams are mostly irreversible. However, some of
the downstream impacts due to reservoir operations can be reduced through
suitable modifications in dam operations. The WCD report states that at least 29
countries have sought to minimise ecosystem impacts of large dams through
environmental flow releases. Richter and Thomas (2007) discuss the issue of reoperation of dams with the aim of restoring environmental flows. Reservoir
operation models are being prepared for increasing the benefits from dams as
well. Majumdar and Teegavarapa (1998) attempt a model for real time operation of
irrigation dams. CWC (2005) discusses various models and case studies for the
Bhakra-Beas system, the Ukai-Kakrapar system and the Tehri reservoir.
Reservoirs are classified into single purpose reservoirs, multipurpose reservoirs,
pondage reservoirs, within the year storage reservoirs, carryover storage
reservoirs and system of reservoirs (Central Water Commission CWC, 2005).
Water uses by reservoirs include irrigation, hydroelectric power generation, flood
moderation, municipal and industrial uses, navigation, recreation and water quality
control.
Different strategies have to be adopted for reservoir operations, based on the type
and use of reservoirs. In case of single reservoirs, the operation strategies are
evolved based on the type and uses. In the case of a system of reservoirs,
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strategies for the operation of each reservoir as well as the synchronised
operation of the whole system have to be evolved. There can be many conflicts
with respect to the reservoir operations like conflicts in space, time and discharge.
For example, an irrigation reservoir normally stores as much water as possible
during the monsoons, with minimum or no release during the filling period.
However, if flood moderation is also a purpose of the reservoir, it should provide
enough space for each flood inflow even by releasing water from the reservoir in
anticipation of floods. A hydropower reservoir needs to operate according to grid
planning, but this can at times create a conflict with downstream uses. Long term
strategies are more like operating principles. Short term models based on a long
term strategy are more effective for real time operations.
The case studies by CWC have used the HEC series of software packages
(developed by the Hydrological Engineering Center, USA) for the Bakra-Beas
System, Acres Reservoir Simulation Program (ARSP) for the Ukai-Kakrapar
system, and the River Basin Simulation Model (RIBASIM) for the Tehri reservoir
operation. Some studies (Majumdar P.P. and Teegavarapu R., 1998) have
adopted a Linear Programming (LP) formulation, while others have assessed the
hydrological alterations due to dam operation and its impacts on the ecosystem.
Dam re-operation strategies are designed for mitigation of socio-ecological
impacts to the extent possible (Richter B. and Thomas G., 2007).

Hydroelectric projects as peaking stations – merits and demerits
The ability to provide peaking power is being projected as the unique selling
proposition of hydroelectric projects. The easy maneuverability of hydroelectric
projects, as against thermal or nuclear projects, makes it attractive for meeting
peak power requirements. Nuclear power plants should be operated continuously.
Coal based thermal power projects are operated as base load stations, since
frequent switching on and off will result in additional fuel requirement. In
comparison, hydropower projects can be started and shut down instantaneously
by regulating water flow into the turbines.
Earlier, hydroelectric projects were mainly base load stations and the projects
were designed based on the hydrologic and geographic specificities at the dam
site. Newer hydroelectric projects are mostly meant for meeting peak electricity
demand. This has resulted in projects being implemented/proposed with very high
installed capacity with respect to the water and head availability.
Hydroelectric projects when operated intermittently, as per the grid requirements,
will result in flow fluctuations in the downstream river. This will have very serious
impacts on the aquatic ecosystem. The downstream water use will also be
severely affected. At the proposed Athirappilly HEP, the river discharge during
non-peak hours in the summer would have been about 1/3rd of the normal flow,
while the tailrace discharge during peak hours would have created a daily flash
flood like situation. The ratio between the off-peak and peak flow as per the project
design was around 1:17. In such cases, if the adverse impacts due to the dam
operation are to be reduced, a compensatory storage facility may have to be built
downstream for regulating water release into the river.
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Easy maneuverability and lower cost are cited as the main reasons for suggesting
hydro projects as peaking stations. While technically, hydro projects are at a
distinct advantage over other conventional sources with respect to peaking
operation, the cost factor may not be attractive for many new projects. When
stations are planned as peaking stations, the installed capacity for the project will
be several times higher than the firm power potential. Hence the capacity
utilisation factor (or plant load factor) will be very low (16% for the Athirappilly HEP
as per the Central Electricity Authority). With the cost of the project being very high
due to higher installed capacity, the lower PLF would mean that the unit cost of
electricity will be unacceptably high (at least Rs. 8 to Rs. 10 per unit for the
proposed Athirappilly HEP). When we add the cost of negative social and
ecological impacts (or the cost for the compensatory dam), many of the new
projects will not be financially attractive as peaking stations.
Hydropower projects may not always be attractive as peaking stations due to
socio-ecological as well as financial reasons. The new and renewable power
sources, especially solar electricity, are likely to soon emerge as a viable option
for meeting peak demand. It is pertinent to note that the cost of solar power has
already come down to well below Rs. 10 per unit and will continue to come down
further. In the second batch of the 1st phase of the Jawaharlal Nehru National Solar
Mission, 350 MW capacity projects were auctioned for an average price of about
Rs 8.75/unit, with the lowest price being as low as Rs.7.49/unit.
In the present action research, the reservoir operations management strategy
proposes the lower hydropower project, the Poringalkuthu HEP, to be reverted to
base load operations in order to meet the downstream requirements, including
ensuring a minimum flow in the river during summer months. Here, it was found
that the additional financial burden for the Kerala State Electricity Board (KSEB),
the dam holder, due to reduced peak power availability, can be adequately
compensated by efficient water management as suggested in the reservoirs
operations strategy. The downstream benefits are also very high in comparison to
the peak power loss.
With the aging of many dams and consequent safety considerations, we may have
to reduce the storage level in many of the dams, and may have to run the hydro
projects as run of the river projects, unless we want to totally abandon the projects
in the near future.

Need for an alternative reservoir operations management strategy
As already discussed in chapter 3, the Chalakudy river is one of the heavily
utilised rivers in the state and, the river and its tributaries have been dammed at
six places. The dams and diversions have completely altered the natural
hydrological regime in the Chalakudy river. Degradation of the upper catchment
area has resulted in drying up of many streams after the monsoons. The modified
hydrological regime as well as increased water demand has resulted in severe
water stress during non-monsoon months in the downstream area.
The present summer river flow is determined by the operations of Kerala Sholayar
and Poringalkuthu hydro-electric projects. The KSEB is at present operating its
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projects as per the power requirements and planning only. It is often oblivious to
the downstream needs. In fact, it has changed the operation pattern of the
Poringalkuthu HEP from base load to semi-peaking station since the early 1990s,
creating daily flow fluctuations in the river. This is affecting the downstream needs,
including the operations of the CRDS. The CRDS, on its part, is diverting almost
the entire summer flows through its canals, from the head works at
Thumboormuzhi, leaving only return flows for the main river. This has resulted in
conflicts among different stakeholders.
The main conflicts involved are:
i. The inter-state conflict with respect to the Parambikulam–Aliyar Project and the
PAP Agreement
ii. The conflict between the Irrigation Department and the KSEB with respect to
timely release of water for irrigation needs
iii. The conflict between the CRDS and downstream uses due to the complete
diversion of water at Thumboormuzhi
iv. The conflict among beneficiaries of the CRDS for the available water
The Parambikulam–Aliyar project is governed by an inter-state agreement
between Kerala and Tamil Nadu. There are issues/conflicts with respect to the
provisions in the agreement as well as its operations. But these issues/conflicts
have to be dealt with at the government level, and the present action research is
not attempting to resolve these issues/conflicts. The alternative ROM strategy,
presented here, has been worked out within the limits imposed by the inter-state
water sharing agreement.

Tamil Nadu Sholayar
reservoir and dam
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An alternative reservoir operations management strategy that aims at sustainable
and equitable sharing of available water resources is attempted in the action
research. It is hoped that this ROM strategy, if implemented, will help in resolving
the conflicts between the KSEB and the Irrigation Department, and those between
the Irrigation Department and other downstream users. The action research
attempts to improve the water management at CRDS through a participatory
approach, and tries to promote farmstead level water conservation. This is
expected to help in resolving the conflict among the beneficiaries of the CRDS.

Methodology
The main steps followed in the development of the reservoir operations
management strategy are as follows;
i. Identification of stakeholders – all those who are managing the river water and
all those who are depending on the river
ii. Collection of secondary data regarding the river flow, rainfall, etc. from
concerned agencies like the KSEB, the Water Resources Department, and the
Indian Meteorological Department (IMD) and other stations.
iii. Understanding people’s perception, that is, how the people dependent on the
river look at and are impacted by the flow fluctuations
iv. Data analysis by pooling the available database on dam discharges and the
CRDS discharge
v. Preparation of a draft reservoir operations strategy, that is, based on the
database, different options are tried and the most appropriate strategy which will
harmonise with downstream needs is arrived at
vi. Review by experts, that is, a peer review meeting followed by sending the draft
to experts across the country
vii. Rectification and the final draft based on the review comments
viii. Taking the strategy to the people and policy makers by getting it approved by
the different user categories like departments, local self-governments, etc.

Main stakeholders involved
A detailed stakeholder analysis has been provided in chapter 4. Here, we only
mention the names of the main stakeholders, which are:
Inter-state water resource cell, GoK
KSEB
Irrigation Department
LSGs
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Kerala Water Authority
Farmers

Analysis of current water availability
Method of assessment
The existing water availability was mainly assessed on the basis of daily
discharge data from the Kerala Sholayar and Poringalkuthu reservoirs. The daily
power generation and discharge data from the Kerala Sholayar between 1979 and
2006 was collected from the Kerala State Electricity Board. The daily data for the
period between 1987 and 2007 was available from the Poringalkuthu hydroelectric
project. Data regarding water level at Kerala Sholayar with respect to the
Parambikulam-Aliyar project was analysed from the technical committee report for
the PAP.
The rainfall-run-off relationship was not analysed due to the following reasons:
The Chalakudy river is at present highly regulated, especially during the nonmonsoon months. The river flow during this period is completely defined by the
operations of the existing powerhouses.
At Kerala Sholayar, the total annual water allocation is fixed at 348 MCM as
per the Inter-State Parambikulam-Aliyar Agreement, irrespective of the rainfall or
the yield from its own catchment.
The draft reservoir operations strategy is mainly looking at syncronising the
requirements of various stakeholders during non-monsoon months only, as there
is no scarcity for irrigation/drinking water in the downstream region during the
monsoon months.

Poringalkuthu reservoir
in June 2009
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The water availability as well as flow pattern in the main river below the
Poringalkuthu powerhouse during the non-monsoon months is entirely decided by
the operations of the Poringalkuthu powerhouse. As such, the rainfall-run-off
details are not significant for the present purpose. Also, the 526 sq km free
catchment of the Poringalkuthu is in different climatic zones, with rainfall ranging
from 1400-1500 mm at Parambikulam, to 3500 mm at Nelliyampathi. Hence, if
water availability is to be assessed on the basis of rainfall-runoff relations, it will
have to be assessed separately for different areas. The detailed data of water
discharge from the reservoir is available for a period of twenty years making it
sufficient for an objective assessment of present water availability and flow
pattern.
However, the rainfall in the free catchments of Kerala Sholayar and the spill from
the reservoir during monsoons was assessed to see whether the suggested
reduction in monsoon discharge can be implemented without resulting in additional
spill. The inflow from the free catchments of Kerala Sholayar during summer
months of February to May was also looked at to assess whether a slight
reduction in water level at Kerala Sholayar on 1st February can be compensated
with natural inflows.
The daily water discharge details through the canal systems of the Chalakudy
River Diversion Scheme were analysed.

