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1 Introduction, purpose and analytical framework
1.1 The Indian National Hydrology Project
The third Phase of the Government of India (GoI) National Hydrology Project (NHP III) aims to address
water management challenges in India by strengthening the institutions and water information
required for integrated water resources management. The NHP III, partly funded by the World Bank,
involves all states and union territories of India in four components aimed at enabling improved
decision‑making for water resources planning and operations: A) Water Resources Data Acquisition
System; B) Water Resources Information System; C) Water Resources Operations and Planning; and
D) Institutional Capacity Enhancement. Through these components, the NHP III aims to build both
improved water information products (components A and B), as well as the institutional capacity –
technical, policy and planning capacity – of state and federal agencies to use the collected data for river
basin planning and groundwater planning (components C and D). River basin planning and modelling
forms a key component of the NHP, synthesising all four of the components.

1.2 Australian support for river basin planning in India
In support of the NHP III and on the request of the GoI’s Ministry of Jal Shakti (formerly the Ministry
of Water Resources, River Development and Ganga Rejuvenation (MOWR)) and the World Bank, the
Australian Water Partnership (AWP) has developed a User Guide for Indian River Basin Planning and
Implementation. The Ministry of Jal Shakti identified that a review of river basin planning policy and
regulatory frameworks in India is needed that will provide the knowledge base to support a User Guide,
with recommendations on possible policy reform options, including appropriate policy frameworks and
related institutional and legal mechanisms to support effective river basin planning and governance1.
The Krishna River Basin, which includes areas of Maharashtra, Karnataka, Telangana and Andhra Pradesh
states, has been selected to inform a policy review of river basin planning in India.

1.3 Purpose of this report
This report documents the findings of a review of river basin planning policy and regulatory frameworks
in India, with a focus on the Krishna Basin. The purpose of the review is to:
• document the existing policy and regulatory frameworks for water management and river basin
planning in India, both nationally and at the state level, focussing on the states of the Krishna Basin;
• provide a comparison of the Indian policy and regulatory context against global best practice for river
basin planning;
• provide a comparative analysis of the key features of Australian (mainly Murray-Darling Basin) and
Indian river basin planning, assessing which features are relevant and appropriate for consideration in
the Indian context;
• provide recommendations for opportunities for river basin planning in India (centred on the Krishna
Basin) and specifically those opportunities that could leverage Australia’s support for Indian river basin
planning; and
• provide a documented analytical framework from which to build a ‘User Guide for River Basin Planning
in India’.
1 Governance is defined as referring to all processes of governing, whether undertaken by a government, market or network, whether over a
family, tribe, formal or informal organisation or territory, and whether through laws, norms, power of language (Bevir, 2012). In this report,
governance is taken to mean the processes, structures and institutions by which decisions are made concerning water policy and management,
and the mechanisms by which decisions are implemented. As implied by the analysis, successful governance requires a level of engagement in
and acceptance of decisions by those affected, including all levels of government, stakeholders and community.
Indian River Basin Planning Policy Frameworks
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The report’s intended audience is the AWP and its partners, as well as Indian and global experts,
researchers and advisors working with water resources management in India and Australia.
Developed between 2016 and 2017, the report provides the theoretical basis and rationale for the
‘River Basin Planning: An Indian Guide’ publication. The Guide has a more practical focus and is intended
for a broader audience of river basin planning practitioners in Indian Central and state government
agencies, as well as broader stakeholders.

1.4 Structure and analytical framework for the review
To develop the basis and rationale for the User Guide for Indian River Basin Planning, as well as to identify
broader opportunities and recommendations, this report uses the following analytical framework,
reflected in the structure of the document:
1. Introduction, purpose and analytical framework (this chapter)
2. River basin planning – global best practice
a. Provides a summary of the key elements of global best practice policy and regulatory frameworks
for river basin planning. Further assessment of global best practice, application in Australia’s
Murray‑Darling Basin and India’s Krishna Basin, together with a selection of brief case studies
are provided in Annex A.
3. River basin planning – the Indian context
a. Describes the policy and regulatory framework for water management and river basin planning
in India at the national, basin and state level, focussing on the state of the Krishna Basin.
4. A comparative analysis of the Australian and Indian experience and context for river basin planning
a. Summarises the key elements of Australian river basin planning policy and practice,
predominantly drawing on the Murray-Darling Basin experience.
b. Assesses the relevance and applicability of the key elements of Australian river basin planning
practice in the Indian context.
c. Summarises the key elements of Indian river basin planning practice not prominent in river basin
planning in the Australian context.
5. Opportunities for river basin planning in India
a. Identifies key enabling steps for river basin planning in India using a conceptual model/program
logic, drawing on the global, Indian and Australian/Indian comparative analysis.
b. Describes how this analysis has informed the User Guide for Indian River Basin Planning.
6. Recommendation provides a suite of key steps that could assist promotion, dissemination and
adoption of the User Guide, as well as broader implementation of river basin planning in India,
complementing the User Guide. These recommendations could potentially guide future investments
and activities in India, as well as those of Indian decision-makers and other partners.

1.5 Knowledge base and engagement for this report
This report has drawn on literature provided by the Ministry of Jal Shakti, by the state water agencies
of Maharashtra, Karnataka, Telangana and Andhra Pradesh, and obtained through online and journal
database searches. The authors have tried to ensure that they capture the key elements of the water
management framework in India, and the Krishna Basin. The authors have also benefited greatly from
discussion with Central and state agencies at workshops in Pune in November 2016, New Delhi in
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March 2018, on a Technical Visit by leading officials of the Krishna Basin states to the Murray-Darling
Basin in November 2018, and capacity building workshops and meetings in Bengaluru, Pune, Mumbai and
New Delhi in March 2019. It is important to point out that these discussions and exchanges of knowledge
between Australian and Indian river basin planners have in themselves provided a key benefit from the
project. This report has also benefited from review by AWP staff and by peer reviewers.
The authors would like to thank and acknowledge all the water resources managers and professionals
from India who were part of this project, and helped to develop this report including all those listed in
Table 1.
The authors would also like to acknowledge and thank the following people for their input to this project:
Vijay Kumar, Nicholas Schofield, Ashleigh Rhind, Colin Chartres and Simon Tilleard; staff of the Australian
Government Department of Foreign Affairs and Trade (DFAT), Austrade, the Government of India
Ministry of Jal Shakti, Central Water Commission, and the World Bank including Mr C Raj Gopal Singh,
Ms Anju Gaur, Mr Anil Das.
Table 1. Acknowledgement of Indian Central and state officials and other contributors to the AWP
India River Basin Planning Project
Name
Mr U. P. Singh
Mr Akhil Kumar
Mr Deepak Kumar
Mr Neeraj Manglik
Mr Rakesh Kashyap
Mr Rajesh Kumar
Mr Hussein
Mr Vikas Raj
Mr Rakesh Singh
Mr I. S. Chahal
Mr K. Jaiprakash*
Mr Sasi Bushan Kumar
Mr R. R. Pawar
Mr T. Kumar*
Mr Jaganath Reddy*
Mr M. Venu Gopala*
Mr Dilip Tawar*
Mr Ravindra Upasani*
Mr G. Shankar Naik*
Mr Pandith Madhnure*
Mr Gurupadaswamy B. G.
Mr D. Pundarika Rao
Mr Moahn Zade
Mr Arun Ghate
Ms Sonali Nagargoje

Designation
Secretary
Joint Secretary
Senior Joint Commissioner
Senior Joint Commissioner
Senior Joint Commissioner
River Basin Planning
Commissioner
Principal Secretary
Principal Secretary
Principal Secretary
Secretary
Secretary
Secretary
Chief Engineer
Chief Engineer
Chief Engineer
Chief Engineer
Chief Engineer
Chief Engineer
Director
Registrar
Deputy Director
RBP Expert
Engineer
Assistant Engineer II

State / Institute
Ministry of Jal Shakti
National Hydrology Project
National Hydrology Project
National Hydrology Project
Central Water Commission
Central Water Commission
Telangana
Karnataka
Maharashtra
Karnataka
Andhra Pradesh
Maharashtra
Andhra Pradesh
Karnataka
Karnataka
Maharashtra
Maharashtra
Telangana
Telangana
ACIWRM
ACIWRM
ACIWRM
Maharashtra
Maharashtra

*Attended Murray-Darling Basin Technical Visit, 2018 as a part of the project.
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1.6 A note on trans-boundary issues – international and interstate
This report focusses on within-country river basin planning. Many aspects will be applicable to
international river basin planning. However, the diplomatic and international relations aspects of
international river basin planning are not within the scope of this report.

1.7 Key similarities and differences between India and Australia
This review is drawn from materials and experiences concerning river basin planning globally, on the
experience of the Krishna River Basin in India, and the Australian experience in the Murray-Darling
Basin. While the Indian and Australian contexts have clear differences, there are similarities in legal,
bio‑physical, agricultural, and social dependencies which make the exchange of knowledge and lessons in
river basin planning beneficial for both.
Indian river basin planning is understandably focused on measures to reduce rural poverty, enhance
economic growth, and increase food security through building infrastructure to harness water resources
for irrigated agriculture and/or inter-catchment transfer. In the Murray-Darling Basin in Australia,
water management infrastructure development (such as dams, weirs, canals) mostly took place between
1900 and the 1980s. More recently, Australia has recognised that this led to over-allocation of water
resources. The Murray-Darling Basin Plan has focused on water resources management to reset the
balance to a sustainable level. Increased scientific understanding of the requirements for water and
flows for water-dependent ecosystems and water quality (especially to reduce salinity) drove a ‘cap’ on
water diversions in the Murray-Darling Basin at 1993/94 levels and works to reduce salinity. This has been
followed by recovery of water for environmental purposes and the setting of a lower and ‘sustainable
diversion limit’ (SDL), as key elements of the Murray-Darling Basin Plan.
India is likely to face increasing pressures on its water resources that will require integrated water
resources management and planning across river basins to address poverty and food security. Indian river
basins include many large and growing urban centres competing for water resources with agriculture,
whereas most of Australia has a relatively small number of highly populated urban areas located on its
coastal fringe, away from most irrigated agriculture. This report includes a brief consideration of urban
water management and pollution control, drawing on Australia’s experience in these fields.
India is predicted to face considerable impacts from climate change. A study funded by the World Bank
(Adams et al.,2013) predicted unusual and unprecedented spells of hot weather and that with a 4°C
global average temperature rise, east coast and southern India could shift to high temperature climatic
regimes with significant impacts on agriculture, including lower crop yields. Since the 1950s, a decline in
average monsoon rainfall has been observed while the frequency of heavy rainfall events has increased.
A 2°C global average temperature rise is predicted to make the monsoon highly unpredictable, while with
a 4°C rise an extremely wet monsoon, that would currently be a 1 in 100-year event, is projected to
occur 1 in every 10 years. With a 4°C rise, a 10 percent increase in annual mean monsoon intensity and
a 15 percent increase in year-to-year variability of Indian summer monsoon precipitation is projected
compared to normal levels during the first half of the 20th century. Both more frequent droughts
and greater flooding are predicted. Alterations in glacier melt are predicted to impact the Indus and
Brahmaputra rivers. Studies have found that the threat to water security is very high over central India,
along the mountain ranges of the Western Ghats, and in India’s north-eastern states (Adams et al., 2013).
Australia is facing increasing challenges of extended droughts breaking historic records, leading to low
water storage levels and towns facing water shortages. Australia’s climate has warmed just over 1°C
since 1910 leading to an increase in the frequency of extreme heat events. There has been a decline
of around 11 percent in April–October rainfall in the southeast of Australia since the late 1990s.
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Streamflow has decreased across southern Australia. Australia is projected to experience decreases in
rainfall across southern Australia with more time in drought, but an increase in intense heavy rainfall
throughout Australia (Bureau of Meteorology and CSIRO, 2018).
Australian irrigated agriculture is predominantly large scale and increasingly tending towards a corporate
and/or agribusiness approach. Indian agriculture runs from small- to large-scale farming and includes
many subsistence farmers. According to the Indian Agricultural Census (2011–12), marginal (less than
one hectare) and small-scale (1–2 hectare) landholdings have risen over the last 25 years to represent
between a third and a half of the area of landholdings. The number of landholdings has also risen from
71 million in 1970–71, to 138 million in 2010–11, while the average size of holdings has shown a decline
over the same period from 2.28 hectares to 1.15 hectares (Agricultural Census 2015–16). Agriculture in
India represents 17–18.6% of GDP (MOSPI, 2018).
A key challenge of basin planning in India is to develop strategies and water sharing arrangements
that enable small-scale farmers to manage through varying seasonal water availability and drought.
Other challenges are to improve productivity and maintain water share appropriately between different
types of farmers and between different parts of the basin across state boundaries.
Both India and Australia face the imperative to work through complex problems in sharing water
between states and between users, and in addressing water quality, fisheries and social challenges in
water management. Bringing the parties together, working through the difficult issues, negotiating,
and engaging with communities and industries who depend on river and groundwater systems brings
challenges, as well as opportunities, to set water management on a sustainable footing to resolve or
stabilise disputes, and build sustainable prosperity.

Indian River Basin Planning Policy Frameworks
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2 River basin planning – global best practice
Rivers and water resources are central to much of human life for critical human water needs – drinking,
bathing and sanitation, for irrigating food and fibre crops, for navigation, for industry and power,
for fisheries, and for cultural and spiritual needs. Rivers and water resources are also critical supporters
and providers of ecosystem services that support water quality, food supplies, flood mitigation and
many other environmental values. In modern developed and developing economies, the competition for
water resources and the scarcity of water resources in quantity or quality can drive significant sources of
disputes and conflict and can prevent optimum social and economic outcomes.
River basin planning is a complex process of identifying the way limited natural resources can be used
for competing demands while maintaining river health. River basin plans focus on environmental and
hydrological boundaries, as opposed to political or state boundaries, thereby ensuring that interconnected
systems are considered more holistically. A river basin plan is usually developed to be a strategic
comprehensive plan addressing water resources management issues in the basin, including social,
economic, cultural and environmental issues. Several key publications have documented global best practice
in river basin planning and strategic water planning (including Pegram et al., 2013; GWP & INBO, 2009;
CAP-NET, 2005). The authors have drawn significantly from these publications for the global best practice
descriptions in this chapter and acknowledge the work of the authors of these publications.

2.1 Historic phases of river basin planning
The historic phases of river basin planning can be conceptualised as moving from uncoordinated through
to coordination, focused on infrastructure planning and then to integrated basin planning (Figure 1).
As basin planning moves through these phases, the level of governance resources required tends to
increase compared to the resources required for infrastructure. Broadly speaking, Australia was in the
‘technical phase’ from the post-war years until the late 1970s or early 1980s, and is generally regarded
as now being in the ‘strategic phase’, where basin planning is integrated and requires a high level of
resources and effort on governance. India can be seen as currently moving from the technical phase to
the strategic phase, with a broad recognition of the need for integrated basin planning and the current
development of appropriate legislative, governance and institutional frameworks as well as management
tools. Water resource managers in India are becoming increasingly aware of the need to move from a
technical focus to a strategic focus with more resources for governance, and have requested support for
this through the development of a User Guide for River Basin Planning.

Integrated
basin
planning

Infrastructure
master
planning

Governance
Uncoordinated
Infrastructure

Technical phase

Strategic phase

Figure 1. The historic phases of basin planning (ADB, 2013)
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2.2 Process to develop a river basin plan
Global experiences have shown that the basin planning process is often ad hoc, may not be structured or
sequential, and is iterative and adaptive (Pegram et al., 2013). This is unsurprising given the institutional,
environmental, cultural and social complexity found in many river basins and means that it is difficult
to set a clear process for basin planning. That said, it is useful to outline a broad set of milestones for
developing a plan that are common amongst successful basin planning processes around the world.
The planning and implementation process can be envisaged as a cyclic process with eight key milestones
(Figure 2). Note, however, that literature varies on exactly how many elements, milestones, or stages
should be identified. Ultimately, the authors of this report and the User Guide for River Basin Planning in
India settled on six key elements or stages (see Chapter 5).
Initiation

Situation
assessment
Monitor,
evaluate and
report

Formulate
basin vision

Stakeholder
engagement
Develop basin
strategies /
long term
planning

Implement
the plan
Detail
implementation
/ short term
planning

Figure 2. The basin planning process (compiled from Pegram et al., 2013; GWP & INBO, 2009;
CAP‑NET, 2005)
The initiation for basin planning generally comes from government, community and/or stakeholders
identifying the need for improved management of water resources (CAP-NET, 2005). This is often
driven from a crisis experienced within the basin (for example, severe water shortages or major floods).
Whatever the reason, the basin planning process needs to be initiated. This works best when there is
active and insightful leadership from within the community and from government (both politicians and
officials). Building a consensus that action is needed is a key role for community and government leaders.
This consensus for action may even emerge across disparate stakeholders with competing interests,
but who see the need for a decision-making framework to stabilise conflict and increase certainty.
This momentum to initiate river basin planning can be assisted by clarifying the incentives and enablers
for action.
One key element of initiation of the river basin planning process generally involves the set-up of a body
responsible for developing the basin plan. For example, in the Murray-Darling Basin the most significant
drought on record in the Basin led the Australian Parliament to pass national water legislation, setting up
the Murray-Darling Basin Authority and requiring it to develop a plan for the basin.

Indian River Basin Planning Policy Frameworks
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Stakeholder engagement throughout the basin plan development and implementation process will
increase the likelihood of support and cooperation (Pegram et al., 2013). Involvement of stakeholders can
have multiple benefits:
1. Stakeholders often possess useful information that can inform decision making.
2. Aiming for consensus throughout the planning process can reduce the risk of conflicts that can hinder
the success of the plan.
3. It contributes to transparency of public and private actions.
4. It builds trust between the government and other stakeholders which can lead to long-term
collaborative relationships (CAP-NET, 2005).
The sum of these benefits is that stakeholders can be part of the solution. This is discussed in more detail
later in this chapter.
The situation assessment establishes an understanding of the current and future conditions of the
basin, as well as identifying key issues that need to be addressed by the plan (Pegram et al., 2013). In this
stage consultation with stakeholders is essential to understanding the various needs and priorities for
the use of the water resources in the basin (CAP-NET, 2005). In addition to hydrological information, the
situation assessment should include social, technological, environmental, economic, policy and legal
status assessments.
Formulating a vision for the basin involves working with stakeholders to develop a description of the
desired long-term state of the basin. The vision provides guiding principles and direction to the planning
process (CAP-NET, 2005) but is often aspirational rather than specific (Pegram et al., 2013). It is important
that the vision is developed with broad community and stakeholder ownership and that words capture
aspirations for all those who benefit from the river, not just one sector.
Developing basin strategies/long-term planning involves developing, assessing and prioritising
approaches for addressing the key issues identified in the situation assessment (Pegram et al., 2013;
CAP-NET, 2005). The strategies are designed to achieve the basin vision over the long-term. Examples
may include agreement on sustainable allocations for consumptive use and the provision of flows for the
environment.
Detailing the implementation//short-term planning outlines the activities that will give effect to
the basin strategies and lead to achievement of the basin vision (Pegram et al., 2013). It is essential
that the activities and budget are feasible and realistic within the capacity, resources, time, and
financial constraints of the basin (CAP-NET, 2005). Approval by government is often needed to ensure
that resources are appropriately mobilised. Implementing the plan involves giving effect to the
activities outlined in the basin plan (Pegram et al., 2013). Clear responsibilities and accountability for
implementation are critical to success.
Monitoring, evaluating and reporting are needed to track the implementation and outcomes of the
basin plan for adaptive management and should feed back into basin assessments and plan revisions
as needed (Pegram et al., 2013; CAP-NET, 2005). Monitoring is important for operational purposes,
tracking implementation and accountability, monitoring compliance, and providing the data for
evaluation and review of the basin plan on a cyclic basis.

8
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2.3 Content of a river basin plan
There have been a number of basin plans developed around the world. The content of each plan varies
but a set of common elements can be identified. Common plan contents include (Pegram et al., 2013;
GWP & INBO, 2009; CAP-NET, 2005):
• Basin Water Resources – a description of the findings of the situational assessment including current
and projected water availability and demand.
• Issues of common concern – identification of the outcomes from stakeholder consultations focussing
on describing common issues.
• Basin vision, management objectives and outcomes – describes the long-term vision for the basin
and the management objectives and outcomes identified to achieve this vision.
• Implementing the basin plan – outlines the activities and instruments to be implemented to
achieve the plan. This may include system needs, water quality management, demand management,
supply management, and operational management.
• Monitoring, Evaluation, Reporting and Learning (MERL) – outlines the MERL framework for the basin
plan and how it will feed back into basin plan revisions.

2.4 Enabling environment and implementation
2.4.1 Policy and legislation
For basin planning to succeed it needs to be supported by a strong policy and legislative framework
(Pegram et al., 2013; GWP, 2009; Wester & Hirsch, 2007). The framework needs to: i) articulate
the purpose and aims of basin planning; ii) define the basin planning process; iii) empower river
basin organisations to develop and implement basin plans; iv) mandate stakeholder engagement;
and v) establish mechanisms and instruments for implementing a plan. The exact set of legislation and
policy to develop an enabling framework will differ between country contexts, but generally include a
National Water Policy supported by State Policies and an Act or Law outlining the basin planning process
and empowering the relevant agencies (Table 11 in Annex A provides further description and an example
of each of these elements).

2.4.2 Institutional structure and capacity
Experience globally has highlighted that an institutional structure with appropriate capacity is essential
if a river basin plan is to be developed and implemented (Pegram et al., 2013; Wester & Hirsch, 2007).
This structure can take various forms – for example, centralised or decentralised and stakeholder or
government driven (Wester & Hirsch, 2007) – and have different levels of authority. For example,
a basin commission generally has the power to convene stakeholders but not to enforce a basin plan.
Examples include the (former) Murray-Darling Basin Commission in Australia, the Mekong River Commission
in South-East Asia, and the Lake Chad Basin Commission in northern Africa. In contrast, a basin authority
generally has regulatory power to enforce a basin plan. An example is the Murray‑Darling Basin Authority
in Australia (although its powers to enforce are limited, as under the Australian Constitution, states and
territories maintain responsibility for water management within their respective jurisdictions).
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Some authors suggest that if the formation of a River Basin Organisation (RBO)2 is agreed, it needs to
have regulatory powers so that it can develop and implement a basin plan (Wester & Hirsch, 2007;
Pegram et al., 2013). The authors of this report note that experience in Australia has demonstrated that
an exclusively top-down approach can be seen to be out of touch with stakeholders. Even where the
RBO has regulatory powers, it must still be able to work productively with the states and stakeholders
that it regulates.
The purpose of an RBO is to develop and implement a river basin plan. To achieve this aim, it may have
a number of functions ranging from planning to monitoring. To be effective in implementing these
functions, it is essential that an RBO has appropriate resourcing and capacities. Key functions and
capacity requirements for RBOs are outlined in Table 12 and Table 13 in Annex A.

