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ABSTRACT

This dissertation work considers the solid waste managemsteinsyn Jalandhar
city, Punjab, India, in order to develop a framework for sustainaiieé waste
management in future. The objectives of this thesis were:

1) To describe and explain the current waste management systepractices in
Jalandhar,

2) To identify factors that influence waste management in the City area

3) To propose recommendations for development and improvementafte w
management system.

The objectives were addressed primarily through semi-structotexviews and
discussions with various stakeholders along with non-paatmip method tools.
The study analyzed the current solid waste management systedeatified the
strengths and the weaknesses of the system. It was observétethatrent solid
waste management system practiced in Jalandhar is not properdged. There is
no provision for the segregation of waste. The collection taaisportation of
waste is inadequate and inappropriate. Officially, there is mmvigion for
composting or recycling of the waste. Majority of the waste is dunipexgben
landfill and people are not involved in solid waste denisiaking process or the
solid waste management system. Further, the study also analyzeadwhe n
proposed solid waste management system. The proposed wastéocoléaw
transportation system is an improvement on the currenérayStomposting of
biodegradable waste is an important feature of the proposaprdpesed system,
however, omitted critical points which need to be addressedder to develop a
sustainable solid waste management system. The study alsbaederid analyzed
the factors that influence the solid waste management systéatamdhar setting.
It was found that the factors are:

1) Existing decision making system. Basically the decision mgagrocess is top-
down and bureaucratic, which dissuades people from participetitige solid
waste management process,

2) People’s perception of wastes as a problem vis-a-vis other existing problems.
Even though many people regard wastes as a threat, they woed hratie other
problems such as employment, safe drinking water etc., sobfedebsolving of
waste problem,

3) Gap between decision makers and people in terms of informati
transformation. Most of the people are not informed about theideaindertaken
by the authorities,

4) the relationship between political stability and gosaoge. Plans and processes
initiated by one set of people in power is often abaed mid-way when a new set
of people come in power. For instance, an Integrated Solid Waste Managemen
process started by the previous board was bunged by theoaesvditogether, and
5) presence of self-organized grass root level organizatidedcehmaj. These



organizations can influence the solid waste management in @v@asanner by
involving and ensuring public participation in various programs

Taking all the issues and factors into consideration the thmalsees some
recommendations for developing a sustainable solid waste managsssiem for
the future. Some of these recommendations are:

1) Involving people for consultation with respect to dolwaste management
decision making process.

i) Promotion of reduction, reuse and recycling,
i) Promotion ofcommunity based composting,
iii) Doorstep collection of segregated waste and,
Iv) Responsible bureaucracy.

V) Introduction of Landfill

The thesis summarizes that the current solid waste managemearh sgshot
sustainable and not proper. The proposed system can be ichgrovellowing the
list of recommendations mentioned in the thesis. Thegtlmsicludes that people
in Jalandhar city area are willing to participate and contributearttsy the
development of a sustainable system. Finally, a set of reconatnamxihave been
provided for laying the foundation towards good solid wasémagement system
in Jalandhar City



ACKNOWLEDGEMENT

| take this opportunity with much pleasure to express mgese thanks and
gratitude to the faculty and concern department. This research gapsde
possible through the help and support from everyone, inclugiagents, teachers,
family, friends and inessence, all sentient beings. Especially, please atiew
to dedicate my acknowledgment of gratitude towardfdif@ving significant
advisors and contributors:

First and foremost, | would like to thank Assistardfessor Kirti Goyalfor
her most support and encouragement. She was kind to reaaperyand offered
invaluable detailed advices on the work progress and the thenme dker.

Second, | would like to thank the engineering staffs of Pohuontrol Board,

Zonal Office of Jalandhar for providing valuable data fe@ wWork progress of the
report and the HODs of my department for updating the reqgaine of writing the

report.

Finally, | sincerely thank to my parents, family, ancnils, who provide
the advice and financial support. The product of this researdT paguld not be
possible without all of them.

Thank you

ChaobaNingombam



TABLE OF CONTENTS

CHAPTER-1 INTRODUCTION.. .. ..t 10
1.1Types and Sources B61id Waste...........ovieiiiiiiit e e 11
1.2 Options for Disposal Of Waste........c.ovvuiiiriiiiii i 14
1.3 SCOPE OF STUAY . .ottt e 16
1.4 Objectives Of tAStUdy........c.oiriii 17
CHAPTER-Z2REVIEW OF LITERATURE. ..., 18
CHAPTER-3METERIALS AND METHODOLOGY ....ccciiiiiiiiiiiiiiiieieee e 25
3.1 ReSEearCh APPrOatd). .. ...t 26
3.2 DISIDULION 1L ZONES. ...ttt et 26

3.3 Methodology for GIS plotting for groundwater quality................................. 29

CHAPTER4 STUDY AREA. ... e

4.1 Municipal SOlId Waste......o.oeuriiit i e e 34

4.5(2) SOUICE GONETATION. ...\ttt ettt et et et et et et e e et et e aae et e aaeeaeeeenaeenae 35
4.1(b)Methods and DiSPOSal...........ouiriniini i 36
4.2 HAazZardOUS WaST. .. ..ttt ettt et et e e et et e e e e e e 39
4.22) SOUICE GONETATION. ...\ttt ittt et et et et et et et et et e et et eeteeaeeneenaeenae 39
4.2(b) Methods and DiSpoSal..........c.ooviiiiiii e 40
4.3 BIONEAICAl WASTE. ... vttt ittt ettt et e 44
4.3(a) source and treatMent PrOCESS. .....ouv vttt 44
CHAPTERS RESULTS AND DISCUSSION.. ...ttt 52
5.1 Present management of solid wasteRewdmmendation................................. 52
5.2 Introduction to Landfill...... ..o 55
CHAPTER6 CONCLUSION AND FUTURE SCOPE........cccoiiiiiiiiiiieee, 66
REFEREN CE . . e e 67-69



LIST OF TABLES

1.1 Type ofMunicipal Waste and time taken to degenerate.....................ccoeenenee 13
3.1 Waste GENeration SOUICES. ......ueuuteenttetee et eente et eaeeaaeeneeeaeeeareenneeans 32
3.2 Physical parameter on the basis of wet source by PPCB......................ooa. 33
4.1 Status for land for Disposal (MSW)......ooiiiiiiiii e 34
4.2 Waste Generation SOUICES. ... ....uuutuuttitit ettt 35
4.3Methods and Disposal...........coiiiiiiiiiiii i 36
4. 4Management Of MSW .. .. i 37
4.5 Detail of Hazardous waste generating area...............c.ooeeiuiiiiiiinniaeannennnnn. 42
4.6 Source and Treatment PrOCESS. .. ..uueurertenteetteteat et et et enteeeeeaaneaneenns 45
A.7: COlOr COUING ...ttt e e 47
4.8 Information on common Bimedical treatment facilities............................. 49

5.1 Roles of various actors as envisioned in this study....................coo. 54



LIST OF FIGURES

3.1 Flow chart of the Methodology of work................oooiiiiiiiiii 25
3.2: Methodology for GIS plotting...........cooviiiiii e 28

3.3: Map of Jalandhar city indicating location where different type of solid waste

