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Abstract:

Natural and human factors play a fundamental role in shaping the
distribution and production of drinking water stations. These factors interact to
determine the location of drinking water stations, their production capacity, and
their sustainability in meeting the needs of the population.Proper planning for a
drinking water system requires a thorough understanding of the geographical and
human environment within which the stations operate. On the natural level, the
geological composition is one of the most important factors, as the type and
composition of rocks determine the availability of groundwater and the ease of its
extraction. Sedimentary rocks, especially limestone and sandstone, provide
suitable environments for water storage, unlike hard rocks such as granite, which
impede water infiltration. Faults and cracks also contribute to the movement of
groundwater, affecting the quality and quantity of available water.

Topography is a crucial factor in determining the locations of stations and

reservoirs. Flat lands enable the efficient construction of water pumping and
distribution facilities, while elevated areas require additional pumping power.
Land slope also affects water flow, requiring precise technical designs to prevent
loss and ensure safe water delivery.
These factors complement soil quality, which affects water permeability and the
integrity of infrastructure. Sandy soil, for example, can lead to water leakage from
networks if not properly insulated, while clayey soil may retain water but increases
the difficulty and cost of construction.

Soil also affects water quality, especially in the presence of surface
pollutants. On the human side, population density is one of the most prominent
factors influencing the distribution of stations. Large production facilities are
concentrated in high-density areas to meet increasing demand, while sparsely
populated areas are served by smaller stations or rely on alternative solutions.
Population growth places constant pressure on infrastructure, requiring periodic
expansions and upgrades.
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Informal settlements pose a significant challenge to the planning and
distribution of drinking water stations, as these areas lack urban planning, making
it difficult to deliver water through regular networks. Unlicensed construction and
the use of informal methods for obtaining water negatively impact the system's
efficiency and increase water loss. This is in addition to the risks of water pollution
due to poor storage or the use of unsuitable networks. Therefore, the relationship
between natural and human factors is inseparable and complementary. Addressing
them requires a comprehensive approach that takes into account the characteristics
of the natural environment on the one hand, and the needs of the population and
aspects of urban growth on the other, ensuring the sustainability and quality of

drinking water services in the Helwan district.

Keywords: drinking water production, drinking water stations, Helwan district
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