Parching the Chambal River Basin: Unrelenting irrigation
schemes wring the unique Chambal dry
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Description
The 960 km long Chambal River originates from the Singar Chouri peak in the northern slopes of
the Vindhyan escarpment, 15 km West-South-West of Mhow in Indore District in Madhya
Pradesh state, at an elevation of about 843 m. The river flows first in a northerly direction in
Madhya Pradesh for a length of about 346 km and then in a generally north-easterly direction for
a length of 225 km through Rajasthan. The Chambal flows for another 217 km between M.P. and
Rajasthan and further 145 km between Madhya Pradesh and Uttar Pradesh. It enters Uttar
Pradesh and flows for about 32 km before joining the Yamuna River in Etawah District at an
elevation of 122 m, to form a part of the greater Gangetic drainage system (Jain et al., 2007).
The Chambal is a rainfed catchment and the total area drained up to its confluence with the
Yamuna is 1,43,219 km2. The Chambal drainage area resembles a rectangle up to the junction of
the Parvathi and Banas Rivers with the Chambal flowing along its major axis. The Chambal Basin
lies between latitudes 22° 27' N and 27° 20' N and longitudes 73° 20' E and 79° 15' E. On its south,
east and west, the basin is bounded by the Vindhyan mountain ranges and on the north-west by
the Aravallis. Below the confluence of the Parvathi and Banas, the catchment becomes narrower
and elongated. In this reach, it is bounded by the Aravalli mountain ranges on the North and the
Vindhyan hill range on the south (Jain et al., 2007). The entire Chambal River basin extends over
Madhya Pradesh, Rajasthan and Uttar Pradesh covering around 93 tehsils and 24 districts
(Hussain & Badola, 2001).
According to Crawford (1969), the Chambal river valley is part of the Vindhyan system which
consists of massive sandstone, slate and limestone, of perhaps pre-Cambrian age, resting on the
surface of older rocks (Crawford, 1969). Hillocks and plateaus represent the major landforms of
the Chambal valley. The Chambal basin is characterised by an undulating floodplain, gullies and
ravines (Gopal & Srivastava, 2008). The Hadauti plateau in Rajasthan occurs in the upper
catchment of the Chambal River to the southeast of the Mewar Plains. It occurs with the Malwa
plateau in the east. Physiographically, it can be divided into Vindhyan scarp land and Deccan
Lava (Malwa) plateau (Sinha et al., 1998). Badland topography is a characteristic feature of the
Chambal valley, whereas kankar has extensively developed in the older alluvium (Heron, 1953).
The area lies within the semi-arid zone of north-western India at the border of Madhya Pradesh,
Rajasthan and Uttar Pradesh States (Hussain, 2009), and the vegetation consists of ravine, thorn
forest, a sub-type of the Northern Tropical Forests (Sub-group 6B/C2 of the revised classification
of Champion & Seth, 1968).
Since 1979, a 600 km stretch of the Chambal River between Kota barrage and Chambal Yamuna confluence has been protected as the tri-state National Chambal Sanctuary. It is
also an Important Bird Area (Birdlife International) - Site Code IN-UP-11 and IN-RJ-11
(Islam & Rahmani, 2004). The Chambal is one of the last remnant rivers, in the greater
Gangetic Drainage Basin, which has retained significant conservation values (Hussain &
Badola, 2001). It contains the largest contiguous and most viable breeding populations of the
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critically endangered gharial and red-crowned roofed turtle
(http://madrascrocbank.blogspot.com; http://www.conservation.org). Other species of
immediate concern include the Gangetic Dolphin, Narrow-headed Giant Soft-shelled Turtle,
Three-striped Roofed Turtle, Indian Skimmer, Black-bellied Tern and Sarus Crane. Overall,
the faunal and floral assemblage includes 21 reptiles, over 200 species of birds, 55
mammals and over 100 fish species, among others.

Uttar Pradesh
Rajasthan

Madhya Pradesh

Existing major irrigation projects (from south to north): Gandhi Sagar Dam, Rana Pratap Sagar Dam, Jawahar Sagar Dam, Kota Barrage,
Dholpur Lift, Pinahat Lift.
Proposed major irrigation projects (from south to north): Pipalda Lift, Aisha Lift, Kanera Lift.
Rejected irrigation projects (from south to north): Devipura Dam, Gujapura Dam, Jaithpura Dam, Barsala Dam.
Proposed Parbati - Kalisindh - Chambal Link.

* Link route for representation only.

