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Abstract 

 

Recycling and waste management companies are investing in improving their tools and techniques. Automated Waste Collection: 

Technology has transformed the way waste management works with automated sensors that trigger instant alerts every time a 

container is full and needs service.  Route Optimization: Optimal routing is essential to protecting the environment and reducing 

hazardous emissions which is why companies are investing in advanced systems and optimization software. Landfill 

Modernization: Harnessing the power of science and scale, the waste management industry has modernized garbage dumps.  

Enhanced Safety: Recycling and waste management companies are making consistent efforts to improve safety which is of prime 

importance to an industry running several 30-ton trucks through residential areas. Quick Turnaround Times: Bigger waste 

management companies have also invested in feature-rich customer-facing technology.  
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

One of the biggest innovations coming to the waste management industry is the ability to turn waste into actual power. Instead of 

sitting in a landfill, certain types of waste can simply be converted into energy. Thermal conversion is another new technology that 

can be used to convert waste into specialty products. This process takes some cues from natural geothermal processes that use heat 

and pressure to turn useless materials into useful products. It could be used to turn waste into chemicals, fertilizes, oils, and other 

things that could give your waste another life. Some landfill gas can even be converted into energy. This kind of gas would normally 

be released or flared, but now it can be turned into energy with the aid of some new technology. Bioreactors, micro turbine 

technology, and even fuel cells can now be used to do something useful with waste. So many products and industries require the 

use of precious metals. Because these minerals are so useful, they can be rather expensive. These materials, which include platinum, 

palladium, and iridium, can be used as catalysts in a wide variety of industries, including the automotive and chemical sectors. 

While it’s not as cool as creating energy from waste or using plasma lasers, some technology has helped waste removal companies, 

like ours, optimize routes and improve efficiency. Advanced software has made it easier to plan out routes that can efficiently 

guide waste collecting trucks. This not only makes it easier to collect the waste and recycling materials that need to be collected. 

It also makes collection more fuel-efficient and reduces energy usage. 

Keywords:  Transportation, Financial Aspects, Geographic information system, Biodegradable, Sanitary Landfill 

II. NEW COLLECTION AND DISPOSAL TECHNOLOGY 

New sensors can let waste management companies know that bins are full and need to be serviced. New types of screening 

technology can sort through recyclables quickly and efficiently, which takes the work out of the hands of consumers and encourage 

higher recycling rates. At Lakeshore Recycling Systems, we’ll keep incorporating the latest technology into our waste disposal 

and recycling efforts to make sure that we’re delivering the best services to our customers and doing our part to preserve the 

environment. 

 Environmental Document Management Key Issues:  

Strong regulation by MAGRAMA and Environmental Government. Regulation, legislation and technology changes. Each 

hazardous waste transfer must be informed to the public authorities. Each platform uses different technologies: FTP, WS, Upload, 

Forms, etc. Duplication of data entry. Low productivity and data inconsistencies. High administrative cost (8 € to 13 €/doc) 

 Companies Providing These Kinds of Services 

 Teixo Services:  

A platform to generate and handle environmental documentation through the E3L format. Environmental Electronic Exchange API 

for integrating the customer ERP. Based in the E3L standard and adapted to the technical and functional needs of the Environmental 

Government. Easily improves the ERP of the customer adding the capability of sending documents directly to the Environmental 

Government, customers and providers. Experience integrating different ERP: MS Nav, SAP... 
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 Benefits 

Transparency and responsibility for Environmental Government. Ongoing updating of standards, legislation, regulations and 

technologies. Companies work with their own ERP. Avoids duplicated administrative work, errors and data inconsistencies. 

Technical support and help-desk processing incidences. Important savings for the company: 8 € to 13 € / doc. Collective Waste 

Management Platform (SIG). Provides a virtual centralized waste manager for groups of producers, garages and repair shops in 

this case. Extensible to other sectors, associations, groups of producers and waste streams. Web platform for the Environmental 

Government to control environmental vectors in IPPC facilities. More than 500 facilities registered. Definition of personalized site 

environmental plans. Access to third-party certificate authorities (ECA, OCA). Environmental analytics: water, emissions, waste, 

noise. Reports, charts and statistics Access point for companies to meet their environmental obligations. Single registry of 

environmental companies and facilities. Single credential generation and consumption system, based on unique keys, DNIe or 

digital certificates. Allows the telematic processing if administrative procedures, e-Processing, e-Waste. Project standards support: 

ETER: E3L, E3S y E3P. 

