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ABSTRACT

Identifying waste landfill sites is a fundamental requirement resulting from
the increasing population density in Mosul. Such growth has led to a reduction in
the amount of serviceable land, pushing the current city boundaries to their
maximum limits within the master plan. Consequently, the relevant authorities
agreed to expand the city boundaries by 7 kilometers in all directions. This
expansion requires a new urban design that takes into account the future
distribution of residential, commercial, and service areas, particularly those
related to the safe disposal of solid waste and the identification of optimal landfill
sites in accordance with local and international environmental and public health
standards.

Despite being the second largest city in Iraq, Mosul lacks an organized solid waste
management system. Current disposal methods rely on two main open dump sites,
one on each side of the city, where waste is burned daily, leading to air and
environmental pollution, as well as health problems for residents, especially since
many of these dumps are now located within densely populated residential areas.

This study aims to determine optimal sites for solid waste landfills in Mosul City
in response to the new urban expansion planned for 2025 and in compliance with
local and international environmental standards. The study uses an updated
geographic information system (ArcGIS Pro) program. Then the extracted sites
are computed and compared with the actual required area. The second part of the
study aims to analyze the operational and environmental requirements of future
landfills, including the following: estimating the amount of biogas emitted,
estimating the number of homes utilizing the biogas, and estimating the number
of vehicles required to transport waste to new landfill sites.

The final map was extracted by matching all variables together using the Fuzzy
Overlay and Fuzzy Membership tools, which provided a scientific result for the
optimal identification of selected sites. The resulting areas were compared with
the actual required area, which was calculated based on the daily per capita waste
generation rate, expected future population, and waste density at the landfill site
(450 kg/m?). This was based on the assumption of three landfill lifts, each 3
meters high, and a design period of 25 years.



The results showed that the required landfill area is approximately 1,312 dunums
for each side of the city. The GIS model identified several potential landfill sites
on both the right and left sides of Mosul, each with different suitability levels (A,
B, and C). After comparing these levels based on suitability, actual coverage, and
distance from the city center, two suitable locations emerged—one in the
northeast on the left side and the other on the western side of the right side of the
city.

The results of the operational and environmental analysis of the proposed landfills
indicate the following: The number of houses utilized is 458 at the start of the
landfill's operation, increasing to 13,885 houses, an average increase of
approximately 211 houses per year over a 25-year period as the population and
biodegradable organic waste increase. Regarding waste transportation, it was
found that the number of vehicles required was 289 at the start of the landfill's
operation, increasing to 499 after 25 years, i.e., an increase of 8-9 vehicles per
year, noting that the design is based on a 10 m*® wheel load, carrying
approximately 90% of its capacity, with an average of one trip per day. Finally,
the annual volume of biogas (methane) is estimated at approximately 989,872 m?
at the start of the landfill's operation, increasing to 1,708,420 m?.

This study represents a scientific and practical contribution to the field of urban
environmental planning. Its results provide valuable guidance to decision-
makers, such as the municipality, the environment department, and the urban
planning directorate, to develop more sustainable and efficient waste
management strategies in light of ongoing urban expansion.