2.4.3 Monitoring, evaluation, reporting and learning
Monitoring, evaluation, reporting and learning (MERL) of a basin plan is essential to understanding
progress towards the plan vision, as well as whether assumptions made on the trend of changes are
correct. It is important to identify if the planned actions are being implemented adequately, that key data
such as flows, storage volumes and extractions are verified independently, that plan implementation
is achieving the intended outcomes, or if there are changes occurring in the basin that may require
a revision of the plan (Pegram et al., 2013). Monitoring, evaluation and reporting seeks to collect
information on these factors, understand their implications, and ensure a reporting process so that the
findings are understood by basin managers as a well as external stakeholders.
There are three key types of monitoring that are needed for developing and implementing a basin plan
(Pegram et al., 2013, GWP & INBO, 2009):
1. Operational monitoring.
2. Compliance monitoring.
3. Plan monitoring.
To ensure that monitoring, evaluation and reporting is undertaken in a consistent and planned
manner, the river basin plan should include a MERL plan. Key elements of a MERL plan include
(e.g., Australian Government Land and Coasts, 2009; Commonwealth of Australia, 2012):
• clear objectives, outcomes and purpose of the plan;
• a logic or conceptual model of how the actions and tools in the plan will take effect to achieve the
outcomes, including intermediate outcomes that will show progress towards the longer-term outcomes;
• questions (often called key evaluation questions) that are likely to be asked by government,
community and industry about progress and results of the plan;
• identification of indicators of actions, intermediate and longer-term outcomes that will help answer
the likely questions;
• reporting that provides information on actions carried out, intermediate and longer-term outcomes,
to governments and to stakeholders; and
• a clear link between the reporting and accountability as well as adaptive management (learning from
implementation) and review for future planning cycles.

2 In this report, the term River Basin Organisation is used to describe any organisation set up to develop and implement a basin plan,
regardless of its regulatory powers.
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2.4.4 Relevance of the Sustainable Development Goals and an overarching vision
The United Nations Development Programme (2015) has adopted an agenda for sustainable
development including 17 Sustainable Development Goals (SDGs). Many are highly relevant to water
and to river basin planning, including:
• SDG 2: Zero Hunger
• SDG 3: Good Health and Well-Being
• SDG 5: Gender Equality
• SDG 6: Clean Water and Sanitation
• SDG 7: Affordable and Clean Energy
• SDG 9: Industries, Innovation and Infrastructure
• SDG 11: Sustainable Cities and Communities
• SDG 13: Climate Action
• SDG 14: Life Below Water
• SDG 15: Life on Land
• SDG 16: Peace, Justice and Strong Institutions.
Target 6.5 of the SDGs is highly relevant to river basin planning, in that: ‘By 2030, implement integrated
water resources management at all levels, including through trans-boundary cooperation as appropriate’.
This target will be monitored using indicator 6.5.2: ‘Proportion of transboundary basin area with an
operational arrangement for water cooperation’.
The SDGs provide a useful framework to guide development of vision and interrelated objectives for river
basin planning, given that water resources are needed for the achievement of so many of the Sustainable
Development Goals.

Indian River Basin Planning Policy Frameworks

11

3 River basin planning in India with a focus on the
Krishna Basin
3.1 The Krishna Basin – an overview
The Krishna River Basin (Figure 3), located in south-central India, is the fifth largest basin in India. It drains
an area of 258,514 km2 across four states – Andhra Pradesh, Karnataka, Maharashtra and Telangana.
The river originates in the Western Ghats that range in height from 600–2,100m. The river flows through
the Deccan plateau, that in turn ranges in height between 300–600m, before forming a wide delta belt of
alluvium and discharging into the Bay of Bengal (Venot et al., 2010; CWC & NRSC, 2014). The population
of the basin is around 70 million (Gaur et al., 2007) and per capita water resource availability in the basin
is estimated to be 1,133m3 (Veettil et al., 2010).
The climate of the Krishna Basin is tropical, dominated by the southwest monsoon. The average annual
rainfall is 860mm, with approximately 90 percent of this falling during the monsoon period. The timing
of the monsoon, from mid-June to mid-October, leads to high flows from August to November and low
flows from April to May (CWC & NRSC, 2014). Rainfall is highest in the west of the basin. The average
annual mean temperature in the basin (1969–2004) was 26.3°C, with the highest maximum temperatures
occurring in April to May (upwards of 37°C). The lowest maximum temperatures occur in August
(around 29.5°C) (CWC & NRSC, 2014). Maximum temperatures tend to be lower to the east of the basin
due to the lower altitudes and coastal influences.
The water resources of the Krishna Basin have become highly regulated as irrigation schemes have
proliferated since the 1850s. In the upper basin, numerous large dams have been built – for example, the
Tungabhadra, Malaprabha, Ujjani, Koyna and Alamatti dams. By 2004, the cumulative storage capacity of
large reservoirs in the upper basin was 27,000 GL, equivalent to one-third of the historical mean annual
runoff (Venot et al., 2007) and comparable to the 24,000 GL held by large storages in the Murray-Darling
Basin. The water resource development continues and there are now 650 dams in the Krishna Basin,
ranging in height from 8–145m and mostly developed for irrigation.
More than 75 percent of the land area of the basin is used for agriculture (CWC & NRSC, 2014) and most
of the water in the Krishna Basin is used for irrigation, up to 90 percent in 2011 (Veettil et al., 2011).
The cropping in the basin includes corn, sorghum, sugarcane, millet, cotton, groundnut, and a variety
of horticultural crops (Veettil et al., 2011).

Figure 3. The Krishna River Basin (Biggs et al., 2007)
12

Indian River Basin Planning Policy Frameworks

3.1.1 Water management context – policy and legislation
In India, the policy and legislation framework related to river basin planning is both well established and
is constantly evolving. It is included in the Indian Constitution adopted in 1949, and a National Water
Framework Bill currently being considered. The Constitution of India provides the broad framework
for water management in the country, giving the states the exclusive power to regulate water supplies
but allowing for the central government to adjudicate interstate water disputes. Building on this basic
distribution of authority, there are a number of state and central legislation and policy instruments for
water management in India (Kumar & Bharat, 2014).

National policy and legislation
At the national level there are three key policy/legislative documents directly relevant to river basin
planning (Table 2). The National Water Policy (2012) outlines a national framework for creating a system
of laws, institutions and plan of action for water management in India. It describes the need for a
move to a river basin planning approach and for new legislation to facilitate interstate basin planning
including the establishment of River Basin Authorities3 (RBAs) with powers to plan, manage and regulate
utilisation of water resources in each basin. Legislation for establishing basin authorities already exists,
the River Boards Act (1956) allows for the central government to establish River Boards4 to advise state
governments on the regulation or development of an interstate basin, but to date no board has been
set up through the Act (CWC, 2016). Finally, the Interstate River Water Disputes Act (1956, revised in
2002), allows for the Central Government to set up a dispute resolution tribunal when riparian states
are not able to reach agreement on sharing of an interstate river. The Central Government can then
set up a structure to give effect to the decision of a tribunal, including establishing an authority for
implementation of a tribunal verdict.
There are two bills currently being considered at the national level which may impact on river basin
planning in India. The National Water Framework Bill provides an overarching national legal framework
with principles for protection, conservation, regulation and management of water. It would mandate
development of River Basin Master Plans for intra-state rivers, and the establishment of RBAs for
interstate river basins. The RBAs, comprised of representatives from the basin states, will be responsible
for preparing a Master Plan for the basin under its jurisdiction. The draft Model Bill for the Conservation,
Protection, Regulation and Management of Groundwater aims to restore and ensure groundwater
security in rural and urban areas, and makes provisions for groundwater protection zones and
groundwater security plans. It is expected that this bill will act as a model for the states to adopt and
adapt to their own circumstances.

State policy and legislation
The policy and legislative framework for river basin planning varies between states. The framework
generally includes State Water Policies, State Water Resources Regulatory Authority Acts, State Irrigation
Laws, and State Groundwater Laws. Table 3 provides descriptions of each instrument and their adoption
in the Krishna Basin states. State Water Policies complement the national water policy and are based on
similar principles. A number of states, including Andhra Pradesh and Maharashtra, have adopted State
Water Resources Regulatory Authority Acts which restructure the water related institutional framework
in the respective state by establishing a water authority to develop and regulate a state water plan.
State Irrigation Laws, such as in Andhra Pradesh, Maharashtra and Karnataka, generally give water rights
to the government and provide for the establishment of Water User Associations to help manage water
at the local level.
3 River Basin Authority, River Board, River Basin Commission and River Basin Organisation are terms variously used to describe entities with some
power or role in river basin planning and/or management. The terms are often used interchangeably, but in this report is the term used in the
specific Act or other instrument being referred to.
4 As above.
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Table 2. Federal policy and legislation related to river basin planning in India (Cullet & Gupta, 2009;
CWC, 2016; Narender, 2013; MoWR, 2015)
Policy/legislative Relevance to river basin planning
document
Constitution of
India

Notes

Gives states power to regulate water supplies, irrigation
and canals, drainage and embankments, water storage,
hydropower and fisheries.
When in the ‘public interest’ the Central Government can
make laws on regulation and development of interstate rivers.
Entitles the Central Government to legislate on shipping and
navigation on national waterways, and on tidal and territorial
waters.
Allows for the Central Government to adjudicate interstate
water disputes.

National Water
Policy (2012)

Proposes a national framework for creation of a system
of laws and institutions and for a plan of action for water
management in India.
A basic principle of the policy is that planning, development
and management of water resources needs to be governed by
a common integrated perspective considering local, regional,
state and national contexts, an environmentally sound basis
and considering human, social and economic needs.
Describes the need for legislation to facilitate interstate
coordination ensuring scientific planning of land and water
resources taking the basin as a planning unit. The legislation
needs to enable establishment of basin authorities,
comprising party states, with appropriate powers to plan,
manage and regulate the use of water resources in each basin.

River Boards Act
(1956)

Allows for the Central Government to establish River Boards to No River Board has
advise state governments on the regulation or development of been constituted
an interstate river or river valley.
under this Act.
River Boards can advise on conservation, control and optimum
utilisation of water resources, the promotion and operation
of schemes for irrigation, water supply or drainage, or
the promotion and operation of schemes for flood control.
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Policy/legislative Relevance to river basin planning
document

Notes

Interstate River
Water Disputes
Act (1956, last
revised in 2002)

Four tribunal
awards have been
notified in the
official GoI gazette:
Krishna (twice);
Godavari and
Narmada Rivers.

Whenever the riparian states are not able to reach agreement
on sharing of an interstate river, the Act provides for a dispute
resolution process in the form of a tribunal formed by the
Central Government.
A tribunal can investigate the matters referred to it by
the Central Government and prepare a report setting out
its decision.
The Central Government may frame a scheme or schemes to
give effect to the decision of a tribunal, including establishing
an authority for implementation of a tribunal verdict.
However, every scheme and all its regulations must be
approved by parliament.

National Water
Framework Bill

Provides an overarching national legal framework with
principles for protection, conservation, regulation and
management of water.
Chapter 4 outlines provisions for integrated river basin
development and management including mandating
development of River Basin Master Plans for intra-state rivers;
and River Basin Authorities for each interstate river basin
who will prepare a Master Plan for the river basin under its
jurisdiction.

The Bill is still in
consultation at
the time of writing
this report.

Provides detail on the requirements for a River Basin Master
Plan.
Proposed as a model legislation that can be adopted by states
because water is the jurisdiction of state governments.
Model Bill for the
Conservation,
Protection,
Regulation and
Management of
Groundwater

Act to restore and ensure groundwater security through
availability of sufficient quantity and appropriate quality of
groundwater to all stakeholders in rural and urban areas.
Makes provisions for groundwater protection zones and
groundwater security plans.

The Bill is still in
consultation at
the time of writing
this report.
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Policy/legislative
document
River Basin
Management
Bill, 2018

Relevance to river basin planning

Notes

India’s draft River Basin Management Bill 2018 was developed
to amend the River Boards Act of 1956, in order to provide for
the establishment of River Basin Authorities to regulate and
develop interstate rivers and river basins.

The Bill is still in
consultation at
the time of writing
this report.

Importantly, the Bill defines water as a ‘common pool
community resource’ whereby water will be held and
managed by the state under public trust doctrine to achieve
food security, support livelihoods and ensure equitable and
sustainable development for all.
The Bill seeks to enhance participation and cooperation
among the basin states and inter-basin water management,
and at the same time allow equitable and sustainable
utilisation of water.
The Bill promotes conjunctive and integrated management
of water resources, and defines integrated river basin
management (IRBM) as ‘a process which promotes the
coordinated development and management of water,
land and related resources in a river basin, in order to
optimize the river basin’s resultant economic and social
welfare in an equitable manner without compromising the
sustainability of vital ecosystems’ (MoWR, 2018).
The Bill under the Act defines thirteen “inter-State river basins
for which River Basin Authorities are to be constituted” which
include: Krishna, Godavari, Ganga, Indus, Mahanadi, Mahi,
Narmada, Pennar, Cauvery, Tapi, Subarnarekha, BrahmaniBaitarini and Brahmaputra‑Barak interstate rivers of North
East.
At the time of writing, the Draft Bill was undergoing
consultation processes with states and NGOs in India.
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Table 3. State policy and legislation related to river basin planning in India (Cullet & Gupta, 2009;
MWRRA, 2003; GoAP, 2009; Kumar & Bharat, 2014)
Policy/legislative
document
State water
policies

State Water
Resources
Regulatory
Authority Acts

State irrigation
laws

Relevance to river basin planning
Supplement the national water policy and
are based on similar principles, i.e. water
as a natural or economic resource that
can be harnessed to foster the productive
capacity of the economy. Introduce legal
and institutional reforms, of which three
are relevant to river basin planning: i) legal
framework for the formation of water
user associations; ii) laws providing for
the establishment of a water resources
authority largely independent from
existing irrigation and other water
resource departments; and iii) regulation
of groundwater.
Legislation to restructure the water
management institutional framework by
setting up a water authority.
Define roles, responsibilities, and powers
of the water authority. Empowers the
Authority to make a state water-use plan,
assign priority for use of water, determine
water allocations to various users, prevent
people not allotted water allocations from
using it, regulate owners of lift irrigation
equipment, and regulate groundwater use.

The laws generally empower a project
authority to delineate water users’ areas
within an irrigation system. Democratically
elected Water User Associations (WUA)
are established for each water users’ area.
Every WUA must consist of all water users
who are landowners and members in the
area.

State
Allow for restricting depth of wells and
groundwater laws declaration of groundwater conservation
and protection zones.

Policy and regulations in the Krishna
Basin
Maharashtra State Water Policy 2003;
Government Resolution regarding
priority to Agricultural use over
Industrial use 2011.
Andhra Pradesh State Water Policy
2009; Industrial Water Allotment
Policy 2014.
Karnataka State Water Policy 2002.

Andhra Pradesh Water Resources
Development Corporation Act 1997;
Andhra Pradesh Water Resources
Regulatory Commission Act 2009.
Maharashtra Water Resources
Regulatory Authority Act 2005.
MWRRA established by the State and
regulates water related issues and
resolves water distribution disputes.
MWRRA orders equitable distribution
of water, and monitors and manages
amongst sub-basins in upstream and
downstream reach of Jayakwadi.
Andhra Pradesh Farmers’ Management
of Irrigation Systems Act 1997.
Maharashtra Irrigation Act 1976;
Maharashtra Management of Irrigation
System by Farmers Act 2005.
Karnataka Irrigation Amendment
Act 2003.
Karnataka Ground Water
(Regulation for protection of sources
of drinking water) Act 1999.
Andhra Pradesh Water, Land and
Trees Act 2002.
Maharashtra Groundwater
(Development and Management)
Act 2009.
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Krishna Basin Water Dispute Tribunals
Under the Interstate River Water Disputes Act, two interstate water disputes have been brought to
tribunal in the Krishna Basin (Figure 4). The first tribunal (KWDT I) was established in 1969 to resolve
disputes between the states of Karnataka, Maharashtra and Andhra Pradesh (the three riparian states at
the time). The tribunal delivered its Award in May 1976, allocating the available water between the states
based on 75 percent dependability – Maharashtra (560 TMC5), Karnataka (700 TMC) and Andhra Pradesh
(800 TMC) (KWDT, 2010). The tribunal stipulated that after 31 May 2000, the Award may be reviewed by
another tribunal if requested by the basin states (MoWR, 2015).
Following the passing of the 2000 review limitation and requests from the basin states, a second tribunal
(KWDT II) was established in April 2004. The KWDT II first Award was delivered in 2010, allocating water
according to 65 percent dependability based on 47 years of records – Andhra Pradesh (1001 TMC),
Karnataka (911 TMC), Maharashtra (666 TMC) and minimum environmental flows (6 TMC to be released
downstream of Prakasam Barrage). The award is to be reviewed in 2050. Following submissions
from each of the states, the KWDT II released a revised Award in 2013. The revised Award was only
slightly changed from the 2010 version with the allocations as follows – Andhra Pradesh (1005 TMC),
Karnataka (907 TMC) and Maharashtra (666 TMC). The dispute between states is still ongoing, and
the KWDT II term has been extended so that it can make project-specific allocations and determine
operational protocols for release of water during low flows (MoWR, 2015).
The KWDT II tribunal’s findings have been further complicated by the recreation of the riparian state,
Telangana, in 2014. Telangana State was an original state joining the Union of India in 1948, but in 1956
it was dissolved as part of a linguistic organisation of states and joined with Andhra State to form Andhra
Pradesh. Various movements and protests over the years since led to the reformation of Telangana
State on 2 June 2014. The tribunal has suggested that the allocation previously assigned to Andhra
Pradesh should be split between Andhra Pradesh and Telangana, but these two states are arguing that
the tribunal’s analysis and allocation of water throughout the whole of the Krishna Basin should re-start
now there is a fourth state involved. Maharashtra and Karnataka are opposing the re-visiting of water
allocations for the whole basin and argue that the tribunal extension is only meant to be for resolving
the allocation disputes between Andhra Pradesh and Telangana (MoWR, 2015). Currently, the tribunal
is hearing disputes on sensitive matters related to Andhra Pradesh and the newly formed state
of Telangana. Therefore, the tribunal term has been extended twice for one year6 (MoWR, 2017;
Times of India, 2017).
2016: KWDT II term to end
2014: Re-creation of Telangana state
2013: KWDT II revised award
2010: KWDT II first award
2004: KWDT II established

1976: Delivery of KWDT I award

2000: KWDT I review limitation date

1969: KWDT I established

1960

1970

1980

1990

Figure 4. Timeline of Krishna Water Dispute Tribunal activities

5 TMC is Thousand Million Cubic feet, which is equal to 28,317 Million litres
6 Notification No. 2459 (E) dated 31 July 2017 w.e.f 1.08.2017
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3.1.2 Institutional structure and capacity
Central level institutional structure and capacity
A broad range of central (i.e. national government) level institutions are involved in water resources
management in India (see Table 4 for a summary of each). The National Water Resources Council,
chaired by the Prime Minister and with membership of the Chief Ministers of each state, is the peak
political body for water management in the country. This council is supported by the National Water
Board and the Ministry of Jal Shakti. The National Water Board acts as the administrative support of the
National Water Resources Council by reviewing and reporting on progress achieved in implementation of
the National Water Policy. The Ministry is responsible for establishing and implementing policy guidelines
and programmes for the development and regulation of India’s water resources. It has a number of
attached offices, subordinate offices, statutory bodies, registered societies and public sector undertakings
(see Table 4) through which it implements this mandate.
At the central level, coordinating and promoting river basin planning is the responsibility of the Basin
Planning and Management Organisation (BPMO), under the River Management wing of the Central
Water Commission (CWC). The BPMO is responsible for “…preparation of guidelines for formulation
of river basin master plan including integrated reservoir operation for deriving optimum utilisation of
water resources through a multi-disciplinary system approach considering river basin as a unit for water
planning…” (CWC, 2018). Under the BPMO, the key directorate responsible for river basin planning is
the Basin Planning Directorate which is accountable for co-ordination with states for establishing River
Basin Organisations, examination of project reports from a basin planning perspective, and assessment of
water resource potential in river basins.
There are ongoing policy reforms which may influence the central level institutional framework for river
basin planning. A committee (the Shah Committee) was established in 2015 to recommend options
for restructuring the CWC and the Central Ground Water Board (CGWB) to bring the surface water
and groundwater management functions together. The aim of the reforms is to provide an improved
institutional structure for the adoption of a river basin approach to integrated water management,
development, planning, water use efficiency and budgeting. In July 2016, the committee submitted their
findings, recommending the establishment of an overarching National Water Commission which would
subsume the CWC and CGWB. The National Water Commission would set up regional offices responsible
for river basins (Amarasignhe et al., 2007; Koshy, 2016).

State-level institutional structure and capacity
At the state level, there is usually no overarching institution for water management. Instead, water is
managed according to sectors. See Table 5 for a description of the state institutions involved in water
management and their presence in the Krishna Basin states. In most states, large- and medium-sized
irrigation projects are managed by water resources departments; domestic water supply is managed
by water supply and sewerage boards; and pollution control boards are responsible for water quality
management and pollution control. Some states, including Maharashtra and Andhra Pradesh, have
established agencies to oversee water management in the state. These are known as water resources
regulatory authorities. These agencies are responsible for regulation, allocation, management and
utilisation of water resources in the state. Where they exist, any water regulation projects – including
for irrigation, industry and domestic water supply – need clearance from the authority. In Telangana,
water agencies and capacity are still being established. In addition, some states have research centres or
‘think tanks’ that focus on integrated water management approaches – for example, the Advanced Centre
for Integrated Water Resources Management in Karnataka (Box 1).
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Box 1: Advanced Centre for Integrated Water Resources Management, Karnataka
In 2011, the Government of Karnataka (GoK) committed to the establishment of an Advanced
Centre for Integrated Water Resources Management (ACIWRM). The ACIWRM, the first of its kind
in India, acts as a think tank to the state’s Water Resources Department with the aim of creating
an enabling environment for IWRM in the state. The Centre is involved in policy analysis, research,
planning, capacity building and knowledge development, as well as engaging with stakeholders such
as government departments, civil society, the private sector, farmers and water user associations.

