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Hydraulic Analysis and Rehabilitation of a Drinking Water Distribution Network
with Emphasis on Storage Reservoir Allocation (A Case Study of the Khij—JamAb
Complex, Razavi Khorasan Province)

Abstract

Drinking water distribution networks are among the most critical components of water
supply systems, playing a key role in ensuring service reliability and sustainability. In many
rural water supply complexes, aging infrastructure, unplanned network expansion, elevation
differences, and improper reservoir allocation result in pressure deficiencies and unstable
water supply. This study investigates the rehabilitation and development of the drinking
water distribution network of the Khij—Jam Ab complex located in Golbahar County, Razavi
Khorasan Province, Iran, with a particular focus on storage reservoir allocation.

Initially, the existing conditions of the system, including water sources, storage reservoirs,
transmission lines, and distribution network, were assessed through field surveys and
hydraulically modeled using WaterGEMS software. Population forecasting for the design
horizon was conducted based on guideline No. 3-117, and the water demand of the complex
was estimated. Subsequently, two improvement scenarios were developed and simulated:
construction of a single 300 m? shared reservoir and separation of storage reservoirs for the
Khij and JamAb villages.

Hydraulic simulation results indicated that the shared reservoir scenario requires extensive
pressure-reducing valves and leads to operational complexity due to hydraulic dependency
between the villages. In contrast, the reservoir separation scenario, with reservoir locations
adapted to local topographic conditions, significantly improves pressure distribution,
reduces hydraulic fluctuations, and enhances supply reliability. Therefore, reservoir
separation is recommended as the optimal technical and operational solution for
rehabilitating and developing the drinking water distribution network of the Khij—JamAb
complex.

Keywords: Drinking water distribution network; Storage reservoir allocation; Network
rehabilitation; WaterGEMS; Khij—Jam Ab complex
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