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1. Introduction

The growing global trend of urbanization is placing immense pressure on water resources,
particularly in developing nations like India. As cities expand rapidly, the demand for water
increases, often outstripping the available supply. In India, medium-sized cities such as Sasaram,
located in Bihar, are grappling with the implications of urbanization on water management
systems (Bhat & Singh, 2020). These urban centers are especially vulnerable to challenges like
water scarcity, contamination, and infrastructure deficits, which are further exacerbated by the
growing population and changing environmental conditions (Kumar & Patel, 2020). Sasaram, a
city that has experienced significant urban growth in recent years, exemplifies these issues, with
its increasing population and urban sprawl outpacing the development of essential water supply
infrastructure (Pandey & Sinha, 2021).

Sasaram, situated in the southern part of Bihar, is a historically rich city facing substantial
developmental challenges despite the state's considerable agricultural potential. Bihar, in general,
has long struggled with infrastructure deficits that hinder its ability to manage natural resources
effectively (Raj & Sharma, 2021). Sasaram's population of over 147,000 (Census 2011) is under
growing pressure due to rapid urbanization. The city’s water resources, which are essential for
both domestic consumption and agricultural use, are increasingly strained. The situation is
further compounded by the widespread issue of unsafe drinking water sources, posing severe
public health risks (Kumar & Singh, 2021). As urbanization accelerates, Sasaram's residents face
a mounting water crisis, with the existing infrastructure unable to meet the demands of the

expanding population.

Notably, there is a scarcity of research specifically addressing the intersection of rapid
urbanization and water management in medium-sized cities in India. While much attention has
been given to large metropolitan areas like Delhi and Mumbai, smaller cities such as Sasaram
remain under-explored in academic literature. Research has often focused on how urbanization
exacerbates water scarcity and contamination in larger cities, but the dynamics in medium-sized
cities like Sasaram have not been extensively studied (Kapoor & Gupta, 2019). This paper seeks

to fill this gap by analyzing the relationship between urban growth and water resource

Corresponding Author: Ramzan.ncpul@gmail.com Page | 440



mailto:Ramzan.ncpul@gmail.com

) The Chitransh Academic & Research Volumel | Issue3 | June 2025

management in Sasaram. By examining factors such as population growth, urban sprawl, socio-
economic disparities, and inadequate infrastructure, this study provides a detailed exploration of
the water management crisis in Sasaram and proposes potential solutions (Choudhary & Patel,
2020).

The research questions driving this study are as follows:

1. How has urbanization contributed to the current water management crisis in Sasaram?

2. What socio-economic factors exacerbate water scarcity and access issues in urban
households?

3. How effective are Sasaram’s current water policies and infrastructure in addressing these
challenges?

4. What immediate actions can be implemented to alleviate the water crisis and prevent

further deterioration?
2. Literature Review

The rapid urbanization of cities around the world has placed significant strain on water
resources, a challenge that is particularly acute in developing countries like India. Cities such as
Cape Town, Jakarta, and Delhi have experienced severe water crises due to inadequate water
management systems struggling to keep pace with rising populations (Agarwal & Khan, 2021).
These urban centers, which share common characteristics of rapid growth and insufficient
infrastructure, provide valuable lessons that can inform strategies to address water challenges in
other cities. Understanding the experiences of these cities can offer Sasaram an opportunity to

develop context-specific solutions to its own water crisis (Singh & Yadav, 2021).

Sasaram, like many small and medium-sized cities in India, faces numerous water-related
challenges exacerbated by urbanization (Mehta & Kumar, 2019). According to reports from local
government agencies and the Bihar Urban Infrastructure Development Corporation (BUIDCO),
the city has witnessed rapid population growth, placing immense pressure on its already strained
water infrastructure (Sasaram Nagar Parishad, 2020). This surge in population has led to an

overburdening of water supply systems, which are insufficient to meet the needs of an expanding
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urban population. A comparative study of similar cities, such as Patna, shows that urbanization
in Bihar has contributed to inequitable access to clean water, with marginalized communities
suffering disproportionately from water scarcity and contamination (Chandra & Shah, 2021).
This highlights that urban growth in Sasaram has not been matched by adequate development in

water management infrastructure, leading to worsening water crises.

