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ABSTRACT 

Strong economic growth, urbanisation, and growing populations have led to an increase in 

(materially intensive) resource utilization, as well as the discharge of vast volumes of trash into 

the environment. Globally, present waste and resource management lacks a comprehensive 

approach that encompasses the entire product design, raw material harvest, manufacture, usage, 

recycle, & waste management cycle. Advances and various sustainability problems facing the 

worldwide waste management system are described and explored in this article. Waste 

management in the future will demand a more systems-oriented framework that includes the 

fundamental causes of problems in order to manage resources & wastes responsibly. The 

production of improved feedback information (statistics) on how trash generation is connected 

to consumption is a specific challenge to address. 

Key words: Waste management, Industrial waste management, community waste management, 

Principles of waste management. 

INTRODUCTION 

Rapid economic development and urbanisation have resulted in significant increases in well-

being for huge segments of the global population in recent decades. Simultaneously, we've seen 

a surge in materially intensive resource consumption and, as a result, massive volumes of 

garbage being released into the environment. By-products and end products of the production 

and consuming processes, respectively, are referred to as waste. Resources approaching the 

human environment are handled, changed, consumed, and abandoned to plants in the form of 

solid, liquids, as well as gaseous wastes in the present linear model of resource usage. 

Agriculture, construction and demolition, industrial, and other human activities are all covered 

by the terms "production" & "consumption." The analysis of industrial operations is confined 

to the scope of this study. (El-Haggar, 2007) 

Harmful components can be found in both industrial trash and waste from city hospitals. The 

health and environmental dangers enhance when these waste streams are mixed with domestic 

sewage before being discharged into watercourses, because the contaminated water could be 

used downstream as a drinking water source (usually treated but occasionally untreated), crop 

irrigation, and livestock have been using. Despite the concerns, most urban and peri-urban 

farmers see the availability of home sewage in their water supply as a positive because it offers 

plant nutrients. 
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Figure 1: Waste Management 

Effective ways for reducing industrial contamination of home sewage and water ways would 

therefore lead to the total well-being of farmers and farm product consumers. (Environment, 

n.d.) 

Along with the enormous contribution of garbage-related emissions to, for eg, climate change, 

waste concerns have been recognised as a worldwide rather than a local environmental concern. 

Furthermore, waste-related greenhouse gas (GHG) emissions account for 5% of total GHG 

emissions and are anticipated to rise to 9% by 2020 if business continues as normal. This 

necessitates an environmentally healthy strategy to waste management that goes beyond the 

safe disposal or recuperation of wastes created to address the core causes of the problem by 

aiming to transform unsustainable manufacturing and consumption behaviours. 

Industrial Waste 

Industrial waste generations as well as composition are influenced by a number of factors, 

including the country's level of industrialization and also the type of industrial setup. Mining 

operations generate huge volumes of waste, which are typically non-hazardous, in order to 

offer raw materials for power generation and products production. As a result, the 

environmental damage caused by the rucksack and the release of these pollutants into nature 

should not be overlooked. (Eight, n.d.) 

Due to insufficient, fragmented, and ambiguous statistics, industrial waste generation rates are 

mostly unclear. This could be attributed to the fact that industrial wastes are handled by 

municipalities in several countries, and so are recognised as part of WM streams. In certain 

nations, industrial waste comprises garbage from energy generation as well as waste from 

mining. Current industrial waste disposal procedures in developing countries, on the other 

hand, also include following: 

• Direct discharge of untreated wastes to watercourses, drains and abandoned land. This 

practice may be illegal but overlooked by the authorities 

• Discharge of untreated wastes to drains or sewers where infrastructure exists 

• Collection and disposal with domestic waste in a solid waste dump site or 

• Landfill or incineration on-site or off-site 

• Storage and/or burial on-site 
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Industrial Waste Management 

Unwanted or useless resources are referred to as wastes. Any substance that is abandoned after 

its main usage, or that is undesirable, faulty, or useless, is considered waste. The phrase is 

frequently subjective (since what is garbage to one person may not be waste to another) as well 

as empirically erroneous at times. Municipal solid waste (home trash/refuse), hazardous 

materials, wastewater (including sewage, which includes body wastes (feces and urine) & 

surface runoff), but also radioactive waste are only a few examples. (HARI, n.d.) 