= (ol o] o]0 (U [ol= o F PP 29
3. 4: Jalandhar city Map showing distribution of land used......................... 30
3. 5: Flow chart showing collection and transportation of MSW................... 31
4.1: Max MSW generating POINtS.........cviitiriteiieee e e 38
4.2:Max HW generating POINES. ........oiiriitii i, 43
4.3 Treatment ProCESS .......ouiiiii i 46
4.4: Max BM Waste generating POINtS..........cooviriiiiiiiiiiiiieeeeeaeen 51
5.1 Flowchart of different dumps...........cooiiiiiiiiii e, 56
5.2 Typicdimage of Landfill............ccooiiiiiiiii e 60
5.3 Landfill ShOWING CrOSSECtioN. ... .....ovviuinititiieteie e e 60
5.4 Cells 1ePreSeNtatiON. ... .uiet ettt ettt e ettt et et aaaas 62
5.5 Crosssection of Landfill...........coooiiiiiiiiii e 65



TERMINOLOGY USED

MSW-Municipal Solid Waste

SW- Solid Waste

BMW- Biomedical Solid Waste

HS- Hazardous Waste

3Rs- Reuse, Reduce and Recycle
WHO- World Health Organization
CPCB- Central Pollution Control Board
PPCB- Punjab Pollution Control Board
C/N- Carbon Nitrogen ratio

10 MC- Municipal Cooperation

11.TPD- Tones per day

12. TPA- Tones per annum

13.WTE- Waste to Energy

14.ULBs- Urban Local Bodies

15. TSDFS- Treatment Storage and Dumping Facilities
16.NOx- Oxides of Nitrogen

17.Sox- Oxides of Sulphur

18.CDM- Clean Development Mechanism
19. GHG- Green House Gases

©oNoOA~®DNE



CHAPTER-1

1.1 INTRODUCTION

Solid waste in a simple way can be term as waste generatedafrprhuman
activities which may include the domestic waste, waste fronstnds or may be
generated from animals, etc. They are basically semi-solid or solids in r&zlide.
wastes are the discarded or useless materials which people usuvaillyate by
throwing or burning Waste generated of industries or factories are known as
industrial waste and waste that are generated from domessehwds and any
commercial sites are known as municipal solid waste. As thdaimpuincreases
day by day the concern and rise of solid waste increases aeguired proper
management of solid waste. The maximum wastes are generated fromtraside
area and they come under municipal solid waste. The domestic magtaclude
both bio-degradable and non-biodegradable materials. These wastest be
reuse unless they are segregated and treated properly before using. &/ tbeat
generation of solid waste is both natural and manmade pradesfiuman and
animal excreting solid waste or the dead plants and animal eaorbe under
natural process whereas the wastes which are generated from @sdostany
other manmade defects which are useless and discarded are term as emanmad
solids waste. It can be term that the useless solid wasésageth of a particular
area is directly equivalent to the population of that area. If tpalaton is less,
then there will be less generation of solid waste on that area. Maearchers are
studying the outcome of this waste and development é&s thone to improve the
living standard. If the waste are not check properly it may caaseus health
effect to both the animals and plants. As India is the secogdskapopulated
country in the world, it usually generates million tonre@ssolid waste and
hazardous waste which required proper management. The number of stations which
deals with the generation of hazardous waste in India is 12000(approx.).

The safe disposal of solid wastes of a particular socigtgtia big problem, if the

population is less and the area available for treating tiek wakte is vast. Mostly

the developing countries are the one which generate largemsadieé as compare
to developed nations. It required good governing lawsectthiques to reduce the
ill effects of solid waste in a society.
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In past years there was no serious concern over the solid wastgenaant which
also includes the techniques like incineration or proper diépnsland. People
used to dump the wastes on the roadsides of highwawated bodies like ponds,
rivers, seas, etc. And this leads to creation of many air borne aed bwahe

diseases which are harmful to both humans and animals.

1.1 TYPES AND SOURCE OF SOLID WASTE

According to the sources and their harmful effects the solid veastdivided into
certain group. The generation of solid waste are differ from wheseggnerated
Some content high amount of degradable material whereas soneataoor-bio-
degradable and toxic in nature. Following are the types an sourcedoivastie:

I MUNICIPAL SOLID WASTE OR DOMESTIC/RESIDENTIAL
WASTE
They can be defined as the wastes which are generated from residential
household activities or any commercial sites. The commercial site
consists of the market of any domestic uses and vegetibles, shops,
etc. Some of the components of municipal waste are as follows:

*Food waste- Which generally includes the cooking wastetemot
vegetables, residue, garbage, etc.

*Rubbish-It consists of papers, plastics, rubber, leather, metal can, etc.

*Construction and demolition waste- which consists ohstruction
waste like stone, aggregates, bricks, electrical parts and metals.

*Special waste- They are the dead animal or useless vehicles.

*Waste generated from treatment plant-which consist of swidl semi-
solid materials taken out from waste water treatment plan.
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Ii. INDUSTRIAL WASTE

Waste usually generated from industries which may contert tdxthemical.

They may be harmful to humans and plants. Typical industrasdte may

include the demolition and construction waste, special wamtel hazardous
waste. The waste generated from this kind of source requirecalspttention

because it may led to disturbance to nature thereby disguttenenvironment
creating nuisance.

iii.  BIOMEDICAL WASTES

They are basically the waste generated from hospitals and indhuchean
waste, anatomical discard of both humans and animals, expirgd, dissue
cultures discard, fluids from the body, human excreta, disposable syringes, etc.

They required special treatment before disposal and if not treaiéthey are
highly infectious and cause serious problem to human healimaisd waste
generated from hospital is 0.5-1kg per bed per day.

iv. HAZARDOUS WASTES

They can be define as the waste generated from any industries avhictot
easily disposable before treating properly and poses instagérdamich can
harm human when contacted directly. The basically poses thewiiad
characteristics:

*Toxicity
*Highly reactive
*Corrosively
*Ignitability

Before the hazardous waste were grouped into radioactive stdxstan
chemicals, biological waste, explosive, etc. The main sources of bagard
waste are from hospitals, chemical industries and research facilities.
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V. AGRICULTURAL SOLID WASTE

This type of waste is related to agriculture. They may causeusenarmful to

human and plants. Basically they include the excess nutrientscigesti
insecticides or veterinary medicines. When they come in cootatcumulate
in our body it causes serious harmful to human health. &riaus concern, if
there is more farming then it may emit ammonia and methane. Aftemiley
cause acidification and add to produce of more greenhouse gas emissions.

vi.  RADIOACTIVE WASTE

Radioactive wastes are mainly generated from the nuclear power plant or any
other chemical industries. As in many developed countries nuglaat are

built in order to generate electricity for fulfilment of huma@ed. Radioactive
wastes take hundreds to thousands of years to neutralizeayridex harmless
substances. It is very dangerous when human are expose nehititexuired
keeping far away from any residential area.

Tablel.1: Type of municipal waste and time taken to degenerate.

Municipal Waste Time taken to degenerate
Paper 2-4 weeks
Cloth made from cotton 2-6 months

Waste of Organic (left food, rottq 1-2week
vegetables, fruits, etc.

Wood 10-15 years

Metal like aluminum plate, can, stg 100-500 years

etc.

Plastic items Non degradable and takes millions

years to degenerate.