Water resource management in India has long been fraught with challenges, particularly in cities
experiencing rapid urbanization. Ineffective infrastructure, poor urban planning, and a lack of
regulation have compounded water crises across many cities (Sharma & Gupta, 2020). Sasaram’s
predicament mirrors this broader trend, as it faces severe water shortages due to outdated
infrastructure and insufficient planning (Roy & Gupta, 2020). The failure of central and state
governments to prioritize sustainable urban water management has exacerbated the situation,

with water scarcity becoming a growing concern in smaller cities like Sasaram.

Socio-economic factors play a pivotal role in shaping water usage patterns in urban areas. In
cities like Sasaram, lower-income households face greater difficulties in accessing safe and
reliable water sources. This is due to the unequal distribution of resources and the lack of
infrastructure in underserved areas (Mukherjee & Jain, 2020). In addition to economic
disparities, the educational level of residents significantly influences their awareness of water
conservation and the health risks associated with contaminated water sources. Many households
in Sasaram struggle with water contamination due to inadequate sanitation and treatment
facilities, which exacerbates public health risks, including waterborne diseases (Mehta & Kumar,
2019). Addressing socio-economic inequalities is therefore crucial to improving water access and

reducing health risks in Sasaram.

In response to urban water crises, innovative solutions like decentralized water systems,
wastewater recycling, and rainwater harvesting have been explored in cities around the world.
These solutions have proven effective in cities such as Cape Town and Jakarta, where water
management strategies are being reimagined to ensure sustainability (Choudhary & Patel, 2020).
These approaches hold significant promise for Sasaram, where the water management system

requires a multifaceted solution. For instance, rainwater harvesting systems could supplement the
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city’s water supply, while decentralized water treatment solutions could enhance the accessibility
and reliability of water resources. Moreover, wastewater recycling could help alleviate pressure
on existing water resources by repurposing water for non-potable uses such as irrigation and
industrial applications (Roy & Gupta, 2020). These emerging strategies offer viable pathways for
addressing Sasaram’s water management challenges and improving water availability for its

residents.

Despite the valuable lessons from larger cities, Sasaram’s water crisis is uniquely shaped by its
specific urban and socio-economic conditions. As urbanization continues to outpace
infrastructure development, addressing the water crisis in Sasaram will require targeted, context-
specific strategies that consider both technical solutions and the socio-economic realities faced
by its residents. Thus, Sasaram’s water management issues are not merely about infrastructure
deficits but also about the systemic socio-economic inequalities that restrict access to clean and

safe water.
3. Conceptual Framework

Urbanization plays a significant role in contributing to water stress, primarily through increased
demand for water, which often exceeds the available supply. This imbalance is compounded by
insufficient infrastructure, poor urban planning, and inadequate water management practices. In
Sasaram, as in many other rapidly urbanizing cities, the rising population density and the spread
of urban sprawl have exacerbated these issues, leading to both water scarcity and contamination
(Singh & Aggarwal, 2021). The city’s existing water resources are increasingly unable to meet
the demands of an expanding urban population, and the lack of investment in water infrastructure
has placed substantial pressure on both the supply and quality of water. Furthermore, informal
settlements, often built without proper urban planning, add to the strain by lacking adequate

water supply networks and sanitation systems, leading to heightened water stress in these areas.
The water crisis in Sasaram can be understood through three key dimensions:

1. Supply-Demand Imbalance: The rapid urbanization of Sasaram has resulted in a
significant mismatch between the growing demand for water and the available supply. As
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the population increases, the demand for water has grown disproportionately, while the
existing water resources and supply systems are stretched thin. The city has seen a
significant reduction in per capita water supply, with water demand surpassing the city's
treatment and distribution capacities. This imbalance is especially pronounced in densely
populated areas and informal settlements where access to water is most limited.

2. Deteriorating Infrastructure: Sasaram’s water infrastructure, much of which was designed
for a smaller population, is outdated and incapable of supporting the demands of a rapidly
urbanizing city. The water treatment plants are insufficient, with limited capacity to
handle the increasing water supply needs. Similarly, the distribution network is aging and
overloaded, leading to water loss through leaks and an inability to provide consistent and
reliable access to water for all areas. The lack of modernization in water supply systems
and the failure to maintain infrastructure are critical contributors to the ongoing water
crisis.