Staff at the Advanced Centre for Integrated Water Resources Management, Karnataka (source: ACIWRM)

Table 4. Federal institutions involved in water resources development and management in India
(Siddiqui, 2008; CWC, 2016; NWM, 2011)
Primary institutions involved in policy making
National Water Resources High-level centre-state political apex body for water management in
Council
the country.
Chaired by the Prime Minister and includes the Union Minister of Water
Resources and the Chief Ministers of each state.
National Water Board

Review progress achieved in implementation of the National Water Policy
and report progress to the National Water Resources Council from time to
time.
Chaired by the Secretary, Ministry of Water Resources, and includes Chief
Secretaries of all the states, Secretaries of relevant Ministries and the
Chairman of the Central Water Commission.
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Primary institutions involved in policy making
Ministry of Jal Shakti
Ministry of Irrigation and Power (1952–1980); Ministry of Irrigation
(2019 onwards)
(1980–1985); Ministry of Water Resources (1985–2014); Ministry of Water
Resources, River Development and Ganga Rejuvenation (2014–2019).
Responsible for establishing and implementing policy guidelines
and programmes for the development and regulation of India’s
water resources.
Draft the agenda of the National Water Resources Council and give effect
to its decisions.
National Water Mission

Set up under the National Action Plan on Climate Change (2008) and
run by the Ministry of Jal Shakti.
Attached Offices

Central Water
Commission

Attached office of Ministry of Jal Shakti.
Responsible for initiating, coordinating and implementing – in consultation
with state governments – schemes for control, conservation and utilisation
of water resources for flood control, irrigation, navigation, drinking water
supply and hydropower.
Subordinate Offices

Central Ground Water
Board

Attached office of Ministry of Jal Shakti.

Central Water & Power
Research Station

Undertaking research activities, consultancy, and advisory services
in development of water resources.

Bansagar Control Board

Construction of dam and effective working of water resources and
connected works.

Sardar Sarovar
Construction Advisory
Committee
Ganga Flood Control
Commission

Efficient working of dam and water allocation among states.

Farakka Barrage Project

Management of Bhagirathi-Hoogly River and maintenance of barrage.

Upper Yamuna
River Board

Allocation of surface water among the states of Himachal Pradesh,
Haryana, Uttar Pradesh, and Delhi.

Develop and disseminate technologies and monitor and implement
national policies for development and management of India’s ground
water resources. This includes exploration, assessment, conservation,
augmentation and protection from pollution.

Review Ganga Basin state water resources development proposals
for technical and economic feasibility.
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Primary institutions involved in policy making
Statutory Bodies
Narmada Control
Allocation of surface water among the basin states.
Authority
Developing river basin plan for water resource management.
Tungabhadra Board
Dispute resolution.
Betwa River Board
Brahmaputra Board
Godavari River
Management Board
Krishna River
Management Board

Water demand and supply management.

Registered Societies/Autonomous Bodies
Policy planning for Ganga rejuvenation.

National Mission for
Clean Ganga
National Water
Development Agency
National Institute of
Hydrology
North Eastern Regional
Institute of Water and
Land Management
(NERIWALM)
National Projects
Construction Corporation
Limited
Water & Power
Consultancy Services
Limited (WAPCOS Ltd.)

Undertake water balance and assessments based on scientific and realistic
basis for optimum utilisation of water resources from river system for
preparation of feasibility reports.
Research and consultancy services for hydrology investigation.
Capacity building and research for irrigation and agriculture.

Public Sector Undertakings
Undertake consultancy projects.
Provide project management services.

Table 5. State institutions involved in water resources development and management in India,
and their presence in the Krishna Basin (Narender, 2013; Singh et al., 2013)
Agency
Water Resources
Regulatory
Authority/
Commission
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Role

Agencies in the Krishna Basin

Independent body responsible for
regulation, allocation, management
and utilisation of water resources in
the state.

Andhra Pradesh Water Resources
Regulatory Commission
(established 2009).

Maharashtra Water Resources
Water regulation projects, including
Regulatory Authority
irrigation, industry and domestic supply (established 2005).
need clearance from the authority/
commission.
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Agency
Water Resources
Departments

Role

Agencies in the Krishna Basin

Large- and medium-sized irrigation
projects.

Andhra Pradesh Water Resources
Department.

Flood management.

Karnataka Water Resources
Department.

Issue flood warnings.

Maharashtra Water Resources
Department.
Telangana Irrigation and CAD
Department.
Water Supply and
Sewerage Boards/
Departments

Domestic water supply.

Andhra Pradesh Rural Water Supply
and Sanitation Department.
Karnataka Water Supply and
Drainage Board.
Maharashtra Water Supply
and Sanitation Department.
Telangana Rural Water Supply
and Sanitation Department.

Ground Water
Boards/
Departments

Develop and disseminate technologies,
and monitor and implement state
policies for development and
management of ground water
resources.

Andhra Pradesh Ground Water
Department.
Karnataka Department of Mines
and Geology.
Maharashtra Water Resources
Regulatory Authority (although not
restricted to groundwater).
Telangana Ground Water Department.

Pollution Control
Boards

Water quality management and
pollution control.

Andhra Pradesh Pollution
Control Board.
Karnataka State Pollution Control Board.
Maharashtra Pollution Control Board.
Telangana State Pollution Control Board.

Disaster
Management
Authorities

Formulate disaster management
Andhra Pradesh Revenue Disaster
policies, capacity building and structural Management.
interventions.
Karnataka State Natural Disaster
Monitoring Centre.
Maharashtra State Disaster
Management Authority.
Telangana State Disaster Management
Authority.
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Basin-level institutional structure and capacity
At the basin level a number of River Basin Organisations (RBOs) exist across India. The legal instruments
used for establishing the existing RBOs are dispute tribunal decisions, specific state acts or Memoranda
between riparian states (Raju & Taron, 2008). Despite the River Boards Act 1956 explicitly allowing for the
establishment of RBOs, no organisation has ever been set up under the Act. Most of the existing RBOs
have been established for specific functions such as flood management, water allocation as provided
for under a tribunal decision or completion of multipurpose projects, rather than being given broader
basin planning powers (CWC, 2016; Raju & Taron, 2008). The RBOs are generally headed by Ministry of
Jal Shakti, Ministry of Power or a Chairman appointed by GoI – typically a Chief Engineer or the Chairman
of CWC (Raju & Taron, 2008). In recognition that the existing RBOs require improved capacity for basin
planning, the GoI is currently implementing the National Hydrology Project which in part aims to provide
RBOs, and other water management agencies, with the tools and expertise for river basin planning.
In the Krishna Basin, there have been at least four RBOs set up, three of which are still in operation:
• The Krishna-Godavari Commission was set up in 1961 to review the availability of water supply
in the two basins and make recommendations on how further water demands can be met
(Raju & Taron, 2008). The commission was closed after delivering its final report.
• The Tungabhadra Board was established in 1955 to manage the common portions of the Tungabhadra
Project, a regulation project in the Tungabhadra Basin which is a sub-basin of the Krishna. The Board
is comprised of a Chairman appointed by the GoI, a Finance Member from the Ministry of Jal Shakti,
and Members representing Andhra Pradesh and Karnataka. The Board is responsible for allocating
water from the Tungabhadra reservoir for irrigation, hydropower and other uses in the two states
(Raju & Taron, 2008).
• The Krishna and Godavari Basin Organisation based in Hyderabad is a unit of the CWC responsible for
collection and storage of hydrological and hydrometeorological data for the two basins including water
quality, flood forecasting and reservoir inflow forecasts (KGBO, 2015). The Organisation has no powers
for development of basin plans.
• The Krishna River Management Board was established under the Andhra Pradesh Reorganisation
Bill 2014. The Board is responsible for administration, regulation, maintenance and operation of
projects on the Krishna River in line with KWDT II Awards (MoWR, 2015). The Board’s mandate is to
issue water release orders on the ad hoc arrangement as agreed by Andhra Pradesh and Telangana
until the final allocation is made by the KWDT-II (PTI, 2017). In addition, the Board is establishing
telemetry systems in both states to monitor outflows, inflows and withdrawal of water for better
transparency. Although the Board has now convened numerous times, it has not been able to
implement its mandate due to ongoing conflict between the states of Telangana and Andhra Pradesh
as to its role and authority.

3.1.3 Management tools
Guidelines for river basin planning
A series of guidelines has been developed at the central and state level to guide river basin planning in
India. The CWC Guidelines for preparation of river basin master plans developed in 1990 and revised
in 2007 describes a process for development of a river basin master plan. The intended users of the
guidelines are the state Irrigation and Water Resources Departments. The guidelines cover aspects such
as data requirements, appraisal of water resources (surface water, groundwater and water quality),
appraisal of land resources (land use and soil), population projections, agricultural demand projections,
existing water management systems, environmental considerations, existing and projected water uses,
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flood management and drainage, modelling, economic factors and institutional mechanisms. This review
was not able to identify the extent to which the guidelines have been used in practice.
In 2016, the CWC Basin Planning and Management Organisation, in close consultation with directorates
of CWC, State and Union territories, and the World Bank, developed Guidelines for Integrated Water
Resources Development and Management (CWC, 2016). The guidelines describe general Integrated
Water Resources Management (IWRM) principles and then provide India-specific guidance on moving
towards IWRM principles. The guidelines are high level and conceptual, rather than providing a clear
practical description on how they might be achieved.
The national project to rejuvenate the Ganga River has led to development of guidelines, such as the
Guidelines for preparation of project reports under the National River Conservation Plan and the National
Ganga River Basin Authority, published by the Ministry of Environment and Forests, National River
Conservation Directorate (2010). These guidelines mainly concern prevention and treatment of pollution
by wastewater and solid waste.
In addition to the central level guidelines, some states have developed guides for river basin planning.
For example, in the Krishna Basin, in 2007 the Maharashtra Water Resources Regulatory Authority
(MWRRA) developed a Technical manual for preparation of State Water Plan for a basin (MWRRA,
2007). The MWRRA is responsible for preparing an Integrated State Water Plan which is built upon
basin‑wide State Water Plans for the three main basins in the state – Krishna, Godavari and Tapi.
The manual provides a short description of the content of each of the basin-wide State Water Plans.
Key suggested chapters include: i) river system description; ii) geology and soils; iii) hydrometeorology;
iv) agriculture; v) surface water and groundwater resources; vi) irrigation; vii) water conservation;
viii) floods; ix) drainage; x) drinking water; xi) industries; xii) legal issues; xiii) trans-basin diversions;
xiv) environmental management; xv) institutional arrangements; xvi) modelling; xvii) water balance;
xviii) financial aspects; xix) stakeholder consultations; xx) actions plans; and xxi) approval of the State
Water Council. Only a brief description of the suggested contents for each chapter is provided, and the
document does not provide a practical description of how each plan can be developed and implemented.

Land use planning
Land use planning in India is still being strengthened. A National Land Use Policy was endorsed in 1986
but has been reported as being largely ineffectual (Singh et al., 2016). A draft National Land Utilisation
Policy was developed in 2013 but does not appear to have been adopted. The key restriction for land
use planning in India is the lack of an institutional support mechanism through which the policies can be
implemented, resulting in various policies which regulate individual land uses, but no properly integrated
approach. This situation often leads to conflict between agencies (Singh et al., 2016).
In the Krishna Basin in the late 1960s, a program for water demand management through agricultural
land use planning was attempted. Through the program the government tried to regulate the use
of water by restricting the cultivation of certain high-water requirement crops to selected pieces of
land with the aim of reducing the water supply needed for irrigation. Despite early promising results,
the program was not a success due to unplanned expansion of high-water requirements crops and the
slackening of land use planning enforcement (Venot et al., 2007).

Environmental/system flows
Environmental flows in India have so far largely focused on hydrological analysis methods and minimum
flow requirements (Jain & Kumar, 2014). There has recently been a push for more holistic methods to
be applied.
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Since 2000, there have been efforts, both at Government and non-governmental level, to further
the cause of environmental flows in different river systems in India (Kaushal, 2012). These efforts
have included:
a. The Water Quality Assessment Authority (WQAA), Government of India, in 2006–07 called for
maintaining environmental flows in the Ganga river system (Kaushal, 2012).
b. In 2007, the International Water Management Institute (IWMI) did an environmental flows
assessment for some major southern river systems (Kaushal, 2012).
c. From 2008 to 2010, the Worldwide Fund for Nature (WWF-India) conducted an environmental flows
assessment in the Upper Ganga river stretch (O’Keeffe et al., 2012).
d. In 2010 and 2011, the Alternate Hydro Energy Centre at Indian Institute of Technology (IIT)
Roorkee conducted an environmental flows assessment for the mountainous river stretch of the
Ganga system; another study for a similar area was conducted by the Wildlife Institute of India during
this time (Kaushal & Tare, 2011). Both these assignments were entrusted by the Government of India.
e. WWF-India has undertaken a number of environmental flow assessments in the Ganga Triveni Sangam
area including for Ramganga River (a tributary of Ganga) (Tare et al., 2013; WWF-India, 2015).
f.

WWF-India is working with Uttar Pradesh State Water Resources Agency (SwaRA) to integrate
environmental flows in the River Basin Management exercise of the SwaRA. As part of this initiative,
WWF-India envisions integration of Ramganga e-flows recommendations into this formal basin
planning exercise, besides other inputs (WWF-India, 2013).

g. Under the India-EU Water Partnership, the Central Water Commission, with the technical support
from WWF-India and other organisations, is developing guidelines for e-flows assessment in Indian
river systems by piloting the same in three rivers representing Himalayan, Peninsular and Southern
India rivers (2017–18) (European External Action Service, 2018).
In the Krishna Basin, the KWDT II allowed for 16 TMC to be delivered downstream of Prakasam Barrage
to the sea as minimum environmental flows. It is not clear how this volume was calculated and whether
it is currently being met. According to the state of Karnataka, each basin state should be responsible for
maintaining the required minimum flow in the interstate river – Krishna River and its major tributaries
Bhima and Tungabhadra, the contact points near the interstate border. Therefore, the KWDT-II calculated
the minimum flow requirements for all the states (Maharashtra, Karnataka and Andhra Pradesh were
calculated separately). The working group of Water Quality (WQAA) has carried out minimum flow
studies in various Indian rivers. They adopted the methodology and calculated the minimum flow
required in Krishna Basin to be 0.5 percent of the 65 percent annual dependable flows. The tribunal
has calculated the minimum flows for the river and sub-basin on 65 percent dependability to meet the
environmental requirements.
According to the calculations, the state of Maharashtra shall ensure a flow of 2.574 TMC to the lower
riparian state of Karnataka and the state of Karnataka to ensure a flow of 7.410 TMC to the lower riparian
state of Andhra Pradesh and the state of Andhra Pradesh shall ensure a flow of 5.894 TMC to the sea.
Therefore, the Krishna River shall ensure 16 TMC (2.574 + 7.410 + 5.894 = 15.878) (Krishna Water
Disputes Tribunal, 2010).
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Water quality management plans
River water quality management in India is implemented under the Water Pollution Control Act of 1974
along with the Water (Prevention and Control of Pollution) Cess Act of 1977. The basic objectives of the
Acts are to restore and maintain the water quality of rivers through prevention and control of pollution
(Thakkar, 2012). These Acts place the powers for these activities under the Central Pollution Control
Board and State Pollution Control Boards. Part of the role of the Pollution Control Boards is to develop
programmes and plans for prevention, control or abatement of water pollution (i.e. water quality
management plans) (Thakkar, 2012).
In the Krishna Basin, monitoring by the State Pollution Control Boards indicates that water quality is poor in
the lower parts of the river, with high levels of BOD, Coliform and Faecal Coliform bacteria (Deccan Chronicle,
2016). The State Pollution Control Board officials from the riparian states have reported that their powers
are limited to sending notices to municipalities, and this review could not find evidence of a water quality
management plan prepared within the Krishna River Basin. Water quality management is not integrated with
broader river basin planning. An exception outside the Krishna is the Ganga River, where the National Mission
for Clean Ganga is promoting and coordinating clean-up of the River.

Demand management – pricing
Water for irrigation, that consumes 80 percent of water use nationally, generally recovers less than
20 percent of costs through charges in most states and charges are not at a level that influences water
use (Saleth, 2011). Irrigation water rates are typically low and charged as fixed payments based on
area, crop and season. This then provides no incentive for using less water. Efforts to increase revenue
collection through institutional reforms motivated mostly by international lending agencies have
yielded mixed results (Palanisami et al., 2015). Challenges to the use of pricing to reduce water demand
are increasing the existing low water rates and the absence of supportive institutional and technical
frameworks (Saleth, 2011).
The 2012 Water Policy calls for a water regulatory authority to fix and regulate water tariffs and using
varying rates for high priority uses of water, but there is limited evidence of this being implemented.
Whilst this may technically be possible – through higher rates for irrigation for example – the resulting
high prices are unlikely to be politically acceptable and therefore difficult to encourage practical adoption
(Saleth, 2011).

Demand management – water markets
Existing water markets in India are informal, generally limited to local water trading between adjacent
farmers and are most commonly used for groundwater (Tiwari & Ankinapalli, 2013; Palanisami, 2009).
There is no institution, legislation or regulation for formal water market transactions. Informal water
markets, particularly for groundwater, can be found in Gujarat, Punjab, Uttar Pradesh, Tamil Nadu,
West Bengal and Andhra Pradesh. The markets are localised, fragmented and mainly limited to the
irrigation sector and over short distances and periods (Tiwari & Ankinapalli, 2013; Palanisami, 2009).
Many of the prerequisites for large-scale water trading, such as occurs in Australia, are not present
in the Krishna basin (Tiwari & Ankinapalli, 2013; Palanisami, 2009). These prerequisites include an
established system of entitlements or rights, separated from land title and the mechanisms for their
transfer. The extent of area irrigated through water markets varies across the states depending on
rainfall, groundwater supply, cropping patterns and availability and cost of electricity (Maestu, 2012).
Most water sellers are large farmers with deep wells and high capacity pumps, and most buyers are small
and often poorer farmers. This means that the sale of water often does not lead to any reduction in
water use by the sellers, and the power imbalance typically leads to weak bargaining positions for buyers
(Maestu, 2012).

Indian River Basin Planning Policy Frameworks

27

Supply management – infrastructure
Many of India’s rivers are highly regulated, allowing for management of supply, and the Krishna Basin
is no exception. There are approximately 650 dams in the Krishna Basin. These dams regulate water for
irrigation (590 dams), hydropower (five dams), mixed irrigation/hydropower (47 dams), mixed irrigation/
hydropower/water storage (one dam), mixed irrigation/water storage (four dams) and urban water supply
(four dams) (CWC & ISRO, 2015). 211 major and medium irrigation projects source water from these
dams (CWC & ISRO, 2015). For large-scale projects, there is coordination between states on reservoir
management so that water is supplied to each state in line with the KWDT II Award.
Regulation of supply has been shown to be effective at improving water efficiency in the Krishna Basin.
For example, in the state of Andhra Pradesh, farmers received 40 percent less than the normal supply
during the drought of 2001–2004. Despite this major reduction in water, the farmers managed to
improve their yields by an average 20 percent (Saleth, 2011).
To help guide the allocation of water supplies, the Maharashtra Water Resources Regulatory Authority
has developed a Technical Manual for Determining, Regulating, and Enforcing Water Entitlements in
Irrigation Projects of Maharashtra. The guide outlines how reservoir authorities should determine
entitlements for irrigation, domestic and industrial uses, and keep record of the delivery of water for
each season and crop rotation. A similar guide could not be found for the other three Krishna Basin
riparian states.

Supply management – water saving technologies
The need for improving water use efficiency, particularly in irrigation which comprises approximately
80 percent of all water use, is widely recognised in India (MoF, 2016; CWC, 2014). One of the five goals
of the National Water Mission was to increase water use efficiency in all sectors by 20 percent by 2017
(CWC, 2014). In recognition of the importance of improving water use efficiency in India, in 2014 the
CWC released Guidelines for improving water use efficiency in irrigation, domestic and industrial sectors.
This document outlines the existing and projected water use for each of the three sectors, and then
outlines policy and technological approaches for water use efficiency for each sector (CWC, 2014).
For domestic water supply, 30–40 percent of the total flow is estimated to be lost through leakages
in mains, pipes and valves. Reducing this leakage would reduce the water demand from this sector
by 10–12 percent (CWC, 2014). Similarly, the industrial sector in India is two to three times less water
efficient than in other countries, and water use efficiency could be improved by adopting better water
use practices and technologies (CWC, 2014).
Due to its size and proportional use of water resources, the irrigation sector is the larger, and arguably
more important, sector required to improve water use efficiency. For this sector, water-saving
technologies currently being adopted in India include irrigation application (drip, sprinkler and micro
irrigation) and farm practices such as water-saving crops, crop spacing, use of plastics, and deficit
irrigation (Saleth, 2011). Despite the recognition of the importance of water saving technologies,
the total area under water use efficiency technologies in India is around 0.5–0.6 × 106 ha. Of this
area, over 85 percent is within four states – Maharashtra, Karnataka, Tamil Nadu and Andhra Pradesh
(Narayanamoorthy, 2009). Three of these states are within the Krishna Basin, where a 35–45 percent
water use saving for the production of groundnut and cotton was achieved with the use of sprinkler
irrigation in Karnataka and Andhra Pradesh. Similarly, the adoption of drip irrigation led to water savings
of around 40 percent for vegetables (MoF, 2016). This review could not identify the reason for the high
level of uptake of irrigation efficiency improvements in the Krishna Basin.
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Operational management – floods and droughts
In India the primary responsibility for flood control is with the states. Flood control is therefore planned,
investigated and implemented by the states with their own resources, and the Central Government
provides technical and advisory support. These responsibilities generally sit with agencies such as the
State Water Resources Departments, Technical Advisory Committees and Flood Control Boards, although
in some states the Irrigation Department or Public Works Departments are the primary flood control
agency (CWC & ISRO, 2015).
Flood management measures adopted in India, and the Krishna Basin, are summarised in Table 6.
Table 6. Flood management measures adopted in India, and the Krishna Basin (CWC & ISRO, 2015)
Flood management
measure

Adoption in the Krishna Basin

Structural measures
Reservoirs
There are more than 650 dams in the Krishna Basin. This review could not
identify the extent to which these dams are used for flood control.
Embankments
Flood embankments are widely utilised in the Krishna Basin.
Channelisation of rivers This review could not identify if channelisation of rivers has been used in the
Krishna Basin as a flood management measure.
Drainage improvement This review could not identify if drainage improvement has been used in the
Krishna Basin as a flood management measure.
Diversions
The Krishna-Godavari drainage scheme uses diversions as a flood
mitigation measure.
Watershed
This review could not identify if watershed management has been used in
management
the Krishna Basin as a flood management measure.
Non-structural measures
Early warning systems There are nine flood forecasting and early warning stations located in the basin.
Flood plain zoning
This review could not identify if flood plain zoning has been used in the
Krishna Basin as a flood management measure.