 General Information Data 

These general information to be collected and updated from time to time 

 Salient Features of the City/Ward:  

Area of the city. Population of the city. Decadal growth of population 

General Information 

 Waste Generation:  

Average quantity of waste generated per capita - per day in Kg. Average quantity of waste produced each day in metric 

tonnes(M.T.). Seasonal variations in daily waste generation 

 Staff Position: 

 Number of sanitation workers deployed in the city for the collection of waste. Number of sanitation workers deployed for the 

transportation of waste. Ward wise allocation of sanitation workers 

 Waste Storage Depots:  

Number of sites designated / notified for temporary collection of waste (Dust bins) / dalaoh / open site / open site. Type and size 

of dustbins / dalaoh / open site provided in each ward. Ward-wise quantum of waste generated each day. 

 Transportation 

Number of vehicles available with the local body for the transportation of waste, their type, size and age. Number of trips made by 

each vehicle in one shift. 

 Financial Aspects 

Operating Cost: Cost of collection / tonne / day, Cost of Transportation / tonne / day, Cost of Disposal / tonne / day, Allocation of 

revenue and capital budget for SWM vis a vis the City, Corporation budget - Annual 

 Technical 

 Primary Collection 

Primary collection is the first and prime activity in Solid Waste Management. For Planning and designing effective, sustainable 

and cost effective and efficient primary collection system, the following information shall be established for each Ward / Town / 

City. (For other information refer Chapter 10 of the Manual) 

 Population and Composition of Waste:  

Present & future growth of population, Waste generation per capita / day, Quantity of waste generated per day 

 Source of Generation:  

Residential, Commercial, Industrial 

 Manpower and Implements 

Man Power - Sanitation workers in local body, Contract workers, NGO / CBO - Voluntary agencies workers 

 Reports to be Sent Daily 

 Collection of Waste: 

Number of sweepers required to report for duty. Number of sweepers actually reporting for duty.  

 Inspection by Supervisors for Street Sweeping & Primary Collection: 

Number of persons required to supervise. Number of persons supervised during the day. Number of cases where performance 

found satisfactory.  

 Inspection of Cost Recovery Services: 

Such as Hotels, Hospitals, Commercial streets and Offices 

Number of cost recovery sites under his charge. Number of sites inspected. Deficiencies noticed. Inspection of Bulk Community 

Waste Storage Sites: 

 Number of sites in the area under his charge 

Number of sites inspected. Number of sites found well maintained. Number of sites found ill maintained or needing repair or 

replacement 
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 Inspection of Silt Removal Sites & Building Waste Disposal Sites:  

Number of silt removal sites inspected. Number of sites found satisfactory. Number of sites where silt was found lying outside the 

man hole or surface drain. 

 Recovery of Additional Cleaning Charges: 

Name of the ward. Areas visited. Additional cleaning charges recovered: 

 Report to be Sent Monthly 

 Cost Recoveries / Penalties:  

Wardwise cost recoveries made every month for a variety of services rendered. Wardwise penalties or levy of administrative 

charges from offenders every month. 

 Legal Matters:  

Number of cases filed in the courts each month for violation of sanitation laws. For the effective monitoring of SWM services, the 

information collected in various preformed should be carefully analysed and corrective measures taken promptly. 

 Transportation:  

Secondary collection, otherwise termed as Transportation plays a vital role in solid Waste Management services. This is mostly a 

mechanised System of operation. To enable designing a cost effective and efficient Secondary collection system to synchronise 

with the operation of primary collection and Transfer systems, following information are to be essentially established for each 

Ward /Town / City. 

 Source / Storage: 

Quantity of Garbage generated. Source of generation. Physical and Chemical Characteristic of garbage 

 Transportation of Waste:  

Number and type of vehicles and equipment required to report for duty. Number and type of vehicles and equipment which actually 

reported for duty. 

