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Aquifer:  A porous, water-logged sub-surface geological formation. The description is generally restricted 
to media capable of yielding a substantial supply of water.

Contamination: The introduction of microorganisms, factory-produced chemicals or wastewater in 
concentrations that render water unsuitable for most uses. 

Dashboard: A data visualisation tool that displays the current status of metrics and key performance 
indicators for an enterprise. 

Drainage: The system or process by which water or other liquids are drained from a place.

Flood: A temporary rise in water level, including groundwater or overflow of water, onto land not 
normally covered by water.

Geographic information system:  A system designed to capture, store, manipulate, analyse, manage, and 
present spatial or geographic data.

Green roof: A roof on which plants and vegetation can grow. The vegetated surface provides a degree of 
retention, attenuation, temperature insulation and treatment of rainwater.

Green space: A natural area in or around a development, intended to provide buffer, noise control, 
recreational use, and/or wildlife refuge, all in order to enhance the quality of life in and around the 
development.

Indicator: Physical, chemical, biological or socio-economic measures that best represents the key 
elements of a complex ecosystem.

Infiltration: The process of penetration of rainwater into the ground.

Onsite sanitation: A system where the treatment of excreta or sewage takes place at the same location 
where it is generated. It is also called decentralised sanitation. Examples are pit latrines, septic tanks, 
and imhoff tanks.

Rainwater harvesting: The direct capture of storm-water runoff, typically from rooftops, for 
supplementary water uses onsite.

Resilience: Adaptation in the face of adversity, tragedy, threats or stress.

Runoff: The excess water that flows after precipitation.

Septic tank: A water-tight single-storied tank in which sewage is retained long enough to permit 
sedimentation and digestion.

Stormwater: Water resulting from natural precipitation and/or accumulation. It includes rainwater, 
groundwater and spring water.

Wetland: Land inundated or saturated by surface or groundwater at a frequency and duration sufficient 
to support, and under normal circumstances does support, vegetation (hydrophytes) typically adapted 
for life in saturated soil conditions (hydric soils).

Glossary
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EXECUTIVE SUMMARY

Unsustainable water management goes hand-in-hand with rapid and unregulated 
growth of towns and cities. Its key attributes include polluted waterbodies and 
contaminated drinking water, subsidised water tariffs (leading to low revenue 
generation), systemic and institutional incompetency, inadequate monitoring 
and evaluation, and an absence of efficient governance and accountability.

The focus of current urban water management involves conventional 
approaches such as long distance water supply and underground channelling 
of sewerage and drainage, which together impede the natural hydrological 
cycle. An ever-growing demand for water comes at a time when the potential 
for augmenting supply is limited, water tables are falling, and water quality 
issues have increasingly come to the forefront.

In such a scenario, a template on urban water sustainability becomes a necessity. 
The template presented here aims to be a user-friendly tool highlighting the 
strengths and gaps of water management across Indian cities. Its creation 
is guided by Sustainable Development Goals 6 and 11, a review of existing 
water sustainability templates and indices (prevailing worldwide) and the 
water scenario in urban India. CSE’s  research documents on sustainable water 
management have also been referred to prepare this document. The template 
will help the Union ministry and urban local bodies (ULBs) in understanding 
the current situation of water management and identify areas of intervention – 
short, medium and long term. 

To reflect a holistic water resource situation in different cities, the template 
has been divided into five components – Resilience, Infrastructure, Efficiency, 
Quality, and Governance. Each of these comprises indicators which have been 
divided into short, medium, and long term for continuous monitoring and 
evaluation. The 42 indicators are categorised along a timeline to map current 
status of urban water management, to address loopholes in data availability, 
and to anticipate shift towards achieving a water sustainable status. 

This template has been developed to help cities know where they stand in 
terms of sustainable practices, and how they need to proceed with their water 
resources. It can be used by municipalities to ensure accountability through 
their self-assessment, and to increase citizens’ participation in improving 
urban water resource performance. Key state and non-state practitioners, ULBs, 
architects, researchers, international donor agencies, and resident welfare 
associations can benefit from it. 

The template has incorporated administrative, ecological, social, and cultural 
aspects of water management in urban India, with hopes to provide a roadmap 
for turning our cities from “water wasteful” to “water sustainable”.

Executive summary

The template will 

help the Union 

ministry and urban 

local bodies (ULBs) 

in understanding the 

current situation of 

water management 

and identify areas of 

intervention – short, 

medium and long 

term
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Two Sustainable Development Goals (SDGs) – numbers 6 and 11 – have set 
clear targets to manage water sustainably. In India, the National Water Mission 
(NWM), the National Mission on Sustainable Habitat (NMSH), Atal Mission for 
Rejuvenation and Urban Transformation (AMRUT), the Smart Cities initiative, 
water policies and the 12th Five Year Plan – all emphasise the need to conserve 
water, minimise wastage, promote alternative technologies, and encourage 
community involvement to increase water-use efficiency. However, there is a 
lack of concerted efforts when it comes to practising sustainability in Indian 
urban water management context. 

This chapter outlines the key issues and challenges in water management in 
urban India. It also discusses the need to develop a template which addresses 
water management holistically.

The background
We are living in water-stressed times. By 2025, an estimated four billion people 
– or more than half the world’s population – would be living in countries where 
over 40 per cent of renewable resources are withdrawn for human consumption.1 
It is estimated that, by 2050, 3.1 billion urban dwellers will face seasonal water 
shortages; almost a billion of these will experience perpetual shortages within 
their urban areas – an indicator of high water stress.2 

One of the key reasons behind this water stress is climate change, which affects 
the water cycle, which in turn impacts reliability of supply, health, agriculture, 
energy availability and aquatic ecosystems.3 Rising sea levels have had a serious 
effect on coastal aquifers, a major source of urban and regional water supply 
systems.4 The interlinked nature of these issues impacts the survival of species 
around the globe, with especially cities facing a range of dynamic pressures like 
rapid population growth, urban expansion and industrialisation. 

In fact, India’s urban population is expected to increase from 377 million in 
2011 to 600 million by 2031.5 This will naturally lead to growth in demand 
for all resources, including water, and their over-exploitation. Demographic 
expansion, migration, the state of our water resources and the changes in climate 
are all interconnected.6 The growing demand for water comes at a time when 
the potential for augmenting supply is limited – water tables are falling (by 
1 to 3 meters every year) and so is the quality of the water available.7 Tapping 
deeper aquifers has resulted in larger population groups being exposed to health 
hazards such as high fluoride or arsenic content in drinking water. Moreover, 
waterbodies and groundwater are polluted by untreated effluents and sewage 
that are continuously being dumped into them. Floods have become a recurring 
phenomenon – flood management strategies no longer provide an adequate 
response to their growing frequency and intensity.8

The state of infrastructure and management mirrors the general decline. 
Existing water management infrastructure needs immediate upgradation. 
Complicating matters further is the high subsidy on a finite resource like water. 
The supply approach to water management is not viable – the assumption that 
such an approach will make water available to everybody in rapidly growing 
urban areas inevitably results in intra-urban disparity. In addition, the supply 
approach is sustainably flawed. The water projects which have been developed 

1. Introduction

The growing demand 

for water comes 

at a time when 

the potential for 

augmenting supply is 

limited – water tables 

are falling (by 1 to 3 

meters every year) 

and so is the quality 

of the water available
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INTRODUCTION

away from the urban spaces with the intent of solving their water problems, 
have caused complex ecological problems instead. The cost of developing new 
supply-oriented projects is becoming prohibitive. 

All of this clearly points to one thing – that conservation of water and measures 
to attain sustainability have rarely been addressed by our planners. What is 
needed is a shift to more integrated, sustainable and attractive approaches.

The urban water system
The current water model practised in cities focuses on water supply. This 
approach is unsustainable, given that more water supply leads to more 
wastewater generation, which in turn increases the cost of treatment. 
Unfortunately, most water supply and sewage treatment projects are sanctioned 
as infrastructure projects without giving due importance to sustainability. 
Furthermore, a growing built-up area in the name of ‘urbanisation’ leads to 
increased water run-off and minimal recharge. A shift from a disposal-based 
linear system to a recovery-based closed loop system is needed.

There is growing realisation that the risk of not addressing water management 
in the early stages of planning and design causes constraints to (i) new 
development or (re)development, (ii) missed opportunities for cost saving, 
(iii) poor quality of urban environment, and (iv) overall unsustainable urban 

What CSE has said before

Dying Wisdom (1997), Making Water 

Everybody’s Business (2001) and Excreta 

Matters (2012) – three seminal publications 

from CSE laid down the state of affairs in 

water management in the country. A brief 

look at what these publications have found 

and reported

• The existing paradigm of water 

and wastewater engineering is not 

working.

• The practice is one of supply-side water 

approach – estimate the demand for water and then build new long-distance supply projects to meet it.

• Groundwater levels in cities are declining and city administrations neglect waterbodies which used to serve the aquifer 

recharge systems.

• Disappearance of waterbodies which acted as sponges of the city exacerbate floods and drought.

• Huge investments have gone into river and lake cleaning programmes and sewage infrastructure – yet rivers continue 

to turn into sewage canals.

• The disconnect between water supply and sewage management has resulted in severe pollution, with the outcome 

that the country is drowning in its own excreta.

• Certain water responses can be considered as ‘end of pipe’ actions which attempt to reduce the impact of larger 

problems rather than the problem itself.

• Several water practices across different climatic regions are ingenious and inventive, designed on a small scale by local 

communities and a variety of stakeholders; they might provide examples of best practice in sustainable management 

of natural resources.

• Water problems are often related to environmental problems. For sustainable water management in towns/cities, a 

further integration of the society, economy, and technology is needed.
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development. A more integrated land and water management system from the 
early stages is needed to reduce the increasing water footprint of urban centres.9

The land use patterns of a city are decisive pointers of its water management 
system. For example, greater concretisation results in more water run-off, 
whereas a city friendly to green spaces will experience higher water retention. 
According to the guidelines laid down in the Urban and Regional Development 
Plans Formulation & Implementation (URDPFI), maximum percentage of land 
is allotted to residential areas across urban centres – from metropolises to small 
towns (see Figure 1: Land use pattern for different urban centres of India). 
Occupying the largest share of land use in cities and towns, these comprise 
building rooftops, sidewalks, paved parking spaces, previous areas that could 
be gardens or just open land, and accessible roads. We need to take into 
consideration the existing urban fabric for measuring water sustainability.10

Urban water management – Issues and challenges
Water management has three main components: water supply, sanitation and 
stormwater management. Due to high rate of urbanisation and unprecedented 
population growth in cities, there is increasing water demand and 
overexploitation of groundwater. An exclusive dependence on groundwater 
in addition to no or partial wastewater treatment, encroachment and pollution 
of waterbodies, and excessive focus on extraction technologies and related 
infrastructure, widens the demand-supply gap (see Figure 2: Water scenario in 
urban India).