Data sharing/management and models
The NHP III promotes the need for reliable and accurate data required for river basin planning.
Component B of the project supports the strengthening of the national, state, and basin-wide
web‑enabled water information system through standardisation of a database, real time data acquisition,
Geographic Information System (GIS) data layers, topographic surveys, and modelling. The World Bank’s
project appraisal document on a proposed loan (US$175M) to the Government of India for the NHP,
component B states a provision of US$50M ($25M from the World Bank and $25M from the Government
of India) for Water Resources Information Systems (World Bank, 2017). Component B of the project will
be managed and facilitated by the National Water Information Centre (NWIC). The NWIC was created
by the Ministry of Water Resources, River Development and Ganga Rejuvenation (now Ministry of
Jal Shakti) and will be led by the Ministry Joint Secretary as a single source of water resources information
nationwide. Supported by this funding, the Ministry has floated several tenders for consultancy services
(open to both national and international consultants) on collecting extended hydrologic prediction
data, water accounting and balance studies, integrated reservoir operations models and sediment
transport models.
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The primary function of the NWIC is to maintain, develop, and update the information in the existing
domain India-Water Resources Information System (India-WRIS). In addition, the NWIC will provide
support through operational provisions, hardware, software, server, procurement, and acquisition of data
from other nationwide centres so there is a central, secure repository of data. The NWIC will provide a
strong foundation to water research, monitoring and evaluation projects, modelling, decision support
systems (DSS), and integrated water resources management. The Press Information Bureau (2018)
announced that the NWIC will transform India-WRIS in an accessible public domain to provide a GIS
platform, web-based dashboard system, and other inputs required for integrated water resource
management.
At basin- and sub-basin scale, Maharashtra state (Upper Godavari basin) and Karnataka state
(Tungabhadra basin) are compiling data and developing water resources models. The Australian state of
New South Wales and the Indian state of Maharashtra signed a Memorandum of Understanding in 2014
for knowledge exchange in the sectors of water accounting and water governance. Maharashtra state
decided to incorporate the ‘eWater
Source’ model platform for basin planning of the Upper Godavari sub-basin. The river basin
modelling project consists of five main phases: Data collection; Modelling Phase I (baseline model);
Modelling Phase II (developing rules and modelling equitable distribution of water); Modelling Phase III
(further developing water management options); and capacity building.
The primary motive of the modelling of the Upper Godavari is to improve conditions of ‘equitable
distribution’ of water within the basin. At present, four water management scenarios are modelled to
analyse different possibilities of equitable distribution. During the model run, calculations are conducted
on 15 October every year, based on water levels in Jayakwadi reservoir and the amount of water to be
released is decided. The modelling scenarios include variations around cropping practices and water
storages. The model is currently under review to understand how much water is required if equal
distribution of water is implemented (GMIDC, 2019).

Dispute resolution
As outlined above, interstate water disputes are currently resolved through the establishment of
Tribunals by the Central Government on the request of state governments. In the Krishna Basin it
is hoped that the establishment of the Krishna Basin Management Board will avert future need for
tribunals, as the Management Board can mediate in water disputes between the four riparian states.
Chokkakula (2017) has identified there has been a predominant legalistic approach to water disputes,
whereas the fundamental basis of the disputes rests in the ‘political ecology’ of water in India.
Water disputes are often created and stoked by political power bases and linked to longstanding cultural
and historical dynamics. This suggests that, while some legal mediation may be needed, a sustainable
approach may be the establishment of institutions, processes and frameworks within which dispute
resolution can be progressed in a secure and ‘safe’ way. Chokkakula concludes that “Law is not adequate.
It has to be supplemented and supported with the right kind of institutions and political practices towards
mitigating adverse impacts of interstate water disputes” (Chokkakula, 2017). He also notes that “in the
ex-post space, there is an absolute vacuum of institutions or practices to give effect” to the tribunal
awards and there is “an excessive emphasis on interstate dispute resolution, not on enabling interstate
river water cooperation”.

3.1.4 Stakeholder engagement
The National Water Policy 2012 recognises that public agencies in charge of water management currently
tend to undergo little or no consultation with stakeholders, resulting in poor project outcomes. The Policy
calls for more involvement of stakeholders in decision-making, but it is not clear how well this aim is
being met.
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As outlined in Section 2.2, this report has defined stakeholders as individuals or organisations involved
in decision-making on water resources in a basin, as well as who will be affected by a basin plan.
There appears to be no systematic engagement of stakeholders in basin planning in India. Existing river
basin organisations were described by Raju and Taron (2008) as generally “highly bureaucratic”, with little
or no participation of stakeholders and following “a top down approach” with decisions made at the
national or state level and few opportunities for other stakeholders to be on the boards or engage in
other ways.
Although stakeholders may not be strongly involved in river basin planning in India, they are engaged
by some water management sectors. For example, in the irrigation sector Water User Associations
are set up to engage farmers in managing irrigation water use. Under state irrigation laws a project
authority is generally empowered to delineate water users’ areas within an irrigation system. The Water
User Associations consist of all the water users in the user area and democratically elect their leaders.
These organisations are able to negotiate on water supply, as well as enabling demand management
for water savings through group- or community-based incentives for water allocation and management
(Saleth, 2011).
The Advanced Centre for Integrated Water Resources Management (ACIWRM) has developed a basin
plan for Tungabhadra River in Karnataka, incorporating principles of IWRM in the basin plan with a
focus on stakeholder consultation and community engagement. The progress report published by
ACIWRM underpinned the importance of stakeholder consultation in the success of the basin plan.
Figure 5 illustrates the inclusion of stakeholder consultation at each stage of the basin plan. In the
Tungabhadra basin, ACIWRM identified the stakeholders from each scale such as government, farmers,
and local residents. Workshops were organised during the river basin profiling stage and continued for
the rest of the process. The first workshop was held at capital location Bengaluru and then at onsite
such as Hosapete, Shimoga, and Chitradurga. The stakeholders included were representatives from
water resources, groundwater, pollution control, horticulture, agriculture, and fisheries department,
community, Water User Cooperative Societies (WUCS), and Non-Government Organisations (NGOs).
Along with these consultation workshops, several technical workshops were also conducted to evaluate
and discuss the modelling results with relevant water governing institutions (ACIWRM, 2018).
An innovative approach for community engagement used by the Water Resources Department of
Andhra Pradesh and the Irrigation and CAD Department of Telangana is the use of mobile applications.
These mobile applications, available for download by the public, provide reservoir information such as
water levels, inflow, outflow, storage capacity and storage levels (GoAP, 2016; GoT, 2016).

Social Inclusion
In India, as in many countries worldwide, significant disparities exist between men and women in
ownership of agricultural land (Garikipati, 2008). Given the high levels of people employed in the
agricultural sector in the Krishna Basin, excluding women from ownership of agricultural land can severely
limit their wellbeing and economic potential. It has recently been reported that in Andhra Pradesh,
there has been an increase in the number of women who depend on agriculture for their employment
(known as the ‘feminisation of agriculture’) but that “little recognition of their role in land and livestock
management meant that women have largely remained invisible to the government in terms of
agricultural policies, programmes and budgets” (Seethalakshmi, 2016). These social inclusion issues have
strong links to river basin management in that the water being used for agricultural purposes is linked
to broader issues related to inclusion and equality, and therefore needs to take this into consideration in
order to achieve more integrated sustainable development outcomes and improve livelihoods across the
Krishna Basin.
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Set up project management arrangements

Analyze River Basin issues and scenarios
(incl. climate change)

River Basin
Modelling
Activity

Assess management and development options
considering economic, environmental and social
impacts; uncertainties, risk assessment

Prepare draft Basin Plan
Revise and update
eg. every 5 years

Key Stakeholder
Consultation Stages

Consultation with stakeholders

Government approval of plan

Government plans and budgets
include RB Plan actions

Implement and monitor Plan

Plan and operate river regulatory structures

Figure 5. Stakeholder engagement processes used for the development of the sub-basin plan for the
Tungabhadra River (ACIWRM, 2018)
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3.1.5 Economic incentives and funding
The four common sources of funding for water management are exercised in India, and at varying
degrees in the Krishna Basin (Table 7). The main source of funding is through the central and state
government budgets and is largely controlled through the relevant government agencies. Budgets for
projects are generally applied for through sector Ministries and there is no check against whether they
are appropriate in a basin context.
The government often uses water tariffs to assist in covering the cost of providing water services.
Tariffs for domestic, agricultural, industrial and commercial uses are common. In most cases the tariff
focusses on cost recovery, although they are often not successful in this aim (Gowda & Doddaswamy,
2011). Tariffs for water are used in Maharashtra, Andhra Pradesh and Karnataka.
Donor agencies and countries are another major source of funding for water resources management
projects. Donor agencies often fund projects for the Indian water sector. In addition, multilateral banks
– such as the World Bank or Asian Development Bank – are often a major source of finance by loans
to government entities. These range from large-scale irrigation construction/improvement projects
(US$100s of millions) to focused capacity building for water sector agencies. There are many past and
current examples of donor or lender support for water management activities in the Krishna Basin
(refer to Table 7 for examples).
Public Private Partnerships (PPPs) are common in India for sectors such as roads and airports, and have
begun to be applied to domestic water supply and to some extent irrigation projects. These PPPs often
use concession agreements, management contracts, and build-own-transfer (BOT) project approaches.
Water supply PPPs have shown some success in India, but irrigation PPPs have shown limited evidence
of success and are largely considered unfeasible by the private sector (ADB, 2013). In the Krishna Basin,
PPPs for urban water supply have been used in Maharashtra and Karnataka. This review could not find
evidence of a PPP for irrigation in the Krishna Basin.

3.1.6 Monitoring, evaluation, reporting and learning
The India Water Resource Information System (WRIS) is establishing a data repository, and NHP III funding
is establishing national and multiple state data centres. However, this review could not identify any
systemic program of evaluation and reporting of water management activities at the national level, or for
the riparian states of the Krishna Basin.
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Table 7. Sources of funding for water management activities in India and the Krishna Basin (ADB,
2013; Gowda & Doddaswamy, 2011; Kacker et al., 2014)
Source of
financing
Government

Payments by
beneficiaries

Description

Present in the Krishna Basin

Federal and state governments across
India fund water resources management
activities including infrastructure design
and construction, maintenance, planning,
research and personnel. Budgets for
projects are generally applied for through
sector agencies and there is no check
against whether they are appropriate in a
basin context.
Payments by users for domestic,
agricultural, industrial and commercial
uses of water is common across India.
In most cases the tariff focusses on cost
recovery, and is often not successful in
this aim.

Federal and state government agencies for
water resources management are present
in the basin and funding water resources
development projects.

The Maharashtra Water Resources
Department charges a water tariff for
domestic use (US$0.07–0.15 per m3 in 2011).
The Andhra Pradesh government charge
a water tariff for domestic (US$0.07–0.11
per m3), commercial (US$0.2 per m3) and
Industrial (US$0.3 per m3) uses.
The Karnataka government charges a water
tariff for domestic use (US$0.9 per m3
in 2011).

A tariff could not be identified for
Telangana state.
Donor
Donor agencies (for example, DFAT, GIZ
There have been numerous projects funded
agencies
and JAICA) are another major source of
through loans or donor grants. Some
and lending
funding for water resources management examples include:
agencies
projects. Donor agencies often fund
Karnataka Integrated and Sustainable
projects for the Indian water sector.
Water Resources Management Investment
In addition, multilateral banks – such as
Program, a US$150M loan from the
the World Bank or Asian Development
Asian Development Bank for improving
Bank – are often a major source of
irrigation efficiency.
finance by loans to government entities.
The NHP III Project, partly funded through
These range from large-scale irrigation
a loan by the World Bank, will develop a
construction/improvement projects
(US$100s of millions) to focused capacity Decision Support System to assist water
planning in the basin.
building for water sector agencies.
Public Private PPPs are commonly used across India for PPPs for urban water supply have been used
Partnerships urban water supply including concession in Maharashtra, and Karnataka.
agreements, management contracts,
This review could not find evidence of a
and build-own-transfer (BOT) projects.
PPP for irrigation in the Krishna Basin.
PPPs emerged in the 1990s for irrigation
projects, although there are reports they
have had limited evidence of success and
are largely considered unfeasible by the
private sector.
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3.2 Past river basin planning initiatives
Numerous attempts at river basin planning have been undertaken in India, with varying success.
A summary of river basin planning initiatives is provided in Table 8. This is not a comprehensive
list. Whilst at least one river basin planning initiative has been undertaken for a sub-basin of the
Krishna Basin, no evidence of previous river basin planning could be found covering the whole of the
Krishna Basin. From the initiatives and outcomes listed in Table 8 it is evident that it is a complex task
to undertake river basin planning in India, particularly for interstate rivers and due to the lack of an
overarching legal framework giving powers to a basin authority to develop and implement a basin plan.
Table 8. Past river basin planning initiatives in India
Basin
Pamba Basin,
Kerala

Description
EU-supported project to promote IWRM approaches in the Pamba Basin. In 2010,
the state government committed to establishing a River Basin Authority and an initial
basin planning process was begun.
Incentives for the river basin planning exercise include the need to solve urban water
pollution issues, meeting rising irrigation demand, and ensuring the river is in good
condition for the sabarimala annual pilgrimage, to which an estimated 45–50 million
devotees attend every year (Aahrensberg et al., 2011).

Ganga Basin

Brahmaputra
River

Upper
Tungabhadra
River

In 2018, NHP III is funding Kerala to undertake planning for restoration, water quality
improvement and clean-up of Pamba river basin and for other river and lake basins
in Kerala.
In 2015, a consortium of seven Indian Institute of Technology (IITs) prepared a
Ganga River Basin Management Plan for the National Ganga River Basin Authority.
This comprehensive planning document outlined actions for nine key sectors and
included recommendations on institutional frameworks and financing.
Incentives for the river basin planning exercise included: i) meeting increasing water
demand; and ii) addressing deterioration in the quality of land and natural waters due
to pollution (Tare et al., 2015).
In 1980, the Brahmaputra Board was established. The Board has developed and
implements a master plan for control of floods in Brahmaputra valley.
The key incentive for the basin planning process was to limit the impacts of flooding
(Tiwari & Chaube, 2016).
This 2011 project funded by loans from the Asian Development Bank developed a
plan for the Upper Tungabhadra river sub-basin. The plan was prepared based on
limited information and time constraints. It sets up visions and objectives for the
water resources development in the basin, and outlines broad strategies and actions
to achieve these. It is not clear to what extent the plan has been implemented.
The key incentive for this basin planning process was the need for an efficient and
economically viable irrigation, drainage and flood control (ADB, 2011).
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4 Comparative analysis of Australian and
Indian river basin planning context
Comparison of the global and Australian river basin planning experiences with the institutional and
legislative framework in India provides insights into opportunities for river basin planning in India,
and important aspects to consider in a User Guide. This Chapter sets out key elements of the Australian
experience followed by a comparative analysis with the Indian experience, opportunity and constraints
against these elements (a full comparison table of the elements of basin planning identified in global and
Australian experiences compared to the Indian context is provided in Table 15 in Annex A). This Chapter
then briefly highlights key features of the Indian experience of river basin planning and water
management that are less prominent in Australia.
These key features have been summarised from the authors’ general knowledge and experience.
However, further details on the key features below are widely available (NWC, 2004; Commonwealth
of Australia, 2007; Commonwealth of Australia, 2012; ANZECC, 1994; ANZECC, 2000; Australian
Government, 2017; eWater, 2018; Guest, 2017; Hart, 2015a; Hart, 2015b; Kildea & Williams, 2010;
MDBA, 2011; MDBA, 2012; MDBA, 2014; MDBA, 2015a; MDBA, 2015b; MDBA, 2016a; MDBA, 2016b;
MDBA, 2017; MDBA, 2018a; MDBA, 2018b; MDBA et al., 2013; Productivity Commission, 2019; Tan,
2002; Tan, 2003).

4.1 Key features of the Australian river basin planning experience
A: Establishing sustainable limits to extraction
The Murray-Darling Basin Plan establishes a ‘sustainable diversion limit’ (SDL) to extraction. This limit
represents an ecologically sustainable level of take at which “key environmental assets and key ecosystem
functions” are not compromised. The SDL is set for the entire basin, as well as for each subregion
(each major river valley) and each groundwater management unit. These kinds of limits are now set
for all surface water and groundwater systems in the Murray-Darling Basin and in some other basins
or sub‑basins in Australia.
The SDL reduces extractions to less than earlier limits set in the 1980–1990s by the Basin states (e.g. the
Murray-Darling Basin ‘Cap’). This recognition that limits to extraction were necessary arose from evidence
of ecological impacts, as well as protecting the rights of existing water users, as an increasing number
of users tried to access water during droughts. The limits were identified by carrying out hydrological
modelling of water balance and flow to identify at what level of development impacts on ecosystems,
and impacts between users, became critical.

B: Governance
Enduring governance frameworks have been another key feature of Australian river basin planning.
Historically – since the early 1900s until 2008 – these decision-making bodies and agreements were
based on a consensus (‘round table’) model of decision-making. Interstate water shares between
Victoria, New South Wales and South Australia are administered on this basis. Since 2008, when the
National Water Act 2007 began to be implemented, the governance of the Murray-Darling Basin could be
characterised as a mix of a regulatory framework and a ‘board table’, with the Commonwealth and MDBA
leading decision-making, but with states still involved in the process. However, the round table model
continues to operate in parallel for certain matters, such as interstate water sharing and the operation of
the River Murray.
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Political support (and what is called ‘social licence’ in Australia) requires state and central politicians
and senior bureaucrats to see river basin planning as a desirable priority, or at least as not-undesirable.
This enables water agency officers to spend time and resources and public engagement on river
basin planning.
An additional, important aspect of governance of water in Australia is the separation of different roles.
For example, river operation day to day management is separated from determining policy for river
operation, which is in turn separated from regulation, compliance and enforcement.

C: Stakeholder engagement
Australian governments have learnt that early, frequent and ongoing stakeholder engagement is a key
element of successful river basin planning. Sometimes this has been learnt the hard way by lack of
engagement with communities and water use industries, resulting in protests and opposition.

D: Community and government leadership
Leadership from community sectors and from government has played a significant enabling role in the
Australian experience. When present, this has created the space to enable planners and community
to work on the detail and decide on the appropriate strategies and tools, through active engagement.
When such leadership has not been exercised this has led to barriers and constraints to planning
and implementation.

E: Water rights and entitlements framework
In Australian states, water belongs to the Crown (i.e. the states), but water users hold a conditioned
entitlement or right to take surface and/or groundwater at certain times, up to a volumetric limit.
This system has evolved over a century, but the conversion to fully tradeable, registered and secured
conditional water property rights (separated from land title) mainly occurred since the mid-1990s.
A range of different types of entitlements or rights exist, with associated ‘water accounts’ accruing
allocations with greater or lesser priority and reliability, depending on water available in the system.
This, along with ability to trade, allows water users to manage their own portfolio and account, and to
choose their own level of risk in the context of variable water availability driven by climate.

F: Strategies and tools for demand and supply management
In tandem with the range of water rights and entitlements, Australian states and water users have
evolved a range of strategies and tools to manage variability in water availability, including adjusting
water access, account management, allocations that respond to water availability and carryover of
unused account water from one year to the next.
In many river systems in Australia where water is stored in major public dams, water users have their own
‘water account’ and can manage their own water risk by withdrawing water or saving water from one
year to the next, much like a bank account. A key principle that Australia has implemented over time from
the 1970s to the 2000s, is the more control a water user has over how and when they use their share,
the more likely they are to use water efficiently and conservatively.
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Australia has developed a range of tools for demand management, some of which overlap and interact
with other key features of the Australian framework:
• A system of entitlements of varying security, predictability and reliability (see E above)
• Carryover of unused water allocations from one year to the next
• Voluntary methods, such as rostering of pumping schedules amongst groups of water users
• Allowing access to a proportion of entitlement, depending on water availability
• The ability to trade, creating a market that allows industry to modify who has access to water when,
depending on their needs and ability to pay (see G below)
• A cap or limit on water extraction for the basin, a river valley or a water source (see A above)
• Urban water and some irrigation areas have instituted demand management by pricing water for
partial or full cost-recovery, with consideration of capacity to pay
• Water restrictions during time of severe water shortages
• Education programs.
Australia has found that supply management requires a recognition that continuing to construct major
new infrastructure may be associated with diminishing economic returns, and that benefits can come
from maximising the efficiency of pre-existing water supply infrastructure, for example by linking existing
dams through pipeline networks. Today, Australia usually applies stringent decision frameworks and
economic assessment of costs and benefits to determine the most viable infrastructure project proposals
(see U below).

G: Water trading – entitlement and allocation trade
For Australian river basin planning this has been a key development. In practice, Australia has created and
then harnessed a market in permanent or seasonal water access rights, to enable distribution of water
access to “move” in response to where the greatest demand is according to market forces.
Importantly, Australia’s water trading markets build on the underpinning framework of:
• conditioned water rights/entitlements that are held separately from land title, but can be similarly
used as security and collateral and can be traded;
• the administrative framework to adjust access to water in response to its scarcity or abundance
according to established rules, but cannot be arbitrarily withdrawn or diminished;
• the creation of, and availability of different ‘water products’ – different types of entitlement with
different priorities and risk profiles;
• water accounting techniques and rules that enable water holders to manage their own risk; and
• open access to information that may affect price, with strict rules around information prior to its
declaration to market.

H: Water users manage their own risk
In Australia, irrigation farmers and other water users manage their own risk in a number of ways:
• They make their own decisions on what type of water entitlements they hold (through buying on
the market).
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• They make their own decisions on how much water is available to access from their account at
any given time. They choose when to “spend” the water from their account. They choose when
to “carryover” water to the next water year. They choose whether to buy or sell account water
(“allocations”) for the current water year.
• They make their own decisions on what crop to plant, what irrigation rate to apply, how to manage
the farm.
• They make their own decisions on who to sell their crop to, including futures and hedging contracts.
• They make their own decisions on farm finance and debt.

I: Microeconomic reform, risk management by market, privatisation/corporatisation,
cost recovery
As part of the shift of risk away from government, farmers have taken on a range of risk management
as in the above section. In addition to this, privatisation or corporatisation of previously governmentoperated irrigation schemes was intended to shift risk and asset management to the farmers and
business benefiting from the scheme. A further aspect of these reforms has been an increase in water
charges to recover the cost of operation and maintenance of water infrastructure and assets. A regulatory
framework provides protection from monopoly providers over- or under-charging.

J: Groundwater limits and management tools, connectivity between surface water and
groundwater resources
Australian groundwater management includes setting of sustainable limits, priority of access,
entitlements and account management, as well as approvals for works (bores) that require minimum
separation distances, sometimes rostering of pumping and separation from groundwater dependent
ecosystems. In addition, groundwater planning takes account of modelling of recharge, storage and
discharge of the aquifer as well as connectivity with surface water resources. The modelling ranges from
conceptual simplified models in smaller systems, to sophisticated models in larger systems. In systems
where groundwater and surface water are connected, many groundwater plans in Australia have average
extraction limits, seasonal allocations and separation distances between bores and rivers, which take
account of the degree of connectivity. For example, in New South Wales some alluvial groundwater
system allocations are partially linked to the allocation levels in the connected regulated river.