Quantities of Waste Transported: Number of vehicles deployed during the day 

Number of trips made: Record of Trip Made by Transport Vehicle at the Processing and Disposal Sites: Serial Number, Date, 

Vehicle Number 

 Vehicle & Machinery: 

Vehicles: Tipper, Non – Tipper, Make 

Route Schedule: (each ward / each shift): Starting time, Closing time, Distance travelled 

Machinery: Bull Dozer, Loaders, Bulk Refuse Collector 

Depots: Zonal Depots / ward No, Centralized Depot, Role of Repairing / maintenance, Fuel Station 

Manpower: Drivers, Mechanics, Cleaners 

Monitoring of Vehicles / Machinery: 

Performance & Utility: Fuel Efficiency, Cost Analysis 

Workshop Performance: Monthly Statement: 

Number and percentage of vehicles on road, Number and type of vehicles under repairs at Corporation's or private workshop. 

Nature of breakdown 

Inspection of Workshop Stores: Whether the list of fast moving items is maintained, Whether the list of critical items is maintained, 

Whether minimum level of stock is maintained, Action taken. Each Vehicle Should Maintain a Log Book Showing Information of 

its 

 Daily Movement and Performance as Under: 

VEHICLE LOG BOOK 

Department Date 

Vehicle Number Shift 

Driver's Name: Departure from workshop, Return to workshop, Fuel taken Ltrs. 

 Disposal 

Disposal is the last and most important activity in Solid Waste Management practices. To have and effective planned operation of 

Disposal and to design for developing and Engineered and Scientific Disposal system, the following information need to be 

established. 

Re-cycling: Recycling is a waste processing technique. By recycling new useful material is produced for use, at the same time the 

quantity of waste for disposal is very much reduced in volume. 

 Landfilling: 

For Landfill identification, selection, designing and operating the following 

1) Site Topography and Location and Land use 

2) Ownership 

3) Extent 
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 Project Monitoring 

For any Project of Solid Waste Management an effective information system is necessary to monitor the progress as well as the 

operation and maintenance of the project, time to time. 

 Public Awareness and Training 

Public awareness is an important activity in Solid Waste Management to keep the system sustainable. The Information related to 

public awareness are necessary for creating a sustainable system. 

Mode of Implementing Public Awareness Programs 

Audio & Video program, IEC program, Child to child education, School education 

 Public Participation 

Total number of sweepers allotted for door to door waste collection work in each ward. Number of sweepers getting good response 

from citizens in the matter of doorstep collection. 

 Institutional Organization 

The information on Institutional Organization is very much essential for Solid Waste Management for any Town / City / Local 

Body with responsibilities and roles, for setting up an effective administration set-up. 

For population 1 lakh to 5 lakhs, For population 5 lakhs to 15 lakhs, For population 15 lakhs to 40 lakhs, For population above 40 

lakhs 

 Policy Guidelines 

Information and Policy guidelines for Solid Waste Management regarding administration, enforcement, Waste processing 

concession, Hospital waste, Handling of legal matters are found essential for day-to-day management. 

National Policy, State Policy, Solid waste Handling Rules notification, Central and State PCB guidelines, world Health 

Organization guidelines 

 Municipal Solid Waste (MSW)  

The treatment of MSW should be effectively safe and most importantly, it should be environmentally sound. Reduction, reuse, 

recycling, sorting, segregation, processing, and disposing are major steps of integrated waste management . Currently many health 

and environmental issues are related to improper waste management in developing countries. One of the most common issue 

regarding old methods of waste management is the emission of greenhouse and other toxic gases from treatment and disposal 

procedures. Hence, other alternative for the management of MSW are required. Excessive use of resources in the industrial sector 

as well in the households, generates immense quantity of solid waste, which is challenging global sustainability. It has been noticed 

that with economic improvement in developed countries, the amount of waste generation has been drastically increased  . To 

overcome the severe consequences of poor waste management and human health risks recently many new technologies have been 

introduced. 

 Collection and Transport  

Modern collection and transportation of municipal solid waste involve many technical steps and emerging technologies in 

integrated waste management system. Latest technologies including underground collection system, Web based GIS technology. 

 Underground Collection System  

New technologies for waste storage are underground and semi underground storing systems. In these technologies waste bins or 

containers are being replaced by underground collection points. This includes the placement of plastic container in excavation of 

2-3m with only inlet in environment. The collection and transportation of waste is carried out using special types of trucks. These 

types of containers are being used worldwide since years. They have quite extensive range of application from recyclables, to 

organic waste and oils. The technology is beneficial for the regions with extremely hot climatic conditions as the waste would be 

stored underground in relatively low temperature. On the other hand the technology require less maintenance and is more 

aesthetically acceptable.  