Construction items (cement, brick 100-300 years
etc.)

Glass items mirror, glass bottle Non degradable
glass windows, etc.
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1.2 OPTION FOR DISPOSAL OF WASTE

Non-control disposal

Generally used and practice throughout the country. It is HBposhl of the solid
waste without proper checking or treating directly towards thdilarMany disease
causing pathogens and mosquitoes breeding ground are genamdtadtimately
resulting in the human health of the particulaaare

Sanitary landfill of solid waste

This is the control and revised dumping of solid waste. dttidally reduces the
breeding of fly and mosquitoes because the waste before dumpm@mgineered
and treated before the final disposal on the dumping sitis. dine of the most
commonly used method of the solid waste management.

Composting of the waste

When the temperature or the moisture content of a solid waste ameasfstvorable

condition for the breed of decomposing bacteria then, the rorgamism helps in
decomposition of the waste. It can be term as biological processuse the
decomposition is done by living organism. The compostirgplid can be done from
the residential or start initiating from the household leVak final compost material
have high nutrient value a can be used for agriculture needs.

Waste Incineration

The solid waste materials which are combustible in nature an¢ inuthis process.
The temperature rises from 800000’C for burning and the end product are usually

the ash and some non-combustible material for the final disposal.

Pyrolysis

It is the method used to recover any chemical constituent or chemgcglydrom the

solid waste material by using the technique of destructivillatisn. They are

somewhat similar with the Incineration but they work in l®@mperature which is
around 450°C.
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Plasma gasification

Gasification of plasma is alternative method of management déwHse plasma
are charged electrically at initial stage or they shouldidgpeyhionized gas. Lighting
is one type of plasma which produces temperatures that excé&dd E,. With this
method of waste disposal, a vessel uses characteristic plasmestopdrating at
+10,050 °F which is creating a gasification zone till 3,000 °F ferdbnversion of
solid or liquid wastes into a syngas. In this kind of treatit the molecular bonds of
the waste are broken down due to the heat generated in the elementalerispod
the vessel. Because of this process dangerous waste can be etbsasity. This
form of waste disposal provides renewable energy and an assbrioh other
fantastic benefits.

Ver micomposting of the M SW

The waste which are usually generated from the domestic assaednamercial
sites or the municipal solid waste content high value ojamic and
vermicomposting is an alternative method for composting theéewétere the
worms are survive by eating the organic matter present in the waste @tdrn
produces manure which are very rich in nutrient content.

Application of the Reuse and Recycle method

In order to achieve this goal segregation is very must necessary inoidientify

the product which can be reuse or recycle back again. If the materiaé canse
again then there will be raise in economic growth and mgsbrtantly the solid
waste will be minimize accordingly. The application of the four R’s that is Refuse,
Reuse, Recycle and Reduce plays an important role in the waste management.
Refuse- It can be defined as using which are available from before without
targeting the new one or buying new product of the same kind.

Reuse —It can be term as using the discarded material like can of Sok fbr
making pencil or pen stand. This will minimize the increasesohd waste
generation

Recycle- One of the most commonly used method for minimizing tleestev
generation. Here the recyclable material are collected and recycle back for using
again. Materials which can be recycle back are paper, glasses, etc.

Reduce- It can be defined as the reduction of unwanted solid waste from the source
of generation
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1.3 SCOPE OF THE STUDY

1. Management of solid waste reduces and eliminates various adveagtam
on the environment as well as human health and gives economic
development or stability and improved life standard.

2. The generated solid waste which are produce from domestic andecoiam
sites can be segregated and either recycle for other uses like
*Using as manure or fertilizer.
*Civil engineering utilization by transforming the discardedtemnial into
bricks.

3.Reduction of Air borne and Water borne diseases by minimizan@resence
of pathogen and other harmful microorganisms from the waste.

4.Giving awareness and proper management can lead to goodsdiaimgard
and development of the Nation.

The main problem to be solve in Solid waste management are :
-To generate clear and quality data for assessment
-Help in minimizing the waste by introducing new methods.

-Government funding and awareness.
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1.4 OBJECTIVESOF THE STUDY

1. To study the management of solid wa@ecase study of Jalandhar city)

2. To identify the different zone generating the maximum amaodrsolid
waste.

3. Characterizations of that waste physically, and applying ReRecgcle and
Reuse techniques wherever applicable.

4. To describe and explain the current waste management sysieotiaig
transportation practices in Jalandhar city Area.

5. To identify the factors that influence solid waste managememtdraround
the city of Jalandhar.

6. To assess the new solid waste management system \egnated SWM
system.

7. To propose useful recommendations for development ustainable
solid waste management system.

8. Learning the role of rags picker and creating awareness to minin@ze t
health effects toward the people handling the solid waste.

9. To study the importance of public participation and sifiergolid waste
management.

17



CHAPTER-2
REVIEW OF LITERATURE
Solid waste management

In a developing country, the problems associated with s@&teMmanagement
are more acute than in a developed country. Lack of financial resoanck
infrastructure to deal with solid waste creates a vicious clait&;of resources
leads to low quality of service provision which lead$etwer people willing to
pay for said services, which in turn further erodes the resoasmdnd so on
The problem is further complicated by rapid growth in padpoda and
urbanization, which adds greatly to the volume of waste ly@ngrated and to
the demand for waste retrieval service in municipal areas. However, mame oft
than not, an increase in population is not matched witlequal increase in
revenue for the local municipalities for waste management. Beigesapid
urbanization means rapid growth of shanty dwelling units Hrat largely
unplanned for, and add to the waste, health, and hygiene problems.

Amongst the various problems Jalandhar faces today, solig¢ wesnagement
Is on top of the list. The severity of waste problem in #lancan be assessed
from the fact that currently how much waste they are producing elasror
per annum.

The basic theme and objective can only be achieved by analyzipghhshed
papers related to the topic and going through the badiish deals with the
aspect of the research which is going to be conducted. From heraritesv
information can be known in order to execute the work witlaoyt objections.
The composition and characteristics of the municipal solidemaias analyzed
by various researchers around the world. These reviews show arel theov
various problenfacesby the people in urban areas due to rise in solid waste. In
international level, organization like World health OrgatzgWHO) under
United Nation gives funding for improvement of human livinge Istyle.
Municipal solid waste management of various urban and rural aredseka
broadly studied by the scientists and researcher around the. \Wooim them
we come to know the important of waste management and its effeasdtow
mankind. The following are their finding; methodology used results of the
paper which | have gone through for the initiation of my dissertgiaper.
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Yusof etal., 2002 studied and carried out the determinatiowaste
generation in Taman Perling, Johor Bahru, Malaysia[2]. The oblsscio-
economic and cultural influences are discussed in their paper. &tieods
approaches are data collection, quantitative and qualitative saalijhey
concluded by finding that the family size and the populati@nthe root cause
of the increase in the solid waste thereby creating the urban andreaa bad
place for development.

Hayashi,et,al, 2006 The evaluation of the practice of solitlewaanagemenhni

Japan was done. The research analysiscaragd out by collecting sample and
data were analysis from the municipal board[1]. They found thaisil21% of
overall wastes which are generated are disposed off in landfill. tMare75%

gross amounts of solid waste generated annually are incineraedtrategies
adopted recently by Japan are recovery, refuse transformation, reduce and
finally disposal.