As of April 2015, according to the Central Water Commission (CWC), the annual 
water availability of the country in terms of natural run-off in rivers was about 
1,869 billion cubic meter (bcm). However, the usable water resources of the 
country have been estimated at 1,123 bcm/year. Out of this, the share of surface 
water and groundwater is 690 bcm/year and 433 bcm/year, respectively.11

The overall annual contribution of groundwater stands at 68 per cent; the share 
of other resources, such as canal seepage, return flow from irrigation, recharge 
from tanks, ponds, and water conservation structures taken together, is 32 per 
cent. Due to the increasing population growth in the country, the national per 
capita annual availability of water has reduced from 1,816 cubic metre in 2001 
to 1,544 cubic metre in 2011. This is a reduction of 15 per cent.12

India is fast moving towards a crisis of groundwater overuse and contamination 
even though the availability of surface water exceeds that of groundwater. 

Figure 1: Land use pattern for different urban centres of India
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The decentralisation of groundwater makes it easily accessible, and hence, it 
accounts for the largest share of India’s agriculture and drinking water supply. 
The ratio of annual groundwater extraction to the net annual groundwater 
availability is termed as groundwater development. There has been an increase 
in overall groundwater development from 58 per cent in 2004 to 62 per cent in 
2011.13

A comparison of zones in the country between 2004 and 2011 shows an increase 
in the number of overexploited blocks along with semi-critical blocks. The 
number of safe blocks has decreased correspondingly (see Map 1: Comparison 
of groundwater levels for 2004 and 2011). As of 2011, Delhi, Haryana, Punjab 
and Rajasthan were seen to have high rates of groundwater development – more 
than 100 per cent. This implies that in these states, the annual groundwater 
consumption was more than the annual groundwater recharge. In Himachal 
Pradesh, Tamil Nadu, Uttar Pradesh, and the Union Territory of Puducherry, the 
level of groundwater development was 70 per cent and above. The remaining 
states showed a level of groundwater development below 70 per cent.14

The increase in the percentage of overexploited districts from 3 per cent in 1995 
to 15 per cent in 2011, further supports the fact of rampant overexploitation 
in blocks.15 A comparison of the depth-to-water level in January 2016 with 
decadal mean of January (2006-2015) indicates that about 65 per cent of the 
sample sites are showing a decline in water level, out of which, 44 per cent are 
showing a decline in water in the range of 0-2 m, 13 per cent in the 2-4 m range 
and the remaining 9 per cent in the range of more than 4 m.16

Figure 2: Water scenario in urban India
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Unregulated access, affordable small pumps, and subsidised electricity and 
diesel oil have led to over-pumping of groundwater for irrigation, leading to a 
drop in groundwater tables up to several metres a year in key aquifers. Such 
over-exploitation leads to higher levels of toxic elements such as fluoride 
and arsenic in groundwater; salinity ingress in coastal areas; greater pumping 
depths; and hence, more energy consumption.17

Moreover, the high rate of urban sprawls has resulted in a loss of green spaces. A 
minimum availability of 8-10 sq m open space per city dweller is the proposed 
standard suggested by URDPFI. Indian cities show high variability in their per 
capita open space – from 0.81 sq m for Chennai to 278 sq m for Greater Noida. 
Most cities fall below the prescribed URDPFI limit.18

A direct outcome of urban space concretisation along with mismanaged water 
resources is urban flooding. Inadequate drainage coverage, siltation of drainage 
pipes, rapid change in land use plans, and lowering of time of concentration 
together results in urban flooding. Chennai floods in 2015, Srinagar in 2014 
and Mumbai in 2005 exposed the harsh reality of the drainage system in Indian 
cities. The frequency of urban floods has increased, with one city or another 
falling victim each year. Earlier, only low-lying areas were affected by excessive 
rainfall. But now even moderate rainfalls spell trouble for urban areas.19

Waterbodies are an important part of the urban ecosystem. They perform 
significant environmental, social and economic functions – recharging 
groundwater by acting as sponges, supporting biodiversity, and providing 
livelihoods. However, in urban India, waterbodies are inching towards 
disappearance. For example, in the 1960s Bengaluru had 262 lakes – now only 

Map 1: Comparison of groundwater levels for 2004 and 2011
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10 hold water. Similarly, in 2001, 137 lakes were listed in Ahmedabad city – 
65 of them now have construction work underway over them. Hyderabad is 
another example – in the last 12 years, it has lost 3,245 ha of its wetlands (see 
Map 2: Status of waterbodies in India).20

Due to urbanisation, many peri-urban areas are emerging out of once rural 
areas, creating pressures on governance systems and public services. Only 32 
per cent of India’s population receives treated water and only 43.5 per cent of 
the households in India use tap water as their key source of drinking water.21 
Unchecked growth of urban agglomerates has also led to unequal availability 
of and accessibility to water for different socio-economic groups residing in 
these regions. In India, 50.7 per cent of urban households have direct access 
to a piped network but access in non-slum and slum areas is 62.2 and 18.5 per 
cent, respectively.22

In addition to the expected increase in stress on existing water sources, one 
of the major challenges facing water utilities is the high level of water loss in 
distribution networks. Most of the transmission and distribution pipelines are 
old, many of them corroded and leaking, resulting in heightened water losses 

Map 2: Status of waterbodies in India
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and inadequate water quality. In metropolitan cities, the leakage losses are as 
high as 34 per cent of the piped water. Class I cities have a leakage loss of 23 
per cent, while Classes II and III cities have leakage loss 15 per cent each (see 
Figure 3: Leakage losses in urban India). 

If a large proportion of water supplied is lost, meeting consumer demands is 
all the more difficult. Since this water supply yields no revenue, heavy losses 
also make it harder to keep water tariffs at affordable levels.23 Non-revenue 
Water (NRW), defined as the difference between the quantity of water put into 
the distribution system and the quantity billed to consumers, averages 35 per 
cent in Rajasthan, Gujarat, Punjab, Haryana and the southern states, and can 
reach much higher levels. It highlights the fact that bigger the city, more are 
the losses.24

Pricing is a key factor affecting the water situation in India. Water services – 
irrigation, domestic and industrial water supply, and wastewater treatment – 
are heavily subsidised by most governments, leading to more consumption and 
wasteful utilisation. State transfers to the water sector in India are equivalent 
to 0.5 per cent of the GDP.25 However, users do not value the water provided 
free or almost free – and so waste it. Once water is appropriately valued, users 
and producers will have incentives to conserve it and to invest in innovation26 
(see Annexure 1: Value of water expenses vs costs recovery for metros and I-III 
tier cities).27 

To sustainably manage the demand for water, our government needs to account 
for the economic value of this resource. Errors in metering, unbilled water 
consumption, and plain theft contribute to huge commercial losses.28 Factors 
like income levels, urban settings, distance from source, and profitability 
of industries should be considered to arrive at a realistic water pricing.29 

Water services need to be priced at full cost for all users, covering all costs 
related to operation and maintenance for all uses and investment costs for at 
least domestic and industrial uses. The basic water requirement needs to be 
affordable to all – pricing water services does not mean that governments give 
up targeted, transparent subsidies to the poor.

Figure 3: Leakage losses in urban India

Source: S.K. Rohilla 2013, ‘Urban Water and Sewage Management: Challenges & potential for enabling paradigm shift’, 

Presented at CSE CCBP NURM Regional workshop, Lucknow, May 01,2013.
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To address demand, our urban water infrastructure and management must 
be overhauled. Most urban areas have resorted to importing water from 
further and further away. Many large Indian cities have to source water from 
long distances ranging from 50 to 200 km due to exhaustion or pollution of 
nearby sources. Along with an increased cost of raw water and leakage losses 
incurred, such methods are ecologically unsustainable. For instance, Delhi is 
based along the river Yamuna, but imports significant amount of water from 
the Tehri dam which is located 316 km away in the Himalayas. Not only is 
the dam situated in a seismically active mountain zone, it has also caused the 
damming of the Bhagirathi and Bhilangana rivers. Its construction led to the 
displacement of over 100,000 people, as well as the submergence of the town 
of Tehri and surrounding villages.30 We urgently require a transition from this 
“supply-and-supply-more style of water provision” to measures which lead 
towards improving water use efficiency, reducing leakages, recharging local 
waterbodies, applying higher tariffs and ownership by various stakeholders.31

As mentioned previously, a recovery based close loop system is the need of the 
hour. About 80 per cent of the water that reaches households leaves as waste. 
Census 2011 indicates that while 81.4 per cent households in urban India have 
a toilet facility, only 40 per cent of these households are connected to a piped 
sewer network. Treatment of sewage is a significant challenge. India generates 
62,000 million litres per day (MLD) of sewage. There are 816 sewage treatment 
plants in the country (of which 522 were operational, as of March 2015), with 
a treatment capacity of about 23,277 MLD. However, only about 18,883 MLD of 
sewage is actually treated32 (see Figure 4: Sewage treatment in India).

Around 30 to 35 per cent of this treatment capacity is in Delhi and Mumbai 
alone. This means there is a huge demand-supply gap in wastewater generation 
and treatment. This figure is based on the Central Pollution Control Board 
(CPCB) report of 2015, which clearly says that there has been a 30 per cent 
increase in wastewater generation over the last seven to eight years. Cities 
with over 35 million people have 68 per cent of the total installed wastewater 
treatment capacity, but nearly 39 per cent of these treatment plants do not 
adhere to standards for discharging into waterbodies (see Figure 5: Demand 
supply gap in wastewater generation and treatment).