 Web based GIS (Geographic information system) technology  

Over the last few years the GIS technology has gained popularity in almost every field of life. Coupling the GIS technology along 

with waste collecting became popular over the past few years in developed countries like Italy. Through this municipalities can 

manage the entire waste cycle from production point to disposal areas, by optimizing and automating every step of cycle.  

As GIS can model the world landmarks and streets, it can play an important role in waste collection sector. GIS in combination 

of other software can give information regarding the most reliable routs, number of residents, number of contracts, their validation, 

and potential frauds.  
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 Waste bin monitoring technology using Global System of Mobile (GSM)  

As the garbage reaches the threshold level, indication will be transferred to the controller which will further give indication to 

driver of collection truck for emptying the bin urgently. The indication will be send to the driver through SMS using GSM.  

 Compact Garbage Collection Trucks  

The technology does not only increase collection capacity, but also increases the fuel efficiency which is more environmentally 

and economically feasible. Researchers are been working to introduce electric motor drive and hybrid type collection trucks to 

overcome problems like greenhouse gas emissions and air pollution.  

 Segregation and Sorting  

Among all the steps sorting is the determining step for reuse and recycling. Latest technologies for municipal waste sorting includes 

optical sorting, Eddy current sorting, multi compartment bins, and optical sensor based sorting technologies  

 Multi-Compartment Bins  

These types of waste bins have separate compartments for different types of waste. Through this organic, paper waste and 

recyclables can be segregated on the spot of generation, while recyclable can be recycled or reused, as through this method 

contamination can be avoided.  

 Optical Sorting  

Latest technology included optical sorting with laser which is relatively expensive. According to studies this technology can reach 

a purity of 99.7% for flint glass.  

 Automatic Bottle Sorting System  

The role of sizing machine is to divide the bottles according to the size, after International Journal of Advanced Science and 

Research which bottles will send to color sensing machine and then conveyer belt. The bottles of each color are shredded and cullet 

is prepared. Through this volume of waste is reduced and cullet can be further used in different fields.  

 Automated Sorting  

Modern sorting plants are converting to sensor based sorting systems to improve sorting efficiency. This technology had exempted 

the low technology or manual sorting options. This technology is beneficial because it has high recovery rate, low operation cost 

and high reorganization capability. This process can convert and useless garbage to highly useful product output, which can reduce 

carbon footprint and emissions.  

 Mechanical Biological Treatment (MBT)  

The term MBT is used for the combination of biological and mechanical processes for the transportation and segregation of waste 

into various outputs. MBT is be considered as pretreatment. 

 Recycling  

Municipal solid waste is a combination of components such as paper, plastic, glass and metal, which can be recycle and reuse 

certain times. Studies revealed that 28 to 48% of Thailand’s MSW is comprised on such components  

 Deinking Technology for Paper Recycling  

Through this process paper ink is removed from recycled paper slurry. In Europe the annual production of de-inked pulp has be 

increased up to 15%. Frequent recycling of newspaper and printed white paper can challenge the quality of paper. According to 

studies newspaper can be recycled up to 5 times.  

 Biodegradable and Degradable Plastic  

Arise of new technology plastic which is able to degrade 90% of itself in 90 days has resolved many issues regarding plastic 

disposal. Biodegradable plastic can be introduce to composting or anaerobic digestion along with organic waste in order to give 

productive output. Many starch based plastics have been reported as biodegradable.  

Degradable plastics does not contain stabilizing chemicals to prevent degradation due to UV light and oxygen, as compare to 

traditional fossil based plastic. Degradable plastic have additives which help in slow and self-degradation due to the sunlight and 

oxygen. In this process the product slowly loose its shape and then disintegrate completely. This is known as physical 

disintegration.  

 Cullet Remanufacturing  

Mostly glass bottles are reused by refilling after returning to the shops and companies. Latest technologies have been introduced 

for the remanufacturing of broken glass pieces called cullet. The cullet undergoes melting and remanufacturing of glass bottles or 

containers. Cullet is also used as substitute in building material and as raw material in insulation.  



