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Abstract. Solid waste management is one of the most cntical problems facing urban areas
worldwide. It is quickly becoming a significant issue in emerging countries with high population
growth. Waste collection is a time-consuming procedure requiring enormous sums of money and
meticulous logistics management. The amount of household waste produced in Riyadh has
fiuctuated over the years, with the majority being dumped in landfills instead of using them. This
mnefficient method of waste disposal has several adverse financial and envirommental
consequences, as landfills take up a large area of the city and emit foul odors and infections. An
innovative waste management system should be adopted to address these difficulties, beginning
with waste reduction and trash disposal in modemn engmeered landfills. Waste management
solutions include reducing, reusing, recycl.mg Energy Iecovery. anddlspcsal This research will
focus on recycling, recovery, and disposal since social could impl

the first two strategies to reduce and reuse waste. The analysis also gives a sufficient cost analysis
for the proposed methodology. This study opens new avemues for incorporating the value
Tecovery aspect into garbage collection planning and the use of new data capture technologies
that allow municipalities to track the mix of recyclables contained in various trash systems.

1. Intreduction
The waste generation production rate in Saudi Arabia is one of the highest rates in the world. and Riyvadh
has the highest rate of waste production in Saudi Arabia, which is more than 1.5 kg/day per person, and
the total amount of waste arriving the landfills every day is approximately 13,300 tons [1]. Se, when the
term waste is heard, the first thought about it is the used things like plastic, glass, paper, and food which
are mainly trash: people usvally tend to throw them because they think they have no benefit. and they
think this is the ideal solution, but on the other hand, waste can generate revenue. Most of the products'
life cycle does not end in the landfill; most of the time, vsing this product could be the burth and the start
of another product. which is what we call recycling. There are many types of waste utilization rather
than recycling; this research will focus on recycling waste, recovery of waste, and vtilization of modern
engineered landfills.

We will analyse the literature to identify research gaps in waste collection problems in smart
cities. Various heuristic and non-heuristic approaches for solving routing problems have been proposed
in the transportation literature, to name a few research. [2] suggested an Ant Colony System algorithm-
based dynamic model for capacitated vehicle routing challenges. [3] offered a heuristic solution for solid
waste collection as a recurring truck routing problem. The collected waste can be transferred to some
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Table 1. Solutions evaluation according to selected criteria

\

Solution Cost Time Required Timesaving Practicality
Pneumatic Chute SAR 6,400 per Significant time Significant time Easy to find experts
dwelling Infrastructure saving Require some
capital expenditure development Waste collected in infrastructural work

SAR 280 per year Underground tubing
per dwelling Detailed survey

that can cause
problems

the central
collection area

operational Can sort waste at
expenditure. [ 16] source.
Local Combustion 2,460 SAR/ton Moderate time  Significantly quick Easy to find experts
Plant / Waste to [15] Civil work for in getting rid of It increases

construction
Building, Furnace,
Boiler room and
Generators.

Energy

waste pollution, which can
No change in waste  be a problem
collection

-y
A” ~\A

Off-site Sorting 400 SAR/ton [16]  Moderate time

: v : N
Great time saver £ Easy to implement, 1
Sorted waste easyN_no complications #
for recycling,
combus_tlng or e
selling P N

N =

'

IoT Enabled Bins 750 SAR/unit

Capital cost [17]

Quick to implement
Major time in

o~ . %
Significantly reduce,  The solution is 1
collection time I extremely practical |
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Table 2. Solutions against existing problems

Solution\Problem Collections Routes  Exposed Bins Data Collection = Material Sorting
Pneumatic Chute v v v v
Local Combustion
Plant / Waste to X X X X
Energy
Off-site Sorting v X x v
IoT Enabled Bins v v v v

After forming the required scenarios, an objective judgment is needed to select the best scenario as per

table 3.

~N
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Table 3. Objective judgment for the best scenario in Riyadh

Scenario Impleqlen‘ra‘rlon Practicality Benefit-Cost ratio Sust%‘lmablhty
time Improvement
Pngumatlc Chute High Medium Failed Good
System
IoT Enabled Bins Low High Passed Good
IoT Enabled Bins + g - i\\
Off-site sorting Medium High Passed ( Better |}
plants N R4
i N
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