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messages, however, relate to the fluid mosaic of water governance – how society may
be able to address the sharp edged, immediate constraints present at local levels and
shaped by local conditions but ordered within a larger, changing, fluid and poorly
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The core messages from
our research relate to
the fluid mosaic of
water governance – how
society may be able to
address the sharp-
edged, immediate
constraints present at
local  levels and shaped
by local conditions but
ordered within a larger,
changing, fluid and
poorly understood
picture.
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Equitable distribution
of supplies under

changing conditions is
often more of a
challenge than

absolute limitations on
the available

resources.

1 http://www.rediff.com/news/2002/sep/18cau2.htm
2 http://www.rediff.com/news/2002/oct/04cau4.htm
3 http://www.rediff.com/news/2002/oct/06cau3.htm
4 http://www.rediff.com/news/2002/sep/15cau1.htm
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‘the concept of IWRM is widely debated and an unambiguous definition of IWRM does not
currently exist.’-&������ ,����� B������
���� ��	���	��� +���
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With the exception of
groundwater, which by
nature is a dispersed
resource, water
development is
generally a large-scale
construction activity
requiring major
resources and
organisation – both
prerogatives of the
state. These
characteristics have
contributed to the
development of many
large centralised
irrigation and water
supply organisations
that dominate the
water sector in much of
the world, including
South Asia.
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The ‘need’ for
integration may be
clear – but how it

can be achieved is
far less so.

5 The Global Water Partnership, one voice for global opinion, states that: ‘IWRM is a process that promotes the coordinated development and
management of water, land and related resources in order to maximise the resultant economic and social welfare in an equitable manner
without compromising the sustainability of vital ecosystems.’ Global Water Partnership Technical Advisory Committee (2000). Integrated
Water Management. Stockholm, Global Water Partnership: 71.  Similarly, the World Bank states that:  ‘The proposed new approach to
managing water resources builds on the lessons of experience.  At its core is the adoption of a comprehensive policy framework and the
treatment of water as an economic good, combined with decentralised management and delivery structures, greater reliance on pricing, and
fuller participation by stakeholders.’ World Bank (1993). Water Resources Management: A World Bank Policy Paper. Washington D.C.,
International Bank for Reconstruction and Development, pp. 10.
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Issues did not divide
neatly along the
lines of centralised
versus distributed
approaches to
water management.

FIGURE 1:
Study sites in Nepal and India

Trans-H imalayan reg ion
Western Himalaya

Thar Desert
Central Highlands

Western Coastal Plains

Western Ghats

Eastern Himalaya

Brahmaput and Barak Valleys
Northeastern Hill Ranges
Eastern Highlands
Deccan Plateau
Eastern Ghats
��������	
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��

TINAU
SHEKHAWATI/ BANAGANGA

SABARMATI

PALAR, BHAVANI AND NOYYAL

I N D I A

Kathmandu

N E P A L

Adapted from  Agarwal and Narain, 1997 and Dixit and Gyawali, 1997
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Ultimately, the
issues of most

relevance in specific
locations forced us

to place water
management firmly

in the context of
deeper questions of

governance and
human

organisation.
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Attempts to
comprehensively
‘integrate’ relevant
factors into water
management
approaches and
decision-making are
unlikely to be
successful in most
situations found in
South Asia.
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When situations are
characterised by

variability,
uncertainty and

change,
conventional

planning scenarios
provide little

guidance regarding
future needs and

conditions.
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Our research
highlights the central
role played by what
we call ‘social
auditors’.

FIGURE 2:
Four definitions of the problem
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of interest are common and there is little formal effort to develop the structures that enable dialogue
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Source: Gyawali, 2001

In moving towards a new era of contested terrain, where space is provided
not just to bureaucracy but also to a dynamic and innovative market and a
cautionary  civil society, a new research agenda has to be laid out for South
Asian water science.

FIGURE 3:
Three legs for stable South Asian water science

Elements of a new,
more adaptive,

governance structure
are already present

in some areas.
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Discussion on rainwater harvesting method.

We need to build
the capacity of
social auditors.



Highlights from
Case Studies
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FIGURE 1:
Tinau basin and adjoining region
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We argue that
natural
variability
necessitates
adaptive rather
than
“comprehensive,
integrated”
approaches.

Source: Gyawali and Dixit, 1999
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While the Tinau is
embedded within a far

larger system, many
water use issues are

fairly localised.

1 This system was initially constructed by bisecting a long-established, farmer managed, traditional system. Shortly after construction the
main channel on the Tinau shifted, bypassing the barrage. As a result, the new irrigation system never functioned. The system was
rehabilitated in the 1980s through establishment of a pumping station at Marchawar, the tail end of the river in Nepal. Pumping water
uphill is expensive and, as a result, recent efforts to turn the system over to users have had mixed success.
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SYSTEMIC PRESPECTIVES: Water management

approaches need to reflect both the interaction between

water uses and other (environmental, economic, etc.)

systems and limitations regarding how well those systems

and the interactions between them are understood.

CONSTRAINT ANALYSIS: Comprehensive management is an unachievable goal given the

rapidly changing and dynamic nature of both hydrologic systems and the larger social context.

For this reason, management needs to focus on constraints that affect key social, economic

or environmental water services. In many ways, this is a formal recognition of existing practice.

CONTEXT ADAPTIVE RESPONSES: Management approaches need to be able to both reflect

variable local contexts and adapt as conditions change.

���������� 	�
��

�� 	����	�

Water resources in

South Asia face

the combined

challenges

of scarcity and pollution.

These not only threaten

the resource base but

also undermine the

foundation of society and

community livelihood.