Combined Approach for Eradication and Solving Waste Management using Technologies  
(IJIRST/ Volume 5 / Issue 12 / 012) 

 

 
All rights reserved by www.ijirst.org 70 

 Processing  

The next step in integrated waste management is processing of collected waste. Processing can helpful in decreasing the waste 

volume, and recovering many productive outputs including compost, steam, and electricity. The main function of processing is to 

prolong landfill life. Further will be discussing some latest technologies for waste processing and energy recovery.  

 Autoclaving  

The technology involve treating the waste with steam at 140-160 OC for 30-40 minutes. This sterilize the waste and the residue is 

subjected to screening. Where waste is separated on the basis of weight, organic fiber is segregated from glass and girt. Metals and 

plastics will send for recycling. The organic fiber has many uses including land applications and as fiber in construction industry 

or in the making of Refused Derived Fuel (RDFs). The residue of the process is then sent for disposal to the landfill site.  

 Fluffing  

Many processing facilities have shredders which reduce the size of paper, metal, glass, and organic waste up to 2-5cm. Batteries, 

carpet and other type waste is separated manually. The reduced size product is then transferred to conveyer stream where metallic 

portion separates out. High temperature steam is then introduce for further breaking of molecular bonds which destroys pathogens. 

The product is further grind, dewatered, and separated from other types of waste. The remaining is fine cellulosic material emerges 

as sanitized, sand like, granular fluff.  

The fluff by product can be used as soil amendment because of its organic base and high nitrogen content. If not utilized so, the 

fluff can enter the landfill with 30-75% reduced volume as compare to original content. This technology is currently adopted by 

western countries where 95% recycling rate has been achieved.  

 Melting Technology  

Many developing and developed nations now-a-days are looking for melting technology. In which the waste is melted through 

electricity or fuel combustion at approximately 1400 oC. This technology reduces the waste volume up to certain degree and the 

stable stag is obtained as a byproduct. The solidified residue has many application in construction industry and in land reclamation. 

The technology has many advantages over incineration. Firstly, it overcome the problem of fly ash, and secondly the melted 

solidified slag International Journal of Advanced Science and Research. 

 Incineration  

A thermal waste treatment process in which the unprocessed waste is burn at high temperature is commonly known as Incineration. 

Sufficient quantity of air is needed in order to oxidize the feedstock or the fuel. For combustion, waste has exposed to 850 ºC, and 

then it is converted to H2O, CO2, and the non-combustible material which is known as incinerator bottom ash. 

 Vermicomposting  

The latest technology which is being used in many developing countries as Japan and UK [37]. In this process animal waste, 

pharmaceutical waste, food and sewage waste is processed through earthworms to give output known as vermiwash which is very 

rich in Nitrogen, Phosphate and Potassium. 

 Energy recovery  

The last step before disposal is energy recovery. All the waste residue after sorting, reuse, recycle and processing, is further 

inaugurated for energy recovery.  

 Thermal Conversion  

This is a technology utilize water, heat or pressure to convert organic and inorganic waste to useful chemicals and compounds. 

Raw materials like plastics, computer cases, tires and crop residue are subjected to thermal processing system which convert them 

to useful molecules of fuel gas, oil, and other beneficial products. 

 Advance Thermal Treatment Technologies  

Advance thermal treatment technologies have been introduced in recent years for efficient and pollution free WTE conversion. 

These technologies included pyrolysis, gasification and excluded incineration. Now-a-days incineration is used as a processing 

technology rather as energy generating technology. 

 Pyrolysis  

Pyrolysis is the thermal degradation of substance in the absence of oxygen. As compare to incineration, pyrolysis is a conversion 

of waste to liquid or gaseous fuels along with residue char, which is a mixture of non-combustible material and carbon.  

 Gasification  

Gasification involves partial oxidation of a substance, it lies between combustion and pyrolysis. The temperature required in above 

750 oC. The products are almost the same as pyrolysis; syngas and low C ash. Gasification is a reliable option as it meets the 
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present emission standards and is helpful in maintaining the sustainability of landfill. Different types of waste gasification methods 

are characterized on the basis of oxygen medium, two of them are steam gasification and plasma gasification. Recently many new 

technologies have been developed as plasma melting gasification.  

