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Executive Summary

Water sensitive cities (WSC) is a collaborative approach to plan and manage
the urban water cycle in cities and towns. It considers how the delivery of
water, wastewater and stormwater services combine to deliver water
security, public and environmental health and urban amenity outcomes. This
represents a fundamental shift in the way water, catchment and land use
planning and urban development opportunities are understood in India.

WSC are of particular interest in India, which has a number of growing cities
and towns, as well as a number of highly significant waterways to protect.
Accelerating the uptake of WSC is a challenge. It requires consistent and
strategic collaboration across water and sanitation departments, local/state
governments and forest authorities, and with organisations involved in urban
development planning.

The Agartala city which is being envisioned as one of the best tourist
destinations of the North-Eastern India. To assist Agartala city in achieving
its vision, this project has been undertaken to identify strategic opportunities
to accelerate WSC across the city. The project uses the Water Sensitive
Cities Index to assess the city’s progress towards a WSC. Agartala is the
only Municipal Corporation of Tripura state and for this project, the Agartala
Municipal Corporation (AMC) area as a whole has been benchmarked. It is
important to understand that the benchmarking applies to the location
(Agartala), not to the organisation (AMC), although both are connected

Benchmarking was conducted through a collaborative process of assessing
34 (a mix of quantitative and qualitative) indicators grouped under 7 goals
for water sensitivity as presented in Figure 1.

Ensure good water
sensitive governance

How water

Increase community sensitive
capital is your

city?
Achieve equity of
essential services

Ensure quality urban space

Figure 1: 7 Goals of A Water Sensitive City

The benchmarking exercise was conducted on 4t April 2025, in a half day
virtual workshop hosted by the Urban Development Department,
Government of Tripura. The participants included representatives of Urban
Development Department (UDD), Disaster Management Department,
Agartala Municipal Corporation (AMC), which manages or oversees
drainage and sewerage, Tripura Jal Board (TJB), which manages water
supply, Forest Department, Science, Technology and Environment, Smart
Cities Limited and Tourism Department. Each participant brought different
policy, technical and planning knowledge to help in information sharing and
consensus development to rate the 34 indicators.

The benchmarking results are presented in the circular bar chart (Figure 2).
This chart represents the stages of urban water management in a typical
city, from a focus on (only) essential services (in the inner rings) through to
delivery of a broader range of community outcomes (outer rings).

The evaluation result is characterised by 2 observations. First, the city has
an ongoing challenge to achieve full achievement of the water supply and
sewered cities states. While progress is being made, there is still much more
to be delivered on ground and must be an urgent focus of water
management efforts. Secondly, the city ranks very highly as a waterways



city state. It is the city’s clear strength, and it aligns with its aspiration to be
a tourism destination of choice. However, the challenge is to maintain this
focus on enhancing natural waterways and wetlands, whilst simultaneously
increasing the provision of water supply and sanitation services to the city.
However, the first must not be compromised in order to achieve the second.

Water Sensitive City: 1%
Water Cycle City: 38%

Waterway City: 91% ‘

Drained City: 100%
Sewered City: 0%
. Water Supply City: 67%

Figure 2: Benchmarking Results for the Agartala city

The message from this is clear. The city is not very well served in terms of
essential water outcomes (water supply and drainage), and the service that
is available is largely achieved using conventional servicing approaches.
However, as the city continues to grow, the effects of a changing climate
become more apparent, and existing water and urban infrastructure reaches
the limits of its useful service life, there is a critical choice about whether to
continue to only rely on conventional approaches or whether to incorporate
WSC approaches. A focus on the latter will lift the WSC scores in all rings in
Figure 2. as well as improving social and ecological outcomes for the city.
Conversely, a continued use of conventional approaches may see all scores
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drop over time as trade-offs are required between (say) flood protection and
waterway health in order to accommodate urban growth.

The evaluation results also identified the relative areas of strength and
improvement for urban water in the Agartala city. This evaluation is
represented in Figure 3, showing the scores for each goal area in the WSC
Index.

Ensure
Promote good
adaptive water
infrastructure sensitive
governance

Ensure
Increase

quality community
urban
capital
space
.
Achieve
Improve equity
ecological of
health essential

Improve services

productivity
and
resource
efficiency

Figure 3: Benchmarking results for each Goal Area.

Opportunities for improvement are identified by considering the score for
each goal area in the Index. These opportunities include:

e improving governance, such as through more diverse engagement
in formal and informal governance processes for urban water

e ensuring good quality urban spaces including vegetation cover and
green infrastructure integrated into urban areas
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e promoting and investigating resource recovery opportunities to A 6-point action plan is provided based on the highlights from the
increase production and use of recycled water and harvesting of benchmarking process.
stormwater.



1. Introduction

Water Sensitive Cities (WSC) are cities where water system services are
optimised to enhance the liveability, sustainability, productivity and
resilience of a city. Water sensitivity is characterised by multi-functional
water infrastructure, natural assets and urban design that operates as part
of the water system. In a WSC, citizens are involved in decision making and
can participate in service delivery individually and collectively. Regional,
centralised infrastructure is integrated with small scale, decentralised
infrastructure

The concept of a water sensitive city is increasingly being recognised as a
means to support aspirations around liveability and community health and
wellbeing.

The Australian Cooperative Research Centre for Water Sensitive Cities
(CRCWSC) developed a standardised benchmarking methodology and tool
to evaluate how cities are progressing against water sensitive city goals.
This tool has been applied at a city scale across Australia and internationally.

This methodology is based on a collaborative process whereby input from a
diverse range of stakeholders, who are instrumental in shaping our cities,
can support facilitated discussion and qualitative appraisal against a suite of
indicators relating to land use, infrastructure, natural environment and
community understanding. This can then support an easily understood
evaluation against a range of urban performance metrics to map areas of
focus to improve on current activities.

The indicators relate to 7 goals:

Ensure good water sensitive governance
Increase community capital

Achieve equity of essential services
Improve productivity and resource efficiency
Promote adaptive infrastructure

Improve ecological health
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e Ensure quality urban space.

For this project, the benchmarking process was applied to Agartala city in
Tripura state of India. The project was initiated through the Australia Alumni
Grant Scheme (AAGS) received by Mrs Tarika Gulati, Water Resources
Manager, Alluvium International. The grant aimed to pilot the use of
Australian-developed WSC Index benchmarking process to support a
collaborative and participatory approach to providing policy decision-makers
and urban planners in Agartala, Tripura with the information needed to drive
change in how the city manages its water. This would eventually support the
city to improve their water management to meet the water needs of a
growing population, while supporting the city’s urban sustainability,
resilience and productivity.

Agartala, the capital of Tripura, is situated along 23° 45'- 23° 55' N latitude
and 91°15'- 91°20"' E longitude, in the flood plains of the Haorah River.
Agartala Municipal Corporation (AMC) is an Urban Local Body of type
Municipal Corporations in West Tripura district of Tripura state. There are 51
wards in Agartala Municipal Corporation. It is the only Municipal Corporation
in Tripura. Historically, the city has been an important border-trading town
with trading linkages with Bangladesh and connects to other parts of the
country via Silchar and Guwahati in Assam.

The city of Agartala has an altitude of 12.8 metres. The erstwhile AMC area,
the central portion of the city, is located in an area lower than the
surroundings. The central portion of the city is shaped like a saucer and is
bounded by the rivers Haorah in the south and Katakhal in the north. Due to
its saucer shape, the city is vulnerable to recurrent flooding during
monsoons. The city is being envisioned as one of the main tourist cities of
the North-eastern region of India.

This benchmarking establishes a baseline for strategic urban water
management actions at the regional scale.
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2. WSC Index Tool

Many cities and towns face pressures of climate change, population growth
and rising urbanisation. WSC recognise the fundamental importance of
managing water resources and water systems services to enhance a city’s
liveability, resilience, sustainability, and productivity. However, it is less clear
how an individual city or municipality can assess its current WSC
performance leading to better outcomes.

To address this gap, the CRCWSC developed the WSC Index’, to help cities
measure their performance and identify where they may improve their water
sensitive practices. The Index is a functional, reliable and scientifically
robust tool for benchmarking urban areas against 34 indicators that
characterise a WSC. It has undergone 2 years of testing and validation,
supplying reliable evidence to use in seeking project funding or approval,
and to track progress over time. It has since been applied in around 80 local
government areas (LGAs) and cities in Australia and internationally.