Lester et.al., 1999; Reported the used of recycling process inalatiahstate
level and stated the failure of its application due to varymgadpulation and
bad management system. It is considered that the techniquk$ousecycle
were costly and was easy to dispose off in landfill[10]. Findlytconcluded
that proper awareness of waste minimization will ensure the redusftiwaste
thereby decreasing the problem faced by the locality. The MSW ohoie
recycling should be evaluated by seeing the cost of the cortynomare
generally.

Rajput et.al., 2009; Conducted the study and analysis atipahsolid waste
generation. The main theme was to find out the collection strategies of the waste
by applying the handling rule 2000. The methodology appesaiciude, the
analysis of past data, statistic representation of the vgasteration with the
current scenario[14] . The works showed different trend withdéwelopment

of the economic features. They also reported that, in India the waseration
ranges from 150-550kg per capita per day and the efficiency of tcaties 40-

80 percent.

Zeng et.al.,, 2005 ; Sanitary landfill used and sorting are domegr&phical
study of the landfill area of the Columbia landfill. The methodglased are
data collection of the waste generated in and around the arean analysis of
the landfill area by taking the arithmetic mean differences betvleerarea
available and the total waste which is going to disp@e[they found out 32
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waste components from the waste which has been geneféedirban area
Isgiven applicable measure to tackle the situation.

Sivapalan et.al., 2002; The chemical characteristics of the waste gerarated
kuala lumpur city. The segregation helps in resorting the uadfstances from
the waste available. The approaches include analysis of the currerasirtthta

in order to compared the growth of solid waste management icitthef the
particular area[13]. They concluded by studying the effects chyséhe
presence of high amount of the heavy metals in the soil oe#ohate of the
various landfill situated on that area. They also cause semomum over the
health of the human as well as the environment.

Ogwueleka,et.al, 2009; In this current scenario the municipabgesmnent of
the solid has become very important. He summaries and studgrntbeagon of
waste in developing countries especially in Nigeria[23]. Variousl@moloan be
face and required measure to counter the effects are discuss. The nogthodol
followed were, study of the past data and characterization of thpocemt
present in the waste which may affect the soil and the watersbddi@areness
was discuss and methods are implemented for better diggfase municipal
solid waste which the generated in large quantity.

Deshpande,et.al, 2006; To discuss the accurate assessmentvakthdoad.
Emphasis on using the available resources in order toocouh ¢he cost and
helps in stability of the economic status. The methodolegg uncludes source
guantification specifically and then the solid waste from the onoali were
characterize accordingly[14]. Due to this it helps in more acceasdiable
resources thereby decreasing the cost and helping the economic Bt&tus.
important of the characterization and quantification were knbewause of
their findings.

Mufeed Sharholy,et,al.2006; Due to increase in population thenapisl
economic growth and proportionally there is increase in theigipal solid
waste. The mishandling or improper evaluation may cause setamage to
the area concern. They find out the Qualitative and quantitataractierization
of the solid waste of municipal[17]. The methodology includ®eying of the
residential area, questionnaire survey, analysis of the datapdheapita
generation were check accordingly in order to find out the trémduaicipal
solid waste generation. They further recommend the segregationgtexhn
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before disposal of any waste in the landfill or before tredongninimizing the
cost of operation.

Sahu,et,al. 2007; Working on the present situation and natutieeofvaste
generated. Due to increase in the generation of the solid waste thadyense
effects like release of methane gases due to acidogenesis[7] andledse of
hydrogen sulfide gas. The work approaches include studiieshical present
in the solid, checking qualitative measures. Finally theyndothat due to
increase in the population and availability of landfill area ieas but people
started constructing building without proper precautiantl® dumping ground
should be checked properly before any further construction.

Sahasrabuddhe,et,al. 2003; Urbanization and its impact towardsates
bodies .Due to development many industries arises causiogss@roblem of
solid waste, which improper management led to pollution of wateeballie to
dumping of waste in the drainage system or sewage. The méddtiossed for
analysis are field visiting of the studying area, surveyird)Gse study of the
past and present data of the Pune city[24]. They finally cortleetend that due
to development the quality of soil and water deteriorate tdupresence of
harmful and untreated chemical which was present in the municipal sotel was

Puri et,al.2008; Solid waste management in the Jalandhar city was don&ito kno
the ill effect towards human health. The community health westerti due to
presence of highly untreated chemical in water which may causeasess
related to water. The research methodology approaches are ditheéirayea

into zone, characterization of the chemical component in the waste generat
from industries and domestic household. He concluded that there is riagem w
borne disease due to presence of unwanted material on the wats. Qdce
responsible substances causing the harmful to the human amdapafrom
solid waste.

Anand et.al.,, 2006; studied the present of bacteria of Yamuna([RaWe).
The water quality of the river is effected due to dumping of higbKkic
substances and solid waste generated from domestic as welmasemal
sites. Even the industrial waste are directly dump withoot preating of the
water effluent before disposing to the water bodies. The methpdé&dllowed
are checking quality parameter in laboratories, determining thecescof
generation.
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The result shows the increase in microbial populationenstater bodies which
ultimately result in causing water borne diseases.

Sabahi et.al., 2009 ;Due to presence of chemical substances in theaste

and when they are dump in soil the leachate helps in makengrtéund water
pollutes and dead of plant. The dead of plants occurrech whey suck up
nutrients along with the harmful chemical there life cut shone Tesearch
method used are checking the parameters of physio-chemical concentratio
data analysis and surveying. The result of this study atelcthe present of
waste cause pollution and arises health risk.

Amusan et.al., 2005;Study the soils and crops uptake of neétatdid dump
sites in Nigeria.The crops may uptake the metals or any other hariéthisce
and bio-accumulate which in turn transfer to human bodiesirgatnarm. The
methodology approaches are observation of the data, testirmpiloand

concentration of metal in it. The result shows that planake of metal are
more from the soiland bio-accumulate take place by the crop.

Oyelola et.al.,, 2009; Olusosun dumpsite, Lagos, Nigeriastvabed to find
the solid waste disposal utility. The health Implicati@s Berious concern over
this disposal site. The methodology includes checking #dranpeter of the
sample physio-chemically. Due to presence of unwanted smoéeaad dust,
it raises problem of irritation in eyes, breathing problem, etc.pEneentage of
il effects to human workers of dumpsites and the rag pilees irritation of
eyes 85%, breathing problem 67%, lungs problem 48%, auydgs0%,
pneumonia 10%, malaria 11%, water borne typhoid 42%, dygeinténo,
cholera 42% and fatigue 94%. It clarifies that due to operpohgnthis kind of
health risk may arises as found out from the study.

Naresh Kumar Batish et.al.,2014; As due to development and increesad
population the industrialization takes place and helgiegetonomic growth of
the developing Asian countries. The methodology is basegrimary and
secondary date collection of the government publication. Tinerggon of
solid waste in whole Punjab was 3018 tones per day anof his 28% were
generated from industrial area. The main objective of the work aveisd out
the alternative for decreasing the waste and safe disposal of the solid waste.

Shantanu K Dutta et.al.,2006; Solid waste which are hazardous ardeceds
to be highly toxic and before disposal they should beddearoperly inorder to
reduce the possible environmental hazards. The methodology usedesicl
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reprocessing, inventories and recycling processes. Hazard maydiféeint

type solid or liquid and this study give the detailstioé hazardous waste
management in India according to the handling rules prescyilieebCPCB.