 Plasma Gasification and plasma pyrolysis  

Plasma technologies are further divided into three different categories plasma gasification, plasma pyrolysis and vetrification. 

Waste like plastic, and International Journal of Advanced Science and Research halogens require very high temperature treatments, 

in order to reduce toxic emissions and to control product composition. This also cause compound to produce syngas. The most 

important processes in waste management are gasification and vertification. The second step after gasification is plasma pyrolysis.  

 Refuse Derived Fuel (RDF)  

The commercialization of waste using RDF has been utilized to make wastes useful. RDF generally refers to the processed MSW, 

which is basically the fraction of segregated high calorific waste. For the segregation of the waste, it is classified in a mechanical 

and Mechanical Biological Treatment and then they are labeled as RDF.  

 Fluidized Bed Technology  

For the gasification of finely classified waste fluidized bed reactors are being used. For decades it has been used for incineration, 

for the combustion process of uniform fuels including raw lignite, coal, and sewage sludge etc. The fluidized bed incinerator is in 

the form of vertical cylinder. The lower section of fluidized bed is inert materials are fluidized with the air. From the top the waste 

is fed into the fluidized sand bed. The bed plate has holes which allows the preheated air to enter in the combustion chamber. 

Range of temperature lies between 850 and 950 °C [48]. Thus the temperature in the bed is not as higher and is around 650 °C or 

can be a bit higher.  

 Bio-conversion  

According to Food and Agriculture Organization (FAO), One third of the total produced food for the consumption of the human 

was lost along the supply chain food globally. For possible energy recovery, currently food waste and other combustible waste are 

collectively incinerated and landfilled. However, the upper two techniques are facing more environmental and economic issues. 

Food waste can be used to produce biofuel through different fermentation processes. Currently, valorization is being used for the 

production of hydrogen, ethanol, biodiesel and biogas.  

 Dry Anaerobic Composting  

This process is a thermophilic process in which no biogas recirculation is required. The time period of hydraulic retention time 

(HRT) in vertical digester is 20 days. The plant capacity lies between 10,000-35,000 Mg/year [55]. For the treatment of of MSW, 

this purely dry process is applied. No doubt for optimal performance in the presence of high total solid content in the reactor .  

 Disposal  

Disposal is the last step of MSWM, where the remaining trash after recycling, processing, and WTE is disposed of. Disposal is the 

most technical step of waste management. Experts are encouraged to introduce technologies to lessen the amounts disposed of 

annually. In developing countries even today most of the disposal sites are open dumps, they have no proper leachate treatment 

and landfill gas utilization system. Methods like open dumping were responsible for causing many aesthetic and other 

environmental issue. Two most common ways of disposing MSW are landfills and deep well injection slurry.  

 Sanitary Landfill  

Landfill is a professionally engineered depression in low population area, for the final disposal of left over after all the previous 

steps of integrated waste management. Waste is buried in that depression in order to avoid any hydraulic connection between trash 

and environment including air and water. Landfill is mostly preferred because it has the widest range of capabilities and is least 

expensive method of waste disposal. In Malaysia 80% of the waste is disposed of in landfill, this could cause serious issue in near 

future because the present landfill sites are left with very less capacity while the new sites are still under construction. While 

comparatively in developing countries landfill is the least desirable option while most desirable option is WTE.  

 Bioreactor Technology  

The latest technology to process disposed of waste rapidly is bioreactor technology. The basic aims of this technology are to 

enhance the rate of decomposition, circulation of leachate and increase in the growth of microbes, which decompose municipal 

waste. The waste is then dried by Conventional landfill technology.  

III. CONCLUSION  

Serious environmental degradation occurs due to open, uncontrolled and poorly managed waste dumping in many metropolitan 

cities of developing countries. Where approximately 90% of the waste is disposed of in open dumping areas. Recently developed 
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countries have implemented the visionary concept of zero waste which is encouraging latest technologies of MSWM. While on 

the other hand in most developing countries waste management is a matter of least concern, which is causing severe environmental 

and health issues in those countries.  

The sustainable management of municipal solid waste can reduces the short and long term environmental and human health 

hazards. The article concluded that proper implementation of latest technologies in the sector of MSW management can play a 

very important role in providing pollution free and sustainable environment. 
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