The WSC Index indicators relate to 7 goals as mentioned in Figure 4:
How water =

Ensure good water
sensitive governance
sensitive | ve
Improve ecological
health

Increase community
capital is your
city?
Achieve equity of
essential services

Ensure quality urban space

Figure 4: The 7 Goals of A Water Sensitive City. Credit — CRCWSC,

1 https://watersensitivecities.org.au/water-sensitive-cities-index-tool/

To deliver the Index, an accredited facilitator undertakes a thorough
background review and research and completes a first pass assessment of
the 34 indicators, ranking each on a 1-5 scale and noting areas of
uncertainty. Evidence for the first pass scoring is documented. Following
this, the facilitator presents and explains the Index during workshops,
bringing together experts, professionals, and other interested groups.
Workshop participants typically include representatives from municipal
councils, water authorities and state government agencies. The workshops
allow participants to start developing the collaborative relationships
necessary to bring about real change.

These workshops ensure participants think about WSC concepts and
principles in the same way. Participants discuss the indicators and the
prescoring results (Figure 5) and then discuss their perspectives and
question each other. All participants then agree on a final score for each
indicator. The Index then translates these final scores into several measures
of city status, to show the city’s progress towards greater water sensitivity.
In this way, the Index helps participants identify strengths and what the city
needs to improve.

The provider prepares a benchmarking and assessment report, which
presents comprehensive results. This report also summarises the workshop
discussions and the evidence supporting the ratings. The benchmarking
results are also available on a web interface
(https://index.watersensitivecities.org.au/interactive_index).


https://watersensitivecities.org.au/water-sensitive-cities-index-tool/

1. Ensure good

2. Increase

3. Achieve equity

4. Improve
productivity and
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Figure 5: The 7 Goals And 34 Indicators of A Water Sensitive City.

resource recovery

and ownership at
multiple scales

7.6 Adequate
maintenance
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2.1. Rating Process

Define the region

The Index was applied to the Agartala Municipal Corporation in Tripura
State. Within this, the Index was only to the water systems that support the
city boundary.

Engagement design

In the preparation of the rating process, the facilitator reached out and
discussed the requirements of the Index with the Urban Development
Department, Disaster Management Department and other line departments
of Government of Tripura, to introduce the WSC indexing process and to
plan the workshop. Plans were developed to ensure attendance from a
holistic range of teams from each organisation for attending the workshop.

Pre-scoring

To introduce the workshop to participants, and to initiate data collection for
the project, a pre-scoring was done based on the data availability. A through
desktop assessment or literature review was done to prepare a list of data
required for the scoring of different indicators. Subsequently upon request
the data was received from the department and all the indicators were
scored based on the evidence collected to present a draft score as an
indicator. The pre-scoring results were used to guide workshop facilitation
and the explanations identified in the pre-scoring have been combined with
the workshop data to establish an evidence base for the indicator scores.

Workshop

A half day virtual workshop was held on Friday, 4" April 2025. The
participants from different departments i.e. Urban Development Department
(UDD), Disaster Department, Agartala Municipal Corporation (AMC), Tripura
Jal Board (TJB), Forest Department, Science, Technology and Environment,
Smart Cities Limited and Tourism Department participated. The evidence of
the workshop is provided in Appendix A.

The workshop was structured around the 7 goal areas of the Index. Scoring
of each goal area followed a similar process as described below:

1. The facilitator explained the intent of the individual indicators,
including the indicator's aim and objective and scoring criteria.

2. The facilitator presented the justification and evidence gathered
during pre-scoring and presented the pre-scored number.

3. Open discussion and clarifications of the indicator and its scoring

4. Scoring was adjusted if the evidence collected was provided.

5. Review results and consensus reached among the group.

The Quality of open space indicators (Goal area 6) were scored first to help
with the understanding of the goals and indicators. This provided a
familiarisation exercise for the scoring process. Then the scoring of all other
indicators i.e. social, governance and bio-physical indictors were carried out
in a single group.

2.2 Interpreting WSC Index Scores

The Index scores can be interpreted in several ways: against each of the
goals and indicators, and through 3 diagnostic lenses. These lenses are
summarised below and can be used to benchmark the water related
outcomes between future years, other comparable cities (internationally) or
aspirations to improve IWM outcomes.

Water Sensitive City Goals

This presents the results in terms of strengths and weaknesses against each
of the 7 goals. Each goal is assessed on a score out of 5 based on an
average of the contributing indicators, with 5 representing outcomes which
fully support a water sensitive city.



City—state Benchmarking

City—state benchmarking maps the percentage attainment for progress
against each of the city states in the Urban Water Transitions Framework
continuum, being:

Water Supply City
Sewered City
Drained City
Waterway City
Water Cycle City

e Water Sensitive City.

This is not presented in a linear fashion as a city can achieve multiple city
states at the same time. These results are presented as both percentages
attained against individual city states and as circular bar plot.

The Urban Water Transitions Framework is further explained in Appendix B.
Water Sensitive Outcomes

This lens assesses the city against the 4 outcomes of a water sensitive city:
liveability, sustainability, productivity and resilience.

Resilience in this context is defined as the capacity to maintain water system
services under acute or chronic disturbances, through adaptation or
recovery. Sustainability is the capacity of water system services to deliver
benefits for current and future generations. Liveability is the capacity of the
water system to deliver a high quality of life for communities (such as thermal
comfort, aesthetics, amenity, connection to place, etc), beyond essential
water and sanitation services). Productivity is the capacity of the water
system services to generate economic value.
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Outcomes are scored out of 5, with scores based on average workshop
scores of the indicators which most influence each outcome. Individual
indicator ratings can contribute to multiple WSC outcomes. For example,
improving the rating for the indicator ‘diversify self-sufficient fit-for-purpose
water supply’ related to provision of alternative water supplies would
improve both resilience and sustainability outcomes.

Water Sensitive Practices

The final lens looks at the 3 pillars essential to delivering water sensitive
services, and scores these out of 5. The pillars are:

o Cities as water supply catchments — A city serves as its own
water supply catchment, providing a range of different water
sources at a range of different scales, and for a range of different
uses.

o Cities providing ecological services — A city provides ecosystem
services and a healthy natural environment, thereby offering a range
of social, ecological and economic benefits.

e Water Sensitive Communities — Cities have water sensitive
communities where citizens have the knowledge and desire to make
wise choices about water, are actively engaged in decision making
and demonstrate positive behaviours
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3.Evaluating Performance
3.1. City State Benchmarking

The benchmark results for the Agartala city is shown in Figure 6. Scoring
was based on current performance of the city. Percentage attainment
varied from 100% as a Drained City and down to 0% as a Water Sewered
city. This section summarises the key elements that contribute to the
overall percentage attainment of each city-state.

Water Sensitive City: 1%
Water Cycle City: 38%
Waterway City: 91%

Drained City: 100%
Sewered City: 0%
. Water Supply City: 67%

Figure 6: Benchmarking Results for Agartala city

67% attainment of Water Supply City

Urban water management in the Agartala city rated 67% as a Water Supply
City, most of the houses across the city have equitable access to safe and
secure drinking water. The water sources of piped water supply is diverse
i.e. surface water and groundwater is being used. Most residents and
businesses are connected to a piped water supply, although some rely on

individual borewells at the household level. Water use is 135 LPCD (Liters
per day) which is as per the CPHEEO standard. Awareness of water
conservation has increased with the involvement of Women Self Help
Groups (SHGs) in providing water quality testing, collecting water user
charges and spreading awareness on water conservation.

With reliable central water resource funding and ADB funding, the water
supply systems will be expanded to provide a reliable supply in the
immediate future to the entire population of the city. However, areas of risk
are emerging, especially where the water quality of groundwater and risk of
over-extraction of the resource is a possibility. There are policies that exist
to implement Water Sensitive Urban Design (WSUD) infrastructure as
alternative water sources like rainwater harvesting structures, but this is not
widely implemented nor enforced.

0% attainment of Sewered City

Urban water management in the Agartala city is rated 0% as a Sewered city,
and this is somewhat of an issue requiring urgent attention. Only 2% of
Households in the northern region have access to the sewer system. The
rest of the city has access to septic tanks, noting that maintenance of the
system is still manual using human resources which is questionable and
requires some intervention related to public health issues. Therefore, there
is a question about safe and reliable sanitation services to the people of
Agartala. This has the potential to detract from the city vision as a tourism
destination and a place for further business investment.

100% attainment of Drained City

Urban water management in the Agartala city rated 100% as a Drained city.
Drainage has been addressed by the city government through the laying of
stormwater pipelines throughout the city, and this has decreased the
flooding situation from 2-3 days to a few hours with minor disruption.



Intelligent Control Systems have been installed to monitor flooding along
with the Flood Early Warning system. Awareness of flood risk is widespread
among the citizens and relevant trainings are conducted by the Disaster
Management Department.

91% attainment of Waterway City state
The Agartala city rated 91% as a Waterway City, reflecting the wide diversity
of high-quality waterways and nature areas within the municipal boundary.

This score reflects the strong integration of waterways into the city’s identity
and management. The city has two main rivers running through it. These are
used for the dual purpose of drainage as well providing green and blue open
spaces that are enjoyed by the community. These green-blue spaces are
actively cared for by community groups, strategically linked to the city’s
tourism vision, and supported through substantial investments, including
those by the Forestry Department.

