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Abstract

Water supply is a fundamental requirement for urban development and public health, yet Tier-ll and Tier-Ill towns in
India often face significant challenges in delivering adequate and reliable water services. While metropolitan cities have
adopted advanced planning and management practices, smaller towns continue to struggle with intermittent supply,
ageing infrastructure, pressure imbalance, and increasing demand due to rapid population growth. This Directed
Research Project analyzes the existing water supply system of a small town in Gujarat, with Dholka selected as the case
study. The study evaluates key engineering aspects such as water sources, storage capacity, population projection,
g -, demand estimation, and distribution network performance. Hydraulic modelling is carried out to assess the system’s

Introduction to Dholka City

* Dholka is located in the Ahmedabad district of Gujarat,
situated around 48 kilometres southwest of
Ahmedabad city. It is one of the prominent
municipalities in the region and forms an important
urban settlement within the district. Image: Dholka in Gujarat Map

* The city of Dholka lies at 22.72°N latitude and 72.47°E B
longitude, positioned on the plains of central Gujarat.

It is bordered by Bavla to the north, Dhandhuka to the w'!- . ability to supply water with sufficient quantity and pressure under present and future demand conditions. The concept
south, Barwala to the west, and Kheda district to the [c48 of District Metered Areas (DMA) is incorporated to improve monitoring, pressure management, and reduction of non-
east. Dholka is situated at an average elevation of [§ 1P revenue water. Deficiencies in the existing network are identified, including pressure variation and inefficiencies in
approximately 17 meters (56 feet) above sea level. image: Dholka City Ward Wise distribution. Based on the analysis, design improvements and network optimization strategies are proposed in

it Dhlke iy s Givided nfo accordance with CPHEEQO guidelines. The study aims to demonstrate how systematic analysis and DMA-based planning

9 main Wards.

Current Situation of Water Supply in Dholka

can enhance the efficiency, reliability, and sustainability of water supply systems in small towns of Gujarat.

* In dholka there are a total 16 Borewells and water is supply through Water Demand for Ward - 7
borewell directly where ESR is not available for approximately 1 hour. Water Demand W7
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Image: Pressure at junctions for Ward 7 Steady state Image: Elevation of Junction and its Image: Pipe diameter for Ward 7 Steady State
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Count: 1024

Maximum: 0.621 mkm
Mean: 0.048 m/k
Minimum: 0.000 mkm
Sum; 43.810 mkm
Standard Deviation: 0.078 mkm

The following graphs shows the water level percentage in the two tanks provided with
respect to the demand at various fimes. The blue graph shows the pumping pattern of
the pumps with respect to the water level in the tank.
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As per CPHEEO manual ideal hydraulic grade in pipes should range between 1 to 4 m/km. As
you can see in the below statistic image maximum and minimum hydraulic grade value is
3.287 & 0 m/km which is in range and ideal.

Conclusion

This Directed Research Project evaluated the existing water supply system of a Tier-11/lll town in Gujarat, with Dholka selected as the case study, to understand its ability to meet present and future water demand. The study
highlights that although Dholka has access to multiple water sources and storage facilities, the existing system is constrained by ageing infrastructure, uneven pressure distribution, limited storage capacity in certain zones, and
dependence on intermittent supply. These issues become more critical with increasing population and urban expansion.

Population forecasting and ward-wise demand assessment revealed a significant rise in future water requirements, which the current network is not fully equipped to handle. Hydraulic modelling of selected wards showed
pressure variations and undersized pipelines, particularly during peak demand conditions. The analysis demonstrated that redesigning pipe diameters, optimizing storage capacity, and improving network layout can substantially
enhance system performance.

The introduction of District Metered Areas (DMA) was identified as a key strategy for improving pressure management, monitoring water flow, and reducing non-revenue water. DMA-based zoning enables better operational
control and supports a gradual transition toward continuous water supply.

Overall, the study concludes that systematic analysis, hydraulic modelling, and DMA-based planning—aligned with CPHEEO 2023 guidelines—are essential for achieving a reliable, efficient, and sustainable water supply system in
small towns like Dholka.

Image: Pump 1 & Tank 1 Graph for Iteration 1 Image: Pump 2 & Tank 2 Graph for Iterafion 1
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