Present water availability
Most major tributaries of the river were perennial, having a reasonably healthy flow
even in the peak summer months. Almost 75% of the catchment was forested until
the middle of the 19th century. At present, many of these tributaries dry up during
the summer due to deforestation and dams and diversions. The history of
deforestation and resultant reduction in the flow is not discussed here. Only the
impact of dams on the river system are discussed.
Water diverted through the PAP system is at present not available to the river.
Water from the 287.5 sq km catchment of the Parambikulam group of reservoirs is
diverted completely. An average of about 50% of the yield from the 121.73 sq km
catchment of the Upper Sholayar is diverted to Tamil Nadu. The average diversion
to Tamil Nadu from 1970 to 2002 from the Chalakudy river is about 450 MCM
(Technical Committee Rport PAP, 2003).
Since the early 1990s, a part of the spill at Poringalkuthu is being diverted to the
Idamalayar reservoir in the adjacent Periyar basin. This is a free flow
arrangement, and as water level at the Poringalkuthu reservoir reaches 1.75 m
below FRL, water starts to flow to the Idamalayar reservoir through a 500 m canal
built at Vachumaram for the purpose of diversion, and then through a natural
stream. An average of about 250 MCM water is being diverted annually.
At Kerala Sholayar, yield from its own catchment of 64.72 sq km and the water
released from the Upper Sholayar through power house II of that station is
available. As per the PAP agreement, the Kerala Sholayar power house is entitled
to use 12.3 tmc ft (348 MCM) of water annually, inclusive of yield from its own
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catchment. There are specific conditions for water release from the Tamil Nadu
Sholayar. Tamil Nadu should release water from 1st July to 1st February. The
Kerala Sholayar reservoir should be kept at the full reservoir level (+2663 ft MSL)
on 1st September and February every year, and at a level of about 5 ft below FRL
in between. As the yield of the two reservoirs is clubbed together, there is no fixed
quantity for release of water from the Tamil Nadu Sholayar. The provision for
maintaining FRL on 1st February (storage of about 150 MCM) is to ensure a
minimum water availability of at least 1.5 MCM/day in the river for summer needs.
However, even though the total quantity of water was made available at the Kerala
Sholayar, unfortunately, Tamil Nadu had consistently failed to honor the provision
regarding maintaining FRL on 1st February. In the 1990s and initial years of this
millennium, water level at the Kerala Sholayar on 1st February was much below
FRL, and consequently, the summer water availability in the river had decreased
considerably. Since 2005, the situation has improved and the provision for
maintaining FRL at the Kerala Sholayar on 1st February is being fulfilled due to the
interventions of the state government as well as the media vigil on the matter.

Poringal reservoir in
December2002

The total catchment area above the Poringalkuthu dam is 1000 sq km. When the
dam was commissioned in 1957, it was receiving the entire yield from this
catchment. But after PAP diversions, water availability at Poringalkuthu is limited
to the yield from its free catchments (about 526 sq km) and release from the
Kerala Sholayar. Average annual water discharge from the reservoir (including
spill) was about 1090 MCM for the period between 1988 and 1996, with a 50%
dependable discharge of 1065 MCM. The average discharge after 1997, when the
KSEB started taking readings of the Idamalayar diversion, up to 2006, is about
940 MCM. However, significantly, the 50% dependable figure here is only 776
MCM (KSEB discharge data Poringalkuthu Left Bank HEP).
The CRDS was mainly using the natural summer river flows in the earlier years.
However, at present, it is totally dependent on the storages at the Kerala Sholayar
and Poringalkuthu, as the natural summer flows have drastically reduced due to
the PAP diversions and forest degradation, mainly in the free catchments of the
46

Poringalkuthu. Before the PAP, the river had sufficient flow and the CRDS was
performing beautifully. Even though the PAP reduced water availability, it was still
manageable with the storages in the reservoirs until about 1990. But after 1990,
when the water level at Sholayar on February 1st was well below the FRL, there
was severe shortage in water availability. At Thumboormuzhi, the maximum intake
capacity of the main canals is 25.5 m3/s (12.75 m3/s x 2), and the summer water
availability was said to be around 18-20 m3/s. As a result of the reduction due to
the non-compliance with the PAP agreement provision, the average summer flow
in the river reduced to about 16-18 m3/sec. The operation of the Poringalkuthu
HEP changed from a base load station to a peak load station around this time.
This resulted in a river flow of about 18/25 m3/s during peak hours, and a reduced
river flow of about 14/16 m3/s during off-peak hours. After an additional generator
of 16 MW was commissioned at Poringalkuthu in 1999, the peak discharge
increased to about 31/37 m3/s, and off-peak flow reduced to about 16 m3/s in
December and January and to about 12 m3/s from February to April. This has
severely affected irrigation from the CRDS.
There is practically no flow below the weir at Thumboormuzhi during the summer,
and there is only seepage of about 0.5 m3/s.

Present water discharge
The present water discharge pattern was analysed on the basis of the records
made available from the respective projects.

Kerala Sholayar
The average realisation of water at the Kerala Sholayar between 1970 and 2002
as per the technical committee report on the PAP is 11.97 TMC ft (338.9 MCM).
The discharge at the Kerala Sholayar from 1979 to 2006, as per the KSEB data, is
364.4 MCM (including spill). The average monthly discharge from the Sholayar as
per these data is given in the table below.
Table 5.1: Average monthly discharge from the Sholayar HEP
Month (monsoon)
June
July
August
September
October
November
Total

Av. Discharge @
3
Mm
15.87
15.15
30.71
40.64
28.39
32.18
162.94

Month
(non-monsoon)
December
January
February
March
April
May

Av. Discharge @ Mm

3

35.94
37.16
34.23
34.49
30.48
29.16
201.46

The Sholayar powerhouse is normally operated sparingly in June and July, and the
water is stored in the reservoir. For the rest of the monsoon periods, the station is
operated at about 40-50% capacity except under flood conditions. Out of the total
observed discharge of 162.94 Mm3 during the monsoon months, about 25 Mm3 is
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unaccounted spill from the reservoir. Hence, the accountable discharge is only
about 138 Mm3.
It can be seen from the table above that the total discharge from the Sholayar from
December to May is just above 200 Mm3. This is the single most important source
for the summer needs of the river.
We have already discussed that the condition regarding maintaining FRL at the
Kerala Sholayar was often violated, and that the situation was particularly bad in
the 1990s and early 2000s. The storage position at the Kerala Sholayar reservoir
on 1st February was above 130 MCM after four years only. After eight years, the
storage was less than 100 MCM. The discharge from 1st February to 31st May
since 1990 and in most of these years was very less. The importance of adhering
to the PAP agreement condition with respect to maintaining FRL on 1st February is
clearly established in the data analysis.
The analysis of summer inflow into the Sholayar showed that the average inflow
into the reservoir from February to May for the period between 1990 and 2006 is
47.32 Mm3. Even at 90% dependability, the summer inflow was 31 MCM. The
station records fairly good summer rains with the average rainfall in April and May
being 121.82 mm and 280.44 mm.

Poringalkuthu
The Poringalkuthu HEP gets water from its own catchment (526 sq km) and the
discharge from the Kerala Sholayar.
The discharge data at the station from 1987 to 2006 and the discharge data from
Poringalkuthu Left Bank Extension (PLBE) from 1999 to 2006 were analysed. The
average monthly discharge from Poringalkuthu is provided in the following table:
Table 5.2: Average monthly discharge from the Poringalkuthu HEP

Month
(monsoon)
June
July
August
September
October
November
Total

Av. Discharge @
Mm3
91.87
217.99
185.55
126.86
92.80
69.40
784.47

Month
(non-monsoon)
December
January
February
March
April
May

Av. Discharge @ Mm3
47.35
40.28
34.40
37.11
27.31
27.73
214.18

As we have already seen, the monsoon discharge has reduced after the
commissioning of the Idamalayar diversion scheme. But the twenty year average
is given here, as the non-monsoon discharge has not been affected by the
Idamalayar diversion, and we are suggesting changes in the discharge pattern for
non-monsoon months only.
The Poringalkuthu HEP was functioning as a base load station until the early
1990s. However, later it has been operating as a semi-peak load station during
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non-monsoon months due to the higher demand for electricity during peak hours
(6 pm to 10 pm). This is creating daily flow fluctuations in the river downstream (to
the tune of about 1:2.5 during off-peak and peak hours), and is adversely affecting
the functioning of the CRDS.
During most of the monsoon months, the station can be operated at almost full
capacity.

The present scenario in non-monsoon months
During monsoon months, there is apparently no significant shortage of water as far
as the downstream requirements are concerned. (The ecological need is an
altogether different issue. The impact of water diversions during monsoons on the
aquatic ecosystem, the changes in nutrient transport through the river system,
etc., are not discussed here.) We are more concerned about the non-monsoon
months in this action research.
A comparison of discharge from the Sholayar and the Poringalkuthu from
December to May is provided in table 5.3.
Table 5.3: Comparison of discharge from the Sholayar and Poringalkuthu
Month
December
January
February
March
April
May
Total

Discharge from Sholayar
35.94
37.16
34.23
34.49
30.48
29.16
201.46

Discharge from Poringalkuthu
47.35
40.28
34.40
37.11
27.31
27.73
214.18

From the table, it can be seen that the discharge from Poringalkuthu during nonmonsoon months is almost entirely dependent on releases from the Kerala
Sholayar. The pie-chart below shows the comparison of the share of the two
reservoirs in non-monsoon water availability for downstream uses.
Fig: 5.1: Comparative water availability for downstream uses in non-monsoon
months from the Sholayar and the Poringalkuthu
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The downstream river flow is almost entirely dependent on discharges from the
Poringalkuthu during non-monsoon months. As this is the last storage dam in the
river course, the pattern of release of water is also very important. In its earlier
years of operation, the Poringalkuthu HEP was running as a base load station. (In
fact, there was a specific understanding between the irrigation authorities and the
KSEB that a steady flow in the river will be maintained in order to meet the
irrigation requirements.) However, since the late 1980s, when the demand for
electricity increased during the peak hours from 6 pm to 10 pm, many hydro
projects began to operate as peaking stations. At the Poringalkuthu HEP also,
maximum generation was scheduled during peak hours. This consequently
reduced the river flow for the rest of the period. This had its adverse impact on
irrigation. In 1999, an additional generator of 16 MW was installed at
Poringalkuthu with the stated aim of utilising spills during monsoon. However, this
generator was also put into service during peak hours in the summer months. This
further reduced the river flow for the remaining period. At present, the river is
experiencing a daily flow fluctuation of up to 1:3 during summer months. The
present summer flow rate in the river during peak hours is mostly around 25–31
m3/s, with a maximum of about 36-38 m3/s (36,000-38,000 litres per second). The
flow rate for the rest of the periods is between 12-16 m3/s (12,000-16,000 litres per
second).

CRDS head works – Thumboormuzhi
There is no diversion from Thumboormuzhi into the canal systems during
monsoon periods, as there is no irrigation requirement during that period. The
canal release usually starts in November, but the period from December is crucial.
The present diversion through the canal system cannot be set as a benchmark for
water requirement for the project, as there is a deficit in irrigation water supply.
Apart from shortage in water availability, the daily flow fluctuation is also affecting
irrigation badly.

Thumbrmuzhi weir
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The daily discharge data from Thumboormuzhi was analysed. The table below
shows the annual discharge from the CRDS head works at Thumboormuzhi from
1998-99 to 2006-07.
Table 5.4: Annual discharge from the CRDS head works at Thumboormuzhi
Sl. No.
1
2
3
4
5
6
7
8
9
Average

Year
1998-99
1999-2000
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07

RBC
138.775
93.11
135.732
117.358
118.988
87.901
137.226
139.02
122.958

LBC
107.34
104.9
96.31
99.3
102.63
100.96
93.97
110.71
114.9

Total
246.115
198.01
232.042
216.658
221.618
188.861
231.196
249.73
237.858
224.676

The table shows an average discharge of 224 Mm3 from Thumboormuzhi. The
average discharge from December to April, when the irrigation requirement is
maximum, is seen as 189.24 Mm3. Even though the total discharge was higher
than average in 2005-06 and 2006-07 due to maintenance of FRL at the Kerala
Sholayar on 1st February, the benefits could not be fully reaped due to the daily
flow fluctuations.