3. Unequal Access to Clean Water: One of the most pressing issues in Sasaram is the
unequal distribution of water resources. Socio-economic disparities play a central role in
determining water access. Lower-income households, especially those in informal
settlements, face greater challenges in obtaining safe, clean, and reliable water. These
households often rely on unsafe water sources, such as contaminated wells and open
ponds, which increases their vulnerability to waterborne diseases. On the other hand,
wealthier households, typically located in more developed areas, enjoy more consistent
access to treated water and private storage solutions. This disparity reinforces existing
socio-economic divides and underscores the need for equitable water management

solutions.

The conceptual framework for analyzing Sasaram’s water crisis revolves around understanding
the interplay between urbanization, water demand, socio-economic inequality, and infrastructure
development. This framework provides a multi-dimensional lens through which the crisis can be
assessed, emphasizing the need to address both technical and social factors in water management

solutions.
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Geospatial Analysis and GIS: To further enhance the understanding of spatial disparities in water
access, Geographic Information Systems (GIS) are used as a powerful tool for mapping the
spatial distribution of water resources and infrastructure in Sasaram. GIS analysis helps identify
areas that are most affected by water scarcity, often correlating with regions experiencing rapid
urban growth, informal settlements, and high population density. GIS mapping provides a visual
representation of how urban expansion has exacerbated water stress in specific parts of the city.
By overlaying population data with water availability information, GIS can highlight areas where

interventions are most urgently needed.

Socio-Economic Disparities: Socio-economic status plays a critical role in water access in
Sasaram. Lower-income households, especially those in informal settlements, face increased
vulnerability to water scarcity and contamination. These populations often lack the financial
resources to afford adequate water connections, water treatment systems, or the costs associated
with water purchases. The unequal distribution of water resources often leads to social and health
disparities, as poorer communities are disproportionately affected by waterborne diseases and
poor sanitation. Therefore, addressing socio-economic inequalities is crucial to developing
equitable and sustainable water management strategies.

Water Stress Index (WSI): The Water Stress Index (WSI) is a key element in this conceptual
framework. The WSI quantifies the severity of water scarcity in Sasaram, incorporating factors
such as supply-demand imbalances, water quality, and socio-economic disparities in water
access. The WSI serves as a tool to identify the areas within the city that are most affected by
water stress, helping prioritize interventions. This index enables the measurement of water stress
on a scale, making it easier to assess the effectiveness of current policies and identify the most

urgent needs.
4. Methodology:

To comprehensively analyze the water management crisis in Sasaram, this study adopts a mixed-
methods approach, integrating both qualitative and quantitative research methods. This approach
is designed to capture a well-rounded perspective on the factors contributing to the water crisis,

the effectiveness of current water management strategies, and the socio-economic implications of
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water scarcity in the city. By combining the strengths of both qualitative and quantitative
methods, the study aims to provide an in-depth understanding of the issues at hand and offer

actionable insights for addressing the water crisis in Sasaram.
Research Design

The research design incorporates a combination of primary data collection through household
surveys and key informant interviews, alongside secondary data obtained from government
reports, historical data, and census information. Additionally, Geographic Information Systems
(GIS) tools are used for spatial analysis, and a Water Stress Index (WSI) is developed to quantify

the severity of water scarcity across Sasaram.

Primary Data Collection
1. Household Surveys:

Household surveys are conducted to gather firsthand data from residents across different
socio-economic groups within Sasaram. This enables an in-depth understanding of
residents' experiences with water usage, quality, access, and the coping strategies

employed during times of water scarcity. The surveys explore a variety of issues, such as:

o Access to safe drinking water

o Sources of water (e.g., piped, wells, tanker supply)

o Water usage patterns (e.g., daily consumption, industrial vs. domestic use)
o Perceptions of water quality and availability

o Impact of water scarcity on daily life and public health

The survey includes questions designed to capture both qualitative insights and
quantitative data. The sample size for the survey is determined using a stratified random
sampling technique to ensure that different socio-economic strata and neighborhoods are

represented. The data from the surveys help identify patterns related to water access and
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reveal disparities across different parts of Sasaram, particularly in marginalized

communities.
Key Informant Interviews:

Key informant interviews are conducted with stakeholders such as local government
officials, urban planners, water supply experts, and representatives from relevant
organizations (e.g., Bihar Urban Infrastructure Development Corporation, Sasaram Nagar
Parishad). These interviews provide valuable insights into:

o The policies governing water management in Sasaram

o Institutional challenges in addressing the water crisis

o The role of local authorities and communities in water supply and conservation
efforts

o Current and future water management strategies being considered or implemented

o Barriers to implementing effective water management policies and infrastructure

improvements

The information gathered from these interviews provides a broader understanding of the
institutional and governance-related factors that contribute to the water crisis in Sasaram.

Secondary Data Collection

Secondary data is collected from authoritative sources to provide a contextual understanding of

the water management challenges faced by Sasaram. Key sources include:

Census 2011 data: For demographic information, including population growth and socio-
economic characteristics.

Reports from the Ministry of Urban Development (MoUD): These reports provide
insights into national trends in urbanization and water infrastructure in India.

Local government publications (Sasaram Nagar Parishad, 2020): These reports offer
detailed information about existing water supply systems, infrastructure projects, and

plans for urban development.
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o Existing academic and industry research: Studies on urban water crises, water
management practices, and socio-economic disparities in water access, particularly in

medium-sized cities in India, help contextualize the findings of this study.

This secondary data helps situate Sasaram’s water challenges within the broader national and
regional frameworks, highlighting patterns in urban growth, water supply, and socio-economic

conditions.
Geographic Information Systems (GIS) Mapping

GIS tools are employed to visually represent the spatial distribution of water resources,
infrastructure, and access across Sasaram. GIS analysis helps identify areas most affected by
water scarcity and contamination, often correlating these patterns with urban growth, population
density, and informal settlements. By overlaying urban expansion data with water supply and
quality data, GIS provides clear insights into the regions that are most stressed in terms of water
availability. These visual tools enable the identification of spatial patterns, such as areas with
high population density or regions where informal settlements are located, which are often

disproportionately affected by water shortages.

The GIS mapping complements survey findings by visually demonstrating the geographic

disparities in water access, helping to inform targeted interventions for the most affected areas.
Water Stress Index (WSI)

To quantify the severity of water scarcity, a Water Stress Index (WSI) is developed,

incorporating key indicators such as:

e Supply-demand imbalances: Measuring the gap between available water supply and
demand in different parts of the city.

e Water quality: Analyzing the presence of contaminants and the reliability of available
water sources.

e Socio-economic disparities: Including income level, education, and access to water

infrastructure, which can affect the ability of households to secure clean water.
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The WSI serves as a composite index that enables the measurement of water stress in different
neighborhoods of Sasaram. It provides a clear indicator of the areas with the greatest need for
immediate intervention. This index also allows for the tracking of water scarcity levels over time
and helps assess the effectiveness of water management strategies implemented by local
authorities.

Sampling Strategy

The sampling strategy for household surveys follows a stratified random sampling technique to
ensure that different socio-economic groups, neighborhoods, and areas of the city are adequately
represented. This approach ensures the results are not biased toward any particular group,
providing a more accurate and comprehensive understanding of the water crisis across Sasaram.
The sample includes respondents from diverse income brackets, different neighborhoods
(including both affluent and marginalized areas), and various demographic groups. This stratified

sampling ensures that the study captures the lived experiences of all sections of the population.
Data Analysis Techniques

The data from household surveys and key informant interviews will be analyzed using both
descriptive statistics and qualitative analysis:

e Quantitative data: Responses from household surveys will be analyzed using statistical
software to identify patterns and correlations in water access, quality, and socio-
economic factors. Descriptive statistics will summarize key findings, such as the
percentage of households with access to safe water, average per capita water
consumption, and the distribution of water resources across different socio-economic
groups.