Challenges emerge both

within and between water

use systems. The linkages

defining the relationships

within and between

systems are not clearly

evident, and are shaped

by social, political,

hydrological and

economic processes.

FIGURE 2:
Schematic view of the Tinau River and water uses dependent on it
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Source: Gyawali and Dixit, 1999

In the early 1960s the Tinau River in Nepal bypassed a recently completed irrigation
barrage. The river embodies physical, hydrological, social, cultural and political
variability. Total understanding is an unachievable goal.
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The Tinau dependent
region is experiencing
rapid social change.



1919

� � � � � � � � � � � � 	 
 � � � � � � 
 � � � � � � � � � � �

	
������������
�����
��������
���
��!����
��
�����(���������� �
���6�����
���

������
�����������	���
��������
�	��������������
�����
����
	
����
�������

�����������
�������������
�
��

��(����������	������������������������
����������
��

��������������������������
�����������������
����������������������������������������

%
�
��
���	������
&�����
�
��������
�����
��������
�����
	���
����������
���

*�
�
��
������
���������
��

�����������
�����
������������
���������

�
����7

�����
���������
���	�����������
��
��
�������
������������������
��
�$��	�����


�
��
���	������
� ����� ��� ��� ����������� ��� ���� ��
�
� ��� 
������ ���
	
� ����

�����������
����������������
���������������
���������������������7��������������

����'	����
������
��
��
�����%�������&�	����

 ���������
������
�	

���������������	���
��
�	������������������������
������
�������

���
�����First��������
����
�	����������������
����7�����
�����������������	��������
����������������
��(
�����
���
��������@�
�7-�
�����������������������������������

���	����7���	
������ ������
� ��� ��������
� 
	����
� 	���������� ���������7 	����

��
���+���
�����
�	�����
����������������
��������(������������������������
�����
������

����
���
�������	������	���������������
�����������������
���������	��	����9����

����"�����*����	��	����!��
��������!���� .*!!/�� ��� ������ ����
���
����	�������

�������
�����
�����
����������������������������������������������.*����	��	���

!������
� �������
�#������ ���� A����6������*

������
�� 0118/�� ���
�� ����7���


�����

�
���������������������������������������
�����	���������������������
�	�����


�

�����������������6���
��	���
����������������
��������������
������	�7
��������

���"�����
� ��� 
��������� 
���� ����������
�����

��������
�������
�������������������������������

�������� ��� ����7���
� ������
�����
���

'	�
����
��Second�� ����� ��� ���� ���
��������
��
����� ����7���
�������
�����
���� �

	�


��	������������������������������������������

���������� ��� 
������ �������� !��	������


����	���	��������
���������
�����������	
��

��� �

������� ����������� '	�
����
��-����

������

� ���� ���������� ������� �
� �
�������

������������������������������������
��6�
��
	��

������

����������������

�������$���������

��������������������
�
��

���
�������������
�

����	����� ��
���
� ��������� 
	�����
� ��

�
����
���
���������������������������������

���������������
����������������	����������	�	���

Shekhawati and Banganga
basins
��	���
����������������������� �������������

��
��
�������������6�������������������(�
���	��

���)������
������	���
��A���	��.()�A/������

	����
�������
������������
�����������������

���
���� �����
������������������������011<

����0111�����	���
�
����
	����
��������	�

����������������'	�
�

A systemic perspective
is essential for

management and
needs to address

socio-economic and
institutional as well as
hydrological dynamics

– but the system
boundaries need to be
identified on the basis
of strong versus weak

interactions in relation
to specific concerns

rather than on a pre-
defined notion of

aquifers or basins as
the ‘correct’ unit.

JHUNJHUNU

KHETRI

RINGUS

AJMER

Banganga basin

AJEETPURA

SAMBHAR LAKE

H A R Y A N A

Outside basin

KR
IS

HNAW
AT

I R
IV

ER

Luni basin

MENDHA RIVER

DOKEN

��"�.���.&"

Sabi basin

RAI

��
�


K
A

N
TLI R

IV
E

R
 A

N
D

 S
U

B
-B

A
S

IN

NEEM-KA-THANA

DO
HAN

 R
IV

ER

400 mm

500 m
m

Upper and lower basin

Isohyetal Lines

Basin Boundary

State Boundary

JHUNJHUNU
DISTRICT

SIKAR DISTRICT

JAIPUR DISTRICT

AJMER DISTRICT
District Boundary

Rivers

FIGURE 3:
Shekhawati River showing basin and political boundaries
and hydrometeorological details

 Source: Rathore and Mathur, 1999



20

� � � � � � � � � � � � 	 
 � � � � � � 
 � � � � � � � � � � �

Shekhawati basin
���������������%��
��&����
������
�
�7�����
���������������7������������
������*����	������

������
����

�������
�����
���������
���
���������	���
�
��������������
���������
�����������������

	������������������������
��
���(���
����
������
����	�����
�+�
	�7��
��
������������������������

�������
�
������������.
���,��	���B/��(������������������������
�	������������
���������
�����

�'	����
��
�������������������������������������'	�����
�
��
�������+����
�����

�
	�����

��
���������
����������������	�����
���������

��

����������������	������������������	��

*
��������������
�������
��
�
��

���������������
��
���
���+�.
��� �+�0/�

*
���
�
�7��������������������
����������
�����
�����������
����������������������������

����������������������������������	����������������������
���������*
����������
�������������	�


����
	����

	�
������������ ���	
��������������
������������������	�����������������������


��
����������
�����������
���������������������	
���������
����
��������
��*����
�
����()�A

��������
�����������������������
���������������
������������
���
	���������������
������������

�������������������������	��������������������������	���������
�����������������
�������


	�7��
��
�����	������������7�+�����������
���
	���������������������������
�������

���������
����
�������������
�
��9���
���	
��������
�����
���������
��������������

�������������
�

5����������������������
�����������

	�
������������������������������������$���������

�������
	�7��
��
�����������
����'	����
��@����
�����������������������	
�����������
��

��
����������������������������������������
������������	��	�����������
��5�
����������

�����	��	�������������������
���
������������������
�����
����������7����������������

��������������������	���������������������
�������
���
�.������������	����������'	���

���������������������
	����������������/��������
���������

�������������
��
����������

���������������
������������
��#��������
�
��

�
�������������
���
���������

����

���������������������	�
�������
������

��������������������������������	������

�����
��� ����	������� (�� ���������� ������
���� 
	�
���� ������

� ���� 
��������

���������������	����������������
����������������	���������0114
�

������
��������������������������������������������
���������7���	�����������������

�����������
��������
�
	����
����
���
���	�����������������������	�����������
���

�����
����
�������������������������������������������������

��
��
�	�����������
��������������������������	���������
��������


�
��

���
������������
��
�������������	��	��������	�������


���� ���� ����� ���	��
� �

�������� ����� ���
���
� ����� �������

���
����������
�������	
�����������
��,	�����
���������������

���	�����
�������������
���
�������������
��������
�������

�����������
���������������	�����������(���
�����
����
���
����

���������
���
������������
��
� ����	����
���	
�
����������

����������������
����	
�
���������������

��������+����������

��
�	������
���������
�

�����������
���������������������������������������������First�����
�������������	���
����
�
����������������������
�����
�������

�����������������	�7��
��
�����
	������
����

���������
�
����
�����

�������������	���
��	������
��������
��������������
���������������


Analysis by IDSJ
indicates that local
water harvesting
initiatives have
increased supply in
villages adjacent to
where they have been
conducted while
potentially reducing
flows in lower
portions of the sub-
basins.

Farmers drilling deep wells in Gujarat.
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Emerging problems
represent the

starting point for
analysis.
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Weir - A low head overflow masonry
structure built in smaller tributaries

Johad - A semi circular earthen bund of low
height built in small tributaries and catchments

Source: Dixit, 2002

Small dam - An earthen embankment with
a spillway built in major tributaries

The villagers of Alwar, in the Banaganga basin,
began tackling the problem of water scarcity
they faced. Due to excessive groundwater
pumping and watershed degradation, the Arvari
River had dried up. For more than a decade the
villagers worked with a voluntary group named
Tarun Bharat Sangh (TBS) to build 4,500
structures in 1,000 villages to collect rainwater
and to augment groundwater storage through
recharge. The region receives about 600 mm
of rainfall a year. The villagers spent several
hundred thousand rupees to build the
structures but also contributed almost two thirds
of the cost in kind and labour.
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2 Community contributions for johads ranged between 20 and 100 per cent, for anicuts between 15 and 73 per cent and for field bunds
between 50 and 100 per cent.

Cropping
patterns have
shifted in favour
of vegetables and
cash crops.

Farmers building earthen dam, TBS.
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The concept of a river basin approach was applied to the Arwari
River basin in Alwar District of Rajasthan using a community
centred water management approach. On December 28, 1998
a river parliament of 70 villages with a membership of 2,055 was
formed in the catchment area of the Arwari River. The parliament
meets twice a year at an interval of six months. The Arwari
Parliament has met nine times since its formation. The Arwari
River basin has 46 micro-watersheds. There are two major
streams starting at the top of the basin and joining at the Sainthal
Sagar Dam. Tarun Bharat Sangh (TBS) constructed about 300
water harnessing structures in the catchment area along with
other watershed management activities.

The specific objectives of the parliament were:

1. Sustainable management of natural resources through the
Arwari Parliament.

2. Controlled usage of water by treating it as a scarce resource.

3. Managing soil fertility and checking land erosion by
construction of anicuts, mairbandi and johads.

4. Stopping illegal mining activity that is negatively affecting the
land, water and vegetation.

5. Generating self-employment and alternative livelihood options
through better management of land, water and forest
resources.

6. Sensitising and building awareness among women’s groups
on water related issues and seeking their active participation.

7. Increasing agricultural productivity by growing water saving
crops with local seeds and manure.

Impacts

The impact of the Arwari Parliament can be categorised according
to its physical, economic and social impacts. The physical impact
is mostly the protection of water resources, increasing the area
under cultivation, improving the quality of land and forest. The
community has control over land, water, and forests.

The economic impact is manifested in a change in livelihood
patterns as access to water has improved. Commercial activities
such as production of tomato and other vegetables have
increased livelihood opportunities.

Socially, the Arwari Parliament has empowered people to fight
for their claims over resources. They question bureaucracy
about its programs and plans, and the better implementation of
programs. The Parliament plans for future use of natural
resources. Women express their views and opinions.

The Arwari Parliament has enabled the building of social capital.
It regulates patterns of resource use. It also has provided a
platform to resolve disputes arising in management of land, water
and forest. The local nature of the institution, rather than imposing
institutions from above/outside, has made this possible.
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Farmers use
diverse

strategies to
cope with

water scarcity.

Women representaives from India attending a meeting at the
headquarters of TBS.
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Tanks and irrigation
canals require
collective action for
their maintenance.
Wells don’t.
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In groundwater
overdraft areas many

are unlucky and invest
large amounts in new
wells without striking

water; others are
unable to afford the

regular cost of
deepening wells each
year. Such individuals
either lose access to
groundwater or are

forced to purchase it on
the water markets that

have evolved in many
areas as a response
to scarcity, the cost

of wells and
differential access.