K: Environmental reserves – both statutory and through water trade – and environmental
water planning, operation and delivery
Australian water planning at river basin and sub-basin scale includes various types of reserves for
environmental water requirements. Some of these reserves are statutory ‘planned environmental water’.
These include water set aside as well as environmental accounts that accrue and are used similar to
water entitlements. In addition, since the mid-2000s, Australian state and national governments have
been acquiring water entitlements from the market to be used for environmental purposes.
The existence of these environmental water reserves has led to growth of a significant discrete discipline
or field of practitioners in environmental water planning, operation and delivery. These practitioners
draw on the science of determining environmental flow requirements, together with the practical
experience of how to move the water down the river system through channels and delivery structures,
and onto wetlands and other environmental assets. This practice also requires ongoing engagement with
communities, famers, irrigators and other private landholders.
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L: Salinity management and water quality management
The Murray-Darling Basin Plan includes measures for salinity and water quality management.
These measures build on several schemes for planning and for works to extract saline water. These schemes
have developed over several decades from the 1980s, including through interstate cooperation.

M: Pollution control point and diffuse
Australian states generally have very strong pollution control laws preventing ‘point-source’ pollution.
These have been, on the whole, strongly enforced since the early 1970s. However, diffuse source
pollution has been more of a challenge to control due to its wide distribution, historical nature and some
cultural constraints on regulating agriculture. Pollution control is, in general, not well integrated with river
basin planning, although that is an aspiration in the Murray-Darling Basin Plan.

N: Adjustment funding
A key element enabling implementation of the Basin Plan, particularly the reduction in agricultural
water extraction, was the decision by national governments (across political divisions) to dedicate a very
large pool of funding to acquire water entitlements and carry out other reforms. AU$10B was available,
later increased to AU$13B. Around half of this was available to buy water entitlements from farmers
either directly on the market, or via funding of water efficiency measures.

O: Open data and water registries
As part of creating an open, functioning water market, Australian states have established open access
water registries that give details of entitlements, allocations and ownership. Linked to this has also been
the establishment of openly available information and data on river flows, dam levels, bulk water take,
water plans and licence/entitlement conditions.

P: Connection between river basin planning and state legislation administering water
The Murray-Darling Basin Plan is national legislation. However, most of its effect is through requirements
for state legislation (state water plans) to implement limits, specify water entitlements and shares,
trading rules, environmental water and water quality.

Q: Regulation, compliance and enforcement
The effectiveness of Australia’s river basin and other water planning depends on the regulation,
compliance and enforcement of its requirements. Recent events and media have provided a reminder
of this importance and the community response to some publicised alleged water theft has driven a
renewed focus on ensuring water law is enforced, using best practice regulation.

R: Monitoring, evaluation, reporting and audit using metering and measurement
Another key underpinning element for Australia’s river basin planning is effective monitoring, evaluation
and reporting of implementation and outcomes. As the Murray-Darling Basin Plan moves into a routine
operational phase, a greater focus is developing on how Australia will know the Basin Plan is being
implemented and achieving its outcomes.
Monitoring of extraction and compliance by water users through metering and remote sensing is a
critical component of river basin and water resource management and to implementation of the river
basin plan. In Australia, metering has been implemented in some areas, but recent controversies around
non‑compliance have driven a renewed effort to roll out meters that meet modern standards for all water
users. In most instances this includes telemetry.
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Remote sensing and spatial data analysis developments now offer the potential to support monitoring for
compliance and to monitor large-scale landscape responses to river basin planning.

S: Modelling of water balance and flow
Australia has developed hydrological modelling capabilities that are targeted to inform scenarios
analysis and options analysis, and to inform stakeholder engagement and planning decisions.
Importantly, Australia’s modelling does not only focus on long-term average yield and user shares,
but also focusses on critical drought analysis for water supply and instream flows analysis for water
supply and environmental needs.

T: Principles of water accounting
Australia has developed a reasonably sophisticated system of water accounting at basin, valley/aquifer
and user scale. Water accounting applies principles from financial accounting, including a water
accounting period (‘water year’), crediting of water accounts when allocations are made and debiting
water account when water is extracted or ordered. The national and state governments have signed up
to water accounting standards. The water accounting framework is built around the system of water
entitlements, seasonal allocations, ability to carryover water balances from one water year to the
next, as well as the ability to buy and sell entitlements or seasonal allocations. As with the entitlement
system and the water trade system, water accounting relies on adequate measurement, regulation,
compliance and enforcement.
Challenges in water accounting include the significant ‘system losses’ to groundwater and evaporation,
experienced in river operations (particularly in Australia’s hot and dry climate), which are increased
during times of water scarcity. These losses cannot all be physically measured and so result in large
‘residual balance’ items in water accounts, which make it difficult to distinguish physical losses from
water theft. A further challenge is the uneven rollout of accurate water metering, with many smaller and
‘unregulated’ rivers relying on water users’ logbooks and honesty.

U: Strategic water infrastructure planning, decision frameworks and assessment
Most Australian water infrastructure was constructed before the 1990s. More recent construction has
generally focused on augmentation of urban water, but planning is now focussing on a drying climate
and networking water storages and re-use. As well as drawing on hydrological modelling, infrastructure
decision-making is informed by decision frameworks including multicriteria analysis to enable comparison
of non-monetary values, as well as cost-benefit analysis, cost-effectiveness analysis and distribution of
benefits analysis.

V: Managing water scarcity and drought
In Australia’s River Murray, and across the Murray-Darling Basin after implementation of the Basin Plan,
there are very specific rules providing clarity of water sharing and priority under extreme drought.
The rules provide for tiers of response: Tier one is ‘normal’ conditions with average or above average
inflows. Tier two is triggered when inflows fall below average for a specified length of time and planning
then begins for drought operations. Tier three is triggered when inflows fall significantly below average
for a specified extended period and is when full drought operations are in place. Under these conditions,
deliveries of water along the river may need to be bulked together (“pulsed”) to avoid incurring
unsustainable transmission losses. In addition, under tiers two and three there will be a greater emphasis
in supplying the higher priority categories of use at the expense of the lower priority categories.

Indian River Basin Planning Policy Frameworks

41

Australia’s urban water suppliers prepare and operate drought management plans. When water storage
drops below an identified level, the water authority introduces water restrictions, such as restrictions
on watering gardens. Where water is metered, charges increase when household water use goes above
an identified level. In addition, the drought management plan may require industrial users to reduce
water use.

W: Planning and adapting to climate change
Australia’s Bureau of Meteorology and CSIRO (2018) carry out ongoing assessment of climate change
predictions and their impact on water resources availability. The first Murray-Darling Basin Plan in 2012
addressed drought and climate extremes by establishing requirements for water sharing under extremes
and establishing requirements for regional plans (state Water Resource Plans) to set out in advance what
the arrangements will be under extreme events. However, the Basin Plan did not incorporate scenarios
of climate change in its underpinning modelling, instead modelling using the historic record from
1895–2009.
Many Australian states are now carrying out strategic water resource planning, using paleoclimate
analysis and stochastic datasets to assess probable maximum droughts and floods. This then informs
infrastructure planning and water policy settings. Urban water suppliers have diversified supplies to
include groundwater and, for coastal cities, desalination plants in order to adapt to climate change.

4.2 Analysis of Australian river basin planning features relevance in India
A comparative analysis of which key features of Australian river basin planning are relevant and
appropriate for the Indian context is provided in Table 9.
Table 9. Analysis of which key features of Australian river basin planning are relevant and appropriate
for the Indian context
Feature of Australian River
Basin Planning
A: Establishing sustainable
limits to extraction
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Is this feature applicable and/or are
there opportunities in India?

Are there constraints in India
which make this feature
less applicable?
Limits can be established and
Achieving political acceptance
implemented in India. The tribunal
for limits will be challenging,
decisions on states water shares
but there appear to be
suggest that such macro level decisions precedents with state water
can be accepted and implemented with sharing (and international
appropriate governance and political
trans‑boundary agreements).
acceptance.
As with Australia, the political
feasibility of the limit will
Clearly both limits and modelling
be a key factor in success.
may operate differently in India than
Additionally, achieving multiple
in Australia, including the basis and
objectives such as the human
rationale for the limit (see I below).
right to food, and human right to
water, will need to be prioritised
in any sustainable diversion
limit scenario.
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Feature of Australian River
Basin Planning

Is this feature applicable and/or are
there opportunities in India?

B: Governance

Appropriate governance around river
basin planning can be established in
India. Public administration is well
established and there is a sound
legal system. State and central
governments have well-established
relationships, notwithstanding similar
competitiveness to that experienced
in Australia.

C: Stakeholder engagement

D: Community and
government leadership

E: Water rights and
entitlements framework,
different types of
entitlement and risk

The question of which model of
governance is appropriate, requires
further consultation with state and
central agencies. Most states will
require motivating factors and drivers,
such that they see participation in river
basin planning as being in their interest.
There is a strong opportunity to engage
with stakeholders. India is a vibrant
democracy with a strong tradition of
public discussion. The widespread
uptake of mobile phone technology
provides an additional opportunity to
engage with the water users and with
the broader community.
Since the commencement of the Ganga
Rejuvenation Program, there has been
a significant impetus for integrated
river basin planning. Similarly, the
National Hydrology Project III provides
the national leadership of a significant
funding program to improve data,
modelling and institutional capacity.
Indian states do not have an
equivalent framework of established
water entitlements.

Are there constraints in India
which make this feature
less applicable?
The appetite for more informal
engagement between officials
– which in Australia is an
important support to formal
meetings – may be more limited
in India by public service culture.
As with Australia, a key
element of governance will
be active engagement of
states and agreement to
clear roles, responsibilities
and accountability.

Stakeholder engagement
requires an appetite for political
risk and political support for
officials to engage.

There appears to be a lack
of tradition of interstate and
interdepartmental collaboration.

The states centrally planned
approach to irrigated agriculture
and water allocation is a
constraint to implementing an
entitlement framework and risk
distribution approach equivalent
to that in Australia.
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Feature of Australian River
Basin Planning

Is this feature applicable and/or are
there opportunities in India?

F: Strategies and tools
to manage variability
in water availability,
including adjusting water
access, including account
management, water
allocation – to uses, users,
sectors and jurisdictions,
as well as re-allocating as
water resources availability
changes, carryover of water
allocations between water
accounting periods.
G: Water trading
– entitlement and
allocation trade, as well as
underpinning framework
of conditioned water
entitlements, availability of
different “water products”
with different priority
and risk profiles, water
accounting techniques and
rules that enable water
holders to manage their
own risk and open access to
information
H: Water users manage their
own risk

The strategy to manage variability
in water availability appears to be
centrally planned and issued directives
on crop planting and water allocations.
However, at a more local level there
are some examples of water shares
or accounts that increase or decrease
according to water availability,
e.g. Hiware Bazar groundwater
management, Maharashtra
(Garduño et al., 2011).

Small-scale local water trading
involves access to water from pumps,
wells, trucks or tanks (Tiwari &
Ankinapalli, 2013).
No framework of entitlements or
“products” equivalent to that in
Australia, prevents broader water
trading or a market approach.
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Are there constraints in India
which make this feature
less applicable?
Implementing these strategies
and tools is constrained by lack
of an entitlement framework
for water users. However, with
some innovation, it may be
possible to implement some
elements of the approach.

The Australian style of
water trading could not be
implemented in India unless
the underpinning framework
of water entitlements, good
governance mechanisms
including compliance and
transparent institutions,
and publicly available data
were established.

Currently there is little
opportunity for Indian water
users to manage their own
risk, as planting and irrigation
decisions are made centrally
by state agencies. In addition,
the level of poverty, inequality
in education levels, and small
scale of agricultural holdings can
be expected to restrain appetite
for risk, given consequences are
potentially catastrophic.

Feature of Australian River
Basin Planning
I: Microeconomic reform,
risk management by
market, privatisation/
corporatisation,
cost recovery

J: Groundwater limits
and management tools,
connectivity of surface
water and groundwater
resources

K: Environmental reserves
– both statutory and
through water trade –
and environmental water
planning, operation
and delivery

L: Salinity management and
WQ management; and
M: Pollution control point
and diffuse

Is this feature applicable and/or are
there opportunities in India?

Are there constraints in India
which make this feature
less applicable?
There may be opportunity for
A significant cultural shift would
microeconomic reform of irrigated
be required to enable Indian
agriculture in India, however this is
irrigation farmers to manage
beyond the scope of river basin planning. their own risk. Specifically, there
appears to be a strong culture of
central control by state irrigation
agencies. The small size of
the majority of agricultural
enterprises may make them
vulnerable to market risk.
There may be opportunity to apply
Lack of knowledge on the
tools of groundwater management
location and number, and
used in Australia, however these would lack of regulation, of bores in
need to be adapted to a context of
many areas.
central control, yet with thousands
of bores with little monitoring
or registration.
Environmental flows have been
Environmental flows are not
investigated in many basins and
protected from extraction.
implemented in some (e.g. O’Keefe
Where the political focus is on
et al., 2012; Press Information Bureau
economic development and
Government of India Ministry of
food security, the appetite
Water Resources, 2018). However,
for environmental flows may
there is scope to deepen and broaden
be limited.
implementation and to integrate with
river basin planning. There is also scope
to establish environmental or ‘system
flows’ as delivering for multiple benefits
including water quality, fisheries,
navigation and cultural needs.
In India there is significant opportunity Similarly to Australia, probably
to reduce pollution by improving
the main constraint is to enable
regulation and enforcement, as well as regulation and enforcement
applying technology.
with appropriate resources,
training and political support,
while separating it from political
decision-making. In addition,
systematic planning, funding and
implementation of waste
prevention and treatment
infrastructure is required.
It may be that an emphasis on
distributed systems may be
more successful than expensive
centralised systems.
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Feature of Australian River
Basin Planning

Is this feature applicable and/or are
there opportunities in India?

N: Adjustment funding

Funding to adjust to reform could be
sourced from multilateral banks, where
this can be shown to be an essential
development pathway.

O: Open data and
water registries

The NHP III and the National Water
Information Program are focused on
open water data, at least amongst state
and central governments.
There is strong opportunity for
connecting state and basin legislation.
This is the intent of the draft National
Water Bill.
This is an area with a strong
opportunity in India, but with a
significantly different “regulated
community” to Australia’s water
industry.

P: Connection between
river basin planning
and state legislation
administering water
Q: Regulation, compliance
and enforcement

See also metering and
measurement below.

R: Monitoring, evaluation,
reporting, and audit using
metering and measurement
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There is strong opportunity in India
to continue to improve monitoring,
evaluation, reporting and audit.
Monitoring and reporting are already
developing with the NHP III water
information program, as well as
publications, such as the ’River Basin
Atlas of India’ (CWC & RRSC, 2012).
Metering and measurement are
critically needed in India. Noting the
constraints in the right-hand column,
one approach could be to install
meters for larger offtakes for irrigation
areas and larger corporate farmers.
Maintenance, telemetry and rigorous
compliance will be critical challenges
– as in Australia.
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Are there constraints in India
which make this feature
less applicable?
As in Australia, strong
governance is required around
the distribution of funding if
adjustment objectives are to
be achieved.
There may be some reluctance
for states to share water data.

Similarly to Australia, probably
the main constraint is to enable
regulation and enforcement
with appropriate resources,
training and political support,
while separating it from political
decision-making. In addition,
the small size of agricultural
holdings and poverty levels of
farmers, present a different
“regulated community” to
Australia’s water industry,
with different challenges
for regulators to achieve
understanding and compliance.
As in Australia, barriers to
uptake will include the cost of
the technology and a reluctance
to have authorities monitoring
water extraction. The cost
issue is more acute with poorer
farmers and maintenance will
also be a critical ongoing need.

Feature of Australian River
Basin Planning

Is this feature applicable and/or are
there opportunities in India?

Are there constraints in India
which make this feature
less applicable?
S: Modelling of water
Modelling of basin water balances is
Establishing models (and
balance and flow
already carried out in some basins and improving existing models)
is being funded by the NHP.
will require close attention to
functionality, establishing and
maintaining technical capacity,
but also, critically, a focus on
the models responding to policy
decision-making needs.
T: Principles of
Water accounting is already applied
Application of water accounting
water accounting
in part at macro basin planning level,
in India is challenged by the lack
for example in the interstate water
of an underpinning framework
share tribunal. Application to the next
of entitlements, seasonal
level down, between major users, may allocations and user-level
assist more efficient water sharing.
accounts, together with variable
installation and maintenance
of metering.
U: Strategic water
This is explored further in the next
As in Australia, completely
infrastructure planning,
section. The decision frameworks used transparent and objective use
decision frameworks
in Australia could be usefully applied for of these decision frameworks,
and assessment
Indian water infrastructure planning.
multicriteria analysis,
and economic assessment
may be challenged by political
pressures to build infrastructure.
V: Managing water scarcity Advance planning for water scarcity
and drought
and drought is highly relevant for India.
Drought is a high risk in semi-arid
areas, while monsoon failure is a critical
risk elsewhere.
W: Planning and adapting to Assessing climate change scenarios
climate change
and putting in place plans to adapt
to climate change is highly relevant
for India.

Indian River Basin Planning Policy Frameworks

47

4.3 Key features of Indian river basin planning not prominent in Australia
Some features of river basin planning prominent in India are not currently prominent in Australia’s river
basin planning and water planning. In general, these reflect a different ‘political economy’ in India,
the country’s “developing” status and cultural differences.

4.3.1 Ongoing water resource development, inter-basin transfer and irrigation development
India is, on the whole, still seeking to further develop infrastructure to capture, store, divert and
distribute water resources. The Krishna Basin states have shown the river basin planning team a range
of existing schemes that are fully constructed, under construction or in the planning stage. These often
reflect scales of geographical, infrastructure and financial investment not seen in Australia since the
Snowy Mountains Scheme or the development of irrigation areas in the Murray-Darling Basin and the Ord
River Scheme. In addition to very large storages and reservoirs, there are schemes to lift water several
hundred metres to plateaus or over ranges and canal schemes to divert water across basins, including at
the floodplain delta level. Groundwater development is also ongoing and in general appears to be
unregulated (although notable exceptions have been recorded in the User Guide case studies).
Development and redevelopment of irrigated agriculture is ongoing. While markets for agricultural
produce are active, a major driver is the motivation for food security and to lift the population out of
poverty. This contrasts with Australia’s current irrigation industry, where expansion is predominantly
privately funded and motivated by commercial risk and opportunity (the economic return of food and
fibre, rather than the production volume itself).
River basin plans in India are therefore significantly focused on what is the maximum ‘dependable
yield’ that can be extracted from the water resources for production. While there is an element of
sustainability, the lens is significantly more focused on production than the “environmentally sustainable
level of take” approach of the National Water Initiative and the Murray-Darling Basin Plan in Australia.

4.3.2 Ongoing government subsidy of agriculture (including through multilateral banks)
Irrigated agricultural development in India is subsidised by government and by loans from the multilateral
banks. Again, this is predominantly motivated by food security and to lift the population out of poverty.
However, a consequence of this is that expansion and water use is not limited by any constraint on
commercial return (such as occurs for marginal lands in a commercially structured industry).
Australia also has some subsidies for agriculture. However, these are much more targeted at extreme
drought relief, modernising infrastructure and research and development. Australian agriculture has a
culture of farmers bearing some risk.

4.3.3 Central planning of food crop planting and water allocation
Another aspect of ongoing government involvement in irrigated agriculture and water planning in India
is that many state government irrigation departments issue direction to farmers on what crops to plant,
how much to plant, and how much water will be provided to apply to those crops.
This contrasts with Australian contemporary agriculture where farmers make their own decision both on
crop mix and on water application rates and timing. Irrigation farmers in Australia also manage their own
risk in their water portfolio and accounts, as well as the planting decisions and crop marketing and sale.
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4.3.4 Food security issues
As discussed above, food security in India is a live issue, with many millions living in poverty and
crop failures having significant ramifications for social and political unrest, malnutrition and disease.
This provides a pressing context for strategic planning of water resources use, sharing, and development
of river basin plans. It also provides significant challenges to justifying environmental water allocation
unless the multiple benefits, values and uses are identified and supported by the broader community.
In contrast, Australia’s contemporary market economy, small population comparatively, and relative per
capita wealth mean that shortages that do occur in Australia’s food market (e.g. during droughts or after
cyclones) are dealt with by the market, through higher prices and/or by importation of produce.

4.3.5 Many small farms and low literacy of farmers
India’s many small-scale farmers, and in particular the lower level of literacy and economic literacy,
provide a significant contrast to Australia’s increasingly highly technology dependent and corporatised
agricultural industry. The small-scale farmers and less literate farmers are highly dependent on
predictable water resources and variability in climate, and climate change-induced risks can have
catastrophic consequences due to the lack of social and physical infrastructure and systems to insure
against or mitigate these risks.

4.3.6 Navigation
In India, unlike in modern Australia, rivers are vitally important for navigation and transport.
Adequate flow for navigation could be an important benefit, giving support to flows that may also meet
environmental and cultural requirements.
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5 Opportunities for river basin planning in India
This findings of this report have been used to develop the structure and key elements of a User Guide for
River Basin Planning in India.
The authors met, and facilitated workshops, with Senior Officials of the Government of India Ministry of
Jal Shakti and CWC, as well as with state water agency officials from Maharashtra, Karnataka, Telangana,
Andhra Pradesh, Chhattisgarh and Odisha (formerly Orissa). Officials from the four Krishna River Basin
states attended a Technical Visit to the Murray-Darling Basin, hosted and facilitated by the authors of this
report and the User Guide. These engagements with Indian officials informed drafting of the Indian User
Guide, as well as revision of this report.
Drawing together these descriptions, assessments and analyses, as well as the discussions with officials,
the authors have developed a conceptual model/program logic (Figure 6), identifying for river basin
planning in India:
• key drivers;
• incentives and motivators;
• enablers;
• planning strategies and tools;
• likely outcomes; and
• a possible vision.