Suggested ROM
Suggested discharge pattern for the Kerala Sholayar
The suggested reservoir operation pattern expects that the condition with regards
to maintenance of FRL at the Kerala Sholayar on 1st February is complied with.
But even though maintaining FRL on 1st February is set as a precondition, the
summer inflow figures at Sholayar (31 MCM at 90% dependability) would assure
that even in case of a slight reduction in the storage level on 1st February, the
suggested summer discharge can be maintained.
As the total utilisable water at the Kerala Sholayar is fixed at 348 MCM as per the
PAP agreement, any increase in summer discharge would necessitate a
corresponding reduction in monsoon discharges.
The scope for reducing the monsoon flows at the Kerala Sholayar was analysed
so that the non-monsoon flow can be correspondingly increased, keeping the total
annual discharge at 348 MCM. The rainfall and reservoir storage at the Sholayar
was assessed for each year to find out whether the reduction in the utilisation
during monsoon months is possible without resulting in additional spill at the
Sholayar (which is not allowed as per the PAP agreement). It was found that a 1015% shift of summer flows to the non-monsoon months was possible during at
least 80% of the years.
The draft reservoir operations strategy suggests a reduced monsoon utilisation of
118 MCM, and an increased water availability of 230 MCM between December
and May.
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Based on the water availability and subject to the compliance of the PAP
agreement condition regarding maintaining FRL at the Kerala Sholayar, the
following discharge pattern is suggested for the Kerala Sholayar HEP.
Table 5.5: Discharge pattern suggested for the Kerala Sholayar
Month
(monsoon)
June
July
August
September
October
November
Total

Av. Discharge
3
@ Mm
10
18
22.5
22.5
22.5
22.5
118

Electricity
production
6.32 MU
12 MU
15 MU
15 MU
15 MU
15 MU
78.32 MU

Month
(non monsoon)
December
January
February
March
April
May

Av. Discharge @
3
Mm
40
40
36
40
39
35
230

Electricity
production
26.66 MU
26.66 MU
24 MU
26.66 MU
23 MU
23.66 MU
150.64 MU

Please note that:
i. Only a minimum operation is suggested in June. The discharge suggested is
about 10 Mm3 (equivalent to power generation of about 6.3 MU). The actual
operation schedule is not suggested as this will depend mainly on the onset of
monsoon.
ii. In July it is slightly increased to 18 Mm3, so that if the water level in the dam
rises fast due to the rains, the power generation can be increased.
iii. From August to November, the discharge scheduled will be enough for two
generators during peak hours (4 hours), and one generator for the remaining
period. (The actual generation schedule may vary depending on the monsoons.
The station will have to schedule continuous operation of all the generators in the
case of a possibility for spill. But the total volume of water discharge for the four
month period shall be limited to the suggested volume of 90 Mm3.)
iv. Monsoon spills are not accounted for here.
v. From December to April, the suggested discharge will be sufficient to operate
all three generators during peak hours; two generators for twelve hours during the
day, and only one generator during the night when the electricity demand is
minimum.
vi. One generator each can be scheduled for annual maintenance in June, July
and November.
vii. The total discharge from February to May is scheduled to be 150 Mm3,
equivalent to the expected storage on 1st February.
viii. The total discharge of 348 Mm3 is equal to the allocation as per the PAP
agreement.
ix. The evaporation loss and contingency storage requirement at the end of May
can be easily taken care of by the summer inflow into the reservoir.
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A comparison of existing and suggested discharge from the Kerala Sholayar is
shown graphically here.
Fig. 5.2: Comparison of existing and suggested discharge from the Kerala
Sholayar

Suggested discharge for Poringalkuthu
The existing discharge pattern at Poringalkuthu had shown that almost 94% of the
discharge was based on inflow from the Sholayar. The contribution of the
Poringalkuthu storage as well as inflow from its own catchment to the total
average discharge in the non-monsoon months was a mere 12.72 MCM.
However, the Poringalkuthu reservoir has an effective storage of about 25 MCM.
The inflow from its own catchments in December (and May as well in many years)
has to be included in the planning.
As discussed earlier, in order to cater to the downstream needs, the operation of
the PLB HEP has to be reverted to that of a base load station.
No changes in discharge pattern at the PLB are suggested between June and
November.
Based on the suggested discharge from the Sholayar, the possible storage at
Poringalkuthu at the end of the monsoons, and the inflow from its own catchments,
the following discharge pattern is suggested for non-monsoon months at the
Poringalkuthu HEP. The discharge rate, on the assumption that the PLB shall
operate as a base load station and for possible electricity generation, is also
provided in the table below.
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Table 5.6: Discharge pattern suggested for the Poringalkuthu HEP
Month
(Non-monsoon)

Av. Discharge
3
@ Mm

Discharge rate @
3
m /sec

December
January
February
March
April
May

46.5
46.5
42
46.5
45
40
266.5

17.25
17.25
17.25
17.25
17.25
15.3

Electricity
Production
MU
17
17
15
17
16
14
96 MU

Total

Kindly note that:
i.

No change in the monsoon flow is suggested.

ii. The maximum storage is envisaged in the reservoir by the end of November.
(The FRL at Poringalkuthu is +424 m MSL, and the maximum storage is 32 Mm3.
However, as water will flow through the Idamalayar augmentation scheme at
+422.25 m MSL, the present effective storage is only about 25 Mm3.)
iii. About 10 Mm3 of water is expected as inflow from its own catchments (over
and above that needed to compensate evaporation loss) mainly in December,
January and May.
iv. Together with the inflow from the Kerala Sholayar, the total average water
availability from December to May is about 265 Mm3 .
v. In July, August and September, the station is expected to run utilising its full
capacity of 48 MW. (There will be spill also.)
vi. In June and October, the station can produce 48 MW during peak hours and
about 32-40 MW for the rest of the time. (The scheduling will depend on monsoon
conditions.)
vii. In November, 48 MW can be scheduled during peak hours and 24 MW for the
rest of time.
viii. From December to May, the station needs to run as a base load station at
about 24 MW capacity. This corresponds to a daily discharge of 1.5 Mm3 and a
flow rate of 17.25 m3/s.
ix. The total power generation is 268 MU, which is higher than the present
average of about 235 MU. However, there could be a reduction of 5-10% due to
the system efficiency factor.
The suggested discharge pattern will increase the summer river flow during offpeak hours by an average of 40% .
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Fig. 5.3: Comparison of existing and suggested discharge from PLB from
December to May

Chalakudy River Diversion Scheme (CRDS)
The volumetric assessment of the water needs at the CRDS was not done. The
changes in land use have altered the irrigation requirements. Due to consistent
shortage in water availability, the immediate task will be to meet the restricted
demand only. However, later, with assured water supply, the actual irrigation
requirement will increase. The water availability at Thumboormuzhi, with the
suggested reservoir operations pattern for the upstream reservoirs, will be around
1.5 Mm3 /day corresponding to a flow rate of 17.25 m3/s. About 15 m3/s from this
is suggested to be diverted through the canals, and the rest is suggested to be
released to the main river for downstream needs. (With improved and participatory
management of available water resources, it was proved this season that the
present restricted irrigation requirements for the right bank canal system could
actually be met with a discharge rate of about 7.7 m3/sec. The water availability for
the command can further be increased with improvement in system efficiency by
10-20%.)

Summary
To sum up, the suggested reservoir operation pattern will lead to a better
synchronisation of the Sholayar and Poringal Powerhouse operations, and
consequently better water availability in the river during summer months.
The suggestion to revert the operation at Poringalkuthu to a base load station will
help in maintaining a steady flow in the river downstream, and in the functioning of

55

the CRDS. This will translate to improved water availability for irrigation, drinking
water supply, etc. It shall be noted here that the national as well as state water
policies give priority to drinking water supply and irrigation over power generation.
The suggested steady generation of 24 MW at Poringalkuthu will result in reduced
power availability during peak hours in the summer months. An analysis of
machine availability at the PLB during non-monsoon months between 1999 and
2006 (after the additional generator of 16 MW was commissioned) shows that
from January to May, electricity generation during peak hours was mostly in the
range of 32–40 MW. Hence, the loss in generation during peak hours will be about
8–16 MW, against a peak demand of more than 3000 MW. However, the total
electricity generation is not going to be affected negatively by this suggested
release pattern. In fact, the total electricity generation as well as the generation in
non-monsoon months is expected to increase.
The provision for a minimum flow below the Thumboormuzhi weir will help in
maintaining the riverine ecology. However, in the long run, the actual
environmental flow requirement shall have to be assessed, and the possibility of
ensuring environmental flows without affecting other stakeholders shall be
explored. Steps for ensuring minimum flow from the existing dams are also
needed.
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6

Chapter 6

A Multi-Stakeholder Process Towards
Improved CRDS Command Management

The Chalakudy River Diversion Scheme (CRDS) is one of the earliest major
irrigation schemes in the state. The head works of the project consists of a 4.11 m
high and 185 m long diversion weir at Thumboormuzhi, 16 km east of Chalakudy
town. The water delivery system consists of a Left Bank Main Canal with a length
of 52.2 km (official figures show 33.2 km) and Right Bank Main Canal with a length
of 48.05 km (official figures show 48.2 km) and 55 branch canals. The total length
of the branches according to official figures is 280 km. The net command area
covered by the project is about 14,000 ha. This is one of the least cost major
irrigation projects in Kerala completed at a cost of Rs. 128 lakh during the 1949-64
period. The most significant feature of the project is that it does not have storage
of its own and was designed to utilise the natural summer flows in the river.
Presently, CRDS is referred to as the Idamalayar Irrigation Project II. The
government has a plan to feed a part of the left bank command area of the CRDS
from the Idamalayar reservoir in the Periyar basin. For this purpose, a link canal
from Idamalayar was partially constructed. However, doubts have been raised
about the feasibility of this link.
Around 20 Local Self-Governments (LSGs) in the Thrissur and Ernakulam districts
depend on the CRDS for their irrigation needs. The drinking water availability in
the command area is also influenced by the canal flows. The scheme was
originally envisaged to provide irrigation to rice fields. CRDS made rice farming
possible in new areas where water was not available earlier. It also helped to
convert single crop and double crop rice to two and three crops respectively. Later,
irrigation of other crops like coconut, banana, etc. was also made possible using
canal waters. Since 1980s, rice farming is declining steadily in the state. A large
scale shift from rice farming has taken place in the CRDS command area as well
due to multiple reasons including reduced water availability.
The command area used to get sufficient water in the initial period. Later, it began
to decrease due to dams and diversions, reduced natural summer flows, changes
in dam operations, etc. Presently, while non-availability of canal waters has
become a reality, the demand for canal waters has been increasing to meet the
drinking water needs of the command area population. As part of the action
research, the major issues with respect to the CRDS were assessed and a
participatory initiative was launched to improve the functional efficiency of the
system.
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The Process of Assessment
Unfortunately, we could not locate any time tested methodology to pursue this
action research. Even good maps of the CRDS system and canal network were
not available for reference. Data on water release from the branch canals was not
available. Since there was no precedent, it became imperative to evolve an
iterative process based on the available database combined with field level data
generation. The process of involving the key stakeholders like Panchayaths,
farmers, and irrigation and agricultural department officials needed social
engineering skills combined with a common sense approach. The status
assessment involved primary and secondary data collection, field documentation,
consultations, meetings, seminars, workshops, etc. The most important processes
of the assessment alone are briefly described in this section.

Data collection
Primary data regarding the physical status of the canal system, the current water
delivery status, cropping pattern, etc. were collected through field surveys, key
informant interactions and interviews/interactions with different stakeholders.
Secondary data included canal system details, water discharge details at the head
works of the CRDS, water discharge details from upstream reservoirs and
ongoing agricultural activities. Documents were collected and analysed from the
Irrigation Department, the Agriculture Department, the Kerala State Electricity
Board and local self-governments.
The first step in the field data collection involved a rapid reconnaissance through
which we have been able to familiarise ourselves with the study area. Frequent
visits to the LSG offices and irrigation and agricultural offices provided general
information about canal systems in different Panchayaths, major agricultural
activities and the land use pattern. The Panchayath representatives and
agriculture officers introduced us to interested key farmers. Older, experienced
farmers were identified and data on history of the cropping pattern and irrigation
mechanisms were collected. The field visits and data collection started as early as
August 2008, even before the official launch of the action research in October
2008, and continued till the end of the first three quarters.