The World Health Organisation has highlighted the global impact of unsafe 
water, emphasising that incidence of diarrhoea could be reduced by 35 per cent 
if basic water, sanitation and hygiene needs were met.33 Although policies and 

Figure 4: Sewage treatment in India

Source: Inventorisation of sewage treatment plants, Central Pollution Control Board, 2015
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procedures for provision and treatment of water supplies have been established 
in most countries, these are not always followed, leaving communities at risk 
from water-borne disease. In fact, two-thirds of the diseases in India are caused 
by the type of water that people drink; one-third of fatalities are attributable to 
water-borne diseases. A study by the Ministry of Housing and Urban Affairs 
(MoHUA), Government of India, found that 23 million children below the age 
of 14 in urban India are at risk from poor sanitation and eight million are at risk 
from poor water supply.34

The current water model that primarily focuses on supply is unsustainable, 
given that more water supply leads to more wastewater generation, which 
increases the cost of treatment. In order to make a water-prudent society, a 
paradigm shift is needed to focus on decentralised natural systems based on 
reuse/recycle, prevention of leakage losses, and resource efficiency. Water 
resource management is also influenced by the socio-cultural fabric of an 
urban area. Delhi’s urban water management is affected by caste, religion, 
and political dynamics which deepen the critical issues of inequality and 
discrimination. These political and social boundaries are associated with a 
high rate of migration of diverse ethnic groups which shape the city’s social 
and political structures.35

Furthermore, socio-economic processes associated with urbanisation also 
influence water supply and demand. Depending on the location and magnitude 
of the demand for water, the urban water utility makes decisions to build pipes 
and set tariffs to manage demand. Households make independent decisions 
on how to cope with the available supply. If piped supply infrastructure is 
insufficient or degraded, households may adapt by investing in private wells 
and sump storages.36 Relatively recently, debates on sustainability have started 
integrating social and cultural dimensions in various ways, which have helped 
us grasp some important practical dimensions of sustainability. A critical 
component here is the role of education for translating sustainability from a 
concept into actual practice. This will empower people to express themselves 
and exchange views on everyday issues which affect them.37

Another aspect of current water management processes which needs mention 
is its administrative framework. Decision making with regard to water is 
split amongst various organisations. Some of their functions are overlapping 

Figure 5: Demand supply gap in wastewater generation and 
treatment

Source:  CPCB reports: 1978, 1988, 1995, 2006, 2009 and 2015
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or contradictory. Over 22 organisations under 11 ministries are involved in 
decision making of various water resource aspects at the level of the Union 
government alone (see Annexure 2: Institutes responsible for various aspects 
of water management). Apart from the Union government, there are several 
water resource departments, water supply boards, groundwater authorities and 
pollution control boards functioning within state governments.38

In India, there is no common platform formulated where all these organisations 
can be brought together and diverse views converged, conflicts avoided, 
and decisions taken in the best interest of the water sector. Instead, all these 
organisations have mushroomed with a ‘silo’ approach, having none or very 
little coordination between them.39 Functions of different organisations can get 
duplicated; in certain cases their purpose is unclear. If on the one hand there 
is duplication, it leads to certain other areas being completely excluded. For 
example, the CPCB and SPCBs focus on pollution from industrial and domestic 
sources, overlooking agriculture-related pollution.

The above issues and challenges clearly point that India’s future water needs 
stand compromised in view of overdependence on conventional ways of arriving 
at solutions, thereby necessitating renewed focus on a holistic approach towards 
water sustainability. An inclusive urban water management is concerned 
with not only the functional aspect of urban water management but also the 
environmental, economic and social aspects of sustainable development. 
 
Needed: A template on urban water sustainability for India
The current state of urban water infrastructure, its service delivery and 
accompanying uncertainties in the wake of climate change impacts, needs 
a major revamp to accommodate the expansion of a city and its changing 
demography. A mismatch between present availability and projected demands, 
uneven distribution of water resources, regular water scarcity and flooding, 
deteriorating water quality, and excessive dependence on groundwater needs 
looking into from several aspects.40 The urban water scenario in India is one 
of poor service delivery, inadequate maintenance of physical systems, dismal 
recovery of costs, and inept generation of revenues. It has become necessary to 
track our water resources and ensure their equal availability across present and 
future generations. Integrated water sustainability assessment should be part of 
urban water decision making and that requires multi-criteria decision analysis. 

To address these issues, a framework tool is required. This framework, 
known as a template on urban water sustainability, can help assess a city 
on its performance towards sustainability. It comprises indicators that help 
to explain how things are changing over time. These cover water quality and 
infrastructure; current and projected needs; sources of available water; reach, 
use, and treatment of water; local ecology of the city; and participation of 
delivery agencies as well as the citizens. The template can be further developed 
as a tool on dashboard to monitor water and wastewater in Indian cities 
including identification of affected areas.

The proposed template may be used to ensure accountability by helping 
municipalities with their self-assessment, highlighting their strengths, call 
attention to areas which need more effort, and give direction to their work and 
accomplishments.

Why is CSE creating the template?
The template on urban water sustainability was proposed in continuation of 
CSE’s extensive research and capacity-building programmes in mainstreaming 
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sustainable water management. It will aid the MoHUA and its technical wing, the 
Central Public Health and Environmental Engineering Organisation (CPHEEO) 
in mainstreaming sustainable urban water and wastewater management in 
India. 

Aim: To provide a roadmap for turning our cities from “water wasteful” to 
“water sustainable”

Objectives: 
•	 To create an easy-to-use water sustainability template identifying gaps and 

strengths of urban water management across Indian cities.
•	 To help cities categorise their water resource priorities based on short, 

medium, and long term goals.
•	 To increase awareness of the wider community, encouraging their 

participation in improving water resource performance of their cities. 
•	 To sensitise key stakeholders on need to develop tools that can be used for 

monitoring progress on sustainable water management.

Target groups: The target audience for this guide comprises key state and 
non-state practitioners from both Centre and state as well as senior municipal 
functionaries of ULBs, Public Health Engineering Department (PHED) and 
para-statal agencies (Jal Nigams and Water Supply & Sewerage Boards), town 
planners, architects, academicians/research institutions, resident welfare 
associations, non-governmental organisations, practicing consultants and 
international donor agencies. 
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This chapter offers an overview of definitions on water sustainability and 
reviews existing templates and indices on it. 

Defining water sustainability: Transition to urban water sustainability in India
It has been 37 years since the concept of ‘Sustainable Development’ was 
introduced for the first time by the World Conservation Strategy. This concept 
built itself upon a multitude of other ideas like ‘sustainable yield’, ‘eco-
development’, and ‘deep ecology’. In 1987, World Commission on Environment 
and Development defined it as “development that meets the needs of the 
present without compromising the ability of future generations to meet their 
own needs”.1

In 1990, the Global Consultation on Safe Water and Sanitation was held in New 
Delhi, India. It assessed the experiences of the International Drinking Water 
Supply and Sanitation Decade 1981-1990, and aimed to reach a consensus on 
strategies for complete and effective coverage of water supply and sanitation. 
This resulted in the New Delhi statement which formalised the need to provide 
access to safe water and proper sanitation on a sustainable basis.2

Highlighting the emerging global water resource situation as critical, the Dublin 
Principles was a collective statement given in 1992. It was delivered on Water 
and Sustainable Development, at the International Conference on Water and 
the Environment held in Dublin, Ireland.3 The four guiding principles declared 
at the conference for action at local, national, and international levels to reduce 
water scarcity were:
•	 Principle 1: Freshwater is a finite and vulnerable resource, essential to 

sustain life, development and the environment.
•	 Principle 2: Water development and management should be based on a 

participatory approach, involving users, planners, and policy-makers at all 
levels.

•	 Principle 3: Women play a central part in the provision, management and 
safeguarding of water.

•	 Principle 4: Water has an economic value in all its competing uses and 
should be recognised as an economic good.

In 1995, Gleick et al proposed a definition of sustainable water use and seven 
principles for water managers and planners in the western United States (see 
Box: Sustainability criteria for water planning). Similar principles are reiterated 
in the new global freshwater assessment completed for the Commission for 
Sustainable Development (United Nations 1997).4

There have been extensive studies to combine the concept of sustainability 
with water resource management issues. These studies urge any water-related 
decision maker and practitioner to consider every impact of their water-related 
programmes on both present and future generations. Figure 6 on page 20 depicts 
the chronology of global milestones towards water sustainability. 

Urban water sustainability is a recent concept. According to Global Water 
Partnership, urban water management is now on the cross roads of a revolution 
in response to rapidly escalating urban demands for water, as well as the 
need to make urban water systems more resilient to climate change. Growing 
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competition, conflicts, shortages, waste and degradation of water resources 
make it imperative to rethink conventional concepts – to shift from an approach 
that attempts to manage different aspects of the urban water cycle in isolation to 
an integrated approach supported by all stakeholders. It calls for the alignment 
of urban development by bringing together water supply, sanitation, storm- and 
wastewater management and integrating these with land use planning.6 

In context of recent urban scenario, definitions on urban water sustainability 
are given below:

•	 It is the management of water resources that holistically addresses equity, 
economy, and the environment in a way that maintains the supply and 
quality of water for a variety of needs over the long term and ensures 
meaningful participation by all affected stakeholders. (The CEO Water 
Mandate, 2015)7  

•	 Efficiently providing safe, reliable, and easily accessible water to residents 
and businesses; reliable access to sanitation, and protecting waterways 
from pollution. It also means being resilient and adaptable to extreme 
weather events and climate change that may contribute to issues such as 
flooding and scarcity. (Arcadis, 2016)8

Review of existing water sustainability templates and indices
Predictive analytics of water sustainability has always been at the core of 
research to improve efforts in water management. In the past few decades, there 
have been extensive efforts on measuring sustainability. Numerous studies 
have been done to develop assessment tools based on sustainability indicators 
to certify the best possible way to define and measure water sustainability. 
Various physico-climatic factors with their regional variations, such as climate, 
topography, and temperature, affect the selection of indicators. Reviewed 
templates and indices have been provided in Annexure 3.
 
A study of different indices and templates around the world set stage for 
benchmarking prudency of urban water management. Existing indices and 
templates consider several countries and/or cities in a ranking order, on the 
basis of an aggregate score. The indices employ measurable indicators with 
weightage assigned to them. These indices measure the sustainability on 

Sustainability criteria for water planning

Gleick et al (1995) defined sustainable water use as “the use of water that supports the ability of human society to endure 

and flourish into the indefinite future without undermining the integrity of the hydrological cycle or the ecological systems 

that depend on it.” They also present seven sustainability criteria5:

• A basic water requirement will be guaranteed to all humans to maintain human health.

• A basic water requirement will be guaranteed to restore and maintain the health of ecosystems.

• Water quality will be maintained to meet certain minimum standards. These standards will vary depending on location 

and how the water is to be used.

• Human actions will not impair the long term renewability of freshwater stocks and flows.

• Data on water-resources availability, use, and quality will be collected and made accessible to all parties.

• Institutional mechanisms will be set up to prevent and resolve conflicts over water.

• Water planning and decision making will be democratic, ensuring representation of all affected parties and fostering 

direct participation of affected interests.
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certain techno-socio-economic aspects which might not prevail in India. 
Are the ground realities in these diverse cultural and geographical spaces 
comparable? How do we compare the state of a water body which is culturally 
significant, with another which might not hold a similar reverence? Or water 
resources in a region with its population in millions and still growing, with one 
where the population rate might be on a decline? 