« Qualitative data: Insights from key informant interviews will be analyzed using thematic
coding to identify recurring themes and issues related to water management policies,
institutional challenges, and potential solutions. This analysis helps provide deeper
insights into the institutional barriers to effective water management in Sasaram and the

perspectives of local stakeholders.
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Ethical Considerations

Ethical considerations are a priority throughout the research process. Informed consent will be
obtained from all survey participants and interviewees, ensuring that they understand the purpose
of the study and their right to confidentiality. The study will adhere to ethical standards in the
collection, analysis, and reporting of data, ensuring that the findings are used to improve water

management practices in Sasaram and not for any exploitative purpose.

5. Results and Discussion

The rapid urbanization of Sasaram has significantly affected the availability and quality of water
in the city. As the population grows, the demand for water has outpaced the available supply,
exacerbating water scarcity and contamination. This section presents the results of the analysis,
including key findings on water availability, infrastructure, socio-economic disparities, and the
effectiveness of current water management practices. The findings are discussed in relation to the
broader context of urban water management in India and internationally, highlighting the key

factors contributing to the water crisis in Sasaram.

Key Findings on Water Availability and Infrastructure

The analysis reveals a strong correlation between urbanization and water stress in Sasaram. As
the city’s population has grown by 47% since 2001 (from 100,000 to 147,408 residents), the
demand for water has increased, but the water infrastructure has not kept pace. The per capita
water supply has decreased from 90 liters per capita per day (LPCD) in 2001 to 65.06 LPCD in
2021, highlighting a reduction in water availability per person despite the increase in population.
This reduction can be attributed to both the insufficient supply capacity and the deterioration of
infrastructure, which has struggled to meet the demands of a growing urban population. The
water supply coverage has also dropped from 70% in 2001 to 57.61% in 2021, indicating a

significant decrease in the proportion of households with reliable access to water.
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The infrastructure deficit is especially noticeable in the city’s outdated water distribution

network. The system, originally designed for a much smaller population, is now overloaded and

unable to cope with the increasing demands of the urban population. For example, the non-
revenue water (NRW) has skyrocketed from 30% in 2001 to 100% in 2021, indicating severe

leakage and water wastage in the distribution system. Additionally, the water treatment capacity
has decreased from 12 MLD (million liters per day) in 2001 to 9.59 MLD in 2021, which further

exacerbates the water crisis, as the existing treatment facilities cannot handle the growing

demand.

Table 1: Key Findings on Urbanization’s Impact on Water Availability in Sasaram

) Pre-Urbanization Impact of
Indicator Current Status (2021) o
(2001) Urbanization
47%  increase  in
Population 100,000 147,408 population, straining
resources
Decrease in coverage
Water Supply _
70% 57.61% due to rapid
Coverage (%) N
urbanization
_ Reduced availability
Per Capita Water )
90 LPCD 65.06 LPCD due to increased
Supply (LPCD)
demand
Infrastructure unable
Water Infrastructure Outdated and ) _
- Adequate to cope with growing
Condition Overloaded
demand
Households with Safe Significant  decrease
80% 57.61% )
Water Supply in access to safe water
Severe leakage and
Non-Revenue Water
30% 100% unaccounted  water,
(NRW) o
inefficiency
Water Treatment | 12 MLD 9.59 MLD Insufficient treatment
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Capacity (MLD) capacity to  meet

demand

GIS Mapping and Spatial Distribution of Water Scarcity

The GIS analysis reveals clear spatial patterns of water stress across Sasaram. The central and
rapidly developing areas of the city, particularly those with high population densities and
informal settlements, face the most significant challenges in accessing clean and safe water. GIS
maps illustrate that the informal settlements are disproportionately affected, as these areas lack
proper infrastructure, including piped water supply and sewage systems. Residents in these areas
are heavily reliant on unsafe water sources, such as contaminated wells and open water bodies,

which increases the risk of waterborne diseases.

In contrast, wealthier areas with better access to infrastructure enjoy more consistent access to
treated water. These findings underscore the need for targeted interventions in high-risk zones,
such as informal settlements, where water stress is most acute. The spatial distribution of water
resources highlights the urgent need for expanding the water supply network to underserved

areas, as well as improving the quality of water sources in these regions.