Industrial waste is material produced unusable during a production process, such as that of 

manufacturers, industries, mills, as well as mining operations. It's been around since the 

beginning of the Industrial Revolution. Chemical solvents, paints, sandpaper, paper products, 

industrial by-products, metals, and radioactive wastes are examples of industrial wastes. 

Residential and commercial garbage are among the other types of waste. 

Industrial Waste Treatment Techniques  

The techniques for treating wastewater (liquid wastes) produced by industries as undesired by-

products are referred to as industrial wastewater treatment. After treatment, the treated 

industrial wastewater (now referred to as effluent) may be reused or released directly rather 

than through a water canal to a treatment plant or groundwater in the surroundings. Most 

companies produce enormous amounts of wastewater on a regular basis, which is treated and 

then released into the aquatic environment as wastewater. Inside the manufacturing process, 

current trends have been to limit such output (waste reduction) or recycle processed wastewater 

(recycling or reuse). (Ali, 2004) 

Processing of non-hazardous industrial waste is not required by the federal government, 

although it can significantly minimize waste volume and toxicity before disposal. Treatment 

can also allow garbage to be reused or recycled. 

 

 
Figure 2: Process of Industrial Waste Treatment 

To minimize pollution and improve waste management efficiency, Ugandan cottage, small, as 

well as medium-scale companies can employ one (or a combination) of the waste treatment 

procedures described below. (Sharholy & Ahmad, 2008) 
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Treatment is the process of altering the physical, chemical, or biological character or 

composition of a waste by the use of specific techniques or processes. Physical, chemical, and 

biological treatments are the three main types of treatment. (Paul, 2011) 

Physical treatment is the process of altering the physical properties of trash, such as its size, 

structure, density, or condition (i.e., gas, liquid, solid). The chemical composition of a waste is 

unaffected by physical treatment. Immobilization is a type of physical treatment that 

encapsulates trash in other materials like plastic, resin, or concrete to prohibit elements from 

volatilizing or leaching. Adsorption, filtration, carbon absorption, distillation, 

evaporation/volatilization, crushing, shred, and other physical treatments are just a few 

examples. (Abolhosseini et al., 2014) 

Chemical process includes using chemical reactions to change the chemical content, structure, 

and characteristics of waste. Chemical treatment can include combining the waste with other 

substances (reagents), burning the waste to high temperatures, or a mixture of the two. Waste 

components can be retrieved or destroyed by chemical treatment. A few examples of chemical 

treatment are listed below. Neutralization, oxidation, reduction, precipitate, acid leaching, ion 

exchange, incineration, thermal desorption, separation, and other chemical treatments are 

only examples. (Singh et al., 2014) 

There are two types of biological treatment: aerobic and anaerobic. Aerobic biological 

treatment decomposes organic and non-metallic materials into carbon dioxide, freshwater, 

nitrates, sulphate, simpler organic compounds, and cellular biomass using oxygen-requiring 

microorganisms (i.e., cellular growth and reproduction). In the lack of oxygen, anaerobic 

biological therapy uses microorganisms to convert organic components and nitrogen-

containing molecules into oxygen and methane gas. An enclosed digester unit is primarily used 

for anaerobic biological treatment. (Elnagy, 2015) 

LITERATURE REVIEW 

(Igwe, 2017) observed water is life when it is not polluted, but death when it is. The goal of 

this research is to perform a review of the literature on the environmental implications of 

surface water contamination. An assessment of scholarly journal articles, internet materials, 

books, bulletins, research papers, research projects, and publically available raw material on 

the environmental impacts of surface water contamination was employed for this research. 

Based on analysis of earlier studies, this study indicates that most surface waters across the 

world are contaminated and therefore must be cleansed before being used for both residential 

and industrial reasons to prevent the spread of epidemics that can kill humans, the most 

valuable of all species. 

(Elnagy, 2015) aimed to recognize the importance of environmental management and the 

acknowledgment of environmental quality expenses in industrial facilities?, and when 

operations and production produce waste, what steps should be taken, including waste 

disposal? , and how to dispose of it, whether dumped, incinerated, disposed of in a landfill, or 

drowned in the surrounding environment, without incurring any financial penalty: leading to 

causing damage can accumulate and become great in the end, so there was a need to reconsider 

how to get rid of them by recycling the waste so as to diminish the claim by communities to 
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download contaminated facilities more environmentally responsible by the costs to the 

environment spontaneously.  