Data is somewhat lacking on water quality, which can be a risk to these
amenity and recreation values. Further, curgent urban policies, planning
frameworks, and development strategies often lack an integrated approach,
thereby limiting the adoption of Water Sensitive Urban Design (WSUD)
principles that are essential for advancing healthy waterways associated
with this Waterways City State.

38% attainment of Water Cycle City state

Urban water management in the Agartala city is rated 38% as a Water Cycle
City. This reflects the emerging intent to adopt WSC and to explore
opportunities to recover water and resources from the urban water cycle.
But this is implemented to a limited degree across the city in terms of
infrastructure, operations and urban development.

The current infrastructure system is a mix of centralised and decentralised
approaches, primarily as a result of historical management practices than
as an intentional water strategy for the city. Water supply is predominantly
provided by AMC via piped water supply, although some residents have
borewells. Few urban areas are sewered, although there are many septic
systems. There is a sense that current systems are not secure and thus may
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not be fit for the future. A move towards attaining 100% water supply and
improving sewered system can be seen in policy and investment strategies
for the city. However, the focus is still on centralised urban system
development. Further diversification of supply sources would help to build
resilience for the city and lift this Water Cycle City score.

There is an example of wastewater reuse from the only sewerage treatment
plant, which helps to reduce pollution of waterways and create alternate
water sources for uses such as gardening. Other resource recovery
examples include production of manure from sludge from septic tanks.
Smart systems are in their infancy in the region in the drainage and flooding
sector.

The urban greening agenda is growing in momentum, with clear strategies
as well as funding from the central government and ADB. There is a good
baseline levels of canopy cover with the ongoing work of creating the
connections to waterways and connected green links.

The community appears aware and engaged on urban water issues and
have cultural and religious values attached to it. This can party be attributed
to a proactive program of community engagement by Tripura Jal Board ‘One
Innovative Approach’ initiative where 60 Self Help Groups (SHGs) were
engaged to collect water changes, conduct water testing and promote
conservation awareness.

There is a sense that WSC is supported at senior levels in key agencies, but
this leadership is not yet supported by the necessary skills (i.e., beyond core
technical, engineering skill sets) and not embedded at all organisational
levels to drive further progress.

1% attainment of Water Sensitive City state

Agartala city rated 1% as a Water Sensitive City. The vision of the city — “to
make Agartala the best tourist place in North-Eastern Region’ has been
adopted by various departments and working in sync on different aspects.
This provides an example of a vision for water that is based on a broader
outcome for the city in which water management is integrated with services
form other sectors and underpinned by principles of healthy environments.
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There is an increasing stakeholder consultation for various public projects,
and the outcomes of the consultations are considered and some of the plans
are redesigned. There is good momentum to influence diversification of
water sources and sewer approaches and continue to connect water (blue)
and nature (green) infrastructure systems in urban areas for liveability,
amenity and climate resilience.

The biggest challenge is improving essential services, especially sanitation,
in a manner that simultaneously strengtheners Agartala’s Water Sensitive
City score. To achieve this, the city should investigate water sensitive
approaches to water supply and sanitation rather than relying solely on
convention, centralized ‘grey’ engineering solutions.

While there are a long-term vision and commitment to water-sensitive cities
principles but adopting WSC at all levels of governance is a challenge. The
departments are still engineering focused with their mandate and work in
silos. Whilst there is an intent to achieve more on gender diversity, this is
not reflected in the workforce nor in senior roles. Other forms of diversity
are also lacking, as is community involvement in higher level planning and
decisions making. Promoting greater diversity, engagement and
collaborating will be a key strategy to advance water sensitive thinking in
Agartala. In addition, with the absence of a master planning document, there
is no strategy/plan/design that governs the city planning by keeping water
as a key element. Therefore, integrated water management, a universally
applicable concept, should be continuous focus of all agencies, particular
opportunities to further integrate urban and water planning.



3.2. Water Sensitive Goals

The Index summarises the performance of the Agartala city against the 7
goals of a Water Sensitive City (Figure 7). Workshop notes along with
comprehensive justification for every indicator rated is provided in Appendix
C.

As shown in Figure 7, the region’s key strengths are:

achieving equity of essential services
increasing community capital

improving productivity and resource efficiency
improving ecological health.

These strengths reflect good flood protection and waterway management,
but poor progress on sanitation services across the region. The city provides
protection from low level flooding, coupled with the connection for urban
areas to areas of high ecological quality, including waterways, rivers, and
state and national parks. The other key strength is the region’s early but
rapid adoption of circular economy principles to develop new and novel
resources from the water cycle including recycled water, stormwater
harvesting, and co-producing facility for sludge treatment.

As with other cities, a number of goal areas have room for improvement.
Water services that rely on a single water source are exposed to risks of
drought and poor water quality. Only a few households are connected to
formal sanitation systems.

Establishing a thriving WSC also requires stronger connections with local
communities, and to take efforts to make WSC a mainstream/business-as-
usual practice across organisations with roles and responsibilities in urban
water management.
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Figure 7: Goal area results for the Agartala city.
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Out of 34 indicators, Indicator 2.5 Indigenous/tribal involvement in urban
planning has been disregarded as there are no tribal/indigenous groups
living in the city so the indicator in not relevant for the city.

In Agartala city, the indicators that are to be further strengthened are
mentioned under each goal. The goals are:

Ensuring good water sensitive governance
Increasing community capital

Achieving equity of essential services
Improving productivity and resource efficiency
Ensuring quality urban space

Promoting adaptive infrastructure.

These opportunities are further explained below:
Ensuring good water sensitive governance

Indicator 1.1 Knowledge, skills and organisational capacity

Current status: Knowledge of WSC and WSUD is not deeply embedded in
departments in the region. With Central government missions like Smart
Cities, AMRUT and ADB funding some integrated water-related skills and
knowledge would be available but multidisciplinary skills are not common.
Core engineering and planning skills tend to dominate the water related
organizations. Without the necessary awareness of WSC and skills to apply
it, it is unlikely that WSC will gain further traction.

Indicator 1.2 Water is key element in city planning and design

Current status: Agartala doesn’t have a city master plan (formal planning
document) to guide the planning process. The organizations like UDD, AMC
and TJB work on their respective mandate of providing services. Agartala
city is in the process of making the Agartala City Master Plan which would
integrate many issues being discussed and also water policy once
developed for the state will guide the urban planners to protect the wetlands
in the city.

Indicator 1.3 Cross-sector institutional arrangements and processes

Current status: there is no forum to discuss cross department water
management issues nor a governance structure to support collaborative
projects however studies are being conducted to understand the situation
and Agartala Smart Cities is doing capacity building programs, exposure
visit for various water organizations (AMC, TJB) under ADB grant on current
situation to provide insights into cross sectoral processes.

Indicator 1.7 Equitable representation of perspectives

Current status: There are notable efforts to ensure more equitable
representation in the region. As per mandate, 4% of total vacancies in
government jobs are reserved for the disabled and 50% of women are
represented in various elected representative bodies. The implementation
of the same can be challenging, however, whether disabled people are in
government or not is beyond the scope. For drinking water, and with respect
to water tank projects, there is an effort to involve minority communities. If
these diversity initiatives are maintained, they will likely contribute to more
equitable representation at all levels of the key organisations and enhance
community engagement.

Increase community capital

Indicator 2.3 Shared ownership, management and responsibility of water
assets

Current status: The water assets are managed through a central system with
formal water organizations, however with only 67% of the water supply
coverage, there is a high level of shared ownership of assets within the city.
Despite this, homeowners are often discouraged by the departments from
managing their own water systems, including onsite septic tanks for water
management, borewells. It is also understood that some of the urban water
bodies near the temples are managed by the temple. However, there are no
mechanism to monitor these privately managed water bodies, and limited
support or backup in case one fails. The stewardship of other water ‘assets’,
such as waterways in urban areas, is less active.



Achieve Equity of Essential Services

Indicator 3.2. Equitable access to safe and reliable sanitation

Current status: Sanitation coverage is not adequate in the city. As per
current situation, sewerage system is available in the northern part of the
city i.e. only around 2% of the households have access to the sewer system
in the city. Households also have access to individual and community toilets
and have septic tanks as well.

Improve Productivity and Resource Efficiency

Indicator 4.1. Broad community benefits from water-related services

Current status: The current and planned projects like greening of Haorah
riverfront develop would decrease the nutrient load in the river and the storm
water drainage system would help in public health benefits and greening
actions would provide thermal comfort. However, these additional benefits
are not actively planned for as part of the business case.

Indicator 4.2 Low GHG emissions in the water sector

Current status: Currently the state’s power demand is through gas-based
energy which is a high greenhouse gas emissions source. Alternative source
like solar energy is being considered but not necessarily for suppling to water
infrastructure. With the increasing infrastructure services planned for the city
(water supply and sewerage) there is an opportunity to look for more
renewable energy sources.