Socio-Economic Disparities and Access to Water

Socio-economic disparities play a critical role in determining water access in Sasaram. The data
from household surveys indicate that lower-income households are particularly vulnerable to
water scarcity. These households often rely on unsafe and unreliable water sources, such as
private wells or water tankers, which increases their exposure to contaminated water and
waterborne diseases. Furthermore, these households face greater challenges in affording water
treatment systems or purchasing bottled water, further deepening the socio-economic divide.

The disparity in water access is also evident in the city’s urban planning. While wealthier
neighborhoods have access to private water storage systems, treated water connections, and
reliable water supply, lower-income communities often live in areas that lack such infrastructure.

The lack of infrastructure in informal settlements further exacerbates these disparities, as many
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residents in these areas face challenges in accessing even basic sanitation services.

Table 2: Infrastructure Deficits in Water Supply and Distribution in Sasaram

Indicator

Current Status

Required Improvements

Water Treatment Facilities

Inadequate (Chlorination only)

Upgrade to modern treatment

facilities (e.g., filtration,

disinfection)

Increase capacity to meet the

Water  Treatment  Capacity ]

(MLD) 9.59 MLD growing demand (e.g., 23.29
MLD by 2021)
Achieve 100% coverage,

Coverage of Water Distribution

57.61% of households covered

especially in underserved areas

Water Distribution Network

Outdated and Overloaded

Expand and replace old pipes;

improve network efficiency

Non-Revenue Water (NRW)

100%

Reduce NRW by replacing old

lines, fixing leaks, and

implementing metering

Household Water Connections

Insufficient coverage

Increase the number of
household connections to reduce

reliance on standpipes

Metering of Water Connections

0% metering

Implement full metering for
accurate billing and efficient

water management

Table 2 highlights the specific infrastructure deficits, including the lack of proper treatment

facilities and the inability of the water distribution network to provide universal coverage. The

current infrastructure is ill-equipped to ensure a consistent and reliable water supply, and

upgrading these systems is essential to addressing the crisis. The urgent need for modernizing

water treatment facilities and expanding the distribution network is clear, as these are critical

components in mitigating the water scarcity in Sasaram.
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Effectiveness of Current Water Policies and Infrastructure

Sasaram’s water policies and infrastructure are currently insufficient to meet the demands of a
rapidly urbanizing population. The existing water treatment capacity is inadequate to support the
needs of the city, as reflected in the decreasing coverage of safe water supply and the increasing
reliance on unsafe water sources. The outdated infrastructure and overburdened distribution
systems further contribute to inefficiencies and water losses. Despite efforts by local authorities
to improve water supply systems, the current infrastructure is unable to cope with the growing
population, leading to persistent water shortages and quality issues.

Recommendations for Immediate and Long-Term Action

The findings of this study highlight several key areas for intervention. Immediate actions should
focus on addressing the most pressing water shortages through emergency water supply
programs such as water tankers and temporary distribution points. Additionally, community-
level water rationing should be implemented to ensure more equitable distribution of available
resources, particularly in high-demand zones. Long-term interventions should focus on
upgrading water infrastructure, particularly water treatment facilities, distribution networks, and

increasing household water connections in underserved areas.

In the longer term, innovative solutions such as rainwater harvesting and wastewater recycling
should be explored to diversify the city’s water supply. Integrating these solutions into urban
planning can help supplement the existing water supply and improve resilience against future
water shortages. Additionally, community-based water management programs should be
implemented to engage residents in water conservation efforts and raise awareness about the

importance of reducing non-revenue water and improving sanitation.
6. Policy and Crisis Management Recommendations

The escalating water crisis in Sasaram demands both immediate crisis management solutions and
long-term policy reforms. Given the city's rapid urbanization and the growing demand for water,

the recommendations below focus on improving water access, modernizing infrastructure, and
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promoting sustainable water management practices to mitigate the ongoing water stress. These

recommendations aim to address both the technical and socio-economic dimensions of the water

crisis, ensuring that the interventions are equitable, effective, and sustainable.

Immediate Crisis Management Solutions

1. Emergency Water Supply Programs

o

Water Tankers: Deploy water tankers to the most water-scarce areas, particularly
informal settlements and densely populated regions. These tankers should be
distributed on a rotational basis to ensure equitable access to water during times
of acute shortage. The delivery should be prioritized for vulnerable communities
that have limited or no access to safe water.