Even within a country, prevalent conditions and required intervention in a 
Himalayan city would differ from the needs of an arid city. Jha and Murthy 
(2003), in their critique of the Environment Sustainability Index (ESI), have 
questioned the weighing and aggregating of variables.9 Jemmali and Matoussi 
(2013), discussing the Water Poverty Index (WPI), have highlighted the problems 
with multi-dimensional indices, which risk combining disparate pieces of 
information with arbitrary weights, to produce “intriguing associations”.10

At this point, the only viable option for India would seem to be managing demand 
and using water more efficiently (see Table 1: Possible stages of sustainability 
transitions in Indian cities). It presents possible stages of urban sustainability 
transition in India in terms of policy, economy, citizen participation (society), 
and extent of stakeholder involvement (contact). However there is a lack of 
administration and enforcement mechanisms to achieve stipulated goals such 
as prevent aquifer depletion, management of waterbodies, and groundwater 
conservation documented by various government initiatives. Moreover aspects 
like policy implementation and community involvement in decision making 
are at an initial stage. There is a need to break ‘silos’ between different sectors to 
strengthen cooperation, balance interest among different stakeholders and reach 
a common understanding. This will help in assessing realistic water demand 
management and induce behavior change. The country is taking tentative steps 
in this direction, towards the idea of curbing water consumption and increasing 
reuse. On June 15, 2017, the National Institution for Transforming India (NITI) 
Aayog declared that states will soon be ranked on the basis of their efficient 
management of water resources against the Composite Water Management 
Index developed by the government think tank. The new index would be out 
by January 2018 – it would be an outcome oriented index aimed at achieving 
water security in the country. 

India lacks a comparative index which could measure the sustainability of urban 
water systems. Attempts in this regard have been made through government 
initiatives like Jawaharlal Nehru National Urban Renewal Mission (JNNURM) 

Table 1: Possible stages of sustainability transitions in Indian cities

Degree of urban 
water sustainability

Policy Economy Society Contact

Stage 1: Ultra weak Lip service to 
integrated policies

Minor tinkering with 
economic instruments

Little awareness/media 
coverage

Discussion amongst 
key stakeholders

Stage 2: Weak Formal policy 
integration and 
deliverable targets

Substantial micro-
economic restructuring

Wider public 
education-future 
visions

Round tables, 
stakeholder groups

Stage 3: 
Involvement strong

Binding policy 
integration and 
strong international 
agreements

Full economic evaluation: 
green national and 
business accounts

Curriculum integration: 
local initiatives

Community 
involvement in 
decision making

Note: Italics and bold indicates the stages reached in India

Source: M.D. Newson, 1997. Land, Water and Development: Sustainable Management of River Basin Systems, Routledge
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launched in 2005, the NWM (2008), the Swachh Bharat Mission (SBM) 
(2014), indicators for Smart Cities by the Bureau of Indian Standards (BIS) 
(2016) and NITI Aayog’s Composite Water Management Index (2017). These 
promising initiatives have singled out and focused on particular issues. They 
have received limited success and lack continuous evaluation. For example, 
JNNURM led to the creation of service-level benchmarks for most services, but 
there has been no data on their physical progress. It is a guiding document for 
municipalities to achieve certain standards in managing water and sanitation. 
SBM, an important initiative by GoI, aims at making urban India free from open 
defecation and scientific handling of solid waste. The time-bound project is to 
be completed in 2019. The indicators by BIS aim at performance management of 
city services and quality of life, but miss sustainability. NITI Aayog’s composite 
water management index covers both rural and urban aspects but does not 
focus comprehensively on urban water management.

Furthermore, in order to make cities more ‘liveable’, MoHUA is coming up with 
‘liveability standards in cities’ in 2018. There will be 79 indicators to assess 
the liveability standards in cities including indicators on water management 
and its current status. The index shall rate cities in terms of development 
and how liveable they are based on four broad pillars: physical (45 per cent), 
institutional (25 per cent), social (25 per cent) and economic (5 per cent). The 
new National Water Framework 2016 urges water conservation and its efficient 
use. But under India’s constitution, states are responsible for managing water, 
so central policies have little resonance – the National Water Policies of 1987, 
2002 and 2012 have had hardly any real impact on water use.11
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This chapter details the template on urban water sustainability for Indian cities, 
the methodology undertaken, and the components and indicators selected. 

Approaches towards developing the template
Several existing indices focus on the supply of water and its delivery. Any 
template on urban water sustainability needs to reflect complex everyday 
scenarios involving water resources in Indian urban landscapes. To arrive at such 
a template, we need to create components which give a better understanding 
of the actual functioning of daily water supply and consumption, for which 
aggregate indicators are at times insufficient.1 A key factor here is the idea of 
an indicator itself. Rather than just quantifiable parameters with “little insight 
into the causes, impact of, and remedies to water scarcity”, we need indicators 
which can provide insights into local situations.2 Another important point to 
consider is the source of water available for the development of such indices 
or templates. Is it groundwater, piped, or based on a canal network system? 
Aiming towards a water sustainable city, constant monitoring and evaluation 
of the water management scenario is also crucial. Public involvement and 
scrutiny, as well as the administration’s flexibility towards their participation, 
are important for the development of the template. 

Our aim for creating this template is to provide several components and 
indicators which incorporate aspects from the supply side, as well as the 
households which use or are unable to use that supply for several reasons. The 
indicators will be beneficial for monitoring and evaluating the changes in urban 
water management scenario over different periods of time. 

They can also be a bridge between the administration and the citizens so that 
they collaborate towards transforming their dwelling from “water wasteful” 
to “water sustainable”. CSE is assisting the MoHUA in mainstreaming some 
of the best management policies and practices namely ‘Water Efficiency and 
Conservation in Urban India’, ‘Mainstreaming Energy Efficiency in Urban 
Water and Wastewater Management in the Wake of Climate Change’, ‘Water 
Sensitive Urban Design and Planning’, ‘Septage Management: Urban India’s 
Journey beyond ODF’, ‘Water Efficiency and Conservation’ and ‘Green 
Infrastructure’. Thus, based on CSE research, review of existing initiatives, as 
well as secondary sources discussing the Indian situation, we have listed a mix 
of indicators which are inclusive of the administrative, ecological, social, and 
cultural aspects of water management in urban India. The template will help 
ministry and ULBs to identify areas of intervention – over short, medium and 
longer term. 

Methodology for preparation of template
The template developed is not intended to be a “report card” on how well 
municipal water utilities do their jobs; nor is it a verdict of a city’s achievement. 
It is a tool for informing future improvement and long-term water sustainability.

The proposed template is based on the existing water scenario in India, SDG 
goals, and review of existing water sustainability templates (national and 
international). In addition, an exhaustive study of government initiatives on 
water resource and sanitation, existing literature on water management in 
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urban India, including CSE’s publications and research, helped us identify 
key issues and challenges. What reflects the urban Indian scenario, how 
would the indicators be measured, data generation and availability, were some 
aspects which were considered. These preliminary steps led to the selection 
of Resilience, Infrastructure, Efficiency, Quality and Governance as our key 
components.

Primary focus was to not emphasise only on the supply side – which is not 
disconnected from the demand side. Even within dimensions of water supply, 
behavioural patterns and perceptions were considered along with indicators on 
technology and infrastructure. 

Aspects like stakeholder participation were considered to understand if diverse 
participants are involved during a policy planning or how inter-disciplinary 
a city’s water resource management/infrastructure is. The composition of 
most water-related bodies has a “scientific bias”, resulting in highly restricted 
attention to water planning and management.3 This led to the inclusion of an 
indicator which discusses the human resources within particular institutes. 

Similarly, households have been considered as equal participants in the 
process. Their exclusion from a template on water sustainability can only 
yield a half baked or incomplete narrative. Thus, we have endeavoured to add 
indicators which show the behavioural patterns users develop in response to 
their city’s water resource management concerns.4 And how these patterns 
combine with, or are influenced by the users’ perceptions on water usage and 
the idea of sustainability. 

The urban water management system broadly comprises of water supply, 
sanitation, and storm water. Each selected component consists of many 
indicators which are grouped based on similar characteristics. However, while 
shortlisting the indicators, there were some which were common for all three 
categories. For example, indicators for the component ‘Governance’ are the 
same in all three (see Table 2: List of possible indicators).
  
Following the mandate given by the MoHUA, CSE has worked extensively to 
produce valuable documents covering a wide scope of urban water management. 
The earlier publications by CSE acted as background documents in finalising 
the proposed indicators. The water sustainability template reflects broad 
understanding of these documents while proposing indicators.

The template attempts to present a holistic list which reflects the ground reality 
of water resource management within a municipal area as closely as possible. 
Thus it incorporates the technical and administrative dimensions along 
with the ecological and cultural components. For example, the component 
Resilience has “Waterbodies” as an indicator, while Governance lists “penalty/
punishment for polluting waterbodies” as one sub indicator.

Through its multi-dimensional listing, the template has tried to trace the entire 
trajectory from the environmental source of water, to supply, to its fate after 
distribution (see Figure 7: Roadmap for template on urban water sustainability). 

Indicators for the template
Different cities will have diverse water resource priorities. These depend on 
local situations, who the stakeholders are and their motives, driving forces, and 
problems that have been recognised. To reflect diverse sustainability challenges, 
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Table 2: List of possible indicators

Water supply

Components

Resilience Infrastructure Quality Efficiency Governance

Baseline water 
stress1,2

Source of water 
supply1,2,6

Availability of safe 
drinking water 2

Non-revenue 
water2,5,6

Redressal 
of customer 
complaints3

Legislative action 
for water resource 
management2 

Citizens’ 
perception on 
water resource2

Stakeholder 
engagement2,3,5,6

Accountability of 
allotted budget 
for water resource 
management in 
the city and its 
expenditure2,5,6

Any development 
authority created 
for monitoring of 
waterbodies

Any incentives 
offered for water 
sustainable 
initiatives2,5

Capacity 
building2,3,5,6

GIS mapping6

Number of 
polluters licensed

Waterbodies1,2,3,4,6 Water supply 
connection2,5

Water related 
diseases3

Water availability2,6 Change in ground 
water level1,2,3,5,6

Continuity of water 
supply2,6

Ground water 
contamination1,2,3,6

Condition of 
infrastructure1,2,3,4,5

Sanitation

Resilience Infrastructure Quality Efficiency

Waterbodies1,2,3,4,6 Toilet coverage3 Level of treatment 
facility of sewage2,3,5

Reuse of 
treated 
waste 
water1,2,3,5,6

Treatment capacity of 
sanitation system2,3,5

Quality of 
waterbodies1,2,3,4,6

Sanitation 
coverage2,3

Cleaning of 
structures 1,2,3

Storm water

Resilience Infrastructure Quality Efficiency

Water logging1,2,4 Storm water 
coverage1,4

Coverage of storm 
water drainage 
system1,4,6

Change 
in ground 
water level 
1,2,3,5,6

Green space1,2,4 Cleaning of 
structures1,2

Quality of 
waterbodies1,2,3,4,6

Green roofing1,4

Baseline water 
stress1,2

Incidence of water 
disasters1,2,4 

Time of 
concentration1,4

Storm water 
infiltration1,4

SuDS structure1,4

Rainwater 
harvesting1,2,4,6

Note: (a) The indicators italicised and bold are common in the different categories of water management systems (b) CSE documents: 1- Water Sensitive Urban 

Design and Planning, 2- Water Efficiency and Conservation in Urban India, 3- Septage Management: Urban India’s Journey beyond ODF, 4- Green Infrastructure, 

5- Mainstreaming Energy Efficiency in Urban Water and Wastewater Management in the Wake of Climate Change, 6- Water Efficiency and Conservation

Source: CSE, 2017
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the template needs indicators which can assess baseline performance, analyse 
current situation, and monitor future progress. These should ideally foster 
critical thinking about remedial actions required, and facilitate the participation 
of various stakeholders in decision-making processes.5 If the indicators are 
observed regularly, they can analyse changes during the observed period.6 They 
consist of datasets selected to provide information for interpreting changes in 
the environment, economy, and society.7 

What is a ‘good’ indicator?