Ensure good quality urban spaces

Indicator 6.2. Urban elements functioning as part of the urban water system

Current status: Cities and towns across the region are mostly situated on
waterways, and the communities have a strong connection to water-related
cultural and natural values. WSC and WSUD is not considered in urban
design and planning in Agartala thus there are limited urban elements that
can function as part of the urban water system.
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Promote adaptive infrastructure

Indicator 7.3. Integration and intelligent control

Current status. A Smart Intelligent control system is available for flood
management. A Flood Early Warning System (FEWS) has been developed
for Agartala and the tools in the FEWS include the ability to view maps,
monitor rainfall and water levels, update rainfall and water level data.
However, technology such as level sensors or SCADA (Supervisory Control
and Data Acquisition) system are not used for water treatment or wastewater
treatment plants, nor networked into broader systems to facilitate active
management.

Indicator 7.6. Adequate maintenance

Current status: The city officials have now received more user charges with
help from involving Self Help Groups (SHGs) however they are still not able
to fully recover the maintenance costs.


https://www.google.com/search?sca_esv=cba1f4f3559086d0&sxsrf=AE3TifOi4xArf1tV3ht9ipXbTI2IlinByA%3A1758871125506&q=Supervisory+Control+and+Data+Acquisition&sa=X&ved=2ahUKEwiJ05DF8fWPAxVyR2wGHXqsBekQxccNegQIIBAB&mstk=AUtExfAAuGi_WwaJxqHtxiBjiind9Tft_m70X-3A_FofhRnH9duZVMvh9ASoX2P41zmeOjdYtWI0OyR41DzIs8ep5DUfUXdUy9BvzwC3DyZtzyGAEMXVfXlXTQTH9ZnZq8xMKAZ0izImIbofNY0M0WoCawawNpow2nMHeQQNBCo7vw7nw52J3X4g35UCrrVJBLtraK1-bXFC7l1nMq5QS9VshH2AuKDJZJtmHwPNtnpIBw4Qp1l91gC0OP37VFEEvj4InJ_GW3mz00P2nWxbN2eTMc0u&csui=3
https://www.google.com/search?sca_esv=cba1f4f3559086d0&sxsrf=AE3TifOi4xArf1tV3ht9ipXbTI2IlinByA%3A1758871125506&q=Supervisory+Control+and+Data+Acquisition&sa=X&ved=2ahUKEwiJ05DF8fWPAxVyR2wGHXqsBekQxccNegQIIBAB&mstk=AUtExfAAuGi_WwaJxqHtxiBjiind9Tft_m70X-3A_FofhRnH9duZVMvh9ASoX2P41zmeOjdYtWI0OyR41DzIs8ep5DUfUXdUy9BvzwC3DyZtzyGAEMXVfXlXTQTH9ZnZq8xMKAZ0izImIbofNY0M0WoCawawNpow2nMHeQQNBCo7vw7nw52J3X4g35UCrrVJBLtraK1-bXFC7l1nMq5QS9VshH2AuKDJZJtmHwPNtnpIBw4Qp1l91gC0OP37VFEEvj4InJ_GW3mz00P2nWxbN2eTMc0u&csui=3
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Water sensitive outcomes and practices

The WSC Index filters results based on WSC outcomes and practices.
These are discussed in the following sections.

WSC outcomes

Water sensitive outcomes assess the performance of the urban water
system against the delivery of Resilience, Sustainability, Liveability and
Productivity outcomes, as described in Section 2.2.

The results in Figure 8 indicate how Agartala city is performing across the
WSC outcomes on a scale of 1 to 5. Progress is being made towards all
outcomes, with better results for resilience and sustainability. The higher
score for sustainability reflects the high scores for water literacy and
community’s connection with water. There is a range of water resources and
funding available for basic services (water supply, sewers and drainage) like
central government programs (AMRUT, Smart Cities), ADB funding etc. The
quality of surface and ground water resources, together with the benefits of
healthy habitats. Areas of higher amenity are widely spread throughout the
city and accessible, and the city respective departments continue to invest
in programs to expand the connectedness of the blue and green
infrastructure along with increasing tree canopy in urban areas.

Score

2.5

Resilience Liveability Sustanability Productivity

Figure 8: Assessment of Water Sensitive Outcomes.



WSC practices

The results in Figure 9 indicate how Agartala city is performing with regard
to WSC practices. The growing number of examples of increasing and
protecting blue and green resources throughout the city helps the city
provide ecosystem services.

Based on this result, it is recommended that improvements in practice
should be primarily directed at developing ‘cities as catchments’ which
means access to water through a diversity of source at a diversity of supply
scales. This can be achieved by providing equitable access to safe and
secure potable water supply and equitable access to safe and reliable
sanitation services to people. Generally, all water infrastructure assets are
currently designed for single purpose use. With increasing sanitation
infrastructure to increase safe and reliable coverage, it would be important
to understand the reuse of treated wastewater and a policy for the same
could be developed for the city scale. In addition, the storm water is possibly
another resource that could be captured via drainage system and treated as
an alternate resource to supplement the water supply. Therefore,
understanding of the city as a catchment city would be important and the
same thinking can be incorporated into the master planning process.

Score
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Water Sensities Cities as catchments  Ecological services
communities

Figure 9: Assessment of Water Sensitive Practices.
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4. A 6-Point Plan

An action plan has been developed for the Agartala city summarising some
of the key highlights from the benchmarking process. Actions are listed
under the 3 transition pathways identified in Figure 10, and do not reflect the
priority of actions to be undertaken. Actions are mutually reinforcing and
provide an overarching framework for consideration by the departments.

/____/ WATER SENSITIVE CITIES
/ {

Enabling Structures On-ground Practices

Vision & narrative Water systems planning
Evaluation frameworks Urban and landscape design
Policy & strategy
Legislation & regulation
Incentives
Revenue,funding & investment

Socio-Political Capital

Leadership

Science influence
Water systems design Networks

Operation & maintenance Capacity

Monitoring & evaluation Community connection
Citizen engagement Learning culture
Cost-benefit analyses

CURRENT SYSTEMS
Figure 10: Transition Pathways to Improve Water Sensitive Practices
and Deliver Water Sensitive Outcomes.

4.1. Enabling Structures

Action 1: Embed WSC strategies in Master Plan, skills and leadership.
WSC leadership in the region has already been established, in large part
due to the Agartala city vision driven by Tourism Department. The next stage
is to translate this commitment into urban planning and into the strategies
and policies of each department, so there is a clear line of sight to the
activities and investment of each organisation. “What gets measured will get
managed”, and establishing objectives and metrics for WSC within a city-
wide master plan will help to drive it towards mainstream practice. This will
ensure the establishment of responsibilities to implement the shared
integrated vision. This will include master plans and organizational plans of
various departments. It articulates in more detail how WSC will be
implemented in water planning, sanitation planning, flood management,
forest planning, community engagement and urban planning.

Action 2: Require / enforce WSUD in new urban developments. The
uptake of WUSD in new developments or project work is considered poor in
the region, in part because it is not planned for nor enforced. The embedding
of WSUD will have to be considered at all stages of developments,
particularly the initial stages of planning. The initial focus of this action is
enforcement of WSUD in planning approvals, with subsequent stages calling
for enforcement of planning conditions on the ground. This is also an
opportunity to embed the WSUD into the new projects under various central
and ADB funding opportunities.

4.2. On-ground Practices

Action 3: Develop a Sanitation Strategy

There is an urgent need to address the low scores for the Sewered City
state. While the obvious solution is to investigate a centralised sewer
systems that connect the city to treatment facilities, it is recognised that this
is a significant undertaking. Therefore, the recommendation is to develop a
strategy to improve sanitation outcomes, using the most efficient and



effective means possible, and with a long-term view in mind. This strategy
should include objectives such as addressing inequity in access to safe
sanitation, effective collection and treatment of wastes so they can
eventually be managed as a resource, investigation of these reuses. The
strategy should aim to address urgent gaps in sanitation in a way that builds
the city’s sustainability and resilience in the long term.

Action 4: Strengthen water security through recycled water and
stormwater use

A key risk to Agartala city is their reliance on a single water source, which
makes them vulnerable to inadequate and unreliable supply and poor
instream water quality. To address this, Agartala should develop a regional
water security strategy that actively diversifies water sources, with a strong
focus on increasing the production and use of recycled water from treatment
plants and harvesting stormwater.

This strategy should:

o Embed alternative water sources into urban design (e.g., rainwater
tanks, third-pipe recycled water systems 2, and stormwater
harvesting schemes).

e Scale up resource recovery opportunities through increased
sewerage connections and treatment capacity, enabling greater
reuse of treated water.

e Collaborate with departments, the Jal Board, universities, industry
groups, and other agencies to expand reuse opportunities and
strengthen implementation.