5.1 Key enablers for river basin planning in India
The conceptual model identifies key enablers for river basin planning:
• Community and government leadership enables planning decisions and implementation
• Inclusive community and stakeholder engagement informs decisions
• Clear purpose, vision, objectives and principles for river basin planning
• Governance – clear roles, responsibilities, process, framework and forum to work through issues
and make decisions
• Decisions, negotiated outcomes, clear trade-offs and transparency on basis for decisions
• Transparency, openness, and inclusiveness of information, engagement and decision-making process
• Clear responsibility, accountability and reporting for implementation
• Identify all values, uses and users dependent on the river/groundwater and assess impacts/benefits
when deciding strategies and tools in a river basin plan
• Consultative decision-making informed by clarity on benefits, costs and trade-offs
• Data and modelling inform decisions, not make decisions
• Situation assessment using best available information, data and modelling – decisions not postponed
awaiting “perfect” data.
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Drivers
Social, economic,
environmental pressures
Popula9on growth
Stakeholder pressure and
values and uses
Environmental decline
Pollu9on, water quality decline,
estuarine salinity moving
upstream
Disputes
upstream / downstream
Mul9ple values
Mul9ple uses
Inequity of access / inﬂuence
Groundwater deple9on

Incen-ves/mo-vators
Sustainable
economic
development
and produc9vity

Funding
Economic
incen9ves
Market
mechanisms

Stabilise and
resolve conﬂict

Community and government
leadership enables planning
and decisions
Inclusive community and stakeholder
engagement informs decisions

Governance
Clear roles, responsibili9es, process,
framework and forum to work
through issues and make decisions
Decisions, nego9ated outcomes,
clear trade-oﬀs, transparency on
basis for decisions
Transparency, openness,
inclusiveness of informa9on,
engagement and
decision-making process

Public health

Clear responsibility, accountability
and repor9ng for implementa9on
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Geomorphology,
sedimenta9on, erosion

Cultural values

Food, energy, water nexus
Irrigated agriculture, ﬁsheries
Hydro, coal, gas, solar, wind
Industry, urban, domes9c

Environmental
restora9on

Planning, strategies, tools

Outcomes

Iden9fy all values, uses and
users dependent on the river /
groundwater and assess
impacts / beneﬁts when
deciding strategies and tools
in river basin plan

Community and
stakeholder
acceptance and
inclusion

Clear purpose, vision, objec9ves and
principles for river basin planning

Greater
certainty /
reduce risk

Climate, drought, ﬂoods
Naviga9on

Enablers

River Basin Plan

Vision

Water for cri9cal
human needs

Food security
Consulta9ve decision-making
informed by clarity on beneﬁts,
costs, trade-oﬀs
Data and modelling inform
decisions, not make decisions
Situa9on assessment using
best available informa9on,
data and modelling – decisions
not postponed awai9ng
‘perfect’ data

Constraints

Lack tradi9on of interstate and interdepartmental collabora9on
Lack of en9tlement framework or market approach
Lack of appe9te, informa9on or tools for risk management by water users
Lack of regula9on and enforcement
Not focussing on mul9ple beneﬁts and trade-oﬀs
Poverty and poor educa9on, info and awareness by water users
Urgency for food security, popula9on and development pressure

Flows for mul9ple
beneﬁts

Sharing / alloca9ng
water for mul9ple
beneﬁts

Stabilise and resolve
conﬂict

Cultural water /
ﬂows

Environmental
water / ﬂows

Figure 6. Conceptual model and logic arising from this review and identifying drivers, incentives, enablers and constraints

Sustainable
development
for mul-ple
beneﬁts
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5.2 R
 esulting structure and content for the User Guide for River Basin Planning
in India
Drawing on the above conceptual model and the analysis in this Review, together with feedback from the
Indian Central and state government officers, the authors have developed a User Guide for Indian river
basin planning (Winfield et al., 2020) around the following structure and content.
Six key stages have been identified as illustrated in Figure 7 and Table 10. The stages place initiation
(leadership), governance, and inclusive community engagement as primary and central to the process.
The User Guide discusses a range of models for governance, the importance of a river basin organisation,
the need to engage community and stakeholders, and to ensure that gender equity and social
inclusion are integral to engagement, without which a range of key water users will not be considered.
Engagement is the pathway to develop an agreed vision and objectives as well as to develop information
and models to inform decisions on options for the plan. The User Guide describes the importance of a
clear situation assessment and the role of data and models, while emphasising that models are a tool
to support decisions, rather than make decisions, and decision-making should not be delayed awaiting
“perfect” data. The User Guide introduces a range of basin strategies, tools and options for water
management, water sharing, demand and supply management, managing water quality and pollution
control are canvassed. Clear accountability for implementation, regulation, compliance and enforcement
and a clear monitoring, evaluation, reporting and learning framework are advocated. The key elements
are illustrated with a range of case studies from Australia and India.

Figure 7. Six key stages of river basin planning (Winfield et al., 2020)
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Table 10. Six key stages of river basin planning (Winfield et al., 2020)
Stage in river
basin planning
1. Initiation,
governance
and visioning

Brief summary

Initiation may occur in a range of circumstances, for example due to stakeholder
pressure, drought, flood, water management disputes, funding initiatives
and objectives, or leadership from government representatives and agencies.
Initiation includes establishing appropriate institutional arrangements that
support transparency, accountability and openness. This will include beginning
interjurisdictional dialogue and developing agreements on the process and
forum for discussing and addressing issues and decision-making (the governance
arrangements). Through inclusive community engagement, develop the vision
describing the desired long-term state of the basin. As part of this process,
develop long-term objectives, as well as a monitoring, evaluation, reporting and
learning (MERL) framework to provide a clear ‘line of sight’ through the vision,
objectives, strategies, actions and performance indicators.
2. Inclusive
Engagement with community, business, and government stakeholders throughout
community
the basin plan development and implementation process is necessary to ensure
engagement
that the plan reflects the vision and needs of the community (including women
(ongoing
and marginalised peoples), draws on the knowledge of the whole community,
throughout)
garners maximum support, and mitigates risks.
3. Situation
A situational analysis of the available resources, their characteristics and the risks
assessment
to those resources informs the baseline for the basin. At this stage it is important
to understand (through consultation and modelling) current and future water
demands, environmental risks, water quality status and drivers, as well as current
and future supply (considering climate change).
4. Strategies and
Basin strategies are designed to achieve the basin objectives and vision in the
planning
long-term. Engagement and decision-making will require scenarios and options
analysis using tools described in the situation assessment. Scenario building,
testing, analysis and decision-making need to consider economic, social,
cultural and environmental implications. Key strategies for a basin plan are likely to
include establishing system needs and sustainable limits on extraction, distribution
of shares between states and between water users, demand management,
supply management, managing competition for water resources under scarcity
and drought, water quality management and flood management.
5. Implementation Implementation involves clear responsibilities, accountability and timeframes to give
effect to the basin strategies. Governance and accountability for implementation
and review must be clearly outlined and often involves the establishment of a river
basin organisation to provide oversight and progress reporting.
6. Monitoring,
A plan, accountabilities and funding for monitoring, evaluation, reporting and
evaluation,
learning (MERL) need to be established. This allows progress to be tracked and
reporting and
reported, and plan review to respond to what is learned. It should describe a
learning (MERL) clear data sharing and data management arrangement to ensure that all relevant
data are collected, reviewed and made available to river basin stakeholders in
a fit-for-purpose and agreed manner. The MERL data and information need to
inform review of the river basin plan, and re-starting the planning and adaptive
management cycle.
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6 Recommendations
Complementing the User Guide, this chapter provides a number of recommended actions that could
assist implementation of river basin planning in India. These recommendations could potentially guide
future investments and activities in India, as well as those of Indian decision-makers and other partners.

6.1 Key opportunities and recommendations
R1: Promoting and disseminating the User Guide
Drawing from the dialogue with Indian water officials on this project, key vehicles for promoting and
disseminating the User Guide would appear to be:
• Continue to engage with the Central and state government agencies (see R3 below)
• Continue to engage with donor and multilateral finance organisations to promote the User Guide as
complementary to funded and financed projects
• Exercise the User Guide as a vehicle for diplomatic and trade engagement through the Australia‑India
Memorandum of Understanding on Water, as well as through state to state partnerships (discussed
further below at R3)
• Embed the User Guide as part of capacity building, training, knowledge exchange visits, young water
professional programs and ‘twinning’ arrangements (further discussed below at R2)
• Promoting the User Guide at NHP III national conferences that are convened regularly by Ministry and
World Bank
• Promoting the User Guide at other conferences in India concerning water management and governance
• Posting on websites, i.e. AWP, Ministry and the World Bank
• Utilising social media, e.g. Linked-In, WhatsApp and other platforms.

R2: Gaining adoption of the User Guide
Broader principles of gaining adoption by practitioners, identifying incentives, and overcoming barriers to
behaviour change are relevant to gaining adoption of the User Guide in practice, including drawing on the
conceptual model and logic presented earlier in Figure 6.

Economic development planning focus
A key incentive and motivator for river basin assessments and planning in India is sustainable economic
development and productivity. Embedding, or adapting, the key elements and stages of the User Guide
in strategic water infrastructure planning and water-dependent economic development would be a
key pathway to adoption. This would place the principles of the User Guide in a central role in India’s
development, contribute to sustainable economic development (through governance, engagement and
best practice assessment of water-dependent development options) and could be a long-lasting
partnership between Australia and India. Given that water-related economic development assessments
are a key element of river basin planning and are already funded by Central and state governments
(including through multilateral lender finance), Australia and the AWP may wish to consider this as
an area to offer co-funding, through offering ongoing involvement of relevant Australian experts
and practitioners.
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Supporting processes to resolve water disputes
Disputes or conflicts over water can be a constraint both on economic development and on resolving
sustainable water resource management. Stabilising and resolving these conflicts are therefore likely to
be an important motivator for Indian water resource managers. While resolution of the conflicts is clearly
a matter for Indian practitioners and governments, the processes, engagement and governance options
outlined in the User Guide could provide a pathway. An Australian role in this would clearly focus on a
supportive role through regular dialogue, exchanging experiences and potentially facilitating working
groups (see R3 below).

Focus on river flows for multiple benefits
This report and the User Guide have briefly noted the role of rivers and river flows in maintaining water
quality (and therefore public health), cultural and spiritual needs, fisheries, sediment management
and navigation, as well maintaining environmental values. River basin planning offers an opportunity to
integrate assessment, planning and decision-making considering multiple users, values and benefits from
rivers and avoids any “environment versus development” implication. This multiple benefits approach can
provide an entry point for gaining adoption of the approaches outlined in the User Guide. Australia may
wish to consider working with India in this area, through knowledge exchange, enabling visits by Indian
professionals to the Murray-Darling Basin and young water professionals’ programs.
Developing a co-funded project with an Indian water resource agency to “pilot” application of the
User Guide, or a part of it, could also be a key pathway to catalysing adoption. This could be integrated
with many of the other recommendations here.

R3: Community and government leadership exchange and dialogue
As AWP’s India River Basin Planning concludes its current phase, it is recommended that Australia and
India continue to enable ongoing high-level dialogue between Australian and Indian water leaders if
Indian water professionals are seeking this engagement, and have time and commitment to provide the
relationship building process. This is important at the existing leadership levels – executive and potentially
political – as well as with young and female water professionals. Our observation is that the leading levels
of Indian water agencies are almost entirely male, but that there are many women working at earlier
career levels who could benefit from opportunities to build their careers with support from the AWP,
and Australian and Indian government initiatives. This is addressed in more detail in R3 below.
The continuity between the Technical Visit to the Murray-Darling Basin by state water officials and
the following capacity building workshops in India (4 months later) helped to enable a deeper level of
knowledge exchange. It is important that Australia continue the dialogue to continue knowledge sharing
and problem solving about water management between the two countries, even where it may occur
across different projects and teams.
The AWP will want to identify a clear demand for this and the other recommendations from within India.
However, in order to maintain a current understanding of demand, it may be necessary to continue to
fund a regular exchange of dialogue among both senior professionals and young water professionals.

R4: Gender equity and social inclusion
While the authors benefited from very positive and generous knowledge exchange and dialogue with
the senior officials of Central and state water agencies, it must be said that gender equity and social
inclusion was not apparent in the nominations and attendance for the technical visit to Australia and the
capacity building workshops in India. With few exceptions, the current senior leadership within Indian
water agencies is male. In addition, the authors’ perception generated from research and discussions is
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that socially inclusive engagement with communities is not common, despite India having a vibrant and
well-informed civil society, with a few exceptions documented as case studies in the Indian User Guide.
The authors recommend that future technical visits stipulate an appropriate male to female balance is
achieved so that women have equal opportunity to benefit from programs such as this.

R5: Multiple objectives and sectors
It would also be productive to extend the above exchange and dialogue to community and industry
leaders, such as the irrigation sector, urban and pollution control sectors. The India River Basin Planning
team only had the opportunity to meet with water resources, irrigation and groundwater departments
and ministries. In this context, the team was not able to exchange ideas and techniques for considering
multiple beneficiaries and trade-offs, which are a key to integrated and sustainable river basin planning.
This recommendation would be a useful focus for any future phase of strategic water planning/river
basin planning dialogue with India. Australia has strong experience with the engagement practice,
decision‑making processes, and technical analysis required to assess benefits and impacts on multiple
sectors and to assess and negotiate trade-offs. This body of practice could be of considerable assistance
to India in addressing ongoing challenges in water resources planning and management.

R6: Engage Pollution Control Boards
River basin plans need to address the quality of river flows as well as the quantity. As the agencies
responsible for preventing and controlling water pollution, state- and central-level Pollution Control
Boards should be engaged in river basin planning processes in India. The scale and intensity of pollution
issues in India underlines the driver for river basin planning and sub-basin planning to consider and
include pollution control action plans. The National Mission for Clean Ganga and the recognition of the
cultural and ritual significance of key rivers provides an impetus for integrating pollution control into river
basin planning and management.

R7: System flows and environmental flows can be integrated into India’s river basin
planning processes
Allocation of water to the maintenance and productivity of the environment leads to productivity,
ecological, social and cultural benefits as well as multiple benefits for downstream communities due to
improved fisheries and other livelihoods. A basin planning process provides the opportunity for water to
be allocated to all users. If system maintenance flows and environmental flows are integrated into river
basin planning approaches it will allow for more comprehensive adoption of system flows in river basins
across India.

R8: Economic incentives and funding
Water resource development projects are currently financed through individual Ministries with limited
or no check that they fit within a strategic plan for the basin. The government project budgeting
process could be tied to river basin plans by requiring sign off on every development project by an RBO.
This would ensure that projects are financed within a broader river basin plan that integrates the needs
of all water users.
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R9: Monitoring, evaluation and reporting
There currently does not appear to be a formal monitoring and evaluation framework for water resources
management at the basin scale in India. The development of a river basin plan provides an opportunity
to develop an agreed monitoring and evaluation framework, starting with the establishment of an agreed
logic or conceptual model of how key actions would take effect to achieve outcomes. Such a framework
would enable application of data collected (e.g. through India-WRIS funding by NHP III) to reviewing
progress of the river basin plan, and improving river management and planning decisions over time.
As part of the situational analysis and harnessing professional networks, state water agencies could
establish an agreed logic or conceptual model of how key actions would take effect to achieve outcomes.
This logic can then be used to develop an evaluation and monitoring framework for tracking and
reviewing progress with river basin planning, and to structure data collection, collation and reporting
through India-WRIS and the NHP data centres.

R10: Sub-basin planning processes
Given the size and scale of India’s river basins, it is recommended that planning commence at a sub-basin
level so that the river basin planning process can be managed at a more manageable scale, and build
expertise and experience for this process within India.

R11: Communicate the evolving and imperfect process of river basin planning in Australia
and globally
No country has achieved “perfect” river basin planning, as the nature of river basin planning evolves
and is a process of continual negotiation and compromise. Australia could offer a lot to the rest of the
world by communicating what has not gone according to plan, and how it has been addressed through
a process of continuous improvement. Indian water managers asked often what the incentives were
for states to engage with each other, as well as what failures Australia has experienced. Open dialogue
around these two areas of experience would be much appreciated by Indian water managers and
decision-makers.

R12: Support for NHP processes
The National Hydrology Project III consists of four components aimed at enabling improved
decision making for water resources planning and operations: A) Water Resources Data Acquisition
System; B) Water Resources Information System; C) Water Resources Operations and Planning;
and D) Institutional Capacity Enhancement. Significant projects already underway or in tender processes
will develop components A, B and C. Significant investment is underway in data acquisition systems,
information systems and in river basin models. However, for this investment to be realised, the focus
now needs to be on how the data and models will be used in decision-making and planning. It is
recommended that future investment and knowledge sharing focus on decision-making processes
that include stakeholders, and that engagement considers how water can be distributed among
multiple needs.
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Annex A: Global best practice, comparison to
Indian and Australian experience, and global
examples of river basin planning
Process of river basin planning
The initiation for basin planning generally comes from government, community and/or stakeholder
pressure for improved management of water resources (CAP-NET, 2005), often driven from a crisis
experienced within the basin – for example severe water shortages or major floods. Whatever the reason,
the basin planning process needs to be initialised. This works best when there is active and insightful
leadership from within the community and from government (both politicians and officials). Building a
consensus that action is needed is a key role for community and government leaders. This consensus for
action may even emerge across disparate stakeholders with competing interests, but who see the need
for a decision-making framework to stabilise conflict and increase certainty. This momentum to initiate
river basin planning can be assisted by clarifying the incentives and enablers for action.
One key element of initiation of the river basin planning process generally involves the set-up of a body
responsible for developing the basin plan. For example, in the Murray-Darling Basin the most significant
drought on record in the Basin led the Australian Parliament to pass national water legislation, setting up
the Murray-Darling Basin Authority and requiring it to develop a plan for the basin.
An often-underestimated element of the initiation phase is the role of professional networks in building
a consensus and knowledge base on issues of concern, as well as enabling the development of the basin
planning agenda. These professional networks are in a unique position to both use their knowledge and
their observations of the social, economic, political and environmental circumstances to identify the key
motivators and barriers for the players in the basin planning process and, therefore, the key incentives
and enablers.
Stakeholder engagement throughout the basin plan development and implementation process will
increase the likelihood of support and cooperation (Pegram et al., 2013). Involvement of stakeholders can
have multiple benefits:
• Stakeholders often possess useful information that can inform decision making
• Consensus throughout the planning process can reduce the risk of conflicts that can hinder the success
of the plan
• It contributes to transparency of public and private actions
• It builds trust between the government and other stakeholders which can lead to long-term
collaborative relationships (CAP-NET, 2005).
The sum of these benefits is that stakeholders can be part of the solution. This is discussed in more detail
later in this Annex.
The situation assessment establishes an understanding of the current and future conditions of the basin,
as well as identifying key issues that need to be addressed by the plan (Pegram et al., 2013). In this stage,
consultation with stakeholders is essential to understanding the various needs for water resources in the
basin (CAP-NET, 2005). For example, in the Ayeyarwady Basin, Myanmar, the government undertook the
State of the Basin Assessment (SOBA) project (Hydro-Informatics Centre, 2017). This project established
a baseline of information on the river basin including hydrology, water use, ecology, geomorphology,
agriculture, urban development, pollution sources and projected climate change. The SOBA information
is being used as an input into the development of a Master Plan for the Ayeyarwady Basin.
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Formulating a vision for the basin involves working with stakeholders to develop a description of
the desired long-term state of the basin. The vision provides guiding principles and direction to the
planning process (CAP-NET, 2005) but is often aspirational rather than specific (Pegram et al., 2013).
It is important that the vision is developed with broad community and stakeholder ownership, and that
words capture aspirations for all those who benefit from the river, not just one sector. For example, for
the Delaware Basin, United States, the four state governments covering the basin, along with a broad
range of other stakeholders, agreed to a vision for the plan that covered aspects of supply, waterways,
land management, cooperation and stewardship (US Fish and Wildlife Service, 2018).
Developing basin strategies/long-term planning involves developing, assessing and prioritising
approaches for addressing the key issues identified in the situation assessment (Pegram et al., 2013;
CAP-NET, 2005). The strategies are designed to achieve the basin vision over the long term. Examples may
include agreement on sustainable allocations and the provision of flows for the environment.
Detailing the implementation/short-term planning outlines the activities that will give effect to the
basin strategies and lead to achievement of the basin vision (Pegram et al., 2013). It is essential that
the activities and budget are feasible and realistic within the capacity, resources, time and financial
constraints of the basin (CAP-NET, 2005). Approval by government is often needed to ensure that
resources are appropriately mobilised. For example, implementation planning would outline a mechanism
for calculating annual or sub‑annual water allocation for the basin and how these allocations would
be delivered. Implementing the plan involves giving effect to the activities outlined in the basin plan
(Pegram et al., 2013). Clear responsibilities and accountability for implementation are critical to success.
Monitoring, evaluating and reporting are needed to track the implementation and outcomes of the
basin plan and should feed back into basin assessments and plan revisions as needed (Pegram et al.,
2013; CAP-NET, 2005).

Content of a river basin plan
There have been a number of basin plans developed around the world. The content of each plan varies
but a set of common elements can be identified. Common plan contents include (Pegram et al., 2013;
GWP & INBO, 2009; CAP-NET, 2005):
• Basin Water Resources – a description of the findings of the situational assessment including current
and projected water availability and demand.
• Issues of common concern – identification of the outcomes from stakeholder consultations focussing
on describing common issues.
• Basin vision, management objectives and outcomes – describes the long-term vision for the basin
and the management objectives and outcomes identified to achieve this vision.
• Implementing the basin plan outlines the activities and instruments to be implemented to achieve
the plan; this may include system needs, water quality management, demand management,
supply management, and operational management.
• Monitoring, Evaluation, Reporting and Learning (MERL) – outlines the MERL framework for the basin
plan and how it will feed back into basin plan revisions.
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Components of enabling environment and implementation
Policy and legislation
For basin planning to succeed it needs to be supported by a strong policy and legislative framework
(Pegram et al., 2013; GWP, 2009; Wester & Hirsch, 2007). The framework needs to: i) articulate the
purpose and aims of basin planning; ii) define the basin planning process; iii) empower river basin
organisations to develop and implement basin plans; iv) mandate stakeholder engagement; and
v) establish mechanisms and instruments for implementing a plan (refer to Table 11 for a description
and example of each of these elements). The exact set of legislation and policy to develop an enabling
framework will differ between country contexts, but generally include a National Water Policy
supported by State Policies and an Act or Law outlining the basin planning process and empowering the
relevant agencies.
Table 11. Key elements of the policy and legislative framework needed to enable river basin planning
(Pegram et al., 2013; GWP, 2009; Wester & Hirsch, 2007)
Element
Clarify the
purpose
of basin
planning

Description
Clarify and describe the overarching
purpose, principles and aims of basin
planning.