Temporary Water Distribution Points: Set up temporary water distribution points
across the city, particularly in underserved areas, to ensure that residents have
access to safe drinking water. These points can be manned by local authorities and
will serve as a stopgap measure until permanent infrastructure improvements are

made.

2. Community-Level Water Rationing

@)

Water Rationing Programs: Implement community-level water rationing to ensure
that available water is distributed more equitably across all sectors of the
population. This can be achieved through the establishment of rationing schedules
that prioritize essential uses such as drinking and sanitation, while regulating non-
essential water consumption. Local communities can play an active role in
managing this process to ensure fair distribution and prevent overuse.

Awareness Campaigns: Launch public awareness campaigns to educate residents
about the importance of water conservation and the dangers of overuse.
Community leaders, particularly in high-demand areas, should be mobilized to
promote water-saving practices, such as limiting the use of water for non-potable

purposes like gardening and car washing.
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3. Temporary Infrastructure Enhancements

o

Repair and Maintenance of Existing Infrastructure: Begin immediate repairs on
the most critical components of the water infrastructure, such as leaking pipelines,
broken pumps, and outdated water treatment plants. While large-scale upgrades
will take time, these temporary fixes will help reduce water loss and improve
efficiency in the short term.

Increase Water Treatment Capacity: Upgrade existing water treatment facilities,
even on a temporary basis, to meet the current water demand. This could involve
expanding existing plants or adding temporary mobile water treatment units that

can provide filtered water for communities.

Long-Term Policy and Infrastructure Solutions

1. Modernization of Water Infrastructure

@)

Expansion and Upgrading of Distribution Networks: A comprehensive upgrade
and expansion of the city’s water distribution network is essential. Replacing old,
damaged pipes, and overloaded lines with more modern, efficient systems will
reduce the loss of water through non-revenue water (NRW). Additionally,
expanding the coverage of water distribution will ensure that previously
underserved areas, particularly informal settlements, are included in the city’s
water supply network.

Smart Water Metering: Introduce smart water metering across all residential and
commercial sectors. This system will provide real-time data on water usage,
which will help optimize distribution, detect leaks, and ensure more accurate
billing. Implementing smart meters will also provide the local government with

critical data for better water resource management and planning.

2. Sustainable Water Management Practices

o

Rainwater Harvesting: Rainwater harvesting systems should be implemented at
both the household and community levels. This practice can be especially
effective in reducing dependency on overexploited groundwater sources.

Incentives, such as subsidies or tax breaks, should be provided to residents who
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install rainwater harvesting systems on their property. Additionally, community-
scale systems can help capture and store water for collective use, such as
irrigation and sanitation.

Wastewater Recycling: Invest in wastewater treatment and reuse systems to
alleviate pressure on fresh water resources. Recycled water can be used for non-
potable purposes such as irrigation, industrial processes, and landscaping.
Introducing such systems will not only help reduce the overall demand for
freshwater but also provide a more sustainable, eco-friendly solution to urban

water management.

3. Enhancing Water Treatment Facilities

@)

Upgrading Water Treatment Technology: The current water treatment facilities in
Sasaram are outdated and inadequate. Long-term investments should be made in
upgrading these facilities with modern treatment technologies such as filtration,
disinfection, and advanced water purification systems. The capacity of these
plants should also be expanded to meet the increasing demand for safe drinking
water as the city grows.

Decentralized Water Treatment: In areas that are geographically isolated or have
insufficient infrastructure, decentralized water treatment plants can be established.
These smaller-scale systems can treat water locally and alleviate the pressure on
the central treatment plants. This model is particularly effective in informal

settlements where access to central water infrastructure is limited.

Policy Reforms and Regulatory Measures

1. Strengthening Urban Water Planning

o

Integrated Urban Planning: Incorporate water management strategies into urban
planning processes to ensure that future development projects, including
residential, commercial, and industrial areas, include provisions for sustainable
water use and wastewater management. New developments should be required to
implement water-efficient technologies, such as low-flow faucets, water-efficient

appliances, and rainwater harvesting systems.
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Zoning Regulations: Implement zoning regulations that require new urban
developments to maintain green spaces and preserve existing water bodies (e.g.,
lakes, rivers, ponds) to help manage stormwater and improve groundwater
recharge. These regulations can also prevent the over-exploitation of water
resources by guiding development to areas with less water scarcity.