2 third pipe recycled water distribution systems is to add a separate pipeline network to deliver
treated, non-potable recycled water for non-potable uses like irrigation, toilet flushing, or industrial
processes, complementing existing potable water systems.
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¢ Evaluate, document, and share lessons from local initiatives as well
as relevant Water Sensitive Cities (WSC) case studies to inform
future efforts.

By embedding recycled water and stormwater use into regional and urban
planning, Agartala can enhance water security, reduce dependence on a
single source, and create circular economy benefits that support both
resilience and sustainable growth.

Action 5: Funding maintenance of water related assets

One of the biggest obstacles is resourcing maintenance of water assets by
the Agartala Municipal Corporation. The incorporation of realistic
maintenance costs into budgets will help ensure that these assets are
adequately maintained and thereby help reduce the future risk and the
financial burden associated with rectifying assets. Further investigation of
the gap between revenue/charges and costs is required to explore
opportunities.

4.3. Socio-Political Capital

Action 6: Enhancing Community Involvement in Urban Water Decision-
Making. To foster inclusive, transparent, and participatory urban water
governance in Agartala by embedding community engagement mechanisms
into water-sensitive city planning processes. This can be achieved through
different activities like:

- Establish Community Reference Panels (CRPs): Form diverse
panels representing local residents, community leaders, women’s
groups, youth, and marginalized communities to provide input on
water-related decisions, policies, and infrastructure projects.

- Design Inclusive Engagement Processes: Develop structured
engagement frameworks that ensure meaningful participation at all
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stages of major water projects—planning, design, implementation,
and monitoring.

- Develop Guidelines for Stakeholder Engagement: Create
standardized guidelines and toolkits for engaging communities in
water-sensitive planning, with emphasis on transparency,
accessibility, and responsiveness.

Capacity Building for Inclusive Engagement: Conduct training
programs for municipal staff, planners, and community facilitators to
build skills in engaging with marginalized groups, especially women,
informal settlers, and low-income households.

Leverage Local Knowledge and Networks: Integrate traditional
water practices, local knowledge, and community networks into
planning to ensure culturally relevant and sustainable solutions.
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Appendix A: Workshop Evidence
The final list of participants to be received from the Urban Development Department. The workshop evidence is presented here:
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Appendix B: The urban Water Transitions Framework

The following is adapted from Brown et al 2016 The 6 states form a continuum that can be mapped along 2 dimensions:
The Urban Water Transitions Framework (Brown et al., 2009) identifies 6 e Socio-Political Drivers: the demands and expectations that emerge
developmental states that cities move through on their path towards from society’s growing environmental awareness, amenity
increased water sensitivity. It can help urban water strategists define the expectations and evolving attitudes toward water management
attributes of more sustainable cities and identify the capacity needs and

institutional changes required for more sustainable water management. ¢ Service Delivery Functions: the increasingly diverse services
Figure 11 presents the Urban Water Transitions Framework. required to address those drivers as cities transition to greater

sustainability.

Cumulative Socio-Political Drivers

> The first 3 states of water management meet largely utilitarian expectations
Watersupply | [ Pubicheatt | [ Floodrotection | [ Socialamerity. | [ Limis onnatural [ ntargeneationa of supplying water, protecting public health and mitigating the impacts of
oty e orateeton ||| [rireate change floods. However, the following 3 states mark a significant shift beyond

survival needs, towards a more sophisticated goal of greater water self-
sufficiency and reduced environmental impact. Rivers, streams and lakes
are now seen as places for social interaction and aesthetic appreciation;
communities are becoming increasingly proud of their sustainable water
management practices. Innovative design solutions tailored to local
contexts become dominant features in cities in the later transition states.
Importantly, the framework reflects an embedded continuum, whereby later
city—states build on infrastructure and approaches achieved in earlier city—

|

Adaptive. multi- tat
Diverse. functional
fit-for-purpose infrastructure & states.
sources & end- urban design
Supply Seperate Point & diffuse use efficiency. reinforcing water

hydraulics sewerage
schemes

 Drainage source pollution | | waterway health |  sensitive values &

Three pillars of a water sensitive city

Service Delivery Functions The continuum underpinning the Urban Water Transitions Framework is
built on 3 principles (or ‘pillars’) of practice:
Figure 11: The Urban Water Transition Framework (Brown et al, 2009). 1. Cities as water supply catchments
2. Cities providing ecosystem services

3. Cities comprising water sensitive communities.



The first pillar represents the concept of cities not relying exclusively on
their natural water sources — be that rainfall runoff accumulated in
catchments or groundwater. Instead, they should develop a broader
portfolio of water sources, including urban stormwater, roof runoff, recycled
wastewater, desalinated water and groundwater. In a Water Sensitive City,
these sources would be utilised as required through a variety of
infrastructures associated with water harvesting, storage, treatment and
delivery.

The second pillar envisions an urban landscape that actively supports the
environment, rather than degrading it and draining it of resources. This can
be achieved through innovative use of public spaces and green spaces. In
addition to providing public amenities, these spaces could incorporate
sustainable water management alongside other ecological services such
as carbon sinks, opportunities for food production, and an improved micro-
climate through providing shade.

The third pillar points to the importance of institutional capacity and social
support for achieving sustainable urban water management. To
successfully implement this pillar, the local institutions invested in and
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responsible for delivering water management must fully embrace
technological solutions. It also requires a community to be informed and
engaged about water, and actively involved in the co-management of water
services.
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Appendix C: Workshop Notes

Indicator Rating Confidence Evidence

0-5 High/Med/Lo
w

1. Ensure good water sensitive governance

1.1. 2.0 Medium e Current water related organizations like Urban Development Department, Tripura Jal board and
Knowledge, Agartala Municipal Corporation (AMC) working on water sector are dominated by engineering skills.
skills and The practitioners are usually geared towards technical rather than multidisciplinary skills.
organisational

capacity e The organizational structure of key departments shows a typical hierarchy of engineering dominated

positions (Figure below).

o With different missions like Smart Cities, AMRUT 2.0 and ADB funding some integrated water-
related skills and knowledge would be available but multidisciplinary skills are not common.

e Some headway into training about IWRM, AMC hosted training on WASH3.

e TJB s recently formed in 2020, and its initial focus was on engineering, which is being
strengthened. After TJB is being strengthened in another 6 months then they will look into improving
multidisciplinary skills.

¢ Availability of women SHGs in 28-30 wards out of 51 are engaged for collection of water user
charges. However, they are not formally integrated into the structure. These SHG charges a share
of taxes to sustain themselves.



https://www.tripuratimes.com/ttimes/amc-hosts-successful-training-program-on-wash-21700.html
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Indicator Rating Confidence Evidence

0-5 High/Med/Lo
w

AMC Hosts successful training program on WASI-‘;

Agartala , Dec 07, 2024, TRIPURATIMES Desk

Agartala Dec 07: In a concerted effort to enhance the sanitation, water quality, and hygiene standards in the city, the Agartala Municipal
Corporation (AMC) organized an impactful workshop focused on the theme "Water, Sanitation and Hygiene” with respect to people's
behavioural change and communication. The event was held at Sonar Tori Hotel in Agartala, and was orchestrated under the aegis of the
Agartala Smart City Project with support of Asian Development Bank (ADB)

Organizational Chart of Tripura Jal Board
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EE 6IS Assistant - 3 DEO-S) = = =0 =
1.2. Water is 1.0 High e Agartala doesn’t have a master plan thus there is no formal planning document to guide the planning
key element in process.
city planning e The organizations like UDD, AMC and TJB work on their respective mandate.
and design e There is no exclusive water sensitive planning but its component of other plans.

Agartala has also received funding of various central-funded schemes like Smart Cities, AMRUT 2.0
and ADB funding to work on water supply, sewerage, drainage and water and open spaces etc.
o TJB was set up as per the Act of the state.




30 | Water Sensitive Cities Benchmarking and Assessment: Agartala, Tripura

0-5 High/Med/Lo

w

Indicator Rating ‘ Confidence Evidence

e Drinking water is the responsibility of Jal Board, sewerage and drainage comes under AMC/TJB.

e UDD as a supervisory body (For other 19 ULBs as well)

e Agartala city is in the process of making Agartala Master Plan which would integrate many issues.

e - Water policy will guide the urban planners to protect the wetlands in the city.
1.3. Cross- 2.0 High e As per the research, there is no integrated water management forum and a governance structure to
sector support collaborative projects.
institutional e There might be cross-sector engagement at the senior executive level but there was no indication
arrangements yielded during the desktop study. The organizations work on silos as per their organization’s mandate
and processes and less of collaboration to deliver multiple benefits.

e Structural arrangements for interdivisional structure may not be present but there are trainings like
the recent wash training organized by AMC.

e Studies are being conducted to understand the situation and Agartala Smart Cities is doing capacity
building program, exposure visit for various water organizations under ADB grant on current situation
but unaware of integration.