3 Spring channels are, essentially, diversion canals designed to capture the sub-flow in dry river channels.
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FIGURE 4:
Competitive deepening of a shared well

Deep dugwell in Tamil Nadu.

WEALTHY
multiple water uses,
capacity to deepen
well, water for nine

months, land:
20 acres, cash crops

MEDIUM
WEALTHY

Old pumps, cannot
afford deepening, buys
water, land: two acres,

subsistence crops, works
full time as
labourer

 Source: Janakarajan, 1999

POOREST
low capacity pump, no well deepening, water
for two months, buys water, land: one acre,

works as seasonal labourer
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4 120 mld is equivalent to 4,380 hectare-metres/year. If one assumes an irrigation depth of one metre (common for rice in India) this is
equivalent to roughly 4,400 hectares of irrigation.

5 Coimbatore district area is 7,469 square kilometres and the total irrigated area in 1998-1999 was, according to statistics provided by the
Government of Tamil Nadu, 163,615 hectares. http://www.tn.gov.in/deptst/nic/t05_03.pdf accessed on 10/25/02

6 Total area in a 30 km radius = 2,827 km
2
, 22 per cent of this is 62,200 hectares.
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FIGURE 4:
Groundwater disputes- a Tamil Nadu perspective

During the dry season, a
time when agricultural

users already experience
scarcity, industrial

demand is a far larger
percentage of available

supply than at other
times of the year.
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Dyeing unit, Tamil Nadu

In areas adjacent to
textile, dyeing and
tanning industries, all
water sources, including
groundwater, are heavily
polluted.
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7 Dilution is the most common way to reduce salinity concentrations – but this requires additional water.
Desalination technologies are expensive and are not part of most conventional waste treatment systems.

In the Noyyal basin, the Orathapalayam Dam, which was
constructed in 1992 for irrigation supply, has essentially become
a holding tank for extremely polluted water. In addition to large
amounts of organics and salts, pollutants include high
concentrations of heavy metals and other industrial chemicals.
Similar pollution problems are widespread and have been the
subject of action by the courts for decades. A Government Order
(G.O No 213, I, dated March 30,1989) prohibits establishment
of any polluting industry at a distance of less than one kilometre
from the rivers. This has not been enforced and now even
groundwater along the river course and downstream is polluted.
Before construction of the dam, farmers grew irrigated crops of

tobacco, coconut, turmeric, maize, cotton and vegetables. At
present, primarily rainfed cultivation is carried out in these villages
and the wet crop cultivation has become the luxury of a select
few whose wells are yet to become polluted.

Orathapalayam Dam

In Tamil Nadu mechanised looms are
sources of new livelihoods of farmers.

The situation is
polarised with

agricultural and
environmental

interests in conflict
with industry.
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The formation of Social
Committies may
represent a significant
step towards the
negotiation of solutions
to water pollution and
allocation issues.
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The stakeholder
forum has been

recognised as one of
the first positive steps

to resolve, rather
than perpetuate, the

inherent conflicts
over water in the

region.
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FIGURE 5:
Major and medium irrigation projects in the Sabarmati basin

 Source: Mishra, Chopde, Srinivas and Anjal, 1999

In Sabarmati, most
urban demands are
met from a
combination of
groundwater wells and
surface sources.
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The Sabaramati River in Ahmebad is augmented by water
from the Narmada canal.

The impact of
groundwater overdraft

and water quality
deterioration differs

greatly across the
Sabarmati basin.

Prior to the wide-
spread introduction of
mechanised pumping,

pastoralism was the
dominant livelihood in

northern Gujarat,
including the

Sabarmati basin.

M
ar

cu
s 

M
oe

nc
h



34

� � � � � � � � � � � � 	 
 � � � � � � 
 � � � � � � � � � � �

�����
������
����������������������6��
�����'	��������������	�����
���
���
����������	������

��������
����������
�
��������
��������*��������5���
��-����������
����������������������������

���
�����������
����������������������������������������������$��	��	�������������������������


�����������������������
��
���������������	
���
�
	����
�����������
�����	�����������'	����

����������������������
� �������� 
	��������	����� ����011>73444����	����� (������ ��������

 ������
�����������
�����044������������������������
��������������0111�������04������������
�����

�������������������� 3440�� ��
����� 
����
� ���	����� ����	���	��
	����������������	������

���������������������	�����kharif�������������0E������������������011>�����3443����������
��	�������������
������14�������������������
�
����������*
���������������
������������������

������������	��������
��
������
����������
���
��������
	
�������������������
����rabi���������
�����
	���
�
��
	�����
���������
����������

����������
������������������7��
��������������

���	�
�������
��
��������
����
�����������������	������������
������������������

������



����������������������
� ����������
��� �����
����� ��
�� 
	�����
���������
��� ������������


�����
�������������������������������$������
������
��������
�����
�������������6��
���

�'	������������+���
�����	
�������
���	
�������������������
���������������
��(�����
���
��

������������
����������
��
	����������������������������
������������������������������������

�

)����������������
��
���
�������
������
���������+���
�����������������
��������
�������)���

����
�����������	�
	���

�	������	
�������������������	��������������	��������	������'	����

�������
� ���� �����	��
�� *
� �� ��
	���� ���� 
�����
� ���	
	������ ��� ���
��
� ����

������
���������������
����������������	�����
�����������������(��
������
�
�����

����
�����	�
	���

�	�����
��
�����	�����������������������
������������������

�������� �����	��	���>�#��
�'	������� 
��
����� �	�7
��������� ��
� ������
��


	�
��������������
����������
���

������
��������
�������
����������	��	
��������


�������������
�����
��������	�������������
����������������?�

�������	�������

����

������	���������
�
�����������
�����������
�����������������

�����������
�����

��	
�
������������

(������
����������	�������������
����������������������������������
�����
��������������������


�������6��	�����������1 ������+�
���������	�
��������
����������7���������
����������������

�+��	
��������������	��	����-����������
�����'	����
�	���������������������������������������


34����38�
����
����������	������������	�����������
����034����0E4�
����
��"���������	��

�����
�����������������
������������������	��	��������
��82���������������������	����	
�����


��������������������
����������������
���������������������������

��������������������	����

�����	��	���� ����	����	
���

�����������	������ 
������
�.����	�����������
���� ���
/������

����	�������E>�������������������
����
�������������������������������	��	�������
�
�������

���	
��
���

��������������

	�����
��
�������*����+�
������8>����������������������	���

#�
������	������������
��������������
�������
����������
�
��384���
����
����
�������
������	�


�����
�����������
�������� �	�� ��� ���� ������������
� �������� �
� ��������� $� �����	�������


	�
���������������������
��������������������$�����	���	�����������
������
���

:��������������������������
�������
������������������
�������������������������������������������

���������������	��	�����	�������
�(����&
���������
��
����������������	
����������
�������
�����


������������
������������������������������������
�������������
��-����������	�����
��	�
���

��������	��	����������
�����
	����������
����#�

	��������
������+��
	�����������	�
���������

�������
��������
����@���������������������
�����������
���������	��������������
�
������
�	����

8 Last year, farmers spent a total of Rs 355,000 on five new tubewells and a submersible pump in Bhanavas and Samrapur villages. Only one
tubewell was fully successful while two had low yields and the remainder were dry. The money required for this was borrowed from local
moneylenders at 24 per cent interest per annum with household jewellery provided as collateral.

9 Mansa taluka, Ahmedabad District

In areas where
groundwater levels are
declining rapidly,
livelihoods are shifting
in response.
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Arguments that
because farmers

depend on water they
should have a universal
incentive to manage it
on a sustainable basis

are flawed.



36

� � � � � � � � � � � � 	 
 � � � � � � 
 � � � � � � � � � � �

������

��
� 
�
��
����
���� �
!
���"
��#��$�

Towards the end of 1997, it became clear to researchers at
VIKSAT that there were two key reasons for the persisting
water/groundwater problems. First, numerous government and
NGO organisations were working on a wide variety of water
management activities with little or no dialogue between them.
Second, in absence of dialogue, especially during the planning
and policy formulation stage, many water management initiatives
failed. This led to the idea of creating a stakeholders’ forum for
the Sabarmati River basin.

To initiate the forum, VIKSAT met many types of organisations at
both local and regional levels having a stake in water management
in the Sabarmati basin. Each of these formal meetings was
preceded by visits to the individual groups and discussions of
their problems. Through these discussions it became clear that
the Basin Level Stakeholders Forum should be an apex
federating body comprising members nominated by stakeholder
subgroups from all over the basin. Such an apex forum would
have a consultative, autonomous status in the water management
arena and would function as an essential interface between
policy and the local contexts.

After a year of operation of the stakeholder subgroups, the
basin level Sabarmati Stakeholders Forum (SSF) was formed
on March 17, 1999 in Ahmedabad. Sixty participants attended
the first forum. They represented Panchayati raj institutions,
the farmer community, industry, academics, municipal
corporations, government departments, dairy cooperatives,
and NGOs. The next meeting of the SSF, held on April 17,
1999, focused on the forum’s goals, objectives and strategy.
Consensus was reached around the following:

Goal: To work towards efficient, equitable and sustainable
management of water resources in the Sabarmati River
basin.

10

Specific Objectives:
� Strengthen the understanding of water scarcity and

pollution problems in the basin through local groups.
� Increase awareness of water issues across the basin

through the media, structured interactions and publications.
� Promote and strengthen essential research to enable the

social transformation needed for water conservation and
pollution abatement.

� Work towards policy changes.

Strategy:
� Strengthen networking between institutions, groups and

existing networks in the basin.
� Encourage improved approaches in implementation

contexts, including all projects which have something to
do with the Sabarmati River basin such as the Sabarmati
River Front Development Project, the Indo-French
Collaborative Project, and a World Bank project.

VIKSAT adopted a flexible approach to the creation of the forum
derived from its experience working in the state. Formation of the
forum evolved over a year. Key groups who operated in the basin
were ‘identified’ based upon VIKSAT’s own information and from
other sources, such as the news media, published and
unpublished information and individuals. Over a period of
interaction with these groups, the Sabarmati Stakeholders Forum
has evolved with nominated representation from the groups. The
forum has representation from both government and non-
government organisations (NGOs, research, academic, semi-
government, etc.) though this is not strictly formalised. Persisting
attendance of the members shows that interest continues.

A key part of VIKSAT’s ability to attract individuals to the forum is
the access to information and analysis it provides members.
VIKSAT generated an initial base of information for dialogue
through a review of the published literature – much of which was
not accessible to other organisations. In addition, VIKSAT was
able to obtain access to basic water resources data. In most
cases, data is generated and held by government departments
which are reluctant to provide access to it for a variety of reasons
(ranging from conflicts with departmental interests to concerns
over accuracy). The key point in VIKSAT’s ability to obtain data
was its rapport with the government departments and the
overarching desire to improve the water management situation.
VIKSAT supplemented data collected in this manner with new
primary information collected through its own field surveys.
Analysis of the data using WEAP and other methodologies
provided a starting point for forum members to initiate substantive
discussions. Conversion of data from various sources into a
user-friendly format has helped the forum to raise its
understanding of the need for management based on the nature
of the problem, water scarcity and pollution.