2. Reforming Water Pricing and Subsidies

o

Equitable Water Pricing: While ensuring access to affordable water for low-
income households, water pricing policies should be restructured to promote
conservation and efficient usage. Tiered pricing can be introduced, where water
consumption above a basic threshold is charged at a higher rate. This will
encourage residents to use water more efficiently, while ensuring that the most
vulnerable populations can still access water at affordable rates.

Targeted Subsidies: Rather than blanket subsidies, targeted water subsidies should
be implemented for low-income households that are most vulnerable to the water
crisis. This can ensure that subsidies are directed where they are needed most,

helping alleviate financial barriers to accessing safe drinking water.

3. Strengthening Water Governance and Institutional Capacity

o

Decentralized Water Management: Empower local communities and
municipalities to take a more active role in water management. Community-based
water management programs should be established, where local residents are
trained to manage and maintain their water supply systems, conduct basic water
quality tests, and enforce water conservation practices. This will build local
capacity and improve the resilience of water supply systems in the face of rapid
urban growth.

Improving Institutional Coordination: Strengthen the coordination between local
government agencies, urban planners, water supply experts, and community
organizations to implement water management policies. Establishing a dedicated
water management unit within the local government could help streamline efforts,

monitor progress, and ensure that resources are efficiently allocated.
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Community Engagement and Awareness

1. Water Conservation Education: Develop educational campaigns to raise awareness about
water conservation, the risks of water contamination, and the importance of maintaining a
clean water supply. Schools, local community centers, and media platforms should be
used to disseminate information on water-saving practices.

2. Incentivizing Water-Saving Technologies: Offer incentives to households and businesses
that install water-saving devices such as low-flow toilets, showerheads, and smart
irrigation systems. These technologies can help reduce water consumption and promote

sustainable water use in the city.

7. Conclusion

This study has highlighted the significant challenges that Sasaram faces in managing its water
resources amidst rapid urbanization. The city’s existing water infrastructure is under tremendous
strain, struggling to meet the increasing demands of a growing population. The rapid urban
expansion has led to a disproportionate increase in water demand, while the infrastructure, which
was designed for a smaller population, remains outdated and inadequate. Socio-economic
disparities further complicate the water crisis, with lower-income households in informal
settlements suffering the most from unsafe and unreliable water sources. These findings
underscore the need for both immediate interventions and long-term reforms in water
management. The immediate measures, such as emergency water supply programs, community-
level water rationing, and temporary infrastructure repairs, are essential to address the most
pressing issues in the short term. However, these measures alone are insufficient to tackle the
underlying causes of the water crisis. To ensure sustainable water availability for the city’s
growing population, long-term solutions must focus on modernizing water infrastructure,
expanding distribution networks, and integrating innovative water management practices such as

rainwater harvesting and wastewater recycling.

Moreover, the study emphasizes the importance of addressing socio-economic disparities in
water access. Equitable water distribution, alongside policy reforms in water pricing and

governance, is crucial for ensuring that all residents, regardless of their income, have reliable
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access to clean water. Community involvement in water management processes, coupled with
public awareness campaigns, will also play a key role in promoting water conservation and

fostering a collective responsibility for managing the city’s water resources.

This research contributes to the limited body of knowledge on urban water crises in medium-
sized Indian cities, particularly in the context of rapid urbanization. By examining the specific
case of Sasaram, the study not only provides valuable insights into the unique challenges faced
by the city but also offers actionable recommendations for policymakers, urban planners, and
local authorities. The urgent need for action is clear—without swift and comprehensive
intervention, Sasaram’s water crisis is likely to worsen, with severe implications for public

health, social equity, and economic stability.

In conclusion, effective water management in Sasaram will require coordinated efforts from
local government, communities, and various stakeholders. By adopting an integrated approach to
urban planning and water management, and by prioritizing both infrastructure development and
socio-economic equity, Sasaram can build a more resilient and sustainable water supply system
for the future. Without such reforms, the city risks facing an increasingly unsustainable and

inequitable water crisis that will disproportionately affect the most vulnerable residents.
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