¢ However, the city lacks enabling structures.

1.4. Public 3.0 High e For developing a Smart cities proposal, a range of consultations with various stakeholders were
engagement, conducted to involve in decision making
participation . e Arange of stakeholders participated in the consultations conducted for:
and e Stakeholder consultation and co-design workshop for ADB ADB-assisted project “Maharaj Bir Bikram
transparency College (MBB) College Lake Revitalization held on 5th November 2021 organized by Agartala Smart
City Limited. The design of the plan changed i.e. an auto stand shifted after consultation with the
public.
e Public Opinion Survey for Haorah Riverfront Development project was conducted by Agartala Smart
City Limited

e Self Help Groups (SHGs) have been trained to conduct doorstep water testing with Field-Testing Kits
(FTKs) to promote conservation awareness among citizens

e Selection of project beneficiaries and selection of sites will be done through people's participation in
the Mukh Mantri Scheme for developing water bodies and its rejuvenation. These activities just
started, and score may increase once this scheme is fully implemented in Agartala.

1.5. 3.5 Medium o Agartala city is being developed as one of the tourist cities of the North-East, thus providing essential
Leadership, services like water supply, sewerage etc. is really important.




Water Sensitive Cities Australia | 31

Indicator Rating Confidence Evidence
0-5 High/Med/Lo
w
long-term e Vision for Agartala has been prepared Tourism depart in coordination with UDD, AMC and Forest
vision and Dept to make Agartala a tourist-friendly and model city in India. Collaboration joint effort between
commitment Tourism dept (for water sports), Urban dept (wetland development), AMC (cleaning water bodies),

forest dept (afforestation).

e The vision brings water, tourism, urban development hence higher score is recommended.

e The city has witnessed significant growth and development in recent years, with various initiatives
undertaken to improve its infrastructure and enhance the quality of life for its residents.

e Based on central funding missions, some water sensitive approaches like rejuvenation and
revitalizations of natural assets like Lakes, ponds, rivers have been done to increase the liveability,
resilience of the city however, that has not been liked to any leadership or champion of the same.

e Comprehensive vision, with the leadership involved at the highest levels regularly. A higher score is
recommended as the Chief Secretary reviews everything. Hence leadership at the highest-level

reviews it.
1.6. Water 3.0 High e In Agartala, water investment based on active urban reforms, such as Smart Cities Mission, AMRUT
resourcing 2.0, JNNURM etc, and various ADB fundings have been helping with the essential services.

and funding to
deliver broad
societal value

1.7. Equitable | 2.5 Low

e 50% of the ward membership is reserved for women in elected representative bodies
representation e Several projects for the benefit of MD groups
of . e Projects on water tank, DW supply, try to involve SC and minority communities.
perspectives ¢ TJB- mandate of having 33 % reservation or % rd. of women in committees.
o Disabled people may not have occupied a position in the elected bodies of the government but there
is a mandate of 4% reserved for disabled and 33% for recruitment of women
2. Increase community capital
2.1. Water 4.0 Medium e Tripura Jal Board has engaged 60 Self Help Group Women Members to collect water charges from
literacy the consumers within AMC areas by using POS Machines since 23rd June 2022 and they are

collecting water charges successfully. These SHGs also enhance urban water management by
conducting doorstep water testing with Field-Testing Kits (FTKs) to promote conservation awareness.
e SHG women are actively engaged, and water literacy is higher than national standards.
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e YuvaVikash Kendra is a Leading Gandhian Youth Organization in Tripura State and have been
working in water conservation

e Arange of stakeholders participated in the consultations conducted for:

e Stakeholder consultation and co-design workshop for ADB assisted project “Maharaj Bir Bikram
College (MBB) College Lake Revitalization held on 5th November, 2021 organized by Agartala Smart

City Limited.
e Public Opinion Survey for Haorah Riverfront Development project was conducted by Agartala Smart
City Limited
2.2 3.0 Medium e The water bodies like lakes, ponds, rivers, and wetlands present in the AMC region are celebrated as
Connection travel destinations, religious or cultural connections to water as below:
with water e These water bodies are mentioned and celebrated as travel destinations, indicating some level of

recognition and appreciation. Darvesh Tripura 2.0 highlights the projects that would be taken up,

featuring water

Revival and restoration of Ujjayanta Palace (ADB funded): development of water feature

Revitalization of MBB College Lake (ADB funded)

Development of Children’s Park

MG Bazar Pond under innovative use of water bodies

Religious or cultural connections to water are not explicitly mentioned, but the revival of Ghats as part

of the Harora River Vitalization Project would benefit the religious activities like Durga Puja.

e The rivers (Haorah and Kathakal) are vital for water supply and drainage. This suggests that water is
recognized as an essential asset for the region's well-being.

e For the community, the connection between water and green spaces are even evident as per

research.
2.3. Shared | 2.5 Medium e Water assets are centralized system and rest with formal water governance organisations.
ownership, e Agartala has a different type of system with several water bodies near and managed by temples.
management e Bigger water bodies managed by ULBs. STPs are also managed by ULBs
and e Households can have wells or small ponds, govt. not against this practice and about 20% of
responsibility households have their own water bores and manage their own water. Owning wells and water bodies
of water assets is not discouraged in Agartala.

e No monitoring mechanism of the water bodies managed privately
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o Autonomous Local Bodies also manage the water. There is no mechanism in place to manage water
bodies not managed by the urban local bodies.

e There is shared management and ownership of water which can supports another system in case
one fails.

Low e Water and weather-related extreme events experienced in Agartala are storms, flood, cyclones,
heatwaves etc.

e The Disaster management plan (2020-21) of AMC has been prepared keeping in mind the overall
safety and security of the esteemed citizens, and the optimal use of available resources for effective
disaster management.

e Flood is a common phenomenon during heavy rainfall in the capital city Agartala. The shape of the
centre of the catchment area being like a saucer, the rainwater deposits easily to cause flood and
waterlogging. There are also threats from storms and cyclones every year, which occasionally occur
during the monsoon months.

e Disaster Management Plan (DMP) is there in the state, and the plans are updated from the community
level to the state level every year.

e Early warning system: Central Command System exists with community responders. For urban areas-
there are community level respondents for rescue operations

e Automated weather stations (AWS) in Agartala city and for river areas. AWS are there under several
departments. Approval for a microsystem for EWS. E.g. Agri department has an early warning
dissemination mechanism system.

e SMS based early warning dissemination system operational in Tripura since 2018. Social media
dissemination in WhatsApp groups, Facebook etc.

e People also use display systems for public addresses or disaster warnings.

e During Cyclone 2024, best practices in Agartala resulted in no lives lost. August 2024 was also well
managed. The city is building capacity from the top to the local level by February and March.

e Disaster management centre is there with emergency equipment but, if required, can be deployed
from other regions as well. The community quick response team is available. 200 armed forces
volunteers and 200 other volunteers are there.

e Awareness generation is conducted on a monthly basis.

Disaster Management Plan has a 50-point checklist for disaster management that is being followed
which includes capacity building etc.
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2.5, . Tribals mostly live in forest and remote areas of Tripura.

Indigenous e Tribals may be working or staying and having livelihood in urban areas including working in
involvement in government.

water planning e They don't own a particular asset. So, their relevance is less here.

e Agartala was once ruled by a tribal king
The relevance of this indicator is not much.

3.1. Equitable | 3.0 High e Agartala has been receiving various levels of funds to provide piped water supply to households,
access to safe some of the programs are:

and secure ¢ The Northeastern Region Capital Cities Development Investment Program (NERCCDIP) envisages
water supply achieving sustainable urban development in the Project Cities of Agartala, Aizawl, Kohima, Gangtok

and Shillong through investments in urban infrastructure sectors: (i) providing and laying of 177 km
distribution pipelines in the Central Zone of Agartala, (i) AMRUT Mission - is designed to provide
universal coverage of water supply through functional taps to all households in all the statutory towns
in the country and coverage of sewerage/septage management in 500 cities covered in first phase of
the AMRUT scheme. As per AMRUT, service Level Improvement Plan and the proposed/projected
service are mentioned below4: By 2020, 90% household level coverage of direct water connections,
- By 2020, per capita quantum of water supplied 90 Ipcd (baseline 70 Ipcd) and by 2020, 100% quality
water supplied.

e Around 68% coverage in Agartala city as of today and about 85% proposed after completion of
AMRUT project by end of year (TJB) 135 Ipcd water is supplied to the connected areas

e Once electricity connection is setup then there will be increased in coverage.

3.2. Equitable | 1.0 Low e As per AMRUT, Service Level Improvement Plan sewerage connection proposed are:

access to safe e About 20% of the population will have access collection efficiency and treatment to a sewer
and reliable connection

sanitation e (map below) and 100% of the city will be covered under latrines (individual or community).