A key product of the stakeholder forum has been improved
understanding amongst all parties regarding the nature of
problems in the region and the generation of new ideas regarding
how they might be solved. Stakeholder perceptions of problems
are summarised in the table below.

People’s perception of potential solutions were quite different
from conventional ones. For instance, farmers suggested change

Participation in the Sabarmati Stockeholder forum.

10 Use, conservation and distribution.36

� � � � � � � � � � � � 	 
 � � � � � � 
 � � � � � � � � � � �

V
IK

S
AT



3737

� � � � � � � � � � � � 	 
 � � � � � � 
 � � � � � � � � � � �

in the irrigation rotation system as a solution for achieving higher
distribution efficiency, especially in the context of tail-end and
head-end problems. A typical engineer’s perception would be
that such problems would exist in any distribution system; increase
in supply is the solution. Interestingly, on the question of energy
supply, farmers expressed their willingness to pay more for
electricity charges if water supply were to be available when
needed during the day instead of retaining the current system of
night supply. Discussions led to debates between industrial and
farmer groups who held the other party responsible for wastage
and indiscriminate use of water. The common official perception
is that the farmers are interested only in obtaining free electricity
and that they would not be willing to pay extra.

The above examples illustrate the typical differences in the
perceptions of the users and the suppliers. Historically, such
differences in perception have led to the harbouring of
misunderstanding and suspicions amongst  the governmental and
the ‘other set of groups’ whom we have referred to as the

TABLE 1:
Problem diversity table in the Sabarmati River basin as perceived by different use sector groups

stakeholders. The absence of significant common ground has led
to a general stand-off as seen from various contestations that are
held in both the general, social and legal arenas which are too
obvious to necessitate any elaboration. Now, perhaps, common
ground is being created.

Artificial recharge through a village tank: Gujarat.

 Problems

Excessive fluoride; seasonal groundwater
scarcity; excessive groundwater salinity;
groundwater depletion; untimely canal water
supply; inadequate canal water supply

Polluted water in canal system; drastic
decline in crop yield; groundwater to great
depths is unusable

Seasonal scarcity; unavailability of potable
water; untimely availability of canal water;
increase in land salinity; unavailability of
adequate canal irrigation water; water logging
conditions

Groundwater depletion; excessive groundwa-
ter salinity; polluted water in canals; untimely
availability of canal water; reduction in land
fertility; surface water bodies are polluted

Water-logging; untimely availability of canal
water; reduction in land fertility; insufficiency
in availability of canal water

Insufficiency in water availability; mixing of
water from supply network with drainage
water; cost of managing CETP is high;
increasing problems with fly-ash disposal

Groundwater depletion; increased groundwa-
ter salinity & fluoride content; inadequate AMC
supply

 Reasons

On-farm over-application of irrigation water, water intensive
crops; availability of electricity during night time

The Industrial waste finds its way into canal water; polluted
canal water is used in fields; use of hybrid seeds; use of
chemical fertilisers

Over-application of water; mismanagement of canal water and
groundwater; excessive groundwater salinity; non-filling up of
surface irrigation structures; silting of surface irrigation
schemes; interception of runoff in catchments of irrigation
schemes; availability of electricity during night time

Upcoming farmhouses in great numbers; excess application of
irrigation water; availability of electricity during night time; use
of chemical fertilisers; use of hybrid seeds; partially treated
sewage from Ahmedabad joins the river; thermal power
stations waste join river

Over-application of canal water; availability of electricity during
night time; water intense crop; chemical fertilisers; use of
hybrid seeds

Distribution losses are high; constraints in increasing selling
price of supplied water; great quantity of water (about 10 times
the ash generated) is required for carrying the fly-ash to ponds;
cost of energy required for supplying water has increased;
effective management of CETPs is as high as 50-60 per cent of
capital cost

High distribution losses; water supply is not metred; high water
salinity inhibits proper functioning of metres; water charges are
on percentage of property worth and not on volumetric basis; rise
in number of private tubewells (especially in the western part of
the city); insufficient water availability at infiltration/ French wells
in Sabarmati River; significant water lost in transmission from
Dharoi to Ahmedabad city (165 km river stretch); high water use
rates in pockets of Ahmedabad and Gandhinagar cities; low
ground -water recharge; assured continuous energy availability
leading to greater extraction

Agriculture sector

N-W (Mehsana, Banaskantha)

S-W (Pollution Affected Group
of 11 villages) (Kheda)

East (Sabarkantha)

Central (Ahmedabad)

South (Kheda)

Industrial sector
Vatwa, Odhav, Naroda, Narol
Estates, Sabarmati thermal
power station, Gandhinagar
thermal power station

Urban domestic sector
Ahmedabad & Gandhinagar
cities

37
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11 Water harvesting may be particularly effective in hardrock areas where lateral groundwater flow rates are slow (i.e. it doesn’t make any
difference if the region is experiencing overdraft – water harvested locally ‘stays put’). It may also be effective in alluvial areas where the
nature of the sediments does not allow rapid lateral flow or where the amount that can be captured represents a substantial fraction of the
excess extraction.

12 Developed by the Stockholm Environmental Institute
13 Personal communication, Dr. K.C. B. Raju, Director, Central Ground Water Board (retired), 1992.
14 Calculated from data in Phadtare (1989, p. 7). Phadtare, P. N. (1988). Geohydrology of Gujarat State. Ahmedabad, Central Groundwater

Board, West Central Region: pp 103 + Appendicies.
15 Personal communication, 1992

Activities to increase
supply and use
whatever water can
be captured as
efficiently as
possible appear far
more attractive to
users than demand-
side management
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Water management
is a politically

sensitive subject
where practical

courses of action
are often unclear.
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Source: Metro Water Board

TABLE 2:
Water Supply in Chennai

** This is a reference figure based on actual use in one city, Gandhinagar in Gujarat, where supplies are unrestricted. It is indicative of
the demand that might be present if supplies were completely unrestricted.

