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Abstract: The environmental protection agency shows that the solid waste management of Karachi
city lies in the underdeveloped category. Organics, paper, plastics, bread, metals, bones, textile and
many other components are key in this area. The current methods for disposing of solid waste in
cities, land-filling and other schemes are compared. Energy crises and solid waste at this large scale
has forced cities to the edges of collapsing. Still, it is feasible to convert this huge problem into a
profitable business. With the exception of dumping or burning, waste can be used to produce energy.
Through bio-chemical and thermo-chemical processes, almost 0.01% of the total energy demand can
be reproduced from the waste mentioned above. There is a need to promote the production of energy
from solid waste and the utilization of different wastes in a useful manner. Instead of using ineffective
waste management schemes, proper waste management schemes can solve both problems at the same
time. A huge amount of revenue can be generated from Karachi solid waste, but all this depends
upon awareness and suitable technology. The focus of this paper is to emphasize the importance of
recycling and energy. The choice of proper methods for treatment, fermentation, anaerobic digestion
and the reasons for properly operating all solid waste management bodies are discussed in detail in
this study. The Decision support System tool and its importance is also discussed in terms of the field
of solid waste choice makers.
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1. Introduction

Karachi city has a population of around 22 million with seven districts and six can-
tonment boards. The city’s waste is mainly collected by two institutions, one being the
Sindh solid waste management board (SSWMB) and the other being the district municipal
committee (DMC). Both of these have hired private contractors to collect the solid waste
of city. The network works in the following way: waste is collected through front end
collection points and stored at a garbage transport facility before being dumped into two
main landfill areas. Karachi has two main landfills; one is Jam Chakro, and the other is
Gondpas. There are no recycling mechanics for the city’s waste [1]. All the developed
cities of the world have a recycling stage for solid waste management. Without recycling,
tackling such a huge city waste becomes almost impossible. The landfill sites are the only
option available at present for managing Karachi city’s solid waste, which is a dilemma
itself. There are not any steps taken from academia or the industry to address the challenges
related to the solid waste of this huge city [2]. This scheme or method is not recommended
and even discouraged by environmentalists because it puts more stress on the environment
and causes greenhouse gas emissions. The organic waste is the highest among all categories,
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and this waste can be converted into fertilizer and energy sources [3]. The Karachi Sabzi
mandi, fresh juice shops, sugar can juice corners and other related sites produce a huge
amount of organic waste comprising almost more than 20% of all the waste generated by
the city. There is an immediate need to address this challenge of the city on a priority basis,
and academia and the industry can both play their part. However, unfortunately both sides
have been silent on this for decades [4]. The working network diagram is shown in Figure 1
below to understand the importance of recycling.
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Figure 1. The network of solid waste for Karachi city.

Different types of authorized surveys should be conducted, from which solid waste
management engineers can draw better conclusions instead of wondering around and
providing no sustainable solution [5]. The focus should be on household urban and
suburban areas, commercial sectors, including the textile, cement and construction industry
in particular, vegetable markets and Sabzi mandi’s; all these sectors should be thoroughly
investigated. A huge amount of money goes into managing solid waste municipals, and
this money can be used to produce a viable and sustainable solution for solid waste instead
of utilizing the landfill. Furthermore, these landfills are also shorting out because most of
them are already filled up to their maximum capacity and only few are left in which to
dump the city’s solid waste [4].