The characterization of hazardous waste is discussed too htiprobable
impact on environment. The hazardous characteristics include
Flammable/explosive, oxidizing, poisonous, corrosives, and ctiotes
substances, toxic and organic peroxides. The various chemicallsre a
segregated like cadmium, lead, mercury, etc.

Shalini Sharma et.al.,2008;The government hospital of Agra like SiaNgidu
Medical college, District hospital and Lady Lyall Maternitgnae observed for

the waste management/biomedical waste. The methodology inclhdes
collection of available data from the hospital, questionnaires of the people living
around the areaand assessment of the knowledge availabldj&g]cdncluded

that there is lack of practice for the treatment of the liquidnbaical waste.

The solid wastes are treated with the optional technoldikesautoclaving,
incineration and microwaving. The generation and recommendafictiie
management of waste should be set up and awareness showerbegrder

to kno the ill effect of the waste which are generated from this area.

B.Ramesh Babu et.al.,2009;The theme of the study was to commpiéxisting
management rules and biomedical handling waste. It also givekasim on
categorization of the biomedical waste and definition reggrthie coding of
colors in the different waste[21]. The methodology include dgregation of

the waste and studying of the different waste form generated in the hospital. The
generation of the waste range between (31-36%)waste which araoudect
syringes which are disposable (0.4-.6%), general which includes food ¥4)1-46

Solid waste is broadly comprised of non-hazardous domestic, comneandial
industrial refuse including household organic waste, hosapitdl institutional
garbage, street sweepings, and construction wastes (Zerbogr P@bBestic
solid waste includes all solid wastes generated in thememity and generally
includes food scraps, containers and packaging, discardedled@ad non-
durable goods, yard trimmings, miscellaneous inorganic delmtdding
household hazardous wastes (for instance insecticides, pestiatesies, left
over paints etc., and often, construction and demolition debris.
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A report prepared by World Bank (1999) lists eight major diassions of
solid waste generators:

1. Residential: Includes waste generated in household snith as food and
fruit peels, rubbish, ashes etc.

2. Industrial: Has two components hazardous, which is toxiciosiwe;
flammable; a strong sensitizer or irritant and may pose daslad present or
potential danger to human health or the environment whemrropagdy
processed, stored, transported, or disposed of or otherwise managed. No
hazardous which includes inert and essentially insolublestridusolid waste,
usually including, but not limited to, materials suchresk, brick, glass, dirt,

and certain plastics and rubber, etc., that are not readily decomposable

3. Commercial: Waste produced by wholesale, retail or service isbtabhts,
such as restaurants, stores, markets, theaters, hotels and warehouses.

4. Institutional: Waste that originates in schools, haky research institutions
and public buildings.

5. Construction and demolition: Waste building material arubleuresulting
from construction, remodeling, repair, and demolition operatiom houses,
commercial buildings, pavements and other structures

6. Municipal services: Sludge from a sewage treatment plarthwias been
digested and dewatered and does not require liquid handling equigttient

7. Process: Treatment plant wastes principally composed of residuad siodg

8. Agricultural: Spoiled food wastes, agricultural wasteshpislly hazardous
wastes.
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CHAPTER-3
MATERIALS AND METHODOLOGY
RESEARCH METHODOLOGY

Dividing the city into various zones
and field visit of the Jalandhar city

I

Data collection regarding Waste

generation and disposal from the
concerned authority

l

Surveying and analyzing the area

generating the maximum amount

l

Differentiating of the solid waste
(SW) and disposal methods.

l

Suggestions/Recommendations

of solid waste

applying the 3Rs wherever possible
to minimize the waste

Fig.3.1. Flow chart of the methodology of work



3.1 RESEARCH APPROACHES
Case Study Approach

| used Jalandhar city as a case study. The research objectives wéreoogdt the
collection of primary data through PPCB, interviews, workshops, itgtdtlre
review. Secondary data was used (wherever available) to further entianc
understanding and to verify the quality of information gathered.

Participatory approaches to research

Data was collected concurrently (i.e. both primary and secondary dsta w
collected at the same time) (Creswell 2003). The researcher relied icipptoty
research and drew upon the methods of participatory rural appraisa); (BRi-
structured interviews, and non-participant observations (Caeri994) for data
collection. In addition, the researcher undertook review of gt materials,
reports, key informant interviews, applicable policies, laws (if) agrtaining to
the research purpose.

Methods used for the study involved open-ended interviewh wdifferent
stakeholders, which allowed the study to incorporate atyaoikeviews on the
waste problem. Secondary was used for cross checking the findingsverher
necessary and available. Current management practice was asseessdltatmon
with the localpeople, municipal administration, and distigthorities. Data were
collected through direct observation by the researcher as Byelloing so, this
study has been able to find out the nature and characteobti@ste management
system; along with other strengths/constraints of the cuwaste management
system (detailed methods have been discussed in Chapter 3.

3.2 ZONE DIVISION

Most of the sources of solid waste are generated from domestiehodais
commercial sites, construction and demolition sites, mualigprvice, etc. The
area distribution of Jalandhar city into various zone are listed below:

I. Residential household zone 86-%

. Industrial area-10%

li. ~ Small and big factories -3550(approx..)in no.
Iv.  Trading unit- more than 1100 in no.
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V. Commercial shops-3600 in no.

vi.  Industries of electroplating -3 in no.

vii.  Hospital of private sector-more than 45
viii. Health care center in the ard#)-

As Jalandhar is consider as one of the largest city, the solie geseration per
day is around 350 tonnes and they are municipal solid walk&etWo existing
disposal site as per Punjab pollution control board data are :

-SuchiPind and the area cover are 2 acres.
-Village Wariana and the cover area are 14 acres.

In order to find out the quantity of municipal solid wagite two main important
things which is done is collecting and transportatiothétreatment site or landfill
for final disposal. Collecting generally include collection frdomestic residential
household, sweeping of roads, road side bins , big biogromunity, etc. Here the
segregation technique can be introduced for minimizing the wasteegaéign is
important because the solid waste which is collected may stookidifferent
degradable or non-degradable substances. It can cause vario@snptolduture
because if any metallic waste are dump along with the biodegeadalste it will
take time to decompose.
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Fig3.2: Methodology for GIS plotting
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3.3 METHODOLOGY FOR GIS PLOTTING FOR SOLID WASTE

The source map of the area was imported into the software thtbegteps of
scanning, import, creation of coordinate system and geo-referefd¢iagorehole
locations captured using GPS were located on the digitized. Treuvaspatial
features (well location) were digitized. Interpolation operation useg@répare
vulnerability maps different quality parameters.

Toposheets of Jalandhar districts were scanned and the naatgy is formed in
the arcGIS (arcMaps 10.1). Then the image is geo referenced. Then dagitizati
done for the spatial feature i.e. well locations. Then spatia@tian was done for
various parameters and finally a quality map was prepared for all the parameters

The figure 3.2 below shows the general methodology adopteddf@ S mapping
of the parameters.