• Specific (must clearly relate to outcomes)

• Measurable (must be quantifiable)

• Usable (practical)

• Sensitive (must readily change as circumstances change)

• Available (relatively straightforward to collect the necessary data)

• Cost-effective (should not be a very expensive task to access the necessary data)

Sources: S. Bell and S. Morse, 2003. Measuring Sustainability: Learning from Doing, Earthscan

Indicators are useful for decision makers as they help:

• Make policy choices favouring sustainable development

• Project the success of efforts in meeting SDGs

Sources: Anon, 2001. Indicators of Sustainable Development: Framework and Methodologies, Commission on 

Sustainable Development: Ninth Session, Department of Economic and Social Affairs

Source: CSE, 2017

Figure 7: Roadmap for template on urban water sustainability
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The selected 42 indicators were derived from the current water scenario of the 
country, what was being discussed or left out in existing templates, indices and 
research. These indicators are a combination of calculations and qualitative 
analysis. 

Basis of timeline selection for indicators
For a greater impact, the template lists indicators as short, medium, and long 
term. This is based on current data availability, as well as data collection and 
analysis. For example, “water availability” is a short term indicator under the 
component “Infrastructure”. It denotes the total litres of water supplied per 
person per day. The data can be availed from the respective municipalities. 
This indicator can eventually be expanded by ULBs to incorporate details like 
variation in water availability in different city wards, seasonal variations in 
water availability and reasons for the variation. For such future indicators, 
equipped departments and protocols need to be established.

Medium term indicators have been proposed five years ahead of their short 
term counterparts. A period of five years as a preparatory phase should be 
given to municipalities/organisations/departments to develop protocols for 
acquiring data collection facilities. A database of five years or more will provide 
confidence and precision by removing undue error related with sampling and 
seasonality.

Long term indicators are placed at least 10 years ahead of short term indicators 
on the timeline. For instance, “household water consumption pattern” would 
require in-depth primary research through interviews, surveys, and Focussed 
Group Discussions (FGDs) to understand the urban household behavioural 
patterns linked with water usage.  

Data availability
Data can be defined as the quantitative or qualitative values of a variable. Each 
indicator needs reliable/accurate data as its foundation. The process of data 
collection is crucial as incorrect data sets can result in misleading information. 
There are two ways of data collection: primary and secondary sources. The 
former is derived or obtained in-situ. Primary data sources include surveys, 
direct observation, or experiments. It is considered more reliable and precise 
compared to secondary sources. The latter refer to documents like census, 
archives, digital or virtual sources, information in books and other print 
media. These are usually inexpensive, readily available, and provide essential 
background for future research.

Due to paucity of data, misreporting, gaps, or complete unavailability, some 
indicators relevant to current scenario were not selected – for example, the 
mixing of sewage with stormwater. Relevant spatial and non-spatial data 
on existing status of the urban areas should be generated using primary or 
secondary sources. It is often observed that information required for designing 
an intervention is recorded by different agencies or service providers. It ends up 
requiring collaboration between several governmental and non-governmental 
bodies. 

Census, government portals, and other sources used in the template for data 
generation are mentioned (see Table 3: List of indicators based on respective 
components). Several proposed medium and long term indicators would 
require primary data collection. These would need strategies to allocate the 
responsibility of data generation to specific departments or organisations. 

For a greater impact, 

the template lists 

indicators as short, 

medium, and long 

term. This is based 

on current data 

availability, as well 

as data collection and 

analysis
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Additionally, data can be collected from direct observations made by surveying 
agencies and from citizen feedback.

Over time, data generation for the same indicators can become inter-disciplinary 
and more nuanced. For example, the above mentioned long-term indicator 
“household water consumption pattern” can have data through qualitative 
research as well as area mapping using Geographic Information System (GIS) 
to indicate the disparity in water availability and its consumption in different 
areas within a city.  

Online water tools/dashboards are another data source. These have been used 
globally and locally, covering different aspects of water resource management. 
Water Indicator Builder enables users to explore, edit and create indicators 
related with water management system.8 Sustainable Cities Water Index ranked 
50 cities across the world on different components such as Resiliency, Quality 
and Efficiency. It is a tool to help inform future improvement and long term 
water sustainability.9 India Water Tool 2.1 was created to help users identify 
and view water availability, quality, and stress, for a specific area through 
interactive maps.10 Similarly, the GEMI Local Water Tool is specifically for 
companies and organisations to evaluate the external impacts, business risks, 
opportunities and management plans related to water use and discharge at a 
specific site or operation.11 The Water Footprint Assessment Tool measures the 
amount of water used to produce each of the goods and services we use. It helps 
in understanding the purposes for which limited freshwater resources are being 
consumed and polluted.12 Annexure 4 shows few of the state/country specific 
tools – similar tools can be prepared in Indian context with open access to city 
municipal officials and technical practitioners.

Limitations of the proposed template
The template has been developed to list indicators on a timescale. It lacks fixing 
of minimum and maximum thresholds to generate a report card in the form of 
an index. For the eventual development of an index, the validity of indicators 
should be ascertained after wide stakeholder consultations. 
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Table 3: List of indicators based on respective components

S.No. Indicators Sub-indicators Unit Timeline Description

Component–Resilience

1. Green spaces Land covered by 
green spaces

sqm per 
capita

Short Green spaces are allocated by planning authority 
in sqm per capita within the city. Area under 
parks, playgrounds, botanical gardens, open 
spaces and city forest area is considered as green 
space. A minimum availability of 8-10 sqm open 
space per city dweller is the proposed standard 
as per URDPFI.13

Data availability: Municipality/Primary Survey/
Department of forest and wildlife 

Presence of buffer 
zone

Yes/No Short Buffer zones are areas situated next to a 
shoreline, wetland, river bed, floodplain where 
development is restricted or prohibited. It 
defines the status of spaces around waterbodies.
Data availability: Municipality, Irrigation 
Department and Environment Department

Buildings covered 
with green roofing

% Long Percentage of buildings i.e. residential, 
institutional and public, equipped with green-
roofing with respect to total buildings present 
in the municipality. The green roof provision 
will decrease time of concentration and thus 
flooding.
Data availability: Municipality/Primary Survey

2. Waterbodies Area reserved for 
waterbodies

% Short Percentage of area reserved for waterbodies 
to act as recharge zone. As stated by NMSH, 
2-5% of municipal area should be reserved for 
waterbodies to act as recharge zone.14

Data availability: Municipality/Primary Ssurvey

Total existing 
waterbodies

Number Short To evaluate the status of waterbodies in a city 
and required steps taken for their upkeep.
Data availability: Municipality/Primary SurveyFunctional 

waterbodies
Number Short

Dried waterbodies Number Short

Encroached Number Short

3 Water disasters Incidence of 
disasters

Incidence Short It is the total number of water related disasters 
such as floods and droughts during last 25 years
Data availability: CWC/Municipality/Department 
of National Disaster Management Authority/ 
State Disaster Management Authority

Property loss Number Short The after effect of disaster caused by natural/
anthropogenic events leading to loss in property.
Data availability: Department of National 
Disaster Management Authority

4 Baseline water 
stress

% Short Baseline water stress measures total percent of 
annual water withdrawals (municipal, industrial, 
and agricultural) to the total annual available 
water resources.
Data availability: CWC
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S.No. Indicators Sub-indicators Unit Timeline Description

5 Water logging % Medium Percentage of low-lying area without drainage 
facility which leads to water logging condition. 
As stated by NMSH, an urban catchment 
consisting of 15 houses or more, which have 
been inundated for more than 4 hours of 
flooding with a depth of 150mm rainfall, is 
considered as a water logged area.15

Data availability: Municipality/Primary Survey

6 Buildings 
with installed 
rainwater 
harvesting 
systems*
*Mandatory as 
per municipal 
byelaws

% Long Percentage of buildings i.e. institutional and 
public, equipped with rainwater harvesting 
structures with respect to total buildings. The 
rainwater harvesting systems provision will 
increase infiltration of storm water and decrease 
time of concentration. 
Data availability: Municipality

7 Sustainable 
urban drainage 
systems (SuDS)

Area covered by 
SuDS

% Long Percentage of area covered with SuDS in relation 
to total paved area and public spaces. SuDS are 
a natural approach to managing drainage in 
and around physical infrastructures and other 
developments. They will increase or enhance 
infiltration of storm water and decrease time of 
concentration. Example of SuDS are permeable 
pavements, swales, detention basin, wetlands 
etc.
Data availability: Municipality

Volume of storm 
water infiltration 
(subject to 
municipality taking 
the ownership to 
do modelling)

% Long Percentage of total volume of water infiltrated 
with respect to total precipitation.
Data can be generated through modeling of 
municipal water areas by software like SWMM, 
Infoworks CS.

Time of 
concentration of 
municipal area 
(subject to 
municipality taking 
the ownership to 
do modelling)

Min Long Time required for the water from the farthest 
point to arrive at the entry or exit of the water 
basin. This parameter measures the response of 
a watershed to a rain event.
Data can be generated through modeling of 
municipal water areas by software like SWMM.