Field documentation
Physical status of the CRDS system:
Physical status and water delivery assessment in the main canals started from
August 2008 and was completed in the first quarter. In the survey of branch
canals that spanned over the next three quarters, apart from the status of the
canal system, the general cropping pattern, and people’s viewpoints on the
functioning of the system were also gathered. Details of the lift irrigation schemes
in some Grama Panchayaths (GP) were also collected. Concerned LSG members
and local farmers assisted in the survey.
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The Left Bank Main Canal (LBMC) passes through hilly terrain covered by oil palm
plantations of the Plantation Corporation of Kerala for quite a distance after taking
off from the Thumboormoozhi weir. It passes through Mookkanur, Karukutty,
Meloor, Koratty, Kadukutty, Kunnukara, Parakkadavu and Kalady GPs. At
Palissery in the Mookkanur GP, the main canal bifurcates into the KallurVadakummury Main (KV main) and the Kalady main. The link canal from
Idamalayar Right is proposed to join the LBMC of CRDS near Thuravoor in
Mookanoor GP. The KV main of LBMC ends at Parakkadavu GP near
Moozhikulam on the banks of the Chalakudy river. The Kalady main supplies
water to the command area in the Periyar basin.
The canal was in a state of disrepair at many places. As the survey was carried
out before the beginning of the irrigation season, it was observed that the canal
was filled with silt and overgrowth of vegetation in many places. With field
channels/streams having completely disappeared due to the change in the
cropping pattern, the entire monsoon water was flowing directly into the canals
along with silt. In many stretches the people were using the canal as a waste
dump with even carcasses found in some stretches. It was seen that some
farmers had installed motor pumps in the canal to draw water directly to irrigate
their farmstead.
Canal or waste dump
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Canal overgrown with
vegetation

No more a canal

The Right Bank Main Canal (RBMC), branching of from Thumboormuzhi, initially
passes through the hilly terrain of the Kodassery reserve forest and the Pariyaram
range in the Chalakudy Forest Division before reaching the midlands. The canal
passes through the hilly terrain at the base of the hills, with the canal waters
distributed only to the downhill area. The RBMC passes through the Pariyaram,
Kodassery, Mattathur, Kodakara, Aloor, and Mala GPs, as well as the Chalakudy
Municipality. It ends at a place called Kottavathil in the Mala GP.
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The main canal was in a state of disrepair as in the case of LBMC. The canal walls
had collapsed at some places with water leaking out into the adjacent lands; in
many places silt brought by the water has reduced the canal depth; the canal
spouts were in need of repair and blocked by silt and waste; and at some places
spouts were seen leaking.
Once the main canal survey was completed, a detailed survey of the branch
canals was taken up at the GP level. In the first few GPs surveyed, details of
various lift irrigation schemes were also collected to get an overall picture of the
irrigation scenario in the GP. There are 24 branch canals along the right bank
starting with the Echippara branching at the 6.7th km of the main canal, with a
length of 3.4 km and a command area of 60 ha. The last branch is Alathur, with a
length of 1.32 km and a command area of 39 ha. The left bank branch canals start
with Adichilly branching at the 4.85th km, and the last branches along the Kalady
main and KV main are the Edakkunny and Parakkadavu branches respectively.
(Please see Annexure I for the tables showing the list of branch canals. There are
31 branch canals along the left bank with a total length of about 120 km. The
status of branch canals was also similar to that of the main canals with the main
issue being damages to spouts and shutters.

Water delivery
The CRDS was more than able to fulfill the aspirations of the farmers in its initial
years of operation. Water used to flow through the irrigation canals for almost 7-8
months every year. Farmers were able to cultivate two to three crops of rice in
most of their fields. When the CRDS began partial operations in the early 1950s,
there was no dam in the river and the canals were fed by the natural river flow.
The Poringalkuthu HEP, with a live storage capacity of 30 MCM, was
commissioned in 1957. Even after commissioning Poringalkuthu, almost 90% of
the canal flow was contributed by the natural river flow. The Kerala Sholayar HEP
with a live storage of 150 MCM was commissioned in 1966. After the
Parambikulam–Aliyar Project (PAP) agreement was signed in 1970, the
downstream river was denied the entire flow from more than a 300 sq km
catchment of the Parambikulam group of dams, and summer flows from the Upper
Sholayar catchment. Hence the CRDS began to depend on storages at the Kerala
Sholayar and Poringalkuthu reservoirs for its water needs. The reduced water
availability after the PAP diversions impacted the CRDS as well. However, this
was compensated to a certain extent by a provision in the PAP agreement,
whereby water at about 1.5 MCM per day was assured for downstream needs.
Since the late 1980s, when this provision of the PAP agreement began to be
continuously violated, the summer water availability was considerably reduced.
The change in the operation pattern of the Poringalkuthu since the 1990s
worsened the situation further (This aspect is dealt with in detail in chapter 5 on
ROM).
The canal system was designed to provide water continuously to the entire
command area. But as the water availability reduced, the irrigation officials were
compelled to introduce a ‘turn system’. The branch canals are presently fed as per
their turn only. In the right bank, it was envisaged that one turn would be
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completed in about 13 days. At the left bank, it takes 18 days to complete one
turn.
The irrigation season usually starts from November after the end of the north-east
monsoon. The survey was carried out in the 2008-09 irrigation season. Water
began to be released for that season in the last week of November. During the
entire survey, there were complaints about non-availability of water. Water was
not reaching the tail end of the main canal as well as the various branch canals.
According to the farmers, the pattern of distribution of water through the canals
was not based on a proper assessment of the needs of farmers, and as such there
were complaints of lack of timely water availability. Of late, water release at many
places is oriented more towards fulfilling the drinking water needs rather than the
irrigation needs.
A field assessment of water availability and people’s perceptions of water needs
was carried out along with the branch canal surveys. Based on the field
assessment as well as interactions with the farmers and LSG members, it was
understood that the water delivery through the canal system was highly
inadequate. In the Right Bank Canal (RBC), the total length of branch canals is
156 km. Of this, 25 km received sufficient water, 78 km had partial water
availability and 53 km did not receive water at all. In the Left Bank Canal (LBC), of
the total length of 120 km, just about 34 km received sufficient water and 20 km
managed to receive some water, while 66 km seldom received water. The
cumulative figures for the LBC and RBC are as follows:
Sufficient flow –
Insufficient flow
No flow –

59 km (21.5%)
–

98 km (35.5%)
119 km (43%)

It can be seen that only less than 22 percent of the canal length was receiving
sufficient water for irrigation, and 43 percent of the canal length was practically
receiving no water. Actually, the discharge data from Thumboormuzhi would not
suggest this kind of a shortage. The summer water availability had reduced in the
1990s and early 2000s due to reduced storage at the Kerala Sholayar on 1st
February, in violation of the Parambikulam–Aliyar Project (PAP) agreement. Since
2005, the violation in the PAP agreement condition with respect to maintaining
FRL at the Kerala Sholayar reservoir has stopped due to the intervention of the
state government. This has led to improved net canal discharges. Yet the water
availability in the command area is far from satisfactory as can be seen from the
figures above. This scenario is mainly attributed to the flow fluctuations at the
head works, due to the operation pattern adopted at Poringalkuthu.

Cropping pattern changes
The cropping pattern in respective Panchayaths was collected from the farmers
and irrigation officials during the field visits and survey. For this purpose, we
interviewed senior farmers in each command area, ward members, agriculture
officers and members of farmers’ clusters. The farmer meetings also helped to
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gather these data. The general cropping pattern in the command area during the
pre-CRDS days up to the 1950s was one crop of rice in paddy wetlands, followed
by leaving the rice lands fallow in most areas. A second and third crop of rice or
puncha was possible only in the lowest valleys. The uplands also managed a
single crop of rice (called as themali lands) followed by vegetables, sesamum or
pulses. Coconut was grown on uplands. Nutmeg and banana were very sparsely
distributed. However, there used to be a shortage of water for the third crop. The
CRDS changed the scenario entirely.
As already stated, the CRDS has been designed for providing irrigation to rice
fields. As water began to reach the command area, people started irrigating other
crops like coconut, banana, etc. Along with other parts of the state, rice cultivation
started declining after the 1970s. Paddy fields were either converted to other crops
or were reclaimed for non-agricultural purposes. In the CRDS command, paddy
fields gradually gave way to plantain, coconut, arecanut and nutmeg. Vegetables
and tapioca are also cultivated at some places. Apart from the socio-economic
reasons that led to large scale paddy land conversion in the state, those who were
still continuing with rice farming suffered a lot of hardship due to the lack of
adequate and timely water availability. Repeated crop loss due to water shortage
led to a further decline in rice farming. At present, a rough estimate carried out by
the study team in the command area reveals that the area under rice cultivation
has drastically reduced, and is about 15 per cent of the total command area. A
third crop of rice is supported only in a few fields.

Nendran banana taking
over rice fields
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Shrinking rice fields

A study carried out in the Meloor GP (Menon V. et al., 2005), one of the command
area local self-governments, throws light on the general trend of cropping pattern
change in tune with the change in irrigation system.
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Along the hilly terrain, the canals are constructed skirting the hills. The farming
activity is restricted to the downward side of the canal system. Here, streams
originating from the hills (mainly reserve forests) also used to drain into the fields
through undercut canals. These hill slopes were later brought under rubber or
cashew plantations, converting these streams into storm water drains. The land
use change has resulted in silting up of these streams, resulting in monsoon
overflow into the canals, and drying up of the streams immediately after the
monsoon. Upper reaches of the RBMC command have been almost completely
replaced by cash crops. The shift in cropping pattern still continues. After the
1990s, reclamation of farmland for construction of houses and other infrastructure
has been on the rise. The only area where one finds rice farming still continuing on
a considerable scale is in the Mattathur GP along the right bank canal system.
Even there, large tracts have already been replaced by Nendran banana and other
cash crops.

Socio-political conflicts
The reduction in the quantum of water flowing through the Chalakudy river and
canal system has been perceived as the most important source of conflict by the
farmers and local self-governments. This has resulted in most of the tail end
portion of the canals not receiving any water at all. Such a situation, over the
years, paved the way for conflicts between farmers in the upper reaches of the
canals and their lower reaches. These stretches of the canals fell into disuse and
became either waste dumps or sewage outlets. Further, there were conflicts
between head and tail end Panchayaths on the issue of water availability. Often,
farmers expressed their anger by staging demonstrations before the Irrigation
Department. However, there was a lack of any sincere efforts to understand the
root causes of the problem or to resolve the concerned issues through voluntary
and participatory efforts.
The water shortage has led to a loss of standing crops on many occasions. There
have been incidences of conflicts between farmers of different branch canals and
within the same canal in utilising the available water. There were instances of
people from downstream areas reaching the upstream during the night and forcibly
opening the shutters to take water to their fields. A direct tussle between upstream
and downstream farmers in the Mala Grama Panchayath resulting in two persons
being hospitalised was narrated by the farmers, but the informers wanted to
downplay the issue so that it would not flare up again. At many branches, shutters
and sluices were purposively damaged by some farmers in the upper reaches of
the branch canals in order to ensure water to their fields whenever it was available
in the branches. This action, apart from physically damaging the system, often
denied water permanently to tail end farmers, leading to conflicts.
Dumping of wastes into the canals has become a major cause of conflict. This was
in fact the second most important issue, raised by both farmers and GP
representatives. As water flows at the beginning of each turn, the accumulated
waste flows along with the water and gets trapped at specific points. It then
becomes the duty of the people and their representatives in the locality to clear the
waste, causing strong resentment among them. The leakage/overflow of canal
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water and consequent flooding of the fields at some places are also a reason for
strife.
Perhaps the most important conflict involved here is regarding water availability at
the head works from the upstream reservoir. Since this conflict is between two
government departments, it hardly surfaces into the open. The request by
Irrigation Department officials time and again for release of adequate and timely
flow from the upstream was often rejected by the Kerala State Electricity Board
(KSEB) officials. Some of the official communication between the two departments
suggests that the KSEB considers the dams as their exclusive property to be
operated at their free will. Whenever the issue is raised at the project advisory
committee meetings, the KSEB is often asked to provide more water for irrigation
requirements. However, the issue regarding peaking operations at Poringalkuthu
has never been discussed. At times when people resort to agitations for water,
politicians and MLAs exert pressure on the KSEB and some additional water is
released on an ad hoc basis to satisfy the immediate canal needs.