SENaTIanE ~ I
o Sindstral

G i M

S arNAgar

magvandi

LaGoogle earta

| il SV kar o)

Fig.3.3: Map of Jalandhar city indicating location where diffettgpe of solid
waste are produced.
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DISTRIBUTION IN ZONES

Fig.3. 4. Jalandhar city Map showing distribution of land used

Land uses
2
- Residential zone
5% 5
Commercial Area 7%

- Hazardous Waste Model ‘:.

- Industrial Area
B  Acgricuitural Area
.-

0 1 2 4

Kilometers
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Fig.3. 5. Flow chart showing collection and transportation of MSW.

Wasls generation

4
storage

Y
Collection

Trarafer and Transport [+ . +{ Processing and Recovery

4
D Disposal "

3.4 CHARACTERIZATION OF SOLID WASTE

The municipal solid waste can be characterize into three differezg tyg Source
of waste generation, Physical characteristic on wet basis and fihallghemical

constituents and parameter. It helps in knowing the type of thevgadit and their
uses. By determining the content of chemical or nutrienteanwaste which are
generated from the domestic or any commercial area then they can bgdseo
and used as manure for agricultural purposes.
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Table3.1. Waste generation sources

Substances Content Generation sources
Garbage cooking food and domestic Residential, Hotel, motel, etc.
discard and useless vegetables
_ Markets refuse rags, cloth, .
Rubbish Departmental store, shopping
rubber leather
mall, market, etc.
Ashes Residue form : :
Burning of combustible
material
Heavy waste Auto parts, Tyres, etc. Automobile workshops
Road side Dust and dirt Destructive road and sweepin
refuses
Hazardous harmful chemical | Chemical industries and
Hazard .
hospital waste
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Table.32. Physical parameter on the basis of wet soubbgyePPCB

Parameter which need to checlk Percentage content
Ferrous metal 0.015
Non-ferrous metal 0.14
Earthen bricks, stone, etc 5.18
Ceramics or glasses 0.58
Papers and cardboard 3.45
Wooden item 0.1
Litter or rags 3.9
Leather and rubber 1.33
Plastic material 7.45
Content of moisture 44.53

CHEMICAL PARAMETER WHICH NEED TO EVALUATE ARE

- Content of organic carbons
-Ammonia nitrogen
-Phosphorous

-Hydrogen

-C/N

-Matter which are compostable
Calorific standard value

_pH

-Matter which are volatile



CHAPTER 4

4.1 MUNICIPAL SOLID WASTE

PARAMETERSUSE FOR COLLECTION OF MSW :

1) Collection of municipal solid wastes

2) Segregation of municipal solid wastes
3) Storage of municipal solid wastes

4) Transportation of municipal solid wastes
5) Processing of municipal solid wastes

6) Disposal of municipal solid wastes

Table4.1:

STATUSOF LAND FOR DISPOSAL OF MSW JALANDHAR CITY

Name  of | Class Populatio Quantity of Area of existing|Age of land
Municipal | of the n of the Solid waste landfill developmentof lan
Committee | M. C. Town /City | generated site
Municipal A 7,00,000 350 TPD (2 Acres (low| 2 year
Corporation, lying land nearn
Jalandhar SuchiPind)(operati

onal)

(i) Near DAV

College (closed)

(i) Vill. Waryana

approx. 14 acres

almost full
DESCRIPTION:

total waste generated350 TPD

Biodegradable - 80 TPD
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Non-biodegradable 230 TPD Organic waste40 TPD

4.1(a)WASTE GENERATION SOURCE:

Table4.2:
Substances Content Generation sources
Garbage cooking food and domestH Residential, Hotel, motel, etc
discard and useless vegetabls :
Departmental store, shoppil
. Markets refuse rags, clot mall, market, etc.
Rubbish
rubber leather . .
Burning of  combustible
Residue form material
Ashes Automobile workshops
Auto parts, Tyres, etc.
Heavy waste Destructive road an
: sweepin
Dust and dirt Ping
Road side
refuses : Chemical industries an
Hazardous harmful chemical .
hospital waste
Hazard

I Residential household zone-86%

il. Industrial area-10%

lii.  Small and big factories-1200(approx.)
iv.  Trading unit-more than 230 in nos.

V. Commercial shops-3200

vi.  Hospital and clinic of private sector-more than 45
vii.  Health care centre in the argéa-
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4.1(b) METHODS AND DISPOSAL :

1 Nos. of waste processing plants (treatment 2
facilities)
(Specifies nos. whether mechanical
compost/ vermicompost / pit compost / RDF
/ Bio-gas / incineration / etc.)
a) Plants operational 2
b) Plants set up , waiting for operation Nil
c) Plants proposed 1 cluster
2 Nos. of Landfill sites
a) Nos. of open dumping 12
b) Nos. of Sanitary Landfill Operational Nill
c) Nos. of Land fill ready, waiting for use Nill
d) Nos. of Land fill being constructed Nill
e) Nos. of Land fill site identified 3
3 Waste-to energy projects
a) WTE project operational Nill
b) WTE project being constructed Nill
c) WTE project under plan 2
4 Any other information As per attached annexure

Table4.3: Methods and Disposal
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MANAGEMENT OF MUNICIPAL SOLID WASTE:

Table4.4
Parameters Status and operations

Sl.

No

1. Collection of Municipal Yes, collection is being done.
Solid Waste

2. Segregation of municipal ULBS are segregating their waste into biodegrad
Solid Wastes and non-biodegradable waste.

3. Storage of municipal solid Open landfill
Wastes

4. Transportation of 12 ULBs are transporting their waste using cove
municipal solid wastes vehicles and 1 ULBs are not using covered vehiclg

transport their waste.

5. Processing of municipal 3 ULBs in Jalandhar is partially
solid wastes processing their waste

6. Disposal of municipal solid 1 ULBs have proper disposal of organic waste only

Wastes

12 ULBs have open landfill withg

segregation.

disposal

ULBs: Urban Local Bodies
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4.2HAZARDOUS SOLID WASTE:
4.2(a) GENERATING SOURCES OF HAZARDOUS WASTE

I Expired medicines from Hospital-25%

. Automobile repairing shop$6%

lii.  Dry cleaning shops -1.2%

Iv.  Processing of Photos-0.4%

V. Exterminators-10.4%

vi.  Manufacturing of chemical (pesticides and insecticid€8j
vii. Companies of electroplatintj7%

viii. Refineries of 0il11%

LIST OF HAZARDOUS WASTE

. Paints and solvents

. Automotive wastes (used motor oil, antifreeze, etc.)

. Pesticides (insecticides, herbicides, fungicides, etc.)

. Mercury-containing wastes (thermometers, switches, fluorescenhdgletc.)

. Electronics (computers, televisions, cell phones)

. Aerosols / Propane cylinders

. Caustics / Cleaning agents

. Refrigerant-containing appliances

« Some specialty Batteries (e.g. lithium, nickel cadmium, or button cell batteries)

« Ammunition

. Radioactive waste (some home smoke detectors are classified asctiadio
waste  because they contain very small amounts of a
radioactive isotopef americium
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http://en.wikipedia.org/wiki/Isotope
http://en.wikipedia.org/wiki/Americium

4.2(b) METHODS OF DISPOSAL.