Household waste management schemes should be applied; inspired from other suc-
cessful examples, advanced waste collection techniques should be modeled and practiced
based on transportation needs [5]. The expected waste generated within the city can be
calculated through the following equation on the basis of the population and generation
rate of solid waste [5]:

Qw(cr) = ((P+ X GRW x 365)/(1000)) + (Qsav — Qsgsy)

Here, Qyy(cr) represents the quantity of solid waste of a specific year, and P represents
the expected population of the city. The important factor here is GRW, which assumes the
generation rate of solid waste per kg/capita of the city. GRW can be calculated through
different methods, which will be described below. Qs;; And Qsgsy show the average
quantity of waste generated per selected year. The following equation is used to calculate
the expected population of the city with the safest error margin:

b= Po(l + T’)n

Py represents the year of a given population, and P; shows the expected population of
the city. The n represents the total number f of years, and r represents the annual growth
rate of the population of the particular city under study. Finally, the generation rate can be
calculated through the following equation:

GRW = Qu/(P)



Eng. Proc. 2021, 12,19

3o0f4

Here, Qw represents the quantiity of solid waste per kg, and P shows the population of
the city for one year. In this way, the generation rate of solid waste and expected population
can be calculated. Once these parameters are calculated, the total solid waste generated by
the city can be calculated easily [3]. Once calculations are done researchers try to estimate
individual waste amount of different products such as given in Table 1 to deduce amount
of recyclable waste.

Table 1. Waste generation and imports in Karachi, Pakistan.

Agriculture, forestry (a) 1905 2004

Mining (b) 267 606

Manufacturing 9549 9593

Electricity, gas, water services 902 724

Waste management services (c) 34 27

Construction 16,055 14,491

All other industries (d) 11,181 9948
Industry total 39,893 37,393

Public administration 847 690
Households 12,459 14,269

Imports 554 685
Total supply of waste 53,753 53,036

Not having proper equipment and technology adds more problems where people’s
attitude towards waste is already not encouraging [5].

2. Energy from Solid Waste

For decades, Karachi city has faced several energy crises, which has finally come to an
end. The city produces almost 12,000 to 15,000 tons of waste daily, and this huge amount of
waste can be converted into energy. It was estimated through different studies that almost
100 m?/ton could be produced from the organic waste of Karachi. Measuring the ph. value
and analyzing the importance of the PH value is critical in producing biogas or methane
from organic waste.

3. Solid Wastes and Their Key Components

Determining the key components of solid waste is critical to produce any sort of energy
from it. Avoidable food includes cooked food, fresh fruits, vegetables, pasta, potatoes,
etc. Avoidable animal extracted food waste includes eggs, meat and fish waste, which
are also key components in this sector. Along with this waste, hazardous wastes include
contaminated soils; asbestos reactive chemicals; paints, resins, inks and organic sludges;
organic solvents, pesticides, oils, putrescible/organic waste; organic chemicals; other
soil/sludge’s including contaminated bio-solids, clinical and pharmaceutical wastes; tires;
acids; alkalis; and inorganic chemicals [6]. Table 1 provides us total waste data from where
recyclable waste amount has been mentioned in Table 2.

Table 2. Percentage of waste items in Karachi city.

Recyclable Waste Non-Recyclable Waste
Newspapers Garbage
Mixed Paper Food waste
Glossy Magazines and Ads Food-tainted items
Cardboard Ceramics and kitchenware
Paperboard Windows and mirrors
Plastic Drink Bottles Plastic wrap
Plastic Product Bottles Peanut packaging and bubble wrap
Aluminum Cans Wax boxes
Tissue boxes Crystal
Shoeboxes Tissue paper
Books Light bulbs

Milk jugs Foam materials
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4. Conclusions and Solutions

Solid waste management is a critical challenge for every city around the globe. How-
ever, the Karachi city situation is unique and complicated when compared to any other
city. The city was never constructed with any plan, and this has never been properly
focused on during the last few decades. The sewage systems are also damaged, which
also contributes to more solid waste, and solid waste leads to problems in the sewage
systems. The academia sector can play a vital role in encouraging people to engage in the
proper wasting of items, and awareness about solid waste is crucial. The industry sector
should also play a role by providing funding to academia. The government should invest
in recycling waste and producing biogas and methane from the organic waste of the city.
This is only possible with academia’s and the industry’s cooperation. It has been estimated
that a huge amount of methane can be produced from the solid waste of Karachi.
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