Consultations, meetings, seminars and workshops
Multi-stakeholder meetings at the GP level played a key role in framing the steps
in the action research. Often, situations used to arise wherein we had to take a
detour from the original plan of activities due to the dynamic situation in the field.
For instance, elections to the local self-governments in Kerala were held in 2010.
The GP level meetings had already commenced in 2009. After October 2010, we
were faced with a completely new governing body in most local self-governments
except for a few reelected members. We were forced to start a fresh consultation
process in many GPs. Similarly, we had to temporarily postpone our plan of
activities due to the legislative assembly elections held during early 2011. The
local self-governments would also be engaged in election campaigns and hence
would not be available for meetings. A series of seminars and workshops were
conducted to gather information, seek practical ideas, form opinions and evolve a
consensus. The first round of consultations had started along with the main canal
survey. During and prior to the canal walk and preliminary surveys, consultations
with GP representatives, agriculture officers and farmers were carried out.
Consultations with experts and officials were also important in designing the action
research.
The Kerala State Resource Centre had also constituted a Steering Committee and
an Advisory Committee to provide valuable inputs to enhance the quality of the
action research. After each phase of work, the outcomes were presented before
the steering committee members. Some of the significant inputs from experts and
steering committee members need to be mentioned in this context. K. J. Joy and
Suhas Paranjape from SOPPECOM (both national steering committee (SC)
members) were instrumental in providing the action research team with technical
guidance on the development of the ROM strategy. Dr. P. Indiradevi, Professor
and Head, Department of Agricultural Economics, Kerala Agricultural University
(KAU) was instrumental in planning the farmer research and water use
assessment of the canal systems. Shripad Dharmadhikary from Manthan (national
SC member), Soma Parthasarathy and S. Viswanath from Argyam conducted a
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field survey of all the projects involved in ROM and provided valuable suggestions
during the ROM strategy development stage in 2010. Prof. Salikutty Joseph from
KAU helped in preparing farmer plot maps. Sri Devassy, a former irrigation
department official, was very helpful in providing the team with an initial
understanding of the canal system.
The first formal meeting of the primary stakeholders, the GP level meeting at Aloor
Panchayath, was held on 1st January, 2010. The GP representatives, canal
beneficiary farmers, the agriculture officer and the concerned assistant engineer
from the Irrigation Department and the research team met at the Agriculture Office
(Krishi Bhavan). The farmers and LSG representatives were of the opinion that it
was the first time the stakeholders were sitting around a table for discussing
various aspects regarding the operations of the CRDS. People raised various
issues like lack of water availability, wastage of water at some places, technical
issues of the canal system like lack of proper maintenance, non-functioning of
spouts, waste dumping into the canals, and issues regarding the turn system at
the meeting. The findings of the survey were validated at the consultation meeting.
The changed operation pattern of Poringalkuthu HEP and its impact on canal
irrigation was also discussed.
A GP level Water Resources Management Committee was formed at the meeting.
The suggestion for the committee was put forth by one of the GP representatives
which was readily endorsed by the rest of the participants. The committee chaired
by the GP President included GP members, farmer representatives from different
branch canals, and the Agriculture Officer. The concerned irrigation official was
selected as the convener. The committee was asked to evaluate the functioning of
the canal system within the GP area immediately. They were asked to specifically
identify areas of water scarcity, areas of water misuse/wastage, technical aspects
of the canal system including the need for maintenance, and the issue of dumping
of waste into the canals. The precedent set at the first GP level meeting was
followed at other GP meetings as well. The committee conducted the canal
monitoring and prepared reports along with CPSS field level persons. The process
created a conducive atmosphere for implementing participatory irrigation
management. The first round of meetings was completed in the six selected GPs,
namely Aloor, Mattathur, Kodakara, Pariyaram, Mala and Koratty, by February
2010.

Field survey of projects
in the river basin
Participants : National
Workshop on ROM
June 2011
Koratty GP meeting
2010 January

Consultative meetings were held at the beginning and during the irrigation season
in 2010-11 and 2011-12. GP representatives, irrigation officials, agriculture officers
and farmer representatives came together to discuss issues and strategies for
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ensuring improved irrigation. In one of the meetings, the Chalakudy MP
participated and extended his support to the activities.
Two rounds of meetings were held before and after the elections to the local selfgovernments in 2010. Various issues with respect to the river and river basin,
including those covered by this action research, were discussed at these
meetings.
A meeting was held in May 2011 to discuss possibilities of field water
conservation. Scientists from the Agronomic Research Station of the KAU
supported the initiative. Some of the farmer researchers shared their experiences
at the meeting.
A seminar on river revival was held in June 2009 to discuss all issues with respect
to the river basin, including the CRDS and the need for ROM. The newly elected
MPs from the Chalakudy and Thrissur constituencies were the chief guests.
Two workshops were organised to discuss the draft ROM. The inputs received
from these workshops were incorporated into fine tuning the ROM. Dr. Eldo from
IIT Mumbai gave his valuable inputs at the first meeting held in July 2009. State
Steering Committee members and other experts participated along with
concerned department officials, SOPPECOM and the CPSS team. A national
workshop inaugurated by the MP Sri K.P. Dhanapalan was organised in June
2011 to present the ROM strategy and validate it before a select audience which
included experts on dams and hydrology, National and State Steering Committee
members, National Advisory Committee member, local self-government
representatives, voluntary organisations working in the basin and in the state, etc.
Comments and suggestions received from experts like Prof. M.K. Prasad,
Himanshu Thakkar, K. J. Joy, Suhas Paranjpye, Shripad Dharmadhikary, Prof. S.
Janakrajan, Dr. Philippe Cullet, Dr. Vinod Goud, Dr. George Chakkachery, Dr. S.
Sankar and Dr. P. Indiradevi helped in the consolidation of the Reservoir
Operations Strategy.
Apart from the meetings organised as part of the action research, our
representatives have participated in a number of Grama Panchayath committee
meetings to apprise them of ROM and other issues regarding the canal system.
Once the ROM strategy was consolidated, the next round of meetings were
initiated in four river basin GPs and in the Mala Block Panchayath to discuss and
evolve a consensus for taking it forward. The GPs passed resolutions to
implement the suggested ROM and communicated these to the state government.
The last official meeting of this action research was held on 14th February, 2012 at
the Mala Block Panchayath. It was jointly hosted by the Chalakudy and Mala
Block Panchayaths and CPSS. In this meeting, it was decided that a delegation
will meet the concerned ministers and officials for adopting the ROM.
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The meetings and consultations at different levels resulted in the consolidation of
the viewpoint among the people that it is possible for water to reach the tail end. It
also helped the local self-governments to understand the linkages between the
reservoir operation pattern and river flows. Many of the farmer and voluntary
organisations in the command area used to be skeptical about the outcome of this
action research. After the successful delivery of water till the tail end in 2011 and

2012, more local self-governments started cooperating with the team. MP Sri K.P.
Dhanapalan has agreed to take up the matter with the concerned agency at the
national level and seek funding to revive the Chalakudy river basin.

Farmer research
With constantly reducing per capita water availability, water conservation in all
sectors is the key to future water security. Agriculture is the single largest
consumer of water with a share of around 70% globally and more than 80% in
India. Water conservation in agriculture is of prime importance. Along with
improving the management of available water for the CRDS system, campaigns
for more ‘crop per drop’ was an integral part of the action research. An attempt
was made to document some of the best water management practices in the
command area.
Twelve farmers were selected for on field farmer research from six GPs and the
Chalakudy municipality. The farmers were first suggested by agriculture officers,
based on which we visited their plots and enquired about their willingness to
participate. Care has been taken to include different stretches of the canal system
on both banks, different types of farming activities, different land holding sizes and
different irrigation methods. A detailed interview schedule for gathering information
on their irrigation and water management patterns, cropping pattern, crop
management, etc. was prepared in consultation with Dr. Indiradevi, one of the
steering committee members. The documentation of their daily farming operations
was also worked out.

Farmer preparing land
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Unfortunately, this part of the expected outcome could not be carried out as
planned. The field team was not able to constantly monitor the day to day farm
level activities carried out by the farmers. They had to simultaneously participate
in the canal level monitoring being undertaken by the canal GPs and hence were
unable to keep a constant check over farmer field recording. The farmers were
also not systematic in maintaining the daily records of farm operations. In spite of
the shortcomings, we organised a workshop on 11th April 2011, where some
selected farmers shared their experiences in reducing the use of water and other
inputs in farming, with farmers, GP representatives and agriculture and irrigation
department officials. The Agronomic Research Station of Kerala Agricultural
University also cooperated with the workshop. In the workshop, it was decided to
continue with on field research for improving water use efficiency, with initiatives
by the LSGs, and supported by technical inputs from the ARS and agriculture
officers. It was also decided to conduct awareness classes for farmers at the GP
level. As a follow up, the Mala Block Panchayath discussed the issue and decided
to launch on field research for improving water use efficiency in GPs within the
Block Panchayath. Preliminarily, some farmer plots have been identified. The
field activities are expected to start towards the end of the 2012 monsoon.

Visit to a farmstead

Improved Command Area Water Management
The first phase of the action research concentrated on the participatory learning of
the issues/conflicts in depth. Based on the experience gained in the first phase,
the next attempt was to improve the management of available water. We started
with a clear understanding that a participatory water management programme
encompassing all concerned stakeholders including GPs, the Irrigation
Department, Agriculture Department and farmers was vital in initiating the required
measures for optimisation of the limited water resource in a mutually agreeable
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and satisfying manner. The support of the Kerala State Electricity Board, the
dissenting stakeholder, was also sought to the extent possible.

Stakeholder involvement
One of the most important highlights of this action research was the active
involvement of almost all the stakeholders in the process of evolving a
management strategy. All the major stakeholders with the exception of the State
Electricity Board have shown a keen interest in the whole process.

Farmers and canal dependent people: - At the beginning of the study, some
farmers and people dependent on the canals were skeptical about the exercise.
Nevertheless, they were willing to cooperate. Many farmers accompanied the
study team during the initial canal surveys. Their inputs were vital in understanding
the current status of the functioning of the system. The role of some of the farmers
during canal monitoring has to be specifically mentioned in this context. In fact,
right from the time of the first GP level meeting, it was clearly visible that their
support was also related to the hope for improved irrigation management. During
the irrigation seasons of 2010-11 and 2011-12, farmers were involved along with
other stakeholders in ensuring water delivery to the commands of respective
canals. The farmers were also active participants in meetings and seminars.
Irrigation Department: - The cooperation of the Irrigation Department was first
sought by using the official communication procedure from higher offices. In fact,
the Water Resources Minister of the state during 2009, Sri N.K. Premachandran,
took a personal initiative in directing the irrigation officials to cooperate with the
study. The officials readily provided the necessary data and also shared their
experiences and insights about the CRDS system. The keen interest evinced by
the irrigation officials in the process, especially by the field officials, turned out to
be a pleasant surprise for us. They actively participated in various meetings and
wholeheartedly cooperated with the canal monitoring by the GP level water
resource management committees. The total commitment of the irrigation officials
was crucial in the efforts for improving water delivery. Even women field officials
were willing to intervene round the clock to resolve any unforeseen problems in
the efforts to make water reach the tail end. Constant interactions with the
irrigation officials resulted in developing a personal bond between the officials and
our field activists, especially Rajneesh. The communication between the Irrigation
Department and the KSEB improved at our request, in turn enhancing the system
operation planning. For instance, the irrigation department wrote to the KSEB
regarding proposed water discharge during the summer months to facilitate
irrigation planning during November 2010. Incidentally the figures provided by
KSEB in their reply justify the projections in the draft reservoir operations model.
Local Self-Governments: - LSGs in Kerala are among the best in India by virtue
of their crucial role in local governance. LSGs indeed have a tremendous potential
and regulatory role in terms of protecting and managing the natural resources
within their administrative boundaries. Prior to this action research, the LSGs
within the canal command were not aware of the proactive role they could play in
improving the management of the canal system. Their role in irrigation
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management through the CRDS was limited to attending project committee
meetings and conveying farmers’ complaints about lack of water availability to the
Irrigation Department. The study team believed that the LSGs too have an
important role in irrigation water management, and efforts were made to involve
them right from the beginning. As water shortage during summer months is a stark
reality faced by the LSG representatives year after year, they were more than
willing to participate in the exercise.
The GP level water resource management committee that played an important
role in improved water delivery was in fact the idea of an LSG representative. The
LSGs hosted a number of meetings to discuss the issues regarding the river in
general and the CRDS in particular. They participated actively in canal monitoring
and in various joint meetings, seminars and workshops. It was the efforts of LSG
representatives, at times through the MLAs, to exert pressure on the KSEB, that
resulted in additional water availability at the head works in 2011 summer and
during January–February 2012. Some of the GPs have passed resolutions to adopt
ROM. It is important to note that even the canal dependent GPs (who do not have
direct access to the river) were positive about the demand for a minimum release
from the head works to the main river.