Final disposal of hazardous waste

In historical time the hazardous waste are generally dispdéed the landfill
which generally affects the soil and ground water when they paenetratfiltered
These chemicals from the hazardous solid waste eventually entdtedl systems

of the hydrology. Many of the landfills are currently require couaner alternative
measures to tackles against groundwater contamination, an exampte be
installing of a barrier along the foundation of the landfilctmtain the hazardous
substances that may remain in the disposed waste. Cusreatigrdous wastes
must frequently be stabilized and solidified in order to eat&andfill and many
hazardous wastes undergo different treatments in order to ztadmld dispose of
them. Most flammable materials can be recycled. One example they can be
recycled into is industrial fuel. Some materials with hazardouditgrgs can be
recycled, lead acid batteries are one example.

Recycling

Many hazardous wastes can be recycled into new products. Exampas
include lead-acid batteries or electronic circuit boards where the hesaisrthese
types of ashes go through the proper treatment, they coulddoottier pollutants
and convert them into easi&r dispose solids, or they could be used as pameme
filling. Such treatments reduce the level of threat of harmfehtbals, like fly and
bottom ash, while also recycling the safe product.

Portland cement

For the treatment of hazardous waste the commonly used treatment is ceneent base
stabilization and solidification.By improving physical achcteristics and
decreasing the toxicity and transmission of contaminants, ¢qal@gnan important
role to treat the hazardous waste. The cement produced is catdgmria 5
different divisions, depending on its strength and compsnérhis process of

converting sludge into cement might include the additioptbaidjustment agents
phosphates, or reagent of sulphur to minimize the setilirgyring time, increase
the strength of compression, or reduce the leach ability of contaminants.
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Incineration, destruction and waste-to-ener gy

The hazardous waste can be destroyed for example by the hetmefating with
high temperature. Waste which are flammable can sometimes be burnealend
as source of energy. Like for example cement lalesburn with hazardous wastes
by using oil and solvent. Now days treatments by incir@raiot only reduce the
guantity produced due hazardous waste, but they also crehpraiuces energy
throughout the released of gases in the process. The anembrcan be disturbed
due to this burning or combustion process thereby producnmvganted gases
which affects the living being and organism. However, dueleeelopment in
current technology there are more efficient units of incinerator wéachcontrol
these emissions to a point that this treatment is considered a more baeapfion.
There are different types of incinerators and they vary dependinghen t
characteristics of the waste. Incineration due to starved themmethod used to
treat hazardous wastes. Just like in common incineration, lguoeurs, however
controlling the amount of oxygen allowed proves to be Baamt to reduce the
amount of harmful byproducts produced. Starved Air Incineratisnan
improvement of the traditional incinerators in terms of air patutiUsing this
technology it is possible to control the combustion cdtthe waste and therefore
reduce the air pollutants produced in the process.

Hazar dous waste landfill (sequestering, isolation, etc.)

A HW may be sequestered in a HW landfill or permanent disposdikyfatin
terms of hazardous waste, a landfill is defined as a disposalyfamilppart of a
facility where hazardous waste is placed or on land and whiott ia pile, a land
treatment facility, a surface impoundment, an underground injeat@h a salt
dome formation, a salt bed formation, an underground mine, aaaaeorrective
action management unit

Pyrolysis:

Some hazardous waste types may be eliminated using Pyrolysis ultraahigh
temperature electrical arc, in inert conditions to avoid combuslios. treatment
method may be preferable to high temperature incineration in soouenstances
such as in the destruction of concentrated organic waste typasling PCBs,
pesticides and other persistent organic pollutant
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DETAIL OF HAZARDOUS WASTES GENERATING AREA IN JALANDHAR
Table 4.5:

Sl no | Description Jalandhar

1 Total no. of hazardous waste generating units 515

2 Total hazardous waste generating(TPA) 7851.1

a) Recyclable 1794

b) Incinerable 140

C) Disposable to Treatment, Storage & Disposal Facility| 5914.1

3 Status of TSDFs in operation

a) No. of TSDFs in operation 0

b) No. of TSDFs under construction 0

C) No. of sites notified 0

d) No. of sites identified 0

4 Status of incinerators (with location detail)

a) No. of common incinerators operation 0

b) No. of captive incinerators in operation/under installat 2

5 Action taken as per Supreme court directions

a) No. of hazardous waste generating units 515

b) No. of hazardous waste generating units for wh 141
authorization has been granted

C) No. of hazardous waste generating units for wh 51
authorization is under process

d) No. of hazardous waste generating units not applie¢ 168
authorization or for renewal

e) No. of hazardous waste generating units running wit| 123
valid authorization

f) No. of hazardous waste generating units for wh 16
closure directions

s)] No. of hazardous waste generating units for wl 8
closure directions were revoked since October 2008

h) No. of hazardous waste generating units closed ¢ 13
October,2003 by the board or itself closed

i) No. of hazardous waste units displaying information 515
the entrance in the prescribed size of the display Boa
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4.3 BIOMEDICAL WASTES

They are basically the waste generated from hospitals and indhushean
waste, anatomical discard of both humans and animals, expirgd, dissue
cultures discard, fluids from the body, human excreta, disposable syringes, etc.

They required special treatment before disposal and if not treaibthey are
highly infectious and cause serious problem to human healimaisd waste
generated from hospital is 0.5-1kg per bed per day.

Waste may be generated in these facilities during:
» Diagnosis of a disease.
> Treatment of a disease.
» Immunization for disease.

> Related biomedical research

4.3(a) SOURCE AND TREATMENT PROCESS

Category No. Category type Treatment option
1. Human anatomical Incineration/
waste Deep burial
2. Animal Waste Incineration/
Deep burial
3. Microbiology and Autoclaving/
biotechnology waste Microwaving/
Incineration
4. Waste sharps Disinfection/

Shredding
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5 Discarded medicines & | Incineration/
eytotoxic drugs Secured landfill
6. Soiled waste [ncineration/
Autoclaving
7 Solid waste Disinfection/
Shredding
3. Liquid waste Discharge nto
draimns
9. [ncineration Ash Disposal 1n landfill
1) Chemical Waste Secured landfill

Table 4.6:Source and Treatment process
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TREATMENT PROCESSES:

WASTE COLLECTION

TFRANSPORTZ

Fig 4.3: Treatment Process

TRANSPORTATION OF BMW WASTE
On site transportation

+ Waste is collected from the initial storage point to armsdy storage area
by means of trolleys or handcarts.

» Trolleys should be designed to prevent leakage, be easily cleaned.

+ Waste route must be designated to avoid the passage of wasighthro
patient care areas.

Off-site transportation

The design of the vehicle should afford the general public, prate@iom the
waste in case of any accidefihe driver’s cabin in vehicles should be separated
from the waste. Vehicles should display prominently theéhdmard symbol. It
should be equipped with suitable spill controls.Velsiclkeust be easy to load,
unload and clean
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Segregation of Waste in color
coded Bags

YELLOW BLACK

BAGS CARBOY
Infectious Meedles
waste . bandage wtho it
s.03uzres ootton SYrnges,
or any 1_:|-ter blades sharps
thing s in and all metal

contact I|_.|'|.|'i‘th articals
body fluids,
hunnan body
parts placenia

Table.4.7: Color coding

METHODS OF TREATMENT

Few methods for the treatment of biomedical waste used in Jalandhar city

>

YV VYV VYV VY VYV VY

Chemical treatment
Shredding

Needle Cutter
Incineration
Autoclaving
Microwaving

Hydroclave

Chemical treatment

Chemical disinfection is done to treat solid infectious waiséd is undergoing
shredding like plastic bottles, needles. Chemical disinfedsodone with 1%
hypochlorite solution which is prepared by dissolvingyrhOof salt in 1 litre of
water in plastic bucket. All the items are disinfected for 30 to 60tesnu
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Shredding

Shredders are used to destroy plastic waste like bottiegey .\Waste is fed into
the hopper, the revolving blades which cut the waste into gneaks.It should be
disinfected periodically.