(Singh et al., 2014) analyzed rapid growth, urbanisation, as well as population growth have 

resulted in an increase in (materially intensive) resource utilization, as well as the release of 

vast volumes of trash into the environment. Globally, present waste and resource management 

lacks a comprehensive approach that encompasses the entire product design, raw - materials 

collection, manufacture, consumption, recycling, & waste management cycle. Developments 

and various sustainability problems facing the worldwide waste management system are 

described and explored in this study. The study concludes that present, fairly fragmented efforts 

in various systems for waste management, waste reduction, and resource management are 

insufficient in terms of long-term sustainability. Waste management in the future will demand 

a more systems-oriented framework that includes the fundamental causes of problems in order 

to effectively manage resources and wastes sustainably. The production of enhanced feedback 

information (statistics) on how trash generation is connected to consumption is a specific 

challenge to address. 

(Sharholy & Ahmad, 2008) observed MSWM (municipal solid waste management) is one of 

India's most serious environmental issues. Municipal solid waste (MSW) management that isn't 

done properly puts residents in danger. According to various studies, around 90% of MSW is 

disposed of in an improper manner at open dumps and landfills, posing public health and 

environmental risks. A detailed evaluation of the characteristics, production, transportation and 

disposal, disposal and treatment methods of MSW used in India has been attempted in this 

work. The purpose of the MSWM research for Indian cities was to assess the current situation 

and identify the significant issues. Various MSW treatment technologies are thoroughly 

examined, along with their benefits and drawbacks. The report concludes with a few useful 

ideas that may be useful in encouraging competent authorities/researchers to continue working 

on improving the current system. 

(Ali, 2004) conducted a research to examine the environmental and socioeconomic 

consequences of industrial hazardous waste resulting from poor dumping site management. 

The study location was Khartoum North Industrial Area, which monitors waste from the 

resource producer to the dumping site. The investigation used a variety of methods to collect 

information and data, including personal encounters, reports, and many more, but the major 

approach was a questionnaire administered to a sample of 60 people chosen at random. The 

study's goal is to determine the influence of industrial waste on the environment, which leads 

to a slew of negative consequences such as decreased crop production in the area (abu sabeen) 

and deterioration of chicken production. 

CONCLUSION 

Due to a lack of WM infrastructure and constantly increasing waste volumes, the status of WM 

in middle- and low-income nations is quite critical. However, despite having a well developed 

WM system, high-income countries have the most acute WM challenges due to their high 

consumption levels. Despite substantial advancements in WM technologies, the rapid 

development of product composition and variability in production and consumption systems 

creates challenges to long-term resource recovery. Different approach interventions fail due to 
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a lack of recognition of diverse cross-level as well as multi-scale system dynamics. A shortage 

of a comprehensive approach to resource/WM can be shown in the lack of proper feedback 

across diverse systems of planning, resource extraction, manufacturing, and usage. 

Nations (established and developing), regions (urban and rural areas), and the industrial and 

residential sectors all have different strategies to waste management. Trash management, on 

the other hand, aims to limit the negative consequences of waste on public health, the 

environment, and aesthetics. Commercial waste is defined as waste left unusable during a 

manufacturing process, including that of factories, companies, mills, and mining companies. 

Toxic, flammable, corrosive, reactive, or radioactive wastes are all examples of hazardous 

waste. Industrial waste has the potential to damage the air, land, or local water sources, 

ultimately ending up in the sea. Because industrial trash is frequently intermingled with 

municipal waste, precise estimates are difficult to come by. Incineration, landfill, recycling, re-

use, pyrolysis, resource recovery, and composting are some of the most common waste disposal 

and management methods. The prevention of waste material creation, also known as waste 

reduction, is an important strategy of waste management. 

Recycling of waste, which reduces the financial expenses in environmental sanitation and 

drainage also, must train employees in environmental rehabilitation and also spending on 

research and development and planning the future to reduce the environmental damage and 

also financially insurance on it. 
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