Water ‘scarcity’ is a
major practical and
political issue with
urban supply systems
incapable of meeting
the expectations of
urban residents.

Actual Cost of Supply Supply as Supply as a
Water required Demand

**
Supply to MWB per baseline  per cent of

Population @ 158 LPCD @ 460 LPCD Domest+Ind. cubic required probable
Year (106)  (mld) (mld) (mld) metre (Rs)  per cent demand

1995 4.19 662 1927.4 300+65 8.8 45 16

1996 4.28 676 1968.8 295+65 8.23 44 15

1997 4.37 690 3015.3 345+68 9.3 50 11

1998 4.46 705 3144.3 381+48 10.2 54 12

1999 4.56 720 3283.2 413+37 15.11 57 13
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The water tanker and
private company

market in Chennai is
highly fragmented.

16 The Hindu, July 7th, 2000
17 The Hindu, August 8th, 2000
18 Suring the recent dry season (May 2001 to September 2001) it went up to Rs 850 per tanker load.
19 The Hindu, August 8th, 2000
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The volume of supply
from municipal
sources is insufficient
to meet needs.
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The higher quality
companies maintain

specific standards
for the amount of

minerals in the
water they supply.

Figure 6:
Water companies

20 Personal communication, Dinesh Kumar.
21 Personal communication, Dinesh Kumar.
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To make use of
tanker deliveries,
purchasers must
have the capacity to
store from five to
twelve cubic metres
of water.
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FIGURE 7:
Private water vendor
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TABLE 3:
Comparision of cost per m3 in different regions

Central Alluvial
Attributes Hard Rock Region Public Sector Southern Water Abundant

User perceptions of 48 per cent pressure adequate, 58 per cent pressure adequate, 72 per cent pressure & quality
Public supply quality quality generally good quality generally good

unsatisfactory

Cost of supply to Govt. (Rs/m3) 7.81 6.8 5.7

Tariff charged by Govt. (Rs/m3) 1.61 1.23 1.21

Per cent tariff recovery (per cent) 60 61 60

reported by Govt.

Loss to government (Rs/m3)  6.84 6.04 4.97

Per cent willing to pay more (per cent) 51 36 39

Private Sector
Users depending on private
sources due to inadequacy of
government supply (per cent) 25 18 2

Cost of supply in private sector (Rs/m3)  20  26  23

Tariff charged by summer (Rs/m3) 45  41 44

Private sector non-summer (Rs/m3) 34  33 34

Profit for private sector summer (Rs/m3)  25 15 21
      non-summer (Rs/m3) 14 7 11

Per cent supporting privatisation
 of govt. water services (per cent) 25 25 22

People drill wells and
tankers supply water
with no assurance of
quality beyond their

own personal
reputation.
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The rural areas around Kathamdu are getting
urbanised at a very fast rate.

In Kathmandu physical
scarcity of water is a
significant concern
only for those who live
in lower-middle class
and poor areas where
private wells are
infrequent and storage
is limited.

* In the Kathmandu case all currency is in Nepali Rupees (NRs) as opposed to Indian Rupees elsewhere (Rs).
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A survey in 2001 found 350 spouts in Kathmandu, Patan and Bhaktapur.
In August 2001, 250 of them collectively yielded about 10 million litres of
water a day. Their yield generally decreases by about two thirds in the dry
months. Some of the taps provide good quality water, while that from
others is of low quality. Many dhunge dhara have deteriorated due to poor
maintenance. Others have been damaged by urban encroachment.

Open conduits transfer water from springs
and/or aquifers to taps located in a
depressed rectilinear pit usually three to nine
metres below ground level.

 Source: Dixit, 2002

FIGURE 9:
Dhunge dhara of Kathmandu
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22 Gorkhapatra, July 31, 1999
23 The NWSC mentions a lower percentage of loss. According to its General Manager, the loss is 34 per cent. See Kantipur February 28, 2003.

Water supply from the
municipal system is

characterised by
growing uncertainty
and variation in the
amounts delivered.
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Water from private
tankers varies in cost
depending on the
water source, the
location of the
customer and the size
of the truck.

Dug wells are a common source of domestic water.

24 The calculation was done using the Tanker Association’s estimate of 80 tanker companies in the valley with an average of two trucks per
company delivering 3.7 truck-fulls of water per day.

25 The level of supply by NWSC is unknown, during the dry season ranging from 60 to 80 mld with 40 to 60 per cent loss. As a result, the
relative supply of the private market is unknown, however its contribution is significant.
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���������� A tanker collects water from a location close to Kathmandu.

A Tanker Association
was formed in 2000

after several disputes
between tanker
owners and the

government.

26 The sign states charges according to transportation capacity, not water quantity specifically. A bike costs NRs  10 and a car NRs  20 for
water collection, washing up to seven clothing items is NRs  10 and bathing is NRs  2 per person.
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One of the main
problems with the
traditional system is
its lack of complete
coverage and the
fluctuation in its
supply.