Needle cutters

Needle cutters are used for the destruction of needles. The emtipmay either
shear the needle or completely destroy it leaving a residueaf 3ihe sheared
needles should be handled as sharps and should be d&inbefore their final
disposal.

I ncineration

Double chambered incinerators are used for the treatment of biomedistd. w
Temp. of the primary chamber is 800-900 deg.C. One time loaditige waste is
about 100-150kg.Temp. of the secondary chamber is 1000-1500 &¢esel oil
used in incinerator have low sulphur content.Height of thmcey should be 30m
Emissions from the incinerator are toxic like NOx,S0O2,,dioxinatfsyHg and
other SPM so its mandatory to install air pollution contoplipment like venture-
scrubbers ,air scrubber®ut of the total waste incinerated only 2% of ash is
produced which is dumped after it gets cooled.

Autoclave

The process of autoclaving is used for the sterilization@hbdical waste at very
temperature and pressure steam.

Typical operating conditions for an autoclave are of at le2btldg.C at pressure
of 105 kPa for a period of at least 60 minutes.
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Information on Common Biomedical Waste Treatment Facilities

Table4. 8:

Si/no

Name and Address of th
CBWTF

Name and Cities/Areq
covered by CBWTF

Total
no.
HCFs
being
covered

of

Total
no.
beds

of

covered

Total
guantity
of BMW
collected,
treated
and
disposed
of (in
kg/day)

Cost of
treatment of
BMW
charged by
the CBWTF
operator ( R9
per kg or Rg
per day orn
Rs per bec
per day)

1M/s Rainbow
Environment Pvt.Ltd
Village Balyali Mohali

SasNagar,Rupnagar,

NawaShahar an
partially from Jalandha
and Kapurthala districts

1483

9470

3000

OPD less
than 1000
patient/mont
h=R 500
Upto 10
beds=Rs850
From11-20
beds=Rs
2.50-3.50
per bed pe
day

From 21 and
above=Rs
3.50-4.50
per bed pe
day

M/s BMWT Trust,Vill.
Pangoli,Defence  Roa
Pathankot,DisttGurdaspt

Distt. Pathankot&Distt
Gurdaspur,  Jalandh:
City 50%+GT Roao
Dasuya,Tanda,Mukeria
and Kapurthala city

590

6137

1200

OPD less
than 1000
patient/mont
h=Rs 500
Upto 10
beds=Rs 85(
From 11-
20beds=Rs
2.50=3.50be
d/day

From 21 and
above=Rs3.
50-4.50 per
bed/day
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Treatment equipment/facilities installed | Air Method of| Compliances
CBWTF pollution Disposal of| Status
control treated waste|
systems (Incineration
attached Ash/sharps/plastic
with the| s)
incinerator(
s)
Equipmen| Nos. Total installed
t capacity
Incinerato | 2 150kg/hr& 65kg/hr Incineration Ash: | No.of  Show
r Secured landfill a] cause
Autoclave | 2 2600Ltr/hr&350Ltr/ TSDF notices/Directi
hr Wet on issued:
Scrubber 2 show caust
notice issued
Hydroclav | O 0 Sharps: No. of Court
e Dumped in shary cases:0
Microwav | O 0 pit
e
Shredder | 3 (1 no.| 80kg/hr
Not
working
)
ETP 1 5KLD Plastics: Recycleq Others
Deep 0 0
burial
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CHAPTER-5
RESULT AND DISCUSSION

5.1 PRESENT MANAGEMENT OF SOLID WASTE AND
RECOMMENDATION

Generation and composition of MSW

For any management of solid waste there is a huge back up @irdyan local
bodies. In the urban areas like Jalandhar city area ,the residentigh¢lduséfices
,Bus stands, public markets, center of shopping, etc the waste genarated
generally dumped outside of the house or in a common dunsgmgr collection
site. They are further collected by the Municipal cooperation trarsite. Public
dumped the wastes in open ground or side of the market withqérmegregation
which is difficult for the municipal cooperation to colledue to improper
dumping of the waste there is increase in pollution of water and soil. lcitthtbe
sites for dumping of the wastes are not properly manage or planned.

Other solution for MSW

Management of solid waste and disposal of MSW because of the modstyldife
Is very important and the waste produced id increasing propalty. Good and
healthy management can be achieved by checking the waste genelaton
regularly as per the interval of time or periodically. The managewigich should
be check periodically includes Generation of MSW, CollectionpdXal of waste
etc . The good and most efficient application of waste managemeriiecdone
and achieved by applying ‘3 Rs’ methods. ‘3 Rs’ principle (Reuse, Reduce,
Recycle) ‘3 Rs’. The particular goal of these principles is to minimizes the waste
generation. These “3 Rs” are the most basic and simple strategies which should be
adopted for the wisely management of the solid waste. .

AWARENESS OF PUBLIC AND BEHAVIOR

The modern and development in life style has changed theéasthof living and
increase in composition of MSW. In major area which income are highcpu
started using more package for day to day used. People showjeoewell
awareness about the environmental impact of the solid wastdsaifideffect on
the population. There should be formation of the NGO’s group, campaign should
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be organize periodically to make them aware about the diseasdisearmpact of
the solid wastes. Community should organize themselves by providiag far the
dumping and treatment of the waste.

Reducing biodegradable MSW at source

Composting and vermi-composting using microorganism is oh the best
techniques for minimizing the organic biodegradable material. Comgosan
reduce more than 51% of biodegradable organic components of MS\¥eon-s
Composting decreased the residential MSW between 39 and $@&tifd-time of
landfills can be extended by composting. The process of compastmminimizes
the area for landfill more than half of the area or 51%.In deweopuntries like
India the composting of the waste are done in the holéséheel 1,e not in large
scale or municipal level. For example, in Dhaka, Bangladesh, compo$tsudid
waste was more efficient and useful in small-scale plants théarge-scale. The
main reasons were effectiveness in operation and maintenanceealbsgparation
of SW, and effectiveness in marketing. Zurbrugg et al. found thapa@stimg in
decentralized system could recover costs and yield a profit.

Waste to Energy (WTE)

Some developing countries in Asia are trying to change SW amergy.
Philippines and Thailand have converted waste to energy. A pdat pf 150
ton/day capacity of municipal SW produced 14,000 m3 of biogah, tt65%
methane product, which was equivalent to 1.2 MW. In thedpmles the Clean
Development Mechanism (CDM) was implemented with a WTE project in Payatas.
This plant generated electricity of 60 kW to 70 kW, whwgas supplied to 20
residents. Almost similar in Thailand, the anaerobic digedtoks have been
operated in three areas. The anaerobic digestion tanks have capauityl(