Example
In Europe, the EU Water Framework Directive
(European Commission, 2000) clearly
introduces the river basin approach for the
development of integrated and coordinated
river basin management plans for all European
river systems, and explains the purpose and
aims of the planning approach.
Define
Define the process and responsibilities
In South Africa, the National Water Act sets
the basin
for developing, approving and reviewing out clear legal requirements for the content
planning
a basin plan.
and process for developing river basin plans
process
(termed catchment strategies in the Act).
Empower
Identify and empower River Basin
In Morocco, the 1995 Water Law defines the
river basin
Organisations to develop and implement legal status and roles of river basin agencies in
organisations basin plans including clearly identifying
the country.
their functions, structure, funding and
regulatory powers. To avoid fragmentation
and overlap of responsibilities this must
also define how they will interact with
other government agencies.
Mandate
Ensure that stakeholder engagement is In Europe, the EU Water Framework Directive
stakeholder
prioritised by including mechanisms for (European Commission, 2000) clearly stipulates
engagement stakeholder engagement, the airing of
the need for public participation in the
grievances and dispute resolution.
development of river basin management plans.
Establish
Establish the mechanisms and
In Australia, the Murray-Darling Basin Plan is
mechanisms instruments required for implementing adopted under the Water Act and thus forms
and
basin planning, e.g. funding,
a legislative instrument. The plan outlines
instruments operations, etc.
mechanisms needed to implement the plan
including allocating water, water quality
management and trade in water access rights.
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Institutional structure and capacity
Experience globally has highlighted that an institutional structure with appropriate capacity is essential
if a river basin plan is to be developed and implemented (Pegram et al., 2013; Wester and Hirsch,
2007). This structure can take various forms – for example, centralised or decentralised and stakeholder
or government driven (Wester & Hirsch, 2007) – and have different levels of authority. For example,
a basin commission generally has the power to convene stakeholders but not to enforce a basin
plan. Examples include the (former) Murray-Darling Basin Commission in Australia, the Mekong River
Commission in South-East Asia, and the Lake Chad Basin Commission in northern Africa. Whereas, a
basin authority generally has regulatory power to enforce a basin plan, such as the Murray-Darling Basin
Authority in Australia. Some authors suggest that if the formation of a River Basin Organisation (RBO)7
is agreed, it needs to have regulatory powers so that it can develop and implement a basin plan (Wester
& Hirsch, 2007; Pegram et al., 2013), although others suggest that a top-down approach can be seen to
be out of touch with stakeholders.
The purpose of an RBO is to develop and implement a river basin plan. To achieve this aim, it may have
a number of functions ranging from planning to monitoring (Table 12). To be effective in implementing
these functions it is essential that an RBO has appropriate resourcing and capacities. Key capacity
requirements for RBOs are outlined in Table 13.
Table 12. Key functions of a River Basin Organisation (Wester & Hirsch, 2007; GWP & INBO, 2009;
CAP NET, 2005)
Function
Planning
Constructing
and maintaining
infrastructure
Allocating water

Description
Formulate a river basin plan for the medium- and long-term management and
development of water resources .
Develop and maintain the infrastructure needed to regulate and deliver water
according to the basin plan.

Apportion water to different sectors and geographic areas, including the
maintenance of the health and productivity of the water sources.
Distributing water Ensure that the allocated water reaches its point of use.
Resolving conflict Enable and promote negotiation and compromise between basin stakeholders.
Monitoring and
Collecting the information needed to assess and inform river basin planning.
investigating
Table 13. Key capacity requirements for a River Basin Organisation (Pegram et al., 2013; GWP & INBO,
2009; CAP NET, 2005)
Capacity
Human resources
– Planning and
management
Human resources
– Technical
Infrastructure
Financial

Description
Ability of the staff driving the process to facilitate the basin planning process
in complex institutional environments and to translate the outcomes into
implementable activities.
Technically skilled people with the ability to synthesise water, environmental,
social, economic and institutional information in order implement basin
management and are able to communicate effectively with stakeholders.
Access to infrastructure needed to regulate and deliver water according to the
basin plan.
Access to financial resources to develop and implement the basin plan.

7 In this report, the term River Basin Organisation is used to describe any organisation set up to develop and implement a basin plan, regardless
of its regulatory powers.
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Management tools
Management tools are the methods, systems and controls that enable river basin plans to be developed
and implemented. There is a wide range of tools available covering knowledge management and
communications, economics, planning, management, support systems, modelling and data management.
Table 14 summarises the key categories of tools which are commonly used for river basin planning.

Stakeholder engagement
When identifying stakeholders, it is important to consider who is involved in decision-making on
water resources in the basin, as well as who will be affected by the basin plan (GWP & INBO, 2009).
Stakeholders can therefore be divided into two categories: i) the government agencies that may be
involved in water resources management in the basin; and ii) non-governmental stakeholders such as
communities, businesses and civil society organisations. An example of potential stakeholders to be
involved in the planning process includes (GWP & INBO, 2009):
• National level: Federal agencies for agriculture and water; national agriculture and transport business;
industry groups; media; conservation organisations; and Universities;
• State level: State agencies for agriculture and water; agriculture and transport companies; and
media; and
• Local: NGOs, community groups, farmers; rural businesses; local government officials; and water
utilities.
Not all stakeholder engagement is the same, and the type of engagement used must suit the context.
For example, passive participation where stakeholders are simply told what is going to happen, is
not likely to have benefits (CAP-NET, 2005). Stakeholder engagement that is likely to lead to positive
outcomes can be positioned along a spectrum (Pegram et al., 2013, IAP2, 2014):
• Informing stakeholders of proposals and assist them in understanding the problems, opportunities
and responses;
• Consulting stakeholders and consider their perspectives and feedback before decisions are made;
• Involving stakeholders in decision making to ensure that their concerns and interests are incorporated;
• Collaborating with stakeholders so that joint decision-making leads to joint action; and
• Empowering places the final decision in the hands of the community or stakeholders.
Being open with stakeholders about where the stakeholder engagement sits on this spectrum helps to
prevent misunderstandings and build trust.
To ensure stakeholder participation is integrated into the basin planning process, it is generally accepted
that a stakeholder participation strategy is required. This strategy will identify the key stakeholders and
their interests, assess the influence and importance of stakeholders, and outline a plan for engagement
with each set of stakeholders (CAP-NET, 2005). This may include establishment of engagement forums
such as workshops and information evenings, online engagement through websites and social media,
public awareness and education campaigns, or a communications/media engagement plan.
Inclusive stakeholder engagement
When designing a stakeholder participation strategy, it is important to consider existing inequalities
and power dynamics within any given context, including those related to gender inequalities and
socio‑economic inequalities. Inclusive strategies have been found to result in water governance
interventions that are more sustainable, and able to contribute to multiple objectives relevant to
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sustainable development (Gross et al., 2000). The United Nations World Water Assessment Program
reported in 2015 that: “No water assessment can be realistic without a gender perspective. And no
decision-making is inclusive unless both women and men participate in the process” (Seager, 2015).
Inclusive stakeholder engagement requires ensuring that the needs of the poor and marginalised are
prioritised, in order to ensure that critical human water needs are met in any river basin planning
intervention. It also requires that marginalised peoples such as women, people with disabilities,
gender‑discriminated peoples, and lower-caste people are involved in water management decision-making.
Although women play significant roles globally in managing water resources at the household and
community level, in farming and at the catchment scale, their role in water governance has been
hindered by gender related barriers (Water Governance Facility, 2014). This was identified and reflected
in the ‘Dublin Principles’ (1992) which prioritise women’s role in water management amongst the
foundational integrated water resource management principles, and other global initiatives such
as the Inter-Agency Gender and Water Task Forces (2003–2009) which sought to promote gender
mainstreaming in the implementation of the Millennium Development Goals (MDGs) related to water
and sanitation. More recently, Goal 6 of the Sustainable Development Goals explicitly calls for all
countries to ‘Support and strengthen the participation of local communities in improving water and
sanitation management’ (Goal 6b), including a strong focus on improving the involvement of and
outcomes for women (UNDP, 2015).
Gender mainstreaming is a process whereby the implications for women and men of any planned action
– including legislation, policies and programs in all areas and at all levels – is assessed and addressed,
and gender inequalities are not perpetuated (Alston, 2014). To achieve inclusive decision-making,
the Water and Sanitation Program (WSP) of the World Bank has identified that gender mainstreaming
needs to occur at four key levels (WSP, 2010):
• Policy planning – Within the policy domain, a plan for how to reduce gender inequalities within
water governance interventions needs to be developed with the support of gender experts including
women’s organisations.
• Trained staff – Staff within relevant institutions are trained to understand gender mainstreaming
throughout the project cycle.
• Data disaggregation – When data is disaggregated by sex and disability status, better information is
made available to assess the positive or negative impacts of a program on women and men and this
data can be used to inform decisions (Seager, 2015). Sector gender monitoring should be integrated
with national monitoring frameworks rather than separate/disconnected processes being created.
• Decision making – When women and marginalised citizens, including persons with a disability
are included in decision-making forums, and are supported with the skills and opportunities
to shape programs and services, water governance outcomes are enhanced by having all
perspectives considered.
Multiple barriers to women’s involvement in decision-making include being time poor due to
household responsibilities, cultural barriers to women’s participation, and different education levels
and opportunities. These barriers need to be revealed so that river basin planning can be made more
inclusive (WSP, 2010).
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Table 14. Categories of management tools available for river basin planning (Pegram et al., 2013;
GWP & INBO, 2009; CAP-NET, 2005; Simon, 2013)
Category
Guidelines

Description
Clear guidance for the development
of river basin plans to ensure an
efficient and effective development and
implementation of plans.

Land use
planning

Land use planning can create zones that
regulate the activities to take place in a
given area. This can be used to ensure
that high value construction is not
undertaken in flood prone areas, or that
water-intensive agriculture or industries
are not located in water-poor areas.
System flows are used to ensure that
an amount of water is allocated to
environmental and cultural purposes.
This can be as simple as a minimum flow
or as complex as the definition of specific
flow regimes.
Set water quality targets, activities
to reach the targets and monitoring
programs to measure achievement
of targets.
Tools used to decrease the water demand
from the public, industry and agriculture.

System flows

Water quality
management

Demand
management

Supply
management
Operational
management

Tools used to increase the water
supply available to the public, industry
and agriculture.
Tools for day-to-day management of
water resources in the basin.

Examples
River Basin Planning Guidance prepared
by the UK Department for Environment,
Food and Rural Affairs (DEFRA & Wales
Government, 2014). This statutory
guidance on practical implementation was
developed for the Wales Environment
Agency and Natural Resources Agency.
Flood hazard maps are often developed
to delineate the area that is likely to be
flooded, and to advise business and the
public where not to construct to avoid
flood damage.

Sustainable Diversion Limit (Australia);
Ecological classification system
(South Africa).

In the Murray-Darling Basin Plan,
the targets and requirements for water
quality management are contained within
the basin plan itself.
Groundwater extraction permit system;
Diversion/extraction limits; Economic tools
such as water markets or water pricing;
Improved water efficiency technologies.
Infrastructure construction (e.g. dams,
weirs, pipelines, canals); Recycling.
Software to simplify the planning and
execution of water delivery; Operational
options for managing variability in
water supply and demand; Operational
approaches to pollution events.
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Category
Stakeholder
engagement
with a focus on
social-inclusion
and gender
equality

Decision
Support
Systems

Modelling

Data
sharing and
management

Geographic
Information
Systems

Description
Tools to support decision-making
which includes all relevant stakeholders
and to advance social-inclusion and
gender equality. Education and capacity
development of stakeholders may
also be a key function. Well informed
stakeholders are likely to make a
productive contribution and to use water
more efficiently.
Models and decision support tools
are used to predict the outcomes of
alternative plans and programmes.
They can assist in both short term (days)
to long term (years) decision making.
Models are a type of Decision Support
System that are particularly useful
for integrating social, economic
and biophysical data and allow for
stakeholders to understand the
water resources knowledge base
and test the impacts of different
management practices.
Clear data collecting, database
development and data sharing protocols.

Examples
Gender Impact Assessment Manual
(Mekong Region) developed by Oxfam
Australia; See also the Mekong Inclusion
Project supported by the Australian
Department for Foreign Affairs and
Trade and delivered by Oxfam Australia;
The Murray-Darling Basin Authority in
Australia runs an education program
targeting all age groups and audiences.
Dutch developed RIBASIM and MIKE
BASIN; American designed MODSIM.

Australian-developed Source software.

The Mekong River Commission data and
information services portal (http://portal.
mrcmekong.org) collects and manages
a range of data and information with its
Member Countries and other regional
stakeholders.
Geographic information systems are used In the Danube Basin, a map indicating
to organise geographically referenced
priority areas for intervention was
data about the basin, such as land use
published as part of the Danube River
and location of reservoirs. The systems
Basin District Management Plan.
allow the user to search and analyse
location-specific datasets and are often
made publicly available on the internet.

Economic incentives and funding
Ensuring long-term funding for implementation needs to be central to the basin planning process
(Pegram et al., 2013). Sustainable funding is needed for:
• ‘soft interventions’ such as policy and planning processes, law making, participation, monitoring,
collection of water charges, data collection and analysis, research, capacity development,
awareness raising and communications;
• routine tasks and maintenance such as collecting data, land management, river restoration,
preventing invasive vegetation and pollution and sediment management;
• developing and maintaining infrastructure for controlling water resources such as dams, barrages,
regulators or dykes;
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• developing and maintaining infrastructure for water services such as hydropower, irrigation systems,
water supplies and river transport; and
• operations of the RBO (GWP & INBO, 2009).
For infrastructure the cost can be divided into upfront investment costs (designing and building) and
recurring (operations and maintenance) costs.
There are four key sources of potential funding for river basin plans (GWP & INBO, 2009;
Pegram et al., 2013):
1. Government – Allocations by central or state governments can be provided for RBO operations,
infrastructure design and construction, maintenance, planning research and personnel. Governments
can raise the funds through tax revenues or special levies for water.
2. Payments by beneficiaries – Funds raised from the beneficiaries of water services in the basin.
This can be through charges for water use, licensing or fines.
3. Finance agencies and Donors – In the developing country context, finance agencies such as the
Asian Development Bank and World Bank often provide loans for projects for river basin plans.
They tend to have a focus on infrastructure development, but often strongly support the notion
of river basin planning and Integrated Water Resources Management, so also finance institutional
and capacity development projects towards these aims. They are often not ongoing funding
sources. Donors include aid agencies from OECD countries (for example, the Australian Government
Department of Foreign Affairs and Trade (DFAT), Japan International Cooperation Agency (JAICA) and
German Corporation for International Cooperation (GIZ)).
4. Public Private Partnerships – Whilst Public Private Partnerships are not likely to fund the entire
range of RBO activities, there are often discrete projects which may be suitable. These projects,
often involving development of urban water supplies or irrigation schemes, have to show the
potential for pay-off to the private partner in the future.

Monitoring, evaluation, reporting and learning
Monitoring, evaluation, reporting and learning (MERL) of a basin plan is essential to understanding
progress towards the plan vision, as well as whether assumptions made on the trend of changes are
correct. It is important to identify if the planned actions are being implemented adequately, that key data
such as flows, storage and extractions are verified independently, that plan implementation is achieving
the intended outcomes, or if there are changes occurring the basin that may require a revision of the
plan (Pegram et al., 2013). Monitoring, evaluation and reporting seeks to collect information on these
factors, understand their implications and ensure a reporting process so that the findings are understood
by basin managers as a well as external stakeholders.
There are three key types of monitoring that are needed for developing and implementing a basin plan
(Pegram et al., 2013, GWP & INBO, 2009):
• Operational monitoring – Monitors the status of water resources in the basin to assist in developing
a baseline for the plan development and for operational decisions during plan implementation.
Example monitoring may include reservoir water levels or river discharges. They are generally collected
daily, weekly or monthly.
• Compliance monitoring – Monitoring to ensure that stakeholders are meeting their obligations under
the plan. This may include checking on the implementation of water efficient irrigation systems,
conditions of funding, or conditions of water use. These are typically undertaken at a monthly
or annual timeframe. An important part of both operational and compliance monitoring is the
independent verification of key data such as storage levels, flows, extraction and use.
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• Plan monitoring – Monitoring of activities, achievement of objectives and contribution to the vision
contained in the plan to ensure that the plan is achieving its targets. This enables the resolution of the
planning cycle and informs updates and changes to the plan to ensure the long-term vision is achieved.
This may include monitoring of environmental conditions or water allocations. Generally monitored at
the annual to longer-term scale.
To ensure that monitoring, evaluation and reporting is undertaken in a consistent and planned
manner, the river basin plan should include a MERL plan. Key elements of a MERL plan include
(e.g. Australian Government Land and Coasts, 2009; Commonwealth of Australia, 2012):
• clear objectives, outcomes and purpose of the plan;
• a logic or conceptual model of how the actions and tools in the plan will take effect to achieve
the outcomes, including intermediate outcomes that will show progress towards the longer-term
outcomes;
• questions (often called key evaluation questions) that are likely to be asked by government,
community and industry about progress and results of the plan;
• identification of indicators of actions, intermediate and longer-term outcomes that will help answer
the likely questions;
• reporting that provides information on actions carried out, intermediate and longer-term outcomes,
to governments and to stakeholders; and
• a clear link between the reporting and accountability as well as adaptive management (learning from
implementation) and review for future planning cycles.

Comparison of global and Australian experiences compared to the Indian context
A comparison table of key elements of basin planning identified in global and Australian experiences
compared to the Indian context is provided in Table 15.
Table 15. Comparison table of the elements of global best practice basin planning,
Australian Murray‑Darling Basin experiences and Krishna Basin context
Element of global
best practice river
basin planning

Australian Murray-Darling Basin
experience

Policy and legislation
Clarify overarching National: Earlier purpose and principles
purpose,
agreed in 1994 COAG reforms, followed
principles and
by 2004 National Water Initiative (NWI).
outcomes of
Later codified in a federal Water Act and
basin planning,
further defined in the Murray-Darling
including the
Basin Plan.
nature and
State: States established broadly
content of the
consistent water legislation as part of
plan and its legal
1994 COAG reforms and 2004 NWI.
character
States later agreed to Intergovernmental
Agreements to implement the
Murray‑Darling Basin water reforms,
including developing Water Resource
Plans to implement the Basin Plan.
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Krishna Basin context

National: Not currently provided in the
national legal framework. Is included
in the National Water Framework Bill
currently being considered.
State: Provided to some extent in the
Water Resources Regulatory Authority/
Commission Acts of Maharashtra and
Andhra Pradesh, although only relevant
to the sections of the basin within the
two states.

Element of global
best practice river
basin planning
Define the process
for developing,
approving and
reviewing a
basin plan, which
enables local
flexibility, while
ensuring concrete
milestones and
outcomes

Australian Murray-Darling Basin
experience

Krishna Basin context

National: Principles were established
in the NWI and further reinforced by
best practice guidelines of the National
Water Commission. Later some elements
codified in the Water Act and Basin Plan.

National: Not currently provided
in the national legal framework,
although is included in the National
Water Framework Bill currently being
considered. Process for development is
described by CWC guidelines, but there
is not a clear legislative framework for
approval and review of a basin plan.

State: States followed different processes
to develop valley-based water plans and
frameworks, but common elements
can be identified (Doolan, 2016). In the
Murray-Darling Basin, state Water
Resource Plans will need to meet common
requirements in order to implement the
Basin Plan.

State: Provided to some extent in the
Water Resources Regulatory Authority/
Commission Acts of Maharashtra and
Andhra Pradesh, although these are
only relevant to the sections of the basin
within the states.
Designate and
National: River Murray Commission
A Krishna River Management
empower the
established in 1917, MDBC in 1988.
Board exists but powers limited
institution(s)
Further principles agreed in 1994 COAG
to implementation of the KWDT II
responsible for
reforms, followed by 2004 National Water recommendations between Telangana
developing and
Initiative (NWI). Later codified in a federal and Andhra Pradesh (i.e. does not
implementing
Water Act, establishing the MDBA.
have the power of development and
basin plans,
implementing a basin plan).
State: States followed different
including the roles
institutional frameworks to develop
of other levels
valley-based water plans and frameworks,
and agents of
but common elements can be identified
government
(Doolan, 2016).
Require formal
National: Principles agreed in 1994 COAG This review has not been able to identify
mechanisms
reforms, followed by 2004 National Water this element for the Krishna Basin.
for stakeholder
Initiative (NWI). Later codified in a federal
engagement,
Water Act, and Basin Plan, as well as
the airing of
Intergovernmental Agreements.
grievances and
State: States followed different
dispute resolution
stakeholder engagement mechanisms
to develop valley-based water plans and
frameworks, but common elements can
be identified (Doolan, 2016).
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Element of global
best practice river
basin planning
Establish the
mechanisms and
instruments that
are required to
implement basin
management
according to the
basin plan

River Basin
Organisation
responsible for
developing and
implementing the
basin plan

Guidelines
for river basin
planning
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Australian Murray-Darling Basin
experience

Krishna Basin context

National: River Murray Commission
established in 1917, MDBC in 1992. Further
principles agreed in 1994 COAG reforms,
followed by 2004 National Water Initiative
(NWI). Later codified in a federal Water
Act, establishing the MDBA. The Basin Plan
establishes a series of mechanisms for
implementation, including a compliance
method for SDL, an environmental water
planning framework, water trade rules
and requirements for states’ water
resource plans.

The provisions of the Tribunal are
implemented with some oversight
from the Central Water Commission.
The Krishna River Basin Management
Board has been established to operate
infrastructure shared between
Telangana and Andhra Pradesh.
However, this review has not been
able to identify detailed cooperative
mechanisms to develop and implement
a river basin plan.

State: States followed different
mechanisms to develop valley-based
water plans and frameworks, but common
elements can be identified (Doolan,
2016). All Murray-Darling Basin states are
developing Water Resource Plans that
must meet common accreditation criteria
to implement the Basin Plan.
Institutional structure
National: River Murray Commission
established in 1915, MDBC in 1992.
Further principles agreed in 1994 COAG
reforms, followed by 2004 National Water
Initiative (NWI). Later codified in a federal
Water Act, establishing the MDBA as the
organisation to develop the Basin Plan.
State: States followed different
institutional frameworks to develop
valley-based water plans and frameworks,
but common elements can be identified
(Doolan, 2016).
Management tools
Guidance was mostly statutory
(Commonwealth Water Act), but also
established best practice as developed
by the states, as documented through
the National Water Initiative and best
practice guidelines by the National
Water Commission.
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A Krishna River Management Board is
established to operate infrastructure
shared between Telangana and Andhra
Pradesh. However, it appears to have
limited powers for developing and
implementing a river basin plan.

Guidelines for basin planning are
available from the Central Water
Commission.

Element of global
best practice river
basin planning
Environmental/
system flows

Australian Murray-Darling Basin
experience

Krishna Basin context

National: Principles agreed in 1994 COAG
reforms, followed by 2001 joint national/
state decision on “The Living Murray”,
then by 2004 National Water Initiative
(NWI). National Water Commission
developed guidelines. Later codified in
a federal Water Act, establishing the
MDBA and the Basin Plan, as well as a
Commonwealth Environmental Water
Holder, state environmental water holders
and some non-government participants.