27 Based on a monthly wage rate of NRs 2,500/day (not uncommon for women at the lower end of the office spectrum) and a 40 hr work week.
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TABLE 4:
Cost comparison for water sources available in Kathmandu, Nepal

Source

NWSC
household
pipeline

Private market

dhunge dhara

Private well

Community
well

Non-monetary

nighttime collection;
storage system (cistern or
vessels)

5m3 storage capacity;
Health costs potentially
significant but unknown

labor intensive: walking,
hauling, waiting in line;
health costs potentially
significant but unknown

manual or electric pump
collection; health costs
potentially significant but
unknown

collecting water maanually
or electrically with pump;
health costs potentially
significant but unknown

User Profile

all incomes levels
level of supply
unconnected to
income

high income to
high middle income,
with 5m3 

storage
capacity

middle to lower
income

high income to
low- middle income;
residents with
property

middle to low
income

Quality

generally
considered good
quality, limited
contamination

variable quality,
unfiltered spring or
borewell

variable quality

usually low
quality, select
areas high quality

variable quality

Water use

all household
needs unless
contaminated

all household
purposes

all household
purposes

garden, cleaning,
toilets;
seldom consumed

washing, cleaning,
toilets;
consumed in Patan

Monetary

Rs 50 for first 10 m3;
Rs 11.90 for each
additional m3

Rs  100 to 150/m3

free to Rs  300/m3 
cash.

Implicit labor cost of up to
Rs  6,000/m3 when women
have to wait 6 hours for 15
litres. More typical implicit
cost Rs 2,000/m3

Rs  3,500 to 20,000 initial
cost to dig

initial contribution
Rs 500-5,000

TABLE 5:
Coping Strategies Employed by Kathmandu Residents

Sources Available
Income NWSC Tanker Private well Community Dhunge dhara  Coping Strategy

well

High X X X prioritise water use, well water for non-drinking,
electric pump on pipeline, storage capacity of at least
5m3

High-middle X X X rare rare prioritise water use, well water for non-drinking,
dhunge dhara water collected in cars, washing done
at relative’s house, electric pump on pipeline,
storage capacity of 5m3

Middle X X X X prioritise water use, well water for non-drinking,
storage capacity 5m3, hand pump on pipeline, use of
dhunge dhara and community well

Low-middle X X X X prioritise water use, washing and bathing done at
community well or dhunge dhara, depend on
neighbors for drinking water

Low rare X X prioritise water use, depend on neighbours for water,
use community well and dhunge dhara heavily
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Community managed stone spout at Dhobi Ghat, Lalitpur; Hoarding board
displays fees for potable water.

Loss of water already
available through the
high rate of municipal
supply system leakage
is a major part of the
problem.
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28 For details see Gyawali (2001).
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His Majesty’s Government of Nepal is implementing the Melamchi
Water Supply Project with assistance from Asian Development
Bank, NORAD (Norway), SIDA (Sweden), the Japan Bank of
International Cooperation, OPEC Fund and the Nordic
Development Fund. The project aims to overcome the deficient
water supply of Kathmandu. The dry season water demand in
the urban areas of Kathmandu Valley, with an estimated population
of 1.1 million, is about 180 million litres per day (mld). The supply
capacity of the existing systems in the wet months is about 120
mld, which is reduced to only about 80 mld in the dry season.

Source of Water
In the first stage 170 mld of water will be added to the daily supply
of Kathmandu Valley from the Melamchi River. Subsequently 170
mld will be further added from the Yangri and Larke rivers thus
supplying 510 mld of water to the valley

Project Components
The Project is divided into five major components: Melamchi
Diversion Scheme, Water Treatment Plant, Bulk Distribution
System, Distribution Network Improvement and Wastewater
Management.

Diversion Scheme
This component mainly consists of a diversion weir to be
constructed in the Melamchi River to divert the flow and a 26.5
km long water transmission tunnel to deliver the water to the
Water Treatment Plant at Sundarijal.

Water Treatment Plant
Water will be treated in a conventional type treatment plant built
at Mahankal of Sundarijal VDC in Kathmandu.

Bulk Distribution System
For distribution of water, several distribution reservoirs will
be constructed at strategically high points around the valley
rim. Ductile iron pipes of 300 mm to 1,400 mm diametre will be
laid to carry the water to these reservoirs from the water
treatment plant.

Distribution Network Improvement
The existing distribution network inside Kathmandu Valley will be
rehabilitated and expanded. The main objective of this component
is to attain an equitable distribution of water supply, reduction of
leakage and prevention against contamination action during
distribution.

Wastewater Management
The Wastewater Management component includes rehabilitation
of existing treatment plants and a portion of the sewer system,
construction of some additional interceptors and construction of
a sewage treatment plant.

Social and Environmental Aspects
The project also includes a social and environmental component
to be undertaken in the 14 affected VDCs of the Melamchi Valley.
The program includes activities related to (i) income generation
(ii) health (iii) education (iv) buffer zone management and
(v) rural electrification.

Adapted from Melamchi Water Supply Development Board
�'���
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Figure 8:
Melamchi Water Project Location Map
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1 http://www.censusindia.net/press/pr200701.html

Ongoing debates over
water management
approaches do not
capture the dynamic,
complex nature of
water use documented
within our case study
areas.
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Strategies that
reflect and

are capable
of responding to
ongoing change

processes are
essential.
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Approaches need to be
adaptive, capable of
changing as conditions
change. Responses of
this nature are key to
‘closing the gap’
between management
concepts and the
realities of water use.
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Crisis is a window of
opportunity for change

and for engaging
stakeholders in

substantive dialogue.
Even drought can be a
window of opportunity.
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Hierarchical structures
tend to be guided by
the perspectives of a
narrow group of
leadership elite.
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Existence within
society of the capacity
to analyse and identify
needs and alternatives

is critical.
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Our insights are an
admittedly partial and
preliminary listing of
the factors required for
effective water
governance.
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