4 Service Level Improvement Plan (SLIP) for 2017-18 to 2019-20 under AMRUT by Agartala Municipal Corporation Agartala, Tripura
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e As per current situation, sewerage system is available in the northern zone of the city. Around 3500
households’ connections are there out of 1.22 lakh households which would cover only 2% of the
households.

Sewerage System
Agartala, Tripura

Legend
Sewerage Line
Municipal Boundary
Sewerage Point

A

0 0.5 1 1.5 2 km

alluvium
3.3. Equitable | 4 High
access to e Floods are recurrent and have the potential for disaster in the State. They occur every year during
flood _ normal monsoon season and cause temporary floods in valley and plains, and urban flooding in
protection Agartala and other ULBs.

o With the smart cities mission, drainage channels were laid throughout the city to prevent flooding and
waterlogging.
AS per the GIS data provide, about 60% of the city is flooded (Map below)
With reports, 2-3 days of waterlogging has been reduced to 1-2 hours.

e Even though Agartala is prone to flooding, response to flood management is high. The city is doing
Flood modelling is also being done.
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Affordable and easily accessible water-related assets in Agartala are MBB lake, Haorah lake front
and Ujjanta Palace with water features.

Natural water assets are distributed throughout the city and accessible to people (Map below).

Many of the natural waterbodies in Agartala like ponds, lakes may or may not be used for recreation
or tourism purposes.

The revitalization and revival of MBB lake and Haroa riverfront for recreational and economic activities
contributes to the local economy and environmental awareness, creating a cycle of support for
preserving and maintaining these assets.

These projects are still in pipeline so suggested a moderate score is appropriate and these values
would increase with the projects in pipeline.

Cultural value of water exists for example Durga pooja being important part of culture.
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hrfdproject » Follow

hrfdproject Snippets of the newly constructed Dasamighat under

Haora River Front Development Project by Agartala Smart City
Limited.

#ASCL #Haora #Tripura #citiis ¥AMC
#haorariverfrontdevelopment #SmartCities #Agartala #haorariver
#river #smartcities #hrfdproject #agartalasmartcity

Newly Constructed Dasamighat

HAORA RIVER FRONT'DEVELOPMENT PROJECT e LN
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. i i, o A S CiThis o «™>  hrfdproject + Follow

= hrfdproject Haora River Front Transformation! #WorkinProgress
Agartala Smart City Limited's Haora River Front Development
Project presents Zip line connecting north to south bank of haora
river near the iconic steel bridge!

Stay tuned for the ultimate adventure!

#AgartalaSmartCity #HaoraRiverFrontDevolopment
#Adver #SmartCi

W A
HAORA RIVER FRONT DEVELOPMENT PROJECT @

4.1. Benefits 20 Medium

across other e The "Haorah Riverfront Development" project aimed to transform a 16.94-acre area along the Haorah
sectors river by creating green spaces and instu treatment of the river, which would provide additional benefits
because of like reducing the nutrient load in the river however it is not noted as a business case.

water-related e Upgradation of storm water drains in the city as part of the Upgradation if major roads in Agartala city
services has documented public health benefits due to decreased flooding events5.

e MBB lake revitalization project would benefit the quality of life of the people living in the vicinity.
e Greening initiatives like increasing tree clad6 area would increase the thermal comfort, but the
benefits are not noted as the business case. Additional benefits exist

6A land cover class that 1ncludes any geographic area dominated by natural tree plants with a cover of 10 percent or more. Areas planted with trees for
afforestation purposes are included in this class.


https://agartalasmartcity.tripura.gov.in/sites/default/files/2024-10/IEE%20Smart%20roads%20Part-A.pdf
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4.2 . LowGHG | 2.0 Medium .
emission in
water sector .

Tree Clad Area
Agartala, Tripura
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About 80% of Tripura’s power demand is met from gas-based generation and approximately 11%
from coal and remaining 9% from hydro sources?.

Alternative generation options have been analysed to include social cost of carbon whether the
rehabilitation option is the least cost option for Tripura when compared against other alternatives.
Hydro, wind, and solar power were not considered as those options cannot provide the same energy
service as the project due to constraints on terrain and weather.

However, as per AMRUT report solar energy is being utilized for various initiatives in the city

7 https:

www.adb.org/sites/default/files/linked-documents/51308-009-1d-03.pdf


https://www.adb.org/sites/default/files/linked-documents/51308-009-ld-03.pdf
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4.3. Low end- . Medium Secondary treated wastewater from STP reused to water gardens and water streets.
user potable e 135 Ipcd is being supplied by TJD to be supplied to Agartala and 8 ULBs. Currently being supplied
water demand 135 Ipcd.

o Water efficient practices have been tried but not being implemented effectively.
4.4. Water- 3.0 Medium e There are a number of water-related economic and commercial opportunities to stimulate new
related business opportunities through innovation in the water sector in Agartala have been proposed. Here
business are a few examples:
opportunities e Commercial opportunities have been created with Harora riverfront rehabilitation and MBB lake

revitalization project.
e Tourism vision for Agartala has opened new opportunities to develop Ujjantha Palace and its water
features etc to boost the local economy and create jobs.
Ujjanta palace lake water sports and related activities are already there
The score will increase with the completion of projects.

“™~ hrfdproject - Follow

e~ hrfdproject Haora River Front Transformation! #WorkinProgress
Agartala Smart City Limited's Haora River Front Development
Project presents Zip line connecting north to south bank of haora
river near the iconic steel bridge!

Stay tuned for the ultimate adventure!

#AgartalaSmartCit Devolop

#SmartCi

oQv R
© -
4.5. 3.0 High o Wastewater from the STP is recovered and treated water is used for non-potable uses like gardening
Maximised and in public parks.
resource e The drainage system is set up to collect storm water; however the capture is not used as a resource
recovery till now.

e Property tax from 1.22 lakh households. 58% coverage but targeting 100%.
e Septic tank waste collection is charged.
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e Sludge from septic tanks is being processed at the 8 MLD STP and manure is being produced. Co-
producing facility is there.

5.1. Healthy 3.0 Medium e The Department of Forest in Tripura has identified 7 inland wetlands in Tripura out of which one MBB
and biodiverse lake/ is in AMC. MBB Lake has been revamped.
habitat e The Haorah riverbank has been stabilized and green cover increased in the stretch.

e Plantation and increasing tree cover has been taken up in Agartala to increase connectivity along the
stream. As per tree clad data received, we can see that plantation activities have been taken up in
most of the wards.

e The biodiversity is high but its connection to the water is low in the city

e The 49 wetlands in the district. Most wetlands are under custody of paramilitary forces like BSF CSF.

e All wetlands in West Tripura district are already in the wetland portal. All lakes are geotagged and
available in portal.

e The forest staff do data collection etc. Several wetlands have good biodiversity

e Activities outside AMC are also influencing flooding. However, flooding is being managed by soil and
water conservation, which helps manage flooding in the city. Amrit Sarovars are influencing flooding
downstream by mitigating and managing flows.

Tree Clad Area
Agartala, Tripura

Legend
Municipal Boundary
 Tree Clad
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alluvium
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3.0 High e The water quality of rivers in Agartala has been found fairly acceptable. This is due to a number of

factors, including:

e One STP of MLD is operational in the North zone of the city. Rest of the city has septic tank. However,
there are concerns of the septic tank pollution GW reserves.

e Industries discharging their effluents treat it via CETPs before discharging into the river.

e AMC has very efficient solid waste management system with collection, treatment and disposal. One
landfill located away from the city is used as disposal.

e The city is in a saucer kind of shape and has been experiencing localized flooding during the rainy
season. With the large drainage structure out in place, the flooding incidence and intensity has
reduced in the core AMC area.

3.0 Medium

e The GW has reported high iron content for which ground water treatment plants have been set up to
be used as one of the water supply sources.

e There are 33 projects planned to cover small communities, taking into account the financial
constraints associated with groundwater treatment.

e there has been reports of efforts to replenish GW through various efforts throughout the state which
has increased GW reserves throughout. However, GW development is only 9% and hence,
replenishment may not be required.

e AMC level GW data is still not clear.

Groundwater extraction potential rises in state to 1.18
BCM in 2024: Tripura CM Manik Saha
Tripura Chief Minister Prof. Dr. Manik Saha on Tuesday said that the annual extractable dynamic groundwater resourc
in Tripura have increased from 1.063 billion cubic meters in 2023 to 1.18 billion cubic meters in 2024.