Kerala State Electricity Board: - The KSEB is a major stakeholder in this action
research. However, since the beginning, they have maintained their distance from
the CPSS mainly due to the conflict with respect to the proposed Athirappilly HEP.
Nevertheless, they did cooperate in providing increased water release at times for
providing water to the tail end reaches of the main canals. Since the initiation of
the action research, communication between the two major departments which
manage the river flows has improved considerably.
Agriculture Offices: - Canal irrigation is considered the exclusive domain of the
Irrigation Department. Though the role of the Agriculture Department is very
critical with respect to ensuring food security and managing water for increasing
the production and productivity of food crops and commercial crops, the
agriculture officers seldom relate themselves to the operation of the canal
systems. Neither have they have undertaken any role in the planning of water
discharge from the canals in tune with the cropping season. Efforts were taken to
ensure their participation in the process. The Agriculture Officers (AOs) helped in
identifying key farmers in each locality. The farmer research plots were selected
with the help of the AOs. They were active partners in the efforts for on field water
conservation. The inputs from concerned AOs helped in identifying the water need
pattern during the efforts towards improved delivery. Some AOs were constantly
in touch with the Irrigation Officials for ensuring timely water supply to the fields.
The individual role played by the various stakeholder groups is very significant.
But more important has been the joint effort put forward by different stakeholders
for resolving the existing conflicts. Improved communication between stakeholder
groups has resulted in tiding over much of the misunderstanding and has
enhanced mutual trust. The conflict resolution process has only started. In order to
consolidate the gains and to resolve pending issues, continued active participation
of all stakeholder groups is an absolute necessity.
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Improved water delivery
The participatory efforts for optimum utilisation of the available water in the canal
system started yielding results from the 2010-11 irrigation season. As the CRDS
water delivery system weakened in the 1990s, there was a demand from the
farmers to meet the water requirement through other means. Large numbers of lift
irrigation schemes were implemented under the decentralised planning process by
the LSGs in the command area. This development had become common across
most of the LSGs in Kerala. Water was directly lifted from the river in most of
cases and supplied within the same command area. This was in turn increasing
the stress on the river. Hence, there was a need to both improve water delivery
and improve the efficiency of water use.
Based on the learning during the field surveys, stakeholder meetings and canal
monitoring, detailed plans were chalked out for improving water delivery. Six GPs
were selected as a sample for detailed analysis and planning for improved water
delivery. The entire assessment was carried out by the Panchayath level
monitoring committees. The recommendations that emerged from the Mattathur
Grama Panchayath are briefly discussed in Box 6.1.
Box 6.1: Case study – Mattathur Grama Panchayath
Location – Right Bank
Name of the branch canals – Mattathur BC (20. 28 km) and Areshwaram BC
Ayacut–Mattathur BC – 720 ha
Area under rice farming – 67 ha
Other crops – Nutmeg, banana, coconut and arecanut
Main recommendations of the Water Resource Management Committee:
1. Site specific measures for repair and renovation of the various sections in the
canal system to enable smooth delivery till tail end of the branch canal.
2. Closure of unauthorised spouts.
3. Ensure participation and involvement of the Panchayath Water Resource
Management Committee in efficient and smooth delivery and management of the
water received.
4. Take steps to ensure that the power generation from the Poringalkuthu
powerhouse is regulated in such a manner as to ensure constant flow of water
with very minimum flow fluctuation through the canals.
5. Take water till the tail end of the branch canal as a first step. This should be
followed by opening of the spouts from tail end upwards to ensure that water is
delivered to all distributaries.
6. Ban the dumping of waste including plastics into the canals. These clog the
canal and spout and impede smooth delivery of water apart from affecting the
water quality.
7. Take steps to adopt water conservation practices in farming and irrigation
within the ayacut in a phased manner.
The respective GPs ensured that most of the canal stretches were cleaned
through the NREGS before the beginning of the irrigation season. The irrigation
officials collected details of water availability and the water planning of KSEB up to
May 2011. The project advisory committee meeting that was held before the start
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of the irrigation season discussed the water release planning in detail. Many LSGs
participated actively in the meeting. It was decided that all efforts will be made to
ensure water to the tail end parts.

Cleaned up canal
through MGNREGS
Youth participate in
waste removal from
canal

Annallur branch canal
monitoring
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Since it would be difficult to focus on the implementation mechanism for both
canals, it was decided to concentrate on the right bank canal system alone in the
2010-11 season. As the first turn to the downstream canals was commenced
towards the fourth week of December, the concerned irrigation officials, GP
officials and farmers started monitoring the progress of water flow continuously.
Field activists of the CPSS were virtually travelling with the water, acting as a link
between different stakeholders. It was a challenging task with unforeseen
obstacles cropping up time and again, but each one was tackled effectively
through participatory efforts. Finally, when water reached the RB main canal end
at Kottavathil in the Mala GP on 1st January, 2011, it was a new year gift for

everyone. Water was reaching the tail end after a gap of several years. (Although
we tried to ascertain the period for which water did not reach the tail end, short
public memory turned out to be a detractor!) Water reached the tail end parts of
most branch canals too. In the second turn, water reached most of the command
area. Thus, one of the important impacts or results of the action research is that it
could successfully demonstrate that water can reach the entire command in a
single turn.
In the 2011-12 irrigation season, the situation has further improved with water
reaching the command area along both banks in December and January. The
KSEB is also extending better co-operation and is releasing steady flow for twothree days at a time from the Poringalkuthu reservoir, as per requests from the
local self-governments and the MLAs for making water available to the tail end
parts.
The signs are certainly encouraging. It has been proved that it is possible to
resolve issues through participatory dialogue and action. Gaps still exist. Hurdles
need to be overcome. The gains achieved through constant interactions between
the KSEB and the Irrigation Department and among downstream stakeholders are
presently facilitated by the field assistants. This effort should continue and become
self sustaining. Steady flow in adequate quantity is a necessity for releasing water
to the downstream river for its minimum needs. Efforts for on field water
conservation to reduce irrigation demand need to be carried out. The turn system
has to be revised based on the actual water needs of command area farmers.
Actions towards bridging the identified gaps are on. Efforts for getting the ROM
implemented are already on as explained earlier. Campaigns and interactions
continue for achieving more ‘crop per drop’. Burning issues like preventing waste
dumping into the canals and avoiding encroachments along the canal bunds have
to be taken up. People’s representatives will also demand maintenance of the
canal system to reduce system loss.
Command Area Development used to operate till the late 1990s in the CRDS
through the Beneficiary Farmers’ Associations (BFAs). On farm development
works, development of field channels and field drains, and supply of inputs like
fertilisers and pesticides, have been some of the main functions of the Command
Area Development Authority (CADA). Gradually, the BFAs became defunct.
Participatory Irrigation Management was tried out in two major irrigation projects
(IPs) - the Neyyar and the Malampuzha IPs - on a pilot scale by the Centre for
Water Resources Development and Management (CWRDM). However, the pilot
studies could not be translated into actual implementation. The Kerala Irrigation
and Water Conservation Act (2003) was enacted with one of its objectives being
involving farmers in irrigation management in a proactive manner. The Kerala
Command Area Development Act, 1986 provides for three-tier Water Users’
Associations i.e. Beneficiary Farmers’ Associations at the outlet levels, Canal
Committees and Project Level Committees. So far, 4126 Beneficiary Farmers’
Associations, 99 Canal Committees covering an area of 2.55 lakh ha and 9 Project
Level Committees have been constituted. A High Level Working Group under the
Chairmanship of the Chief Secretary was set up to consider the policy issues in
Participatory Irrigation Management in 1997**. In spite of many such efforts, the
actual ground scenario is not promising. Most of the major irrigation projects are

*Status of Participatory
Irrigation Management
(PIM) in India: Policy
Initiatives Taken and
Emerging Issues, http://
www.wrmin.nic.in/
writereaddata/
mainlinkFile/File421.pdf.
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facing the problem of lack of good farmer organisations to manage them,
uncertainty of timely water availability, and lack of proper supervision to name a
few. However, there is a dire need to at least properly maintain and manage the
already operating major irrigation projects in the state to their optimum efficiency.
This need is exacerbated by the reality that maintaining the major irrigation
projects has become a necessity for providing drinking water to the people in the
canal command. Over the years, the canal dependent communities have been
totally alienated from their irrigation management systems which has led to the
dismal situation narrated in this section.
The multi-stakeholder process initiated by this action research in the CRDS
command area offers a number of lessons. It is not sufficient if the direct
beneficiaries, the farmers alone, are involved in the participatory management of
the CRDS. It reveals that in the future, optimisation of canal water management
would require the involvement of all the relevant stakeholders in a river basin, and
it should become part of the river basin management plan. The local selfgovernments would play a pivotal role in linking up improved water management
with management of other water resources within a GP.

Linking ROM Strategy and CRDS Operations
The attempt for improved water delivery in the command area was also an
opportunity to verify the effectiveness of the proposed ROM strategy. The ROM
has suggested a steady flow of about 17 m3/s from the Poringalkuthu HEP during
the summer months, and a discharge of about 15 m3/s through the left and right
bank canals of the CRDS. The LSGs and the Irrigation Department are now
demanding the implementation of the ROM strategy. But it has not been officially
negotiated with the KSEB, and hence they are still operating the Poringalkuthu
HEP as a semi-peaking station. However, the KSEB had partially heeded the
demand from the Irrigation Department and LSGs, and released some additional
quantity of water for a couple of days at a stretch when water release was
scheduled for the tail end parts. At the right bank, after some additional releases
by the KSEB during off-peak hours, water reached the tail end parts of the main
canal on 14th December 2011, 6th January 2012, and 24th January 2012.
Table 6.1 Water level in the Right Bank Main Canal at Thumboormuzhi
Date
13-12-2011
14-12-2011
5-01-2012
06-01-2012
23-01-2012
24-01-2012
28-02-2012
29-02-2012

Reading- 8 am
1.6 m
1.6 m
1.6 m
1.6 m
1.6 m
1.6 m
1.5 m
1.5 m

Reading – 10 am
1.7 m
1.1 m
1.3 m
1.4 m
1.3 m
1.3 m
1m
1.1 m

Reading – 2 pm
1.7 m
1m
1.5 m
1.2 m
1.3 m
1m
0.8 m
0.8 m

Reading – 5 pm
1.7 m
0.8 m
1.5 m
1.3 m
1.4 m
1.4 m
0.8 m
0.9 m

The table shows good flow on 13th December 2011, 5th January 2012 and 23rd
January 2012. Hence, water could be delivered to the tail end branches. However,
on 29th February 2012, additional releases were not available. Hence, even after
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sacrificing irrigation at some branches, water managed to reach only the tail end of
the main canal but could not be fed to the tail end branches.
Table 6.2 Water level at Left Bank Main Canal at Thumboormuzhi
Date
Reading - 8am Reading – 12 pm
Reading –
Reading –
4pm
8pm
20-12-2011

1.8 m

1.6 m

1.6 m

1.6 m

21-12-2011

1.6 m

1.5 m

1.5 m

1.6 m

22-12-2011

1.6 m

1.6 m

1.6 m

1.6 m

8-1-2012

1.6 m

1.4 m

1.3 m

1.6 m

9-1-2012

1.6 m

1.3 m

1.1 m

1.6 m

10-1-2012

1.6 m

1.4 m

1.2 m

1.6 m

26-1-2012

1.7 m

1.55 m

0.9 m

1.7 m

27-1-2012

1.7 m

1.3 m

1m

1.7 m

28-1-2012

1.7 m

1.2 m

1.5 m

1.7 m

Water reached the tail end at Parakadavu on 21st December 2011, 9th January
2012, and 28th January 2012.
The ROM strategy had suggested that with a steady release of about 15 m3/s from
the head works, corresponding to a water level of about 1.4 m for both canals, the
irrigation requirement can be sufficiently met. Even though a steady flow was not
provided by the KSEB, the flow fluctuation was comparatively less, and the
average discharge was close to the figures suggested in the ROM strategy. The
experience in the last two irrigation seasons, including the present season, shows
that the irrigation requirement can be adequately met with the suggested
discharges as per the ROM strategy. It shall be noted that water can be released
to the downstream river, only if a steady flow as suggested in the ROM strategy is
realised at Thumboormuzhi.
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ANNEXURE 1
LIST OF BRANCH CANALS – CRDS
Right Bank Canal
Sl.
No..

Branch Canal

Ayacut Area
(ha)

Length
(km)

Major Crops

1

Echippara

60.00

3.4

coconut, arecanut, nutmeg, plantain

2

Kuttikad-Kanjirappilly, sub
Pariyaram (dis)

770.00

16.74

coconut, arecanut, nutmeg, rubber,
plantain

3

Kundukuzhippadam

75.00

2.09

coconut, arecanut, nutmeg, plantain

4

Vellikulam Thodu

144.00

22.08

coconut, arecanut, nutmeg, paddy

5

Mattathur

720.00

20.28

6

Mettipadam

269.00

5.54

7

Areswaram

202.00

6.95

coconut, arecanut, nutmeg, tapioca,
paddy
coconut, arecanut, nutmeg, plantain,
paddy
coconut, nutmeg, tapioca, plantain, paddy

8

Kalikkakunnu

60..00

2.61km

coconut, nutmeg, plantain

9
10
11
12
13

Thessery
Chalakudy-Pariyaram
Potta
Blachira
Kodakara

76.00
631.00
59.0
722.00
215.0

1.64
20.031
2.07
9.12
7.04

14
15
16
17
18
19
20
21
22
23
24

Perambra
Muriyadu
Aloor
Kallettumkara
Thazhekkad
Kaduppassery
Parayanthodu
Annallur
Kottanallur
Annamanada
Alathur

174.0
148.0
27.0
117.0
199.0
120.0
188.0
98.0
86.0
76.00
39.00

6.27
8.200
1.20
3.42
2.41
3.02
3.79
1.49
4.10
1.42
1.320

coconut, nutmeg, tapioca. plantain, paddy
coconut, arecanut, nutmeg, tapioca
coconut, arecanut, nutmeg, tapioca
coconut, nutmeg, arecanut, plantain,
coconut, arecanut, nutmeg, plantain,
paddy
coconut, arecanut, plantain, nutmeg
coconut, arecanut, nutmeg, plantain
coconut, arecanut, nutmeg, tapioca
coconut, arecanut, plantain, nutmeg
coconut, arecanut, plantain, nutmeg
coconut, arecanut, plantain nutmeg
coconut, arecanut, plantain, nutmeg
coconut, areca nut, nutmeg, tapioca
Coconut,areacut,Nutmeg, tapioca
coconut, areca nut, nutmeg, tapioca
coconut, areca nut, nutmeg, tapioca
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Left Bank Canal
No.

Branch Canal

1
2
3
4
5

Adichilly
Edalakkadu Chulli
Bhoothamkutty (N)
Meloor Branch
Thanguchira
Kalady Main
Bhoothamkutty (S)

6
7
8
9
10
11
12
13
14
15

Attara
Manjapra
Aanappara
Naduvattom
Komarapadam
Karukuttikara
Mundopilly Padam
Azhakam
Vengoor

16

Thottakam

17
18
19

Chengamanad
Kalady Branch
Edakkunny

20
21
22
23
24
25
26
27
28
29
30
31

Ayacut
area(Ha)
146.28
204.00
78.32
324.56
168.80

Length
(Km)
7.700
4.500
6.400
10.137
4.525

nutmeg, coconut, plantain, arecanut.
nutmeg, coconut, plantain, arecanut
nutmeg, coconut, plantain, arecanut, rubber, tapioca
nutmeg, coconut, plantain, arecanut, rubber, tapioca
nutmeg, coconut, plantain, arecanut, rubber, tapioca

96.22

1.700

coconut, rubber, plantain

151.63
761.13
55.64
93.08
190.07
198.11
134.45
135.03
278.70
65.72

1.800
10.767
1.400
2.335
4.000
2.800
2.260
1.400
6.130
2.600

nutmeg, plantain, coconut, tapioca, rubber, arecanut
coconut, plantain, tapioca, arecanut, nutmeg
coconut, nutmeg, plantain, tapioca
paddy, tapioca, plantain,
rubber, pineapple
coconut, arecanut, plantain, tapioca
Paddy, tapioca, plantain
coconut, nutmeg, plantain, tapioca
coconut, nutmeg, arecanut, rubber
paddy, plantain, tapioca

66.72
151.16
176.2

1.600
1.50
4.6

coconut, plantain, arecanut
coconut, plantain, arecanut
plantain, tapioca

188.06
165.42
466.07
121.56
23.84
141.13
100.32

4.792
4.445
7.651
2.209
1.700
2.700
1.473

coconut, tapioca, plantain, arecanut
coconut , arecanut, plantain
coconut, tapioca, plantain, arecanut, nutmeg, rubber
coconut, plantain, arecanut, rubber, paddy
coconut, arecanut, plantain
coconut, plantain, arecanut
tapioca, plantain, rubber

Major, Crops

KV Main
KV Branch
MV Branch
Meloor (S)
Koratty
Konnor
Kizhakkummuri
Marangadan
Karukutty
Karayamparamb
Chirangara
Mambra

363.19

6.200

coconut, plantain, arecanut, nutmeg

94.21
188.92

1.006
3.200

coconut, nutmeg, arecanut
coconut, arecanut, nutmeg

Peechanikkad

160.40

3.200

tapioca, plantain, rubber, nutmeg, coconut, paddy

108.13

3.200

coconut, arecanut, nutmeg, plantain, rubber

Parakkadavu
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Chapter 7

Implications, Recommendations and the Way
Forward

Wild rivers are earth’s renegades,
defying gravity, dancing to their
own tunes, resisting the authority
of humans, always chipping away,
and eventually always winning.
Richard Bangs, River Gods

Setting the broader framework
Globally, there is a gradual transition towards a river basin planning process that
gives due consideration to the ecological needs of a river. This shift in paradigm
has been mainly due to the realisation that rivers cannot continue to provide the
multitude of services to humankind if they do not flow and perform their ecological
functions. Allowing minimum flows, or in other words, a constant flow could be an
easier proposition. In dammed rivers, the biggest challenge would be to have dam
re–operation procedures in place by which the natural flows can be mimicked to
some extent. Mimicking natural flows would entail understanding the flow pulses
in the river which in turn would require studies on the responses of the various
ecological parameters to the changing flows. Hence, arriving at environmental
flows and allowing them is going to be the toughest challenge before
governments, planners and river managers in the future. The present Action
Research and its outcomes need to be pitched within the larger river basin
planning framework wherein the direct river dependent communities (local selfgovernments and farmers) and the concerned departments who manage the river
and its flows have the most important role to play in reviving the flows and
managing the resources more efficiently with a futuristic vision.
Effective implementation of environmental flows on the ground would need the
following principles to be considered within a policy–legal framework. The
Australian Framework for Water Provisions to the Ecosystem (2004) is relevant in
this context.
1. Understand a river basin within its bio–physical, ecological and hydrological
framework with all its intricate and fragile linkages, externalities and internalities.
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2. Consider a river basin as the basic unit of planning for land and water
resources.
3. Recognise the regulation/consumptive use of water impacts upon the
ecological values and livelihoods dependent on the river.
4. Recognise that there are ecological limits to hydrological alterations in a river
basin.
5. Plan for the land and water resources in a river basin within the ‘ecological
limits’ in place of the ‘hydrological potential’.
6. The optimal utilisation of waters within a river basin shall be ensured, with due
regard to the reasonable present and future needs for life and livelihoods,
appropriate economic activity, social justice and equity, and ecological
sustainability (Iyer R. et al., 2011).
7. Place basic (lifeline needs of water) needs on par with ecological needs.
Prioritise the other water needs based on a consultative and negotiated approach.
8. Accountabilities in all respects of management of water should be transparent
and clearly defined.
9. All existing uses of water within a river basin should be managed in a manner
which recognise ecological values.
10. Periodic review and updating of the hydrological and ecological parameters in
the river basin should be carried out.
11. Complete diversion of a river or tributary or stream should not be allowed since
it would lead to irrevocable damage to the ecology of the river/tributary/stream.
12. For already dammed rivers, reservoir re-operations or reservoir operations
management strategies have to be worked out with the involvement of all the
relevant stakeholders, to allow at least a flow regime that can maintain the life of
the river. In fact, the Kerala Water Policy (2008) has stated that concurrently,
operation of reservoirs shall be rescheduled based on consultation with
stakeholders and meteorological predictions.
13. For rivers where new dams are being proposed, basin studies should be
carried out to assess the carrying capacity of the river basin before consideration
for environmental clearance.
14. Irrigation being the largest user of water in a river, more crop per drop of water
should become mandatory which would automatically improve the flows and
recharge into the river.
Report of the sub–group on a National Framework Law set up by the Planning
Commission’s Working Group on Water Resources Governance for the 12th Plan
reconfirms the above principles as evident from the following (Iyer R. et al., 2011).
(1) Every water-related activity in any part of a river basin, or a sub-basin of a
large basin, whether it is a large project involving a dam, reservoir and canal
system, or a diversion barrage, or a small-scale local water harvesting structure,
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or the extraction of groundwater, shall be undertaken with due regard to:
(a) The hydrological and ecological characteristics and features of the basin or
sub-basin as a whole;
(b) The land use appropriate for the relevant area;
(c) The relationship between surface water and groundwater; and
(d) A holistic view of the relationships of all such activities with one another and
with the basin or sub-basin as a whole.
(2) The optimal utilisation of waters within a river basin shall be ensured, with due
regard to the reasonable present and future needs for life and livelihoods,
appropriate economic activity, social justice and equity, and ecological
sustainability.
(3) River flows adequate to preserve and protect a river basin as a hydrological
and ecological system shall be maintained.

Implications of the action research
Arriving at appropriate flow regimes for each river basin based on the
development trajectory of the basin is a long drawn process which would need
time, resources and stakeholder involvement at all stages. However, there are
certain interim measures which can be worked out and implemented. The Action
Research illustrates that ROM and improved water management in the command
area are two such important strategies that can be tested out in any river basin
where they are applicable. In India, most rivers are dammed, and many rivers
have both hydropower and major irrigation projects built across them.
A unique feature of this Action Research process is that it is a community driven
effort to revive the flows in a river and to manage the irrigation more efficiently
through the involvement of all relevant stakeholders. Perhaps, this is a first time
effort of its kind for the country. Another unique feature is the pivotal role played by
a river basin organisation (RBO) in conceptualising the possibilities of such a
strategy, the long standing efforts by the RBO to consolidate the relevant
information and database on the river basin, place it before all the relevant river
basin communities, and develop the Action Research plan based on dialogues
and consultations. The Action Research is also a pointer that it is possible for river
basin communities to come together, plan and make decisions regarding the
utilisation of river flows. Some of the important implications that emerge from this
Action Research which are relevant to other river basins are as follows:
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1. Healthy partnerships between different stakeholders at all levels are a
prerequisite for trying out an upstream–downstream conflict resolution strategy. In
the present Action Research, irrigation department, agricultural department, local
self-governments and farmer groups in the river basin have teamed up to work
towards the strategy. They would be carrying the strategy to the state government
level. The UNESCO Report, Water for People – Water for Life, discusses the
importance of stakeholder partnerships: “Partnerships between different

stakeholders at all levels (international, national and local) are stressed in most
new policy approaches, with the recognition that solutions to water problems
cannot be achieved by one organization or even one segment of society. In
particular, the inclusion of civil society organizations and of local community
groups is emphasized in most new approaches and policies. Indeed, changing
institutional mandates is central to new water policies and laws around the world”.
2. A common understanding of the upstream–downstream ecological and
hydrological linkages should be arrived at by all the partners/stakeholders
involved. In the initial phase of the Action Research, the team had to carry out the
patient exercise of developing an understanding of what a river basin is, why rivers
should flow from source to sea, and the upstream–downstream linkages among the
different river dependents and users. Normally, each party does not think or plan
beyond their immediate needs and priorities. It is very important to develop the
understanding that a river is a common resource which has to be shared equitably
with a futuristic perspective. Hence there is a need for each party involved to
understand the impact of its water use on the other in terms of rights, needs,
quantity and quality.
3. Need for a catalyst or facilitator who would initiate dialogues, assist smooth
flow of communication between the different parties, and create awareness about
the need to plan for the entire river basin in place of an ad hoc approach is a
prerequisite for successful implementation of the strategy. The CPSS, the Kerala
State Resource Centre of the Forum, has played the pivotal role of a facilitator in
the present Action Research to bring together the different parties, initiate
dialogues, build bridges and forge partnerships. In the absence of suitable river
basin organisations, the concerned state governments can delegate reputed
groups with a good understanding of river basins and relevant experience of
working in the water sector or on rivers to play the role of a catalyst/facilitator.
4. The scale of implementation matters. Since the Chalakudy river is a short west
flowing river, it is relatively easier to mobilise the communities and concerned
parties together for a common cause and form partnerships. For larger river
basins like the Krishna where such strategies are relevant, it would be beyond the
capacity of a single organisation to act as a catalyst bringing diverse stakeholders
together, which is not an easy process. It may be more practical to have sub-basin
level organisations taking up the responsibility of mobilising communities within
each sub-basin. These strategies can be linked and scaled up to the level of the
entire river basin. The other option could be prioritising sub-basins based on their
intensity of flow reduction or contribution to the main river flows, and making
efforts within these pilot sub-basins.
5. Inter-state rivers need more negotiations. Many river basins in India are interstate. Hence, the priorities of each state with respect to water use would be
different. In the Western Ghats east flowing larger basins like the Kavery and
Krishna, conflicts over allocation of water through tribunals are already extensive.
In the case of diversion of west flowing rivers to the east, as in the case of the
Mullaperiyar, Siruvani, Chalakudy river, etc., the conflicts are related to not
allowing any flows into the ‘donor’ river. In such scenarios, it is difficult to arrive at
the required flows that would satisfy the needs of the riparian or water sharing
states after allowing water for the ecosystem. The efforts of the Cauvery family
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stand out as an experiment in this context that tried to bring together Tamil Nadu
and Kerala farmers onto a single platform in an effort to resolve the dispute over
the sharing of Kavery waters between the upstream states of Karnataka and
Kerala and downstream Tamil Nadu. The Cauvery family had tried to depoliticise
the dispute and approach it from a human perspective. The Cauvery tribunal
award on 5th February 2007 also allocated 10 TMC ft for minimum flows for
environmental protection, and 4 TMC ft for escapes into the sea. However, how
this allocation would be implemented in the field has not been worked out yet.
6. Local institutions are the key. In a decentralised planning framework, the local
self-government is considered the smallest governance unit that is capable of
making decisions regarding resource use. Under the Panchayat Raj Act, the local
self-governments have the mandate of protecting their land and water resources.
However, most LSGs are either unaware of or do not use their powers effectively
in governing their natural resources. LSGs within a river basin share the same
river and its flows. In the Action Research, many Panchayaths within the river
basin constituted Water Resources Management Committees to monitor the
status of the canal. These committees consist of the concerned GP member,
padasekharam secretary/president, agriculture officer and relevant irrigation
officials. These local institutions were instrumental in assessing the status of the
canal and its command area and taking water to the tail end and distributaries.
The process was able to revive the much needed ownership over the canal
systems to some extent, and the canal system’s functioning among the LSGs and
departments. They are demonstrating a heightened sense of responsibility, trying
to resolve the conflicts over water sharing between the head and tail end within
the same GP peacefully, coming together in mobilising communities to clean up
the canals, etc. The negotiations for the improved canal water level are also being
carried out at this level. There is a larger plan to involve these committees in the
development of LSG level water resources management plans. Such local level
initiatives build on mutual trust and belonging once convinced that the upstreamdownstream linkages can work effectively.
7. Trade offs are to be addressed. In all possibility, there are chances of
objections being raised to the ROM strategy with respect to decrease in power
production during peak hours (6 pm to 11 pm) by the KSEB and the Power
Ministry. The ROM strategy is expected to slightly increase the non-monsoon
power generation from the river basin. However, the peak power generation will
be reduced by 8 MW to 16 MW, which is about 0.25 to 0.5 percent of the present
summer peak demand for the state. Also, the larger gains for the ecology and the
downstream drinking and irrigation needs from allowing more water into the river
and the canal systems and reducing the flow fluctuations downstream would
outweigh the economic loss due to decreased power generation during peak
hours. The State Water Policy (2008) also prioritises drinking and irrigation water
needs.
The Twelfth Five Year Plan Approach paper on Major and Medium Irrigation and
Command Area Development (November 2011) points out the relevance of
enabling institutions: “Ministry of Water Resources brought out a model act to be
adopted by the State Legislatures for enacting new Acts/amending the existing
irrigation Acts for facilitating the Participatory Irrigation Management (PIM).
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Despite repeated emphasis by Government of India so far, only 15 states have
enacted PIM Acts/ amended the existing irrigation Acts. The participation of
farmers in the management of irrigation would include transfer responsibility for
operation & maintenance and also collection of water charges to the Water Users’
Association in their respective jurisdiction. So far 63167 Water Users’ Associations
have been formed in various states covering an area of 14.623 M ha under various
commands of irrigation projects”.
“In the revised system of water management, consisting of representative bodies,
there would be need for an organisation between the field level (FOs and WUAs)
and the river basin level. The intermediate level may be called the `Water district’
on the analogy of the usage in several countries. We suggest that the composition
of the water district bodies and the setting of hydrological boundaries for each
water district and a frame work of regulation have to be devised by each state.
There have been suggestions to form a body consisting entirely of either state or
the local government representatives or of water users or to have a government
body above that of water users”.

Recommendations
In 2006, there was a press report titled, ‘Criminal Negligence of Dam Operators
Leads to Man Made Disaster’ which noted that mismanagement and negligent
operations of the large reservoirs on Tapi, Narmada, Krishna, Godavari, Mahi and
Sabarmati Rivers have created man made disaster in Gujarat, Maharashtra,
Madhya Pradesh, Karnataka and Andhra Pradesh. The large dams that were
expected to reduce the floods have actually been responsible for disasters due to
floods in the states that also happen to have the largest number of big dams. The
situation of reservoirs having substantial water just before the onset of the
monsoon was cited as the reason. Firstly, this means that the water available as
live storage before the monsoon could not be used (e.g., for irrigation, water
supply, and power generation). With the onset of the monsoons, since the
reservoirs had that much less capacity to absorb monsoon flows, they were bound
to release a large amount of water unused. The sudden release of large quantities
of water from these dams has led to a big disaster in the downstream areas
(Thakkar H., 2006).
Apart from the issue of flow regulation, artificial floods and droughts have also
been reported due to the mismanagement of reservoirs, as the above case
illustrates. Given the large number of dams already creating downstream impacts,
there is an urgent need for a reservoir operations policy with sufficient legal
backing. There are different methodologies being tried out globally. In California in
the US, in the next 15 years, approximately 25 hydropower projects — over 150
dams — will need to obtain a new operating license. The licensing process
provides a unique opportunity for a wide variety of stakeholders — utilities, state
and federal resource agencies, tribes, irrigators, conservationists and
recreationists — to agree upon new license conditions that protect fish and wildlife,
improve water quality and provide increased opportunities for pubic recreation. A
hydropower license can essentially be viewed as a rental agreement for the next
30 to 50 years (Carville J. et al., 2011). In the Murray-Darling river basin,
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ecological monitoring in the Mitta Mitta River has shown that variable flows benefit
the river’s health far more than constant low flows. Therefore minor pulses, which
mimic natural flows, will be made from time to time from upstream reservoirs
which will target an average release of about 400 ML/day. Such pulses are aimed
at reducing the build up of algal strands over the warm months (MDBC, 2011).
Reservoir operations management and improved water management in command
areas are only two important components of an environmental flows
implementation strategy. This in turn needs to become part of a larger basin
planning framework which integrates the entire gamut of natural resources
management with restoration inbuilt into it. The Draft National Water Policy, 2012
admits that, ‘such a framework law must recognise water not only as a scarce
resource but also as a sustainer of life and ecology. Therefore, water needs to be
managed as a community resource held by the state, under public trust doctrine to
achieve food security, livelihood, and equitable and sustainable development for
all’. While accepting the above, it needs to be supported by a legal framework
through which the processes of planning, design and implementation for water
resources within a river basin are carried out at the lowest appropriate level of a
micro-watershed or Grama Panchayath level, and gradually scaled up to the river
basin level. Within this legal framework, reservoir operations management shall
become the mandate of the power board/agency, and the monitoring of the
releases shall be carried out by the downstream basin committees.

The way forward
The present phase of the Action Research has focused on evolving a reservoir
operations strategy that would be able to improve downstream flows while
catering to the drinking water and irrigation needs of the downstream population.
The Action Research has also tried to work towards improving the delivery of
water to the entire command area through a multi-stakeholder process. Indeed,
the Action Research has become the means for establishing linkages between the
diverse stakeholders with different interests for a common cause. Except for the
Kerala State Electricity Board which is maintaining a safe distance for obvious
reasons, most other relevant stakeholders have been able to join hands which has
resulted in the better delivery of water at the CRDS. However, this is only the
beginning; a long way lies ahead. Many of the local self-governments have
approved the ROM strategy. Some of them have already passed resolutions and
sent them to the state government. Meetings are progressing in other LSGs. A few
MLAs have already initiated discussions with the concerned ministry. The next
step would be to take the consolidated views from the LSGs to the state
government and concerned ministries and departments: the KSEB and the Water
Resources Ministry. A delegation of MLAs, local self-government representatives
and CPSS members would meet the concerned ministers and departments/board
to gain official approval for the ROM strategy. Once the strategy is implemented, a
decentralised monitoring mechanism to ensure timely reservoir releases would be
tried out at the river basin level.
Concurrently, the Water Resources Department at the state level would also be
approached with a set of guidelines for improved water delivery and efficient
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management for the CRDS, which can be applicable to all major irrigation projects
across the state. A workable Participatory Irrigation Management model needs to
be tried out. The LSGs should also have a role in allotting funds under the
MGNREGA or plan funds for the upkeep of the canal systems. The Panchayath
level Water Resources Management Committees presently operate on an ad hoc
basis. These should be developed into local institutions that have the mandate of
developing LSG level water resources management plans with integrated canal
management. The committees should follow the principles of ‘Reuse, Recycle,
Conserve and Manage’. This strategy if implemented can reduce the pressure on
the river in the long term.
The ultimate success and sustainability of such a strategy would require a good
combination of ecological sense, political will, technological adaptations and
innovations, and the support and involvement of local self-governments.
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