Since 2000, there have been
efforts, both at government and
non‑governmental level to further the
cause of environmental flows in different
river systems in India. These efforts have
included the Water Quality Assessment
Authority (WQAA) of the Government
of India in the year 2006–07 which
called for maintaining environmental
flows in the Ganga river system. In 2007,
the International Water Management
Institute (IWMI) did an environmental
State: Some environmental flow initiatives
flows assessment for some major
were established very early in the
southern river systems. The Worldwide
1960s and 1970s (e.g. NSW Macquarie
Fund for Nature (WWF‑India) has
Marshes). Implementation of 1994
conducted environmental flow
COAG water reforms led a to further
assessments in several basins,
recognition of environmental river and
including the Upper Ganga River stretch,
wetland system requirements, generally
including for Ramganga River, a tributary
through planned environmental water.
of Ganga (Nitin Kaushal, WWF-India
Later (2000s) acquisition of water for
pers comm). In addition, WWF-India is
environment through trade in NSW,
working with Uttar Pradesh State Water
Snowy, Murray and Murrumbidgee.
Resources Agency (SWaRA) to integrate
States followed different approaches to
environmental flows in the River Basin
develop environmental watering, but
Management exercise of the SWaRA.
common elements can be identified
In the year 2010 and 2011, the Alternate
(Doolan, 2016).
Hydro Energy Centre at Indian Institute
of Technology (IIT) Roorkee conducted
an environmental flows assessment
for the mountainous river stretch of
the Ganga system; another study for
a similar area was conducted by the
India-EU Water Partnership, the Central
Water Commission with the technical
support from WWF-India and other
organizations, is developing guidelines
for e-Flows assessment in Indian
river systems, by piloting the same in
three rivers representing Himalayan,
Peninsular and Southern India rivers
(2017–18).
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Element of global
best practice river
basin planning
Water quality
management
plans

Australian Murray-Darling Basin
experience

Krishna Basin context

In the Murray-Darling Basin Plan,
targets and activities for water quality
management are contained within the
basin plan itself, as well as in requirements
for valley-based plans to be developed by
the states.

Demand
management Pricing

National: Principles agreed in 1994
COAG reforms, followed by 2004 National
Water Initiative (NWI). National Water
Commission developed guidelines. Cost
recovery of urban water supplies well
established by mid-2000s. Privatisation/
corporatisation of rural irrigation
schemes led to partial cost-recovery from
1990s onwards.

It is not clear to what extent water
quality management plans have
been developed for the Krishna River.
However, river rejuvenation and
pollution prevention and remediation
projects are being undertaken in several
parts of India.
Pricing is currently undertaken
for cost-recovery (although only
receives approximately 20% of costs
(Saleth, 2011)). High prices for demand
management are unlikely to be
politically acceptable and therefore
difficult to encourage practical adoption,
as well as infringe on the human right
to water for those people who cannot
afford higher prices, or do not live in
formal settlements.

Demand
management Water markets

State: States established independent
pricing regulators and corporatised
water providers.
National: Principles agreed in 1994
COAG reforms, followed by 2004 National
Water Initiative (NWI). National Water
Commission developed guidelines.
Later codified in a federal Water Act,
establishing the MDBA and the Basin Plan.
State: First trading began in the 1970s
in some valleys, with significant increase
in activity following implementation of
a ‘cap’ on water diversions from 1995.
From 2004–2012, water plans were
implemented which separated water
entitlements from land and created
tradeable shares in the water resource.
A further key element has been the
development of non-trade demand
management tools within each water
user’s entitlement, including different
water entitlements with differing levels
of reliability, allocations, carryover,
continuous accounting, capacity sharing.
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This review could not locate information
on water markets in the Krishna Basin.
It is likely that they exist informally and
largely as local groundwater markets.

Element of global
best practice river
basin planning
Supply
management –
Infrastructure

Supply
management
– Water saving
technologies
Operational
management
(floods and
droughts)
Data sharing/
management
and models

Australian Murray-Darling Basin
experience

Krishna Basin context

State: States built water supply
infrastructure from 1880s–1980s,
including dams, weirs, regulators,
channels and irrigation areas. Focus since
2000s is on reconfiguring infrastructure
for increased water efficiency and
environmental management.
On-farm water saving technologies
increasingly implemented since the
1980s. Wide range of uptake as with
all agricultural innovations, with some
economic and social barriers to adoption.
State: Since 1970s, focus has shifted from
major capital infrastructure to systems,
methods and tools to better manage
existing water resources and to manage
and adapt to risk of floods and droughts.
State: Hydrometric networks established
since late 1800s. Hydrological models
developed since 1970s.

Basin is highly regulated but there is
limited or no coordination between
states for water releases, except as
required by tribunal rulings.

National: Since mid-2000s, increasing
role for national government in
funding, coordinating and administering
hydrological, natural resources and spatial
data through Bureau of Meteorology and
Geoscience Australia.
Development of a common platform
‘Source’ for hydrologic modelling.
Dispute resolution National: River Murray Commission
arrangements negotiated over 13 years
to 1915. Later MDBC provided a forum
to negotiate disputes. In the mid-2000s,
major drought led to pressure for the
national government to act, resulting
in the Water Act 2007 and Basin Plan.
Established national forums for states
and federal government play a key role in
reaching agreements (COAG, Ministerial
Councils, Basin Officials Committee and
various working groups).

Wide adoption of water efficient
irrigation technologies in the Krishna
Basin, although still room for
further adoption.
Numerous flood and drought
management activities are undertaken
but there is limited or no coordination
between states.
NHP III is supporting development
of a network of state and central
data management centres and the
India‑WRIS.

Dispute resolution processes are in
place – the KWDT II and the Krishna
River Management Board – but dispute
resolution is a drawn-out process
and unlikely to be able to address the
concerns of all states.
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Element of global
best practice river
basin planning
Government

Payments by
beneficiaries
Donor agencies

Public Private
Partnerships

Operational
monitoring

Australian Murray-Darling Basin
experience
Financing
National: Significant investment by
the Federal Government has been a
major enabler of the Basin Plan and
has helped to resolve disputes with and
between states.

Major source of funds for water
management projects in the basin.
Also funds the government agencies in
charge of water management.

It is not clear what funding is provided
States: NSW invested landfill fees in buying to the Krishna River Management Board.
water entitlements for the environment.
States: Operations costs of water
Tariffs are charged for water in three of
infrastructure are partially recovered from the four States.
fees to water entitlement holders.
National: Significant investment by the
Donor agencies fund large- and
Federal Government has been a major
small‑scale projects in the basin.
enabler of the Basin Plan and has helped to
resolve disputes with and between states.
States: Only limited local examples
PPPs have been used for water supply
of private investment. However,
in the basin, but this review could
corporatisation of previously publicnot find evidence of their use for
owned urban and irrigation water
irrigation projects.
authorities has introduced a significant
private sector element to water
management. Northern Murray-Darling
Basin valleys involve a significant
private investment in on-farm water
infrastructure.
Monitoring and evaluation
National: The national government
This review has not been able to
does not have a role in operational
identify an M&E program or framework.
monitoring, however, the MDBA operates However, NHP III is increasing the effort
the River Murray on behalf of the States. on data collection, collation, quality
The Commonwealth also coordinates and assurance, state water information
publishes hydrological, natural resources centres and the Indian-WRIS.
and spatial data.
States: Lead operational monitoring with
extensive hydrographic/hydrological gauge
network established since the late 1800s.
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Element of global
best practice river
basin planning
Compliance
monitoring

Metering and
measuring

Strategic
monitoring

Australian Murray-Darling Basin
experience

Krishna Basin context

National: The only national compliance
This review has not been able to identify
roles are 1) compliance with the
a compliance monitoring program.
Murray‑Darling Basin Plan, including the
SDL; and 2) compliance with conditions
of funding agreements (including
intergovernmental agreements).
The Murray-Darling Basin Authority does
administer a ‘compliance compact’ with
basin states and does have power to audit
and report on compliance.
States: States administer investigation,
compliance and enforcement of water
legislation, river operation and water
entitlements use and conditions.
National: The Federal Government does
not have a role, except to encourage and
at times offer funding for metering and
measuring of water extraction.

This review has not identified a
metering program. It is understood that
some gauges and meters were installed
through earlier rounds of NHP funding,
but that operations and maintenance
are variable.

States: States administer legal obligations
for water users to install and maintain
meters and other measuring devices that
measures water extraction. While some
areas do already have metering, in other
areas meters are only now being rolled
out to a national standard after some
controversy and community outrage over
alleged non-compliance by some large
irrigators. For example, New South Wales
has now required larger water users
to install approved meters (or confirm
existing meters meet the standard) by the
end of 2019, while smaller users must
install approved meters or confirm existing
meters meet the standard over the next
few years to 2023.
National: The Commonwealth
This review has not been able to identify
coordinates and publishes hydrological,
an M&E program.
natural resources and spatial data.
MDBA has a greater role in monitoring,
evaluating and reporting outcomes of the
Basin Plan.
States: States lead most strategic
monitoring of outcomes for rivers,
wetlands and groundwater.

Indian River Basin Planning Policy Frameworks

83

Global examples of river basin planning and drivers
Europe: Rhine River
The Rhine is a European river, originating in the south-east Swiss Alps and crossing six countries
(Switzerland, Liechtenstein, Austria, Germany, France and Netherlands) flowing into the North Sea.
Apart from these six countries, the Rhine River basin drainage also includes Belgium and a small part
of Italy (Val di Lei). It is the second longest river in Central and Western Europe. The summary below is
drawn from Pegram et al. (2013).
Cross-boundary planning for the Rhine River initially focused on navigation from 1815. From the
late‑19th century through to the 1970s, increasing urbanisation and industrialisation, and continued
focus on navigation, hydroelectric power and flood control, resulted in deteriorating water quality
thereby reducing the fish catch to zero by 1950.
Between 1950 and 1985, various agreements were put in place including the establishment of the
International Commission for the Protection of the Rhine (ICPR) against pollution in 1950. In 1971,
a low flow event combined with oxygen consuming effluent and toxic discharges led to a complete
disappearance of aquatic life from stretches of the river. In 1986, a fire at an industrial facility led to
tonnes of toxic substances being washed into the river, killing almost all aquatic life far downstream.
These two events galvanised action to clean up the river. Between 1970 and 1985, joint monitoring
programs were put in place to check water quality criteria, which showed a decrease in pollution and
increase on oxygen level as a result of improved water treatment and river rehabilitation.
Over the next few years, ICPR focused on various pollution sources. A joint convention for the reduction
of chemical pollution was established in 1976. The first Rhine Action Program (RAP) in 1987 had set
clear objectives to be achieved by 2000. The vision of the program was to improve water quality to the
extent that salmon and sea trout returned to the sea, to restore the river to become a source of drinking
water and to reduce pollution of sediments. The RAP was successfully implemented to the point that
salmon began returning to the river and were breeding by 1992. In 2001, the RAP program was further
expanded to ‘Rhine 2020 – Program on the sustainable development of the Rhine’. Rhine 2020 provided
political vision for the basin related to ecological protection and restoration, water quality, ground water
protection and an action plan for floods (flood prevention and flood protection).
In 2009, the Rhine River Basin Management Plan (RBMP) was published by ICPR. The RBMP listed
the actionable targets to be taken up by each country. In addition, assessment and monitoring are an
essential part of the program. Water quality assessments are carried out according to the EU Water
Framework Directive (WFD) and monitoring programs are established in basin countries. The basin
countries draft a Joint Summary Report on the coordinating monitoring programs. The plan also includes
design of new assessment and monitoring instruments for specific objectives like habitat connectivity and
reducing flood damage risks (Pegram et al., 2013).

Mexico: Lerma-Chapala Basin
Water management in Mexico has been centralised with water management plans in the federal domain.
However, steps towards decentralisation have started. The National Water Commission (CONAGUA) is the
sole federal water authority forming policies and legislation that are carried out through regional federal
institutions. It also provides finances for water management plans by income through water right fees
and infrastructure maintenance costs.

84

Indian River Basin Planning Policy Frameworks

The National Water Act (NWA) of 1992 introduced a modern basin management approach by
strengthening the CONAGUA on participatory planning process and formation of basin councils. The basin
council’s role is coordination of different stakeholders such as states, water users and civil society,
conflict resolution and review of water resources allocation and management (Molle et al., 2007).
Furthermore, in 1993 the government transferred the irrigation districts to farmers, who subsequently
organised themselves into water user associations in each irrigation district, thus transferring financial
responsibility for maintenance costs to the users’ associations.
The basin plans developed by the decentralised basin councils coordinate with different level of
governments, water users and social organisations. For example, Lagartero River Basin Committee,
an auxiliary to the Lagartero Coast Basin Council, was created in 2003 with support from CONAGUA.
The committee facilitated social participation for participatory planning, which developed an ecological
plan to conserve the natural resources, as well as a disaster plan for the citizens (GWP & INBO, 2009).
Pressures, including the increasing gap in water demand and supply and environmental degradation,
have led to water scarcity and deteriorating water quality in the already stressed river systems.
The Lerma-Chapala Basin includes the Lerma River flowing into Lake Chapala, which is the biggest tropical
lake in Mexico. This is a closed basin, where water depletion due to over-abstraction of groundwater
and surface water withdrawals exceeds the water replenished in the lake (Molle et al., 2007). The basin
suffers from deteriorating water quality and water scarcity which made it unusable for productive uses.
A basin allocation plan has been developed to address these issues.
The coordination agreement of the Lerma-Chapala Basin included four strategies reflecting the
National Water Plan objective to improve technical, administrative and financial aspects of the sector.
One of the strategies is ‘sustainability and administration of water’, which includes reviewing tariffs,
legislative reforms and supports recovery and sustainability of the basin. Apart from the formulation of
legislation and setting up of basin councils, Mexico is building capacity and improving monitoring and
assessment of surface and groundwater resources.

Europe: Danube River
The Danube River, the second largest river of Europe, flows from Germany into the Black Sea on the
Romanian/Ukrainian coast. The Danube River Basin includes territories of 19 countries and is considered
the most trans-boundary river system in the world. This summary is drawn from Pegram et al. (2013).
The Danube River channel has been significantly altered to make it navigable and provide flood control,
thereby decreasing the natural length of the river. The river issues became more pronounced with
growing population and industrialisation, leading to increasing effluent discharge and water quality
problems. River basin scale management efforts started with the 1856 Treaty of Paris which ensured free
navigation across the Danube for all European countries.
The Danube River riparian states signed the 1985 Bucharest Declaration which focused on improving
environmental quality. This led to signing of the Danube River Protection Convention and establishment
of the International Commission for the Protection of the Danube River (ICPDR) in 1998.
The ICPDR is funded by the basin countries in relation to their financial ability. The objectives of the
commission include safeguarding of resources for future generations, maintaining water quality by
addressing different pollution sources, sustainable and healthy river systems and aiming for damage
free floods.
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The ICPDR completed the Danube Basin Assessment (DBA) in 2004, which identified four significant
water management issues – organic pollution, nutrient pollution, hazardous substances and hydro
morphological alterations. The Danube River Basin District Management Plan was formulated in 2009
under the management of ICPDR, focused on water quality and flood control measures. It also facilitates
institutional strengthening of basin states. The basin plan acknowledges the financial diversity of the
basin countries (EU member countries and non-members). The EU provides financial support to poorer
EU member states and may facilitate international funding bodies to non-EU member states to work on
basin improvement (Pegram et al., 2013).

Indonesia: Brantas River Basin
The Brantas River Basin is located in East Java, Indonesia. The river originates from volcanic mountains
having steep bed slopes, a short middle reach with moderate bed slopes, and meandering lower reach
with flatbed slopes. The Brantas River experiences flooding in its lower reaches and encroachment
and sedimentation is leading to decreasing carrying capacity of the river (Kikkeri & Ramu, 2004).
Other issues faced by the river and its tributaries are domestic pollution (sewerage and solid waste),
industrial wastewater, and agricultural pollution causing water quality deterioration. With an increasing
demand and supply gap and conflicts in water allocation between agricultural and non-agricultural uses,
the stress on the river mounted.
Significant irrigation development occurred in the Brantas River Basin in the 1970s. In the 1980s, the focus
of water management continued to be on river improvement with flood protection (structural work),
as well as operation and maintenance of irrigation systems. The Jasa Tirta I Public Corporation (PJT I) was
established in 1990 to manage operation and maintenance of the facilities in the river basin.
The concept of “One River, One Plan, One Management” was conceived in the 1970s, but its
implementation nationally occurred two decades later (Kikkeri & Ramu, 2004). To realise the concept,
River Basin Management units were formed to look at the water resources management in an integrated
manner. The river basin organisation evolved from a developmental phase – as conceived in the 1970s –
to a management phase in the 1990s (Bhat et al., 2005).
Currently, PJT 1 is an autonomous single institution organisation in the Brantas Basin, covering
comprehensive and integrated development of the multiple uses of water and utilisation of water
resources (Bhat et al., 2005). The Brantas River Basin organisation established extensive capacity
development programs to include a culture of continuous improvement within the organisation and
involved stakeholder participation – from government, river basin management agencies and users in the
basin – for inclusive and integrated water management. The Brantas River Basin management agencies,
in cooperation with other agencies, are improving basin-level water quality by adopting collaborative and
adaptive process involving various stakeholders (Bhat et al., 2005).

Nepal: Bagmati Basin
Nepal has mountainous watersheds, suffering from soil and water degradation which adversely affects
the rural population’s livelihood. Sustainable management of these watersheds is a huge challenge
because of lack of institutional capability and poor coordination among various stakeholders.
The Department of Soil Conservation and Watershed Management along with the European Commission
initiated the Bagmati Integrated Watershed Management Program (BIWMP) in 1986. The program was
initiated to deal with degradation of natural resources and thereby raise the standard of living of the
rural population. The objective of the program is to build synergies between a range of stakeholders and
institutions – including individual household, farmers, local NGOs, local village development communities,
district authorities and consultants – to effectively implement a watershed management program.
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With the participatory approach, two options – reducing landslip and stream bank stabilisation – were
identified as the options needed to conserve soil and water and provide direct livelihood benefits.
These approaches and technologies were finalised using a participatory approach, enabling them to
be implemented in a cost-effective and socio-culturally acceptable environment. The BIWMP took
a bottom-up approach, in which the program encouraged equitable involvement of women and
socially disadvantaged groups. This proved to be a one of the key reasons for the program’s effective
implementation. The program ended in 2003 with its success banking upon diverse stakeholder
involvement, especially the local population (ICIMOD, 2008).

Myanmar: Ayeyarwady River Basin
Ayeyarwady (Irrawaddy) River Basin is the largest river in Myanmar. It is a trans-boundary river with
around 90 percent of the river flowing within Myanmar and draining around 55 percent of the land mass.
Most of the population, including multiple ethnic groups, is dependent upon the river for its
livelihood and thereby economic development of the country. The river has been used for navigation
historically and extensive human intervention and climate change have impacted the river basin.
In addition, the river basin is facing exploitation of land resources and increased deforestation
leading to river siltation and water quality decline. This is threatening the livelihood of the people.
Increased climate‑related disasters have also impacted on the river and are rapidly destroying waterdependent ecosystems, such as mangroves.
The agencies responsible for protecting the river historically lacked coordination and capacity and had
minimal support. There are several agencies and departments involved independently in the water
sector, performing segregated and sometimes conflicting duties.
The Ayeyarwady Integrated River Basin Management Project (AIRBMP) is supported by finance from the
World Bank and implemented by the Directorate of Water Resources and Improvement of River Systems
(DWIR). The project has a phased approach “to strengthen integrated, climate resilient management and
development of the Ayeyarwady River Basin and national water resources”.
The first phase of the project aims at developing the institutions and tools needed to implement
integrated water resource management and deliver livelihood benefits from enhanced navigation and
hydrometeorology warning and advisory services (Hydro-Informatics Centre, 2017). The project aims to
develop an environmental and social management framework (ESMF) and to deliver livelihood benefits
through enhanced navigation. Component projects include dredging and groynes construction.
The AIRBMP framework provides guidance on the process of proper project implementation,
including prevention, minimisation or mitigation, of possible site specific social and environmental
impacts. The framework will include stakeholder identification, involvement and engagement.
The plan also includes environmental and social monitoring, including physical (survey and instrument)
monitoring, biological (appearance of dolphins) monitoring, and social (humans and their livelihood)
monitoring (Hydro-Informatics Centre, 2017).

China: Yellow River
The Yellow River is the second largest river in China covering nine provinces in the basin, as well as to
other basins. The basin is suffering from two main issues: Firstly, population expansion is leading to
scarcity of water resources, which is widening the demand and supply gap. The second is climate change,
which is increasing variability in its available water resources. This is creating acute conflicts among water
users and increasing competition over water use among different provinces within the basin. The Yellow
River Conservancy Commission (YRCC), established in 1946, managed water resources on behalf of the
Ministry of Water Resources.
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The Yellow River dried up for the first time in 1972 (Molle et al., 2007). A Water Allocation Scheme for
the Yellow River was approved in 1987, which determined the water needs for various uses. The scheme,
one of the earliest schemes for large river basins in China, allocated water first for the transportation
of sediment (the river has very high sediment load) and then water abstraction by each province along
the river. The scheme had a significant positive impact on resolving conflicts over water use among
different provinces and ensured normal ecological function of the river. However, since introduction of
the allocation scheme, the basin has been facing rising pressure from land use change in the catchment,
declining ground water levels in the basin, and increased drought frequency leading to decreased run off
and subsequent declining annual river water availability. In addition, the economic development pattern
is not the same as envisaged under the 1987 scheme because the Yellow River Basin shifted from being
an agrarian economy to an industrial economy.
These issues combined lead to a different development and water use pattern than what was
anticipated for the 1987 water allocation scheme. The river dried up again in 1997, this time lasting
for 226 days and reaching 700 km upstream (Molle et al., 2007). In response, the country experienced
‘public unhappiness’ with the poor state of the river. The Ministry of Water Resources, the State
Planning Commission and the National Science and Technology Commission announced ‘unified water
management’ for the Yellow River, which institutes an integrated water resources management approach
within water reforms in China.
With the introduction of the Yellow River Water Allocation Bill in 2006, the YRCC role in the unified
management was ensured and they became the legal protectors of integrated water resource
management. YRCC is to realise the Yellow River vision ‘to maintain a healthy river and seek long
term safety, so as to sustain sustainable social and economic development in the Yellow River basin’
(Pegram et al., 2013).
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The Australian Water Partnership is an Australian Government international
cooperation initiative helping developing countries in the Indo-Pacific region,
and beyond, work towards the sustainable management of their water resources.

Australian Water Partnership UC Innovation Centre (Bldg 22), University Drive South, Canberra ACT 2617, Australia
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