Component–Infrastructure

8 Quantity of 
water supplied

Lpcd Short It is the total litres of water supplied per 
person per day. As per CPHEEO 135 and 150 
lpcd of water should be supplied to cities and 
metropolitan, respectively having pipe water 
supply and existing sewerage facility. 
Data availability: Municipality

9 Source of water 
supply

Groundwater % Short Percentage of households supplied with ground 
water, surface water with respect to total 
households in municipal area. This will help 
in understanding the extraction pattern and 
required measures for a pragmatic use of water.
Data availability: Municipality

Surface water % Short
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S.No. Indicators Sub-indicators Unit Timeline Description

10 Water supply 
connection

Metered 
connections 

% Short Percentage of households connected with 
metered water supply out of total number of 
households.
Data availability: Municipality

Non-metered 
connections 

% Short Percentage of households connected with non-
metered water supply out of total number of 
households.
Data availability: Municipality

No connection % Short Percentage of households with no water supply 
connection out of total number of households.
Data availability: Municipality

Water tanker % Short Percentage of households dependent on water 
tankers out of total number of households.
Data availability: Municipality

Community 
standpost

% Short Percentage of households dependent on 
community standpost out of total number of 
households. It is applicable in slum areas/low 
income settlements of the municipal boundary.
Data availability: Municipality

Hand pumps % Short

11 Continuity of 
water supply

 Frequency 
of supply/24 
hours

Short Number of hours water is supplied per day. In 
most of the municipal area there is intermittent 
water supply but continuous water supply is 
more beneficial.
Data availability: Municipality

12 Coverage of 
storm water 
drainage system

% Short Percentage of area covered with storm water 
network with respect to the total number of 
required drainage networks in the city. The 
greater coverage of drainage network minimises 
risk of flooding.
Data availability: Municipality

13 Sanitation 
coverage

Sewer system % Short Denotes the extent to which wastewater 
management facilities are available to 
individual households across the city, whether 
through centralised underground sewerage, 
decentralised systems or on-site systems such as 
septic tanks. For sewer system it is expressed as 
percentage of total number of households with 
connection to wastewater management systems 
to total number of households. For septage it is 
total number of vacuum tankers allocated per 
thousand households
Data availability: Municipality

Septage No. of 
vacuum 
tankers/ 1000 
septic 
tanks

14 Toilet coverage Private toilets % Short Percentage of households covered by private 
toilet facilities within its premises to the total 
number of households.
Data availability: Municipality/Census

Public toilets Number Short Number of public toilets in a municipal area e.g. 
in commercial and market areas.
Data availability: Municipality/
Sulabh Sauchalaya/NGO

Community toilets % Short Percentage of households having community 
toilet facilities for slum/low income settlements.
Data availability: Municipality/Census
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S.No. Indicators Sub-indicators Unit Timeline Description

15 Treatment 
capacity of
sanitation 
system

Septage treatment
facility

% Short Percentage of septage undergoing adequate 
treatment and safe disposal to the total septage 
generated. Septage is defined as the semi-solid 
matter from onsite sanitation systems like septic 
tanks. It has an offensive odour, appearance and 
high concentration of BOD, COD and TSS etc.
Data availability: Municipality 

Sewage treatment 
facility

% Short Percentage of sewage undergoing adequate 
treatment and safe disposal to the total sewage 
generated. Sewage is untreated wastewater 
which contains black water and greywater, it 
gets conveyed through the sewer network.
Data availability: Municipality

16 Maintenance 
of various 
urban water 
management 
structures

Storm water 
network

Number Short It is the operation & maintenance / cleaning 
of water supply distribution network, sewage 
network and storm water network done in the 
municipal area. e.g. cleaning of storm water 
drains should be done at least three times a 
year,16 water supply every year and sewerage on 
monthly basis or as and when required to unclog 
the networks.
Data availability: Municipality

Water supply 
network

Number Medium

Sewer network Number Short

Component–Quality

17 Availability of 
safe drinking 
water

% Short Percentage of population having access to safe 
drinking water.
Data availability: Municipality/Census

18 Level of 
treatment 
facility of 
domestic 
sewage

Primary level % Short Percentage of sewage undergoing primary level 
of treatment out of total sewage generated. It 
consists of screening and sedimentation process 
without use of chemicals.
Data availability: Municipality

Secondary level % Short Percentage of sewage undergoing secondary 
level of treatment out of total sewage 
generated. The secondary level of treatment 
includes the use of micro-organisms.
Data availability: Municipality

Tertiary level % Short Percentage of sewage undergoing tertiary 
level of treatment out of total treatment of 
sewage. It includes extra steps over and above 
secondary treatment for decreasing nitrogen 
and phosphorus concentration.
Data availability: Municipality

19 Quality of water 
supplied

% Short Percentage of number of samples meeting or 
exceeding specified potable water standards out 
of the total number of samples tested for water 
quality. It denotes the quality of water supplied 
to citizens. An important aspect as poor water 
quality can pose serious health risk.
Data availability: CPCB, SPCB, CPHEEO

20 Quality of 
waterbodies 

Number Medium Number of waterbodies in municipal area that 
meets the water quality criteria in terms of total 
dissolved solids, dissolved oxygen, nitrogen and 
phosphorus, faecal coliform, heavy metals etc as 
per CPCB general standards.
Data availability: CPCB, SPCB
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S.No. Indicators Sub-indicators Unit Timeline Description

21 Change in 
ground water 
level 

mbgl Short The ground water level is measured in mbgl (pre 
and post monsoon every year) for a municipal 
area. Variation is measured for a period of 10 
years.
Data availability: Central Ground Water Board 
(CGWB), PHED

22 Ground water 
contamination

Heavy metal 
contamination

mg/litre Short To ensure ground water is fit for consumption, 
it is essential to check the quality in terms of any 
heavy metals or faecal contaminates. Presence 
of heavy metals is tested in laboratory as mg of 
metal per litres of ground water.
Data availability: CGWB, PHED

Faecal 
contamination

Most 
probable 
number 
(MPN) 

Short

23 Water related 
diseases

Incidence per 
1000

Short Water borne disease incidence per 1000 persons 
is a measure of water quality at the receiving 
end. Water borne diseases majorly include 
diarrhea, typhoid, hepatitis etc.
Data availability: Municipality/PHED

Component–Efficiency

24 Collection 
efficiency of 
sewerage 
network

% Short Percentage of the total wastewater collected per 
day to the total wastewater generated in a city 
per day. 
Data availability: Municipality

25 Reuse of 
treated waste 
water

Meeting 
the reuse 
standard of 
CPCB

Short Treated waste water is fit to be reused for non-
potable purposes like horticulture etc if it meets 
the water quality parameters of CPCB.
Data availability: Municipality

26 Non-revenue 
water

% Medium NRW is % of water supplied by water works for 
which no revenue is raised due to leakage, theft 
and unbilled connection.
Data availability: Municipality

Component–Governance

27 Development 
authority 
created for 
monitoring of 
waterbodies

Yes/No Short If there is a particular government body 
responsible for the state of a city’s waterbodies.
Data availability: Municipality

28 Outreach 
programmes

Conservation 
programmes

Yes/No Medium To see if measures are being taken to spread 
awareness with civic bodies and citizens as 
collaborators.
Data availability: Survey

Ongoing 
conservation 
programmes

Number Medium

Rejuvenation/
revival campaigns

Number Medium

Civic bodies-citizens 
tie up

Number Medium

29 Waterbodies 
holding cultural 
significance

Number Medium Waterbodies are often tied with several cultural 
events. Thus, they are the sites of massive 
human influx and interference. A continuous 
monitoring with public engagement can ensure 
their functioning.
Data availability: Surveys, FGDs

DEVELOPMENT OF A TEMPLATE ON URBAN WATER SUSTAINABILITY

Urban water sustainability A template report.indd   35 26/02/18   3:37 PM



36

URBAN WATER SUSTAINABILITY: A TEMPLATE

S.No. Indicators Sub-indicators Unit Timeline Description

30 Revenue 
generated 
from economic 
activities 
in the local 
waterbodies

Rupees/year Medium A large number of people are dependent on 
rivers, lakes, etc for their income. A healthy 
water system is beneficial for their livelihood 
and for survival of the ecosystem. Amount 
of income generated per year will help 
to understand the economic value of the 
waterbody.
Data availability: Interviews,  Surveys, Municipality

31 Grievance 
redressal of 
customer 
complaints

% Short Percentage of water related complaints redressed 
by authorities per day to the total number of 
complaints.
Data availability: Municipality

32 Cost recovery 
in water supply 
services

% Short Percentage of total revenue collected to the total 
operating expenses.
Data availability: Municipality

33 Any city specific 
legislative 
action for 
water resource 
management 

Policies Number Short To know if any particular measures have been 
taken by the state governments for water 
resource management, specific to the city’s 
needs. For instance, several cities like New 
Delhi, Chennai, Bangalore, Ahmedabad, Indore, 
Kanpur, Port Blair, have passed legislations on 
rainwater harvesting.17

Data availability: Municipality

Legislation Number Short

Government bodies 
formed

Number Short

Penalty/punishment 
for polluting local 
waterbodies

Number Short

34 Citizens’ 
perception on 
water resource 
aspects

Water availability Rating Medium To acknowledge citizens’ understanding of key 
water management aspects. For example, what 
is the public perception about the quality of 
water they receive? Rating will be based on 
questionnaire, feedback, surveys, FGDs. 
Data availability: Municipality

Water accessibility Rating Medium

Supply and demand 
situation

Rating Medium

Quality of water Rating Medium

35 Stakeholder 
engagement

Groups involved Number Medium To highlight the extent of inclusive participation 
in government planning and implementation. 
These groups include city officials, urban 
planners, researchers, residents, and consultants. 
The information will be collected through 
questionnaires.
Data availability: Municipality

Proposals for 
implementation 
presented by 
different groups

Number Medium

Proposals 
considered/
incorporated

Number Medium

36 Accountability 
of allotted 
budget for 
water resource 
management in 
the city and its 
expenditure

Water supply Rupees Medium Expense of various urban water management 
components incurred by the municipality. This 
will help to improve accountability regarding 
utilisation of public funds.
Data availability: Municipality

Managing storm 
water including 
rain water

Rupees Medium

Waste water 
management

Rupees Medium
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S.No. Indicators Sub-indicators Unit Timeline Description

37 Household 
water 
consumption 
pattern

Per person usage of 
the accessed water

Lpcd Long To understand the process of water utilisation 
once it has been supplied to households and 
the behavioral patterns related to water 
consumption. This can be documented by 
interviews, FGDs.
Data availability: Municipality

Type of water used 
for additional 
activities (e.g. car 
wash, filling up 
water coolers)

Potable/
non-potable

Long

Seasonal 
fluctuations in 
water consumption 
of a household

Lpcd Long

Household/
neighbourhood 
level water 
efficiency measures 
(e.g. rainwater 
harvesting, recycle 
and reuse, and use 
of water efficient 
measures)

Number Long

38 Incentives 
offered 
for water 
sustainable 
initiatives

Yes/No Short To enquire if the government is encouraging 
and acknowledging sustainable water initiatives. 
For example, Delhi Government’s plan in 2016 
to implement a 10 percent rebate in water bill if 
rain water harvesting was practised.18

Data availability: Municipality

39 Human resource 
availability

Total human 
resource in the 
department

Number Short Information on available personnel, in relation 
to the total population they serve, is required. 
Their skill competence in understanding, 
implementing, and maintaining projects is 
essential for an efficient water management 
system.
Data availability: Municipality

Inter-disciplinary 
resource personnel 

Number Short

Skilled Number Short

Unskilled Number Short

Required Number Short

40 Capacity 
building

Number Short It will address the capacity of staff in water 
and sewerage board to deal with technical 
challenges while designing and maintaining 
water related structures by looking at the level 
of training that they have received e.g. requiste 
certification of technical know how.
Data availability: Municipality

41 GIS mapping Yes/No Medium GIS mapping can be used for accessing the 
accurate data related to land use pattern, 
distribution and status of water resources. 
Data availability: Municipality
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S.No. Indicators Sub-indicators Unit Timeline Description

42 Number of 
polluters 
licensed

Number 
of licenses 
issued

Short This indicator is highly relevant for institutions 
responsible for monitoring and enforcing 
pollution control objectives. Policies regarding 
water pollution control may be found scattered 
within legislative frameworks in connection 
with other environmental legislation, resulting 
in a weak or fragmented regulatory structure. 
This indicator allows for water management 
agencies or relevant authorities to strengthen 
monitoring, enforcement or policy frameworks 
based on the efficacy of existing pollution 
control mechanisms.19

Data availability: CPCB, SPCB, Municipality

Source: CSE, 2017
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4. The way forward

This template is a roadmap for sustainable urban water management. The 
short, medium, and long-term indicators incorporated into the template help in 
measuring the current status of water management and anticipate shifts towards 
urban water sustainability. Based on the proposed indicators, an index can be 
developed to assess and categorise cities on a water management performance 
scale.
 
The template aims to assist civic bodies to recognise their strengths and areas 
of improvement, enabling greater efficiency and constructive results. It will be 
the first step towards Integrated Urban Water Management, an interdisciplinary 
approach, and explore the possibilities for an efficient delivery of services. 
Moreover, an innovative and proactive approach towards water management 
will help municipalities in communicating with wider community to improve 
upon behavioral aspects. A comprehensive monitoring and evaluation will 
ensure accountability, leading to a modified water resource approach and 
prioritise areas for research funding and innovation. 
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ANNEXURES

Annexure I: Value of water expenses vs cost recovery for metros 
and I–III tier cities

Type of cities Expense (Rs/kl) Cost recovered (Rs/kl)

Metro

Delhi 9 4

Mumbai 11 13

Hyderabad 6 8

Bengaluru 13 12

Kolkata 3 1

Chennai 12 11

Kanpur 3 2

Pune 1 1

Surat 2 2

Jaipur 6 2

Class I

Jabalpur 3 1

Aurangabad 4 1

Jodhpur 9 2

Ranchi 5 1

Guwahati 2 0.3

Class II & III

Mussoorie 17 8

Mansa 2 1

Source: S. Narain, 2012. Excreta matters: How urban India is soaking up water, polluting rivers and drowning in its own 

waste, Volume 1 & 2. State of India’s Environment: A Citizens Report, Centre for Science and Environment, New Delhi

Annexures

Urban water sustainability A template report.indd   43 26/02/18   3:37 PM



44

URBAN WATER SUSTAINABILITY: A TEMPLATE

Annexure 2: Institutes responsible for various aspects of water management

Departments/Ministry controlling 
water

Main aspect of water controlled Ministry within Government of 
India

CWC Policy/planning of water resources (WR) 
design consultancy/surface-water data

Ministry of Water Resources 
(MoWR)

CGWB Managing and studies on groundwater 
resources

Central Water and Power Research 
Station

Research/Solution to complex WR problems

Ganga Flood Control Commission Flood control in Ganges Basin

Central Ground Water Authority Regulation of groundwater resources

National Water Development Agency, 
WAPCOS

Water balance studies/optimum utilisation of 
WR Planning and optimum solution to WR 
problems/design consultancy

Upper Yamuna River Board Sharing of Yamuna waters up to OKHLA  
barrage - Yamuna sub-basin body within 
Ganges Basin

National Ganga River Basin Authority Abatement of pollution and conservation of 
 Ganga with River Basin approach

Ministry of Environment, Forest 
and Climate Change (MoEF&CC)

Water Quality Assessment Authority Monitoring of water Quality throughout India MoEF&CC/MoWR/CPCB/CWC/
CGWB/State Government/Local 
bodies

CPCB Water Act 1974/Air Act – Prevent, control and 
abatement of pollution of WR

MoEF&CC

Ministry of Drinking Water/Sanitation Rural water supply/sanitation Ministry of Drinking Water/
Sanitation

MoHUA Urban water supply/sanitation/industrial water/ 
desalination plants

MoHUA

Water Resources Division, 
NITI Aayog

Planning of WR NITI Aayog

Department of Land Resources Integrated watershed management/drought-
prone

MoRD     

Ministry of Rural Development (MoRD) Mahatma Gandhi National Rural Employment 
Guarantee Act (MNREGA) – water conservation

MoRD

Ministry of Agriculture (MoA) Water use efficiency/national watershed 
development for rainfed area 

MoA

National Rainfed Area Authority Problems of rainfed areas MoA

Central Electricity Authority/Ministry of 
power (MoP)

Hydropower MoP

Damodar Valley Corporation Flood control in Damodar sub-basin of Ganges

India Meteorological Department Measurement of rainfall Ministry of Earth Science

Inland Waterways Authority of India Navigation/national waterways Ministry of Shipping and Ports

National Remote Sensing Centre, ISRO, 
Department of Space

WRIS/remote sensing of WR Ministry of Science and 
Technology

Source: Harsha, 2012. IWRM and IRBM concepts envisioned in Indian water policies
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Annexure 3: List of existing templates/indices on water sustainability

S. No. Name of template/ index Specific Components Basis for component selection

1. Environment Sustainability 
Index (2001) 
Anon, 2001. Environment 
sustainability index, World 
Economic Forum 

Country Environmental Systems; 
Reducing Stresses; Reducing 
Human Vulnerability

A measure of overall progress 
towards environmental sustainability 
developed for 122 countries, 
Benchmarking of environmental 
performance, Policy tracking to 
identify areas of success or failure, 
Identification of issues where 
national environmental results are 
above or below expectations.

2. Water Poverty Index (2003)
C.A. Sullivan, J.R. Meigh and
A.M. Giacomello, 2003. 
The water poverty index: 
development and application 
at the community scale, 
Natural Resources Forum

Community/ 
Country

Resources; Access; Capacity; 
Use; Environment

To access the link between poverty 
and water availability.

3. Canadian Water Sustainability 
Index (2005)
Anne Morin, 2006. The 
Canadian water sustainability 
index- case study report, 
Aboriginal Policy Research 
Consortium International

Community Resource; Ecosystem Health; 
Infrastructure; Human 
Health; Capacity

It evaluates community well-being 
with respect to fresh water. Allows 
for specific freshwater issues and 
themes to be explored.

4. Watershed Sustainability 
Index (2007)
H.M.L. Chaves and S. Alipaz, 
2007. An integrated indicator 
based on basin hydrology, 
environment, life, and policy: 
The watershed sustainability 
index, Water Resources 
Management

Watershed 
level

Hydrology; Environment; Life; 
Policy  (HELP)

It focuses on basin level 
management and attempts to 
integrate issues of Hydrology, 
Environment, Life and Policy 
(HELP). No previous indices focused 
exclusively on basin scale. It uses 
Pressure-State-Response model to 
address each HELP dimension.

5. Sustainability Index for 
Integrated  Urban Water 
Management (2009) 
K. Carden and N. Armitage, 
2009. Sustainable urban 
water management in 
Cape Town, South 
Africa: Is it a pipe dream?, 
34th WEDC International 
Conference, Ethiopia

City Social; Economic; 
Environmental; Political; 
Institutional

Developed on the lines of ESI. The 
difference is ESI targets national 
level policy whilst the SIUWM aims 
to improve water management at 
sector level.

6. West Java Water 
Sustainability Index (2010)
I.  Juwana, B.J. Perera and  
N. Muttil, 2010. A water 
sustainability index for West 
Java. Part 1: developing 
the conceptual framework, 
Victoria University, Melbourne

Java 
Catchment

Conservation; Water Use; 
Policy; Governance

Ensures the integration of social, 
economic, and environmental issues 
at all stages of water resources 
management. Developed to address 
the above issues related to West 
Java water catchments.
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S. No. Name of template/ index Specific Components Basis for component selection

7. Environmental Sustainability 
Index for Indian States (2011)
R. Dash, 2011. Environmental 
sustainability index for 
Indian States, Centre for 
Development Finance

States Driving force (D); Pressure 
on Ecosystem (P); State of 
environment (S); Impact on 
health and ecosystem (I); 
Policy response (R) 

It is a diagnostic tool that informs 
and empowers various organisations 
about state level sustainability.  
Indicators selected using the 
Driving Force-Pressure-State-Impact-
Response (DPSIR) framework. It 
is designed to compare Indian 
states with their peers and does 
not indicate an absolute level of 
achievement.

8. Water Impact Index (2012)
Anon, 2012. The water impact 
index and the first carbon-
water analysis of a major 
metropolitan water cycle, 
Veolia Water 

Municipal 
and 
Industrial 
systems

Volume; Stress; Quality Enables comprehensive assessment 
of the impact of human activity on 
water resources. Expands on existing 
volume based water management.

9. Benchmarking Bangalore City 
for Sustainability (2013)
P. Balachandra, 2013. 
Benchmarking Bangalore 
city for sustainability:―An 
indicator-based approach, 
Indian Institute of Science, 
Bangalore

City Water pollution; Urban green 
spaces; Water consumption; 
Land use pattern; Governance

It concentrates on sustainable 
urban development in terms of 
society, economy, infrastructure, 
environment. Study involving 
Bangalore city and four other 
megacities as comparative 
cities demonstrated the value 
of benchmarking. Obtained a 
better understanding of the 
practical and data-related aspects 
of benchmarking cities for 
sustainability.

10. Sustainable Development 
of Energy, Water, and 
Environment Systems Index 
(2014)
Anon, 2014. Sustainable 
development of energy, 
water, and environment 
systems index, Sustainable 
Development of Energy, 
Water, and Environment 
Systems Center

City Water and environmental 
quality; City planning 
and social welfare; R&D, 
innovation and sustainability 
policy

Benchmarking the performance 
of cities across energy, water, and 
environment systems. Increasing 
water quality and minimising 
air pollution. Encourage a multi-
disciplinary approach to the issues 
and challenges of sustainable 
development.

11. Report of sub-committee 
for Development of 
National sustainable habitat 
parameters on ‘Urban 
Stormwater Management’ 
(2015)
Anon, 2015. Report of sub-
committee for Development 
of National sustainable 
habitat parameters on ‘Urban 
Stormwater Management’, 
NMSH

City Master Plan Index; Natural 
Drainage System Index; 
Drainage Coverage 
(Constructed) Index; 
Permeability Index; Water 
bodies Rejuvenation Index; 
Water body Vulnerability 
Index; Water logging Index; 
Area Vulnerability Index; 
People Vulnerability Index; 
Flood Moderation Index; 
Drainage Cleaning Index; 
Complaint Redressal index; 
Climate Change Stress Index; 
Stormwater discharge quality 
Index; Sewage Mixing Index; 
Preparedness Index/ Early 
Warning Index; Rainfall

To deliberate and evolve sustainable 
habitat parameters on “Urban 
Stormwater Management”. 
Core of sustainable storm water 
management is to consider storm 
water as a potential resource. The 
approach that emerged was “What 
gets measured gets managed”.
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S. No. Name of template/ index Specific Components Basis for component selection

Intensity Index; System 
Robustness Index; Tidal Index; 
Rain water Harvesting Index

12. Water Sensitive Cities Index 
(2015)
C. Chesterfield et al., 2016. 
A Water sensitive cities 
index - Benchmarking cities 
in developed and developing 
countries, Cooperative 
Research  Centre  for  Water  
Sensitive  Cities

City Good water sensitive 
governance; Community 
capital; Equity of essential 
services; Productivity and 
resource efficiency; Ecological 
health ; Quality urban space; 
Adaptive infrastructure

It identifies urban water 
management conditions that create 
more liveable, sustainable, resilient, 
and productive urban places, 
consistent with the concept of water 
sensitive cities. It applies an industry-
focused approach to the translation 
of research into an innovative 
benchmarking and planning tool for 
decision makers keen to support the 
transition to a water sensitive city.

13. SDG Index and Dashboard for 
Goal 6 (2016) 
J. Sachs, G.S. Traub, C. 
Kroll, D.D. Delacre, and K. 
Teksoz, 2016. SDG index and 
dashboard, Bertelsmann 
Stiftung, Sustainable 
Development Solutions 
Network

Country Indicators: Access to 
improved water source; 
Access to improved sanitation 
facilities and freshwater 
withdrawal

Focuses on water and sanitation as 
envisaged by SDG 6.

14. SDG Index and Dashboard for 
Goal 11 (2016) 
J. Sachs, G.S. Traub, C. 
Kroll, D.D. Delacre, and K. 
Teksoz, 2016. SDG index and 
dashboard, Bertelsmann 
Stiftung, Sustainable 
Development Solutions 
Network

Country Indicators: Annual mean 
concentration of particulate 
matter less than 2.5 microns 
diameter (PM2.5) (μg/m3) 
in urban areas; Rooms per 
person; Improved water 
source, piped supply (% 
of urban population with 
access)

Focuses on city infrastructure to 
mitigate disaster as envisaged by 
SDG 11.

15. Sustainable Cities Water 
Index (2016)
Anon, 2016. Sustainable cities 
water index, Arcadis

City Resiliency; Efficiency; Quality Focuses on SDG 6 and SDG 11 with 
water at the centre stage of urban 
development.

16. Organisation for Economic 
Co-operation and 
Development (OECD) studies 
on Water Governance in 
Cities (2016)
Anon 2016. Water governance 
in cities, OECD, Paris

City Administrative gap; Objective 
gap; Policy gap; Capacity gap; 
Funding gap; Accountability 
gap; Information gap

It primarily targets local 
decision makers. Proposes “3Ps” 
co-ordination framework around 
policies, people and places to 
suggest response to challenges 
identified. Promotes strategic vision 
across sectors to foster integrated 
urban water management.

17. Composite Water 
Management Index (2017)
Anon, 2017. Composite water 
management index, NITI 
Aayog

Urban and 
rural

Source augmentation; Major 
and medium irrigation; 
Watershed development; 
Demand side management; 
Rural drinking water; Urban 
water supply and sanitation; 
Policy and governance;

The index provides useful 
information for the states and also 
for the concerned central ministries/
departments enabling them to 
formulate and implement suitable 
strategies for better management of 
water resources.

18. City Livability Index (in 
progress)
Anon, 2017. Liveability 
standards in cities, MoHUA

City 15 categories like water 
supply, waste water 
management, open space, 
governance, education, 
health etc.

Beginning with 100 smart cities. The 
index would rank on the basis of 77 
parameters.
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Annexure 4: List of state/country specific water tools

Sustainable Cities Water Index: The index was developed by Arcadis in partnership with the Centre for Economics and 
Business Research (CEBR). It examines the water sustainability of 50 cities from 31 countries across all continents of the world. 
It focuses on water and which city is harnessing its water assets to its greatest long term advantage.

Water Indicator Builder: It is an online tool developed by the UNEP-DHI partnership that enables users to explore and create 
indicator framework to support management and decision-making for improved water resources management. It offers a 
comprehensive list of indicators on different components of water management.

Source: www.arcadis.com/en/global/our-perspectives/which-cities-are-best-placed-to-harness-water-for-future-success-/

Source: www.waterindicatorbuilder.com/home
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India Water Tool 2.1: It is an online tool developed by a Working Group of 13 members coordinated by the World Business 
Council for Sustainable Development (WBCSD). It brings together 14 datasets and risk indicators related to ground water, 
surface water, water use (domestic and industrial), water stress etc. to help users understand their water risks in India.

GEMI Local Water Tool: It is an online tool developed by the Global Environmental Management Initiative (GEMI) 
in cooperation with the WBCSD. It is a tool for companies and organisations to evaluate the external impacts, business 
risks, opportunities and management plans related to water use and discharge at a specific site or operation. It provides 
interconnectivity between global and local water risk assessments and a uniform approach between site assessments.

ANNEXURES

Source: http://www.indiawatertool.in/ 

Source: http://gemi.org/localwatertool/ 
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Water Footprint Assessment Tool: It has been developed by the Water Footprint Network, in collaboration with the University 
of Twente. It is a web application that measures and analyses the sustainability of the fresh water used to make the goods 
and services consumed or produced, followed by prioritisation to reduce use to make water footprint more sustainable. It 
allows to explore the water footprint in a river basin.

Aqueduct: Aqueduct’s global water risk mapping tool has been developed by the World Resources Institute in collaboration 
with several partners to help companies, investors, governments, and communities better understand where and how water 
risks are emerging around the world. The tool shows countries and river basins’ average exposure to five of Aqueduct’s water 
risk indicators: baseline water stress, interannual variability, seasonal variability, flood occurrence, and drought severity.

Source: http://waterfootprint.org/en/resources/interactive-tools/ 

Source: http://www.wri.org/our-work/project/aqueduct 
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Cariboo Water Tool: It is a GIS-based program developed for the Ministry of Forests, Lands and Natural Resource Operations, 
British Columbia. It presents monitoring information from 1,500 stream flow, groundwater, water quality and weather 
measurement stations in the central portion of the Fraser River watershed and provides an overview of watershed characteristics 
including vegetation and topography, along with an overview of current climate and projected climatic conditions.

Northeast Water Tool: It is a GIS-based hydrology decision-support tool developed in partnership by the Commission and the 
Ministry of Forests, Lands and Natural Resource Operations, British Columbia. The tool provides guidance on water availability 
across northern British Columbia and supports decision-making processes for water use approvals and licences.

ANNEXURES

Source: http://cariboo.bcwatertool.ca/stream 

Source: https://water.bcogc.ca/newt 
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Alberta Water Tool: The Alberta Water Tool was developed by Foundry Spatial, an environmental science and consulting 
firm, Canada. It is a cost-effective, point-and-click tool that helps scientists, industry explorers, communities and government 
decision-makers to understand accurate, real-time information about water resources in Alberta.

Source: https://alberta-watertool.com/ 
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Annexure 5: Recommended reading material

A. Morin, 2006. The Canadian Water Sustainability Index- Case Study Report, 
Aboriginal Policy Research Consortium International

Anon, 2007. Indicators of Sustainable Development: Guidelines and 
Methodologies, Economic and Social affair

A. Brown and M. D. Matlock, 2011. A Review on Water Scarcity Indices and 
Methodologies, Sustainability Consortium

S. Narain, 2012. Excreta matters: How urban India is soaking up water, 
polluting rivers and drowning in its own waste, Volume 1 & 2. State of India’s 
Environment: A Citizens Report, Centre for Science and Environment, New 
Delhi

P. Ruess, 2015. Mapping of Water Stress Indicators, CE 394K GIS in Water 
Resources

Anon, 2016. Sustainable Cities Water Index, Arcadis

J. Sachs, G. S. Traub, C. Kroll, D. Durand and K. Teksoz, 2016. SDG Index & 
Dashboards: A global Report, Sustainable Development Solutions Network

S. K. Rohilla, B. Luthra, A. Bhatnagar, M. Matto and U. Bhonde, 2017. A 
Practitioner’s Guide On Septage Management, Centre for Science and 
Environment, New Delhi
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S. K. Rohilla, M. Matto and S. Jainer, 2017. Water-Sensitive Urban Design and 
Planning: A Practitioner’s Guide, Centre for Science and Environment, New 
Delhi

S. K. Rohilla, M.Matto, Shivali Jainer, M. Kumar and C. Sharda, 2017. Urban 
Water Efficiency and Conservation, Centre for Science and Environment, New 
Delhi.

S. K. Rohilla, P. Kumar, M. Matto and C. Sharda, 2017. Mainstreaming energy 
efficiency in urban water and wastewater management in the wake of climate 
change, Centre for Science and Environment, New Delhi

M.Tandon, S. Tiwari, R. Rathi, N. Kulkarni, G. Sandal and E. Kumar, 2017. IUWM 
Toolkit for Indian Cities, Adopt IUWM, ICLEI

Anon, 2017. Liveability Standards in Cities, Ministry of Housing and Urban 
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This template is a roadmap for sustainable 
urban water management. It aims to help 
civic bodies to recognise their strengths and 
areas of improvement, enabling greater 
efficiency and constructive results.
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