3.0 Medium e Areas of high ecological value in Agartala are wetlands etc. Key Biodiversity Areas (KBA) — the

nearest KBA is located 13 km from the AMC boundary as per LULC data from
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of high ¢ Wetlands — One of the 7 inland wetlands is located within AMC — MBB Lake revitalization.
ecological e As per e-bird site- some of the places to spot birds across the city are Heritage parks, wetlands,
value ponds, lakes etc.

e As per Forest department birds are found in wetlands

6.1. Activating | 3.0 Medium e Under the CITIIES project, Howrah River Front Development (Phase-Il) at Agartala - The larger idea
connected of the project is inclusion of green planning cross the various components of the project. In the city of
pleasant Agartala, the larger objective is restoring the city’s relationship with the river, establishment of blue-
urban green green corridor, conservation and creation of livelihood opportunities with promotion of organic farming.
and blue The project primarily intends to utilize the large defunct urban open space and enhance per capita
space green space in the city. The project has been developed with extensive stakeholder consultation and

consideration of all environmental and social aspects. Under the project, approximately 18 Acres of
green spaces will be created along with 700 metres of bicycle lane and 2,000 meters of green walkway
along the river. Most of the existing native trees and bamboo plantations have been integrated in
overall design of the project8. This project in underway and not completed yet, so benefits not realised
currently.

e Under Smart cities mission and with ADB funding rejuvenation of Katakhal Channel and water bodies
of MBB college area was done which encouraged social gatherings and recreation.

e Redevelopment of 32 acres in Akhaura-Gol Chakkar Area will address the need for a new modern
commercial complex, housing shortage & logistics hub at ICP area

e Tourism plan — MBB lake rejuvenation plan is planned to keep tourism in mind, etc.

e Based on GIS data received from UDD, green (parks/trees) and Blue (ponds/lakes/waterlogged
areas) are spread throughout the AMC area with more numbers in some inner-city wards than outer
wards. However, there are some outliers with greenery not being reflected in the northern wards.
Agartala has an Urban Park Division that is looking to create more green spaces through urban parks.
The Urban Division of the Forest Department are also doing planation and creating Eco Parks to
increase canopy cover. They are also doing plantation on roads (By passes) to increase canopy
cover.

e The left part shown on the map has more tree cover than mapped.

8 NIUA, Planning Green Cities with CITIIS, https:



https://niua.in/c-cube/blog/content/planning-green-cities-citiis
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e All parks study with respect to landscape features need to be identified that can help tackle flooding
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Under Smart Cities mission, stormwater drains (traditional water infrastructure, i.e. pipes and pumps)
were laid throughout the city with the purpose of preventing flooding in the city.

Rainwater Harvesting has been made mandatory by the bye laws; however, there are no water
harvesting structures in the AMC region. Implementation and enforcement are lacking.

Some of the popular water bodies in Agartala are Kumaritilla Lake, Dimsagar lake, Laxminarayan Bari
Dighi, Durga Bari Dighi, Lalbahadur Lake etc and projects on these different lakes are going on.
Heritage Park: Entrance to the park has an imposing gate constructed with depicting the rich tribal,
nontribal mixed cultural heritage of Tripura, both tribal and non-tribal. The park has three parts, viz.
(i) mini-Tripura located in about three acres of land at the entrance, (ii) central area being raised as
natural forest, and (iii) a plain table land with medicinal plants, herbs and shrubs. To add to the beauty,
there are indigenous trees, and exquisite flora and fauna

College Tilla lake/MBB Lake: MBB lake/College Tilla Lake is identified among the 7 important inland
wetlands of Tripura in terms of biodiversity conservation9. Rejuvenation of MBB lake is underway and
the project will be completed by May 2025.

9 Government of Tripura, Tripura Forest Department, Wetlands of Tripura https://forest.tripura.gov.in/wetlands-of-tripura.html



https://forest.tripura.gov.in/wetlands-of-tripura.html
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6.3.
Vegetation
coverage

2.5

e Tree plantation has been done along the roads to reduce the high flow after rains

o Agartala is a sponge city with more lakes and there is no storage other than lakes.

e Drainage networks are good and being improved with ADB funded projects and they are connected
to natural outlets like Kathakal, Haorah river etc. In monsoon season most of the runoff goes to
Bangladesh as there is limited storage.

e In future, looking at a small dam on Howrah River to use during other dry seasons — this is yet to be
sanctioned.

Medium e Using the meta canopy cover height data, we could determine that the Agartala Municipal Boundary

has around 20% of the tree canopy area.

e Core area of the city has less canopy area. Lower part of the city is green because of the reserve
forest.

e Outskirts of the city has more cover as it is near developed projects

e Generally, roads do not have canopy, however, road development project in the central area is
currently being done for 23 km and both sides of the roads will be planted with trees and therefore
increasing the canopy cover.
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7.1. Diversify 3.5 High e Water supply requirement in Agartala is presently met from both surface and groundwater source10
self-sufficient e Surface water is from Haorah River. There are two intakes on the river Haorah: older intake at College
fit-for-purpose Tilla which has an installed capacity of 13.5 MLD while the new intake at Burdowali has an installed
water supply capacity of 18 MLD. The two plants supply water to most parts of Central Agartala.

e Quality of water from these WTPs is monitored regularly and is within the desirable limits.
e Groundwater is extracted through deep tube wells. Agartala area has substantial groundwater

reserve. Supply to the entire northern zone and almost the entire southern zone is through deep tube
wells.



https://agartalacity.tripura.gov.in/sites/default/files/Agartala_WS_IEE_Revised_updated_April13_0.pdf
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e Groundwater in Agartala contains significantly high iron content, necessitating the need for iron
removal treatment.
e Secondary treated wastewater from the sewage treatment plant is used for watering gardens and

streets.
7.2. Multi- 1.0 High Maijor infrastructure (public utilities) in Agartala are water treatment plants, water pumping stations,
functional sewerage treatment plants, sewerage pumping stations, overhead tanks.
water
infrastructure
system
7.3. 3 Medium
Integration e Flood Early Warning System (FEWS) has been developed for Agartala
and intelligent e The tools in the FEWS include the ability to view maps, monitor rainfall and water levels, update
control rainfall and water level data, access flood bulletins, send flood-related SMS messages, and explore

rainfall and water level data through the mobile app.
e |T solutions and systems are only restricted top flooding and not water supply
e SCADA system is coming up by next year

How Agartala Turned Rainy Chaos into Urban Resilience

Agartala’s success in flood management is attributed to advanced technology, meticulous drainage
maintenance, and real-time monitoring. Despite challenges, these measures effectively mitigate flooding
and ensure urban resilience.

® Muskan Khandelwal @ August 28, 2024

“
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7.4. Robust 2.5 High This indicator refers to supply, sewerage and drainage systems: With the drainage system putin place
infrastructures through Smart cities Mission, the flooding has reduced from few days to few hours.
There are grievance mechanisms in place:
Public Grievance at Tripura Jal Board can be filed trough Centralized Public Grievance Redress and
Monitoring System (CPGRAMS) of Tripura
Public Grievance section in Agartala Municipal Corporation (AMC)
The city has a robust helpline toll free no called CM Helpline number. CM Helpline is a good system.
- AMC has their own public grievance but CM helpline works well.
Amar Sarkar can tackle public grievance
7.5. 3.0 High
Infrastructure Surface and groundwater sources supply water throughout the city with Tripura Jal Board and AMC
and ownership operating the systems.
:éggétlple Sewerage system is only present in 20% of the area in Northern zone (Map) with one STP

Decentralized systems like septic tanks are present in the non-serviceable part of the city but because
of high GW table, these septic tanks contaminate the water.
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o Testing is robust and NABL accredited labs are there which test water and no contamination has not
been found in the water bodies.

7.6. Adequate | 2.5 Medium ¢ In 2015-2016, the estimated operation and maintenance of water infrastructure by AMC was Rs 7

maintenance crore (excluding wages and salaries)11; however, this is still not adequate, as user charges were
recovered in 2022-23 to Feb 202512, which is around 5 cr. SHG is helping with user charges recovery
but still falls short of the estimated amount.

e For all the infrastructure under various missions like Smart cities, ADB funding etc, O&M has been
built in for 5 years after operation but the clarity of maintenance after the handover is unclear. The
maintenance amount proposed are higher than what has been allocated as per research, however
long-term maintenance is undertaken at a reasonable standard.

¢ Not able to recover maintenance costs

11 https: / /agartalacity.tripura.gov.in /sites /default/files /ACTION PLAN ON FULL COVERAGE OF QUALITY DRINKING WATER 300516.pdf

12 Tripura Jal Board Annual Report - Revenue Collection: - Total Revenue collection from FY2022-2023 to February 25 is Rs. 5,69,05,865.00 (Rupees five crore
sixty nine lakh five thousand sixty five only. SHGs were engaged for collection of water charges. Revenue Collection is being increased linearly.



https://agartalacity.tripura.gov.in/sites/default/files/ACTION_PLAN_ON_FULL_COVERAGE_OF_QUALITY_DRINKING_WATER_300516.pdf
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