The conflict: Water impoundment & extraction
Humans live in high densities near waterways and extensively modify riparian zones, and
consequently, species diversity of inland waters is among the most threatened of all
ecosystems (Sala, 2000). The Chambal is one of the last remnant rivers, in the greater
Gangetic Drainage Basin, which has retained significant conservation values (Hussain &
Badola, 2001). However, this sanctuary suffers from hydrological modifications due to dams and
from the diversion of river water for irrigation, and from activities like sand-mining; fishing, and
persistent livestock and human presence (Hussain 2009, Nair 2010). The 7 major, 12 medium
and 134 minor irrigation projects operating in the Chambal River basin, have greatly
reduced river flow, and erratic water releases, in the past, have inundated several nesting
sites (Hussain & Badola, 2001). These notwithstanding, 52 irrigation projects are under
construction and 376 projects have been planned in the basin (Hussain 2009). Two major
2

tributaries, the Parbati and Kali Sindh, are the main sources of water flowing in the
Chambal in the downstream section. However, the new Parbati- Kali Sindh-Chambal Link
proposes to divert the 'surplus' waters of the Parbati, Newaj and Kalisindh rivers to the
Gandhisagar/Rana Pratap Sagar Dam on the River Chambal. This will now deny the Chambal
whatever water, sand and silt it receives from these tributaries. Sand banks, bars and spits are
important resting and breeding sites, in the National Chambal Sanctuary for crocodilians,
freshwater turtles and ground-nesting birds. And the loss of these sites has been a major cause
for their population declines. Upriver dams also exacerbate the problem by preventing
replacement sand from coming downriver while increasing erosion by periodic and
unseasonable elevation of water levels.

Irrigation projects in the Rajasthan portion of the Chambal basin. Source: RTI Application to the State Water Resource Department.

Upstream and downstream effects of dams are well-known, stemming from inundation,
flow manipulation, and fragmentation. Inundation destroys terrestrial ecosystems and
eliminates turbulent reaches, disfavouring lotic biota. It can cause anoxia, greenhouse gas
emission, sedimentation, and an upsurge of nutrient release in new reservoirs. Flow
manipulations hinder channel development, drain floodplain wetlands, reduce floodplain
productivity, decrease dynamism of deltas, and may cause extensive modification of aquatic
communities. Dams obstruct the dispersal and migration of organisms, and these and other
effects have been directly linked to loss of populations and entire species of freshwater fish
(Nilsson et al 2005).
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In the face of increasing proposals for water extraction and impoundments on the
Chambal, and nation-wide river-linking aspirations, the above threats will only be exacerbated.
Effects of low flow –
a) Habitat fragmentation for aquatic species.
b) Isolated pools vulnerable to anthropogenic activities e.g. Netting, dynamiting (Dubey &
Mehra, 1959; Humraskar & Velho, 2009).
c) Fish stocks determined by low water carrying capacity of deep pools.
d) Increased access to people for river crossing by foot and tractor, fishing, sand mining (Nair,
2010).
e) Reduced number of inaccessible islands, resulting in increased nest destruction of
skimmers,
gharial, turtles, terns, pratincoles (Sundar 2004, Nair 2010).

Satellite imagery of sections of the Chambal River.
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The presence of over 200 irrigation projects and 4 major dams on the Chambal River has severely reduced water levels, and the river does not flow
below the Kota barrage (left), for most of the year. The Chambal on average is 400m wide, but several sections (as seen on the right), shrink to less than
10-15 m. This situation increases anthropogenic threats to the river several fold, and such areas are no longer viable gharial and river dolphin habitat.

Nest destruction & hatchling mortality caused by stray dog predation and cattle trampling, resulting from increased access to nesting islands due to low water levels.

Effects of irregular/unnatural flow regimes -
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a) Flooding of nesting habitat during critical times. Affects ground-nesting species. Eg: terns,
skimmers, pratincoles, gharial, batagur turtles. Gupta (1998) mentions faulty operational
procedures of the Gandhisagar Dam.
b) Insufficient flooding to maintain morphology of deep pools.
c) Insufficient flooding to maintain siltation rates/sand bank formation.
‘The Guidelines for sustainable water resources development and management from the
Central Water Commission (CWC) of Government of India in 1992 suggested that the
minimum flow in the river should not be less than the average of 10 days minimum flow
of the river in its natural state. Unfortunately, this did not have force of law and the
CWC itself has not been adhering to these guidelines while giving techno economic clearance
to irrigation and hydropower projects.’(Dams, Rivers and People, 2008). Despite being signatory
to the Farakka Barrage Treaty with Bangladesh, India does not release the promised volume of
water (Ramachandran, 2006). The Chambal is part of the Gangetic basin and hence, the river
discharge/flow rates are classified and difficult to obtain. Therefore, it is highly likely that the
1992 guidelines are not being adhered to.
According to the Wildlife Institute of India (2010) study report, ‘The average quantity of water
used for irrigation by Rajasthan and Madhya Pradesh through the creation of Gandhi Sagar dam
and water abstraction via Kota Barrage has decreased by 22.6% and 41.4% respectively in last
17 18 years, whereas the use of water for non irrigation (industrial and drinking water
purpose) has increased three folds (Gupta and Attari, 2007) resulting in shortage of water in the
downstream. By the year 2002 03 the net water use for non irrigation purpose was almost 41%
(Gupta and Attari 2007).’

Current status
Despite the failures and incompetency of existing irrigation projects in the Chambal Basin
(Gupta, 1998; Gupta & Kawadia, 2003), the Irrigation and Water Resource Departments of
Rajasthan, Madhya Pradesh and Uttar Pradesh continue to propose water impoundment and
extraction schemes, often using fraudulent Environment Impact Assessments. As a case in point,
the Environment Assessment Document of the Dholpur Water Supply Sub-project does not
acknowledge the National Chambal Sanctuary, in an attempt to by-pass a notification which
states that projects located within 10 km from the boundary of protected areas requires
Environmental Clearance(EC) from the National Ministry of Environment and Forests
(MoEF). The document also categorically states that “As there is no significant flora and fauna in
or around Chambal River, there should also not be any ecological impacts from the increase in
abstraction”; and that ” There are no uncertainties in the analysis, and no further studies
are required to comply with Asian Development Bank procedure or national law” (RUIDP
2008).
Several new project proposals lie before the Standing Committee of the National Board of
Wildlife awaiting approval.

Highest and lowest points
With increasing demands for freshwater and proposals for water abstraction, the conflict is set to
escalate. The three state governments, especially Rajasthan and Madhya Pradesh, have been
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unrelenting in their efforts to exploit the Chambal waters. And unfortunately, active ‘watchdog’
groups are absent in the region.
A Wildlife Institute of India (2010) study reports that in the present flow regime, 78.1% and
82.1% of the river stretch between Jaitpura and Panchhnada respectively, was found to be
suboptimal for adult gharial and river dolphins respectively. Abstraction of water will further
reduce the flow and may fragment the riverine habitat affecting the large aquatic
vertebrates such as river dolphins, gharial and mugger. The discharge of Chambal River after
Kota barrage is zero. Only after the confluence with Parvati near Pali, does the Chambal River
regain some flow. During the present study in the months of June-July the mean flow of the
river was 16.38 ± 1.99 m3/sec only. Data provided by the Central Water Commission
shows that the flow at Udi often reaches as low as 6.13 m3/sec. The combined water
requirements of the 4 lift irrigation projects (Pinahat, Dholpur, Aisah & Kanera) is ca. 31.5
m3/sec. If these projects become operational, there will be no flow in the river and there will be
deficit in water availability in the downstream stretches of the river.

The opposing stands
India’s water use policy seems to be based on the surmise that all freshwater is for human
disposal and that no quantity of it shall be ‘wasted’ into the sea. The political and administrative
class, who are largely insensitive and feign ignorance towards ecological concerns, are under the
impression that only large-scale water impoundment and abstraction can solve the country’s
water requirements, without any concern to the ecological and socio-economic costs involved,
which are in any case considered as externalities. As mentioned earlier, 7 major, 12 medium
and 134 minor irrigation projects are operating in the Chambal River basin, a further 52 are
under construction, and 376 projects including the Parbati-Kali Sindh-Chambal River link have
been planned. These disruptions to natural flows, flood pulses and other hydrological processes
are not only a dire threat to the unique faunal assemblages of the Chambal, but also have serious
implications for downstream fisheries, that provide livelihood and sustenance to millions of
dependent people. Numerous studies have documented how large dams and river-linking have
displaced people, destroyed fisheries and damaged ecosystems. Yet, there seems to be no
paradigm shift in an effort to maintain the integrity of rivers and ensure long-term water security.

Scope for dialogue
Natural hydro-biological processes and the interactions of the various aquatic biotic communities
regulate the quality of freshwater, and this needs to be appreciated be all stakeholders. Rivers
must be maintained as functional, dynamic entities; and river basins need to be recognised as
single ecological units. Binding guidelines in the form of legislation, combined with coordinated
policies across sectors, are required to mitigate the impacts of land use and water abstraction,
through integrated river basin management. If we are serious about restoring our rivers, then we
need to restore water flows and fisheries too; abandon all plans for river-linking, and
decommission existing irrigation projects (in phases), discontinue further construction and reject
all proposed water impoundment and extraction projects.

Key institutions and people
Wildlife Institute of India :
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Dr. S. A. Hussain. (hussain@wii.gov.in)
B. C. Choudhury. (bcc@wii.gov.in)
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Brief description of association with conflict: The author first observed the conflict when he undertook a study of gharials in the National
Chambal Sanctuary in early 2010 for his thesis, as part of a Post-Graduate Programme in Wildlife Biology and Conservation. The author is
currently the Program Coordinator at Gharial Conservation Alliance, and is in the midst of what can be termed ‘conservation planning’ with the
newly created National Tri-State Chambal Sanctuary Management and Coordination Committee, and the preparation of a Tri-State Management
Plan. This new venture is the interplay between policy and implementation, requiring the coordination and management of the various players,
including State Forest Departments, Irrigation Departments, local communities and various NGOs.

Photograph (left) and satellite image (right) showing the construction of the Dholpur Lift at Rajghat, River
Chambal. Although the State Forest Departments of Rajasthan and Madhya Pradesh claim that the
original project designs showed the structure to come up along the river bank, the actual structure is
being constructed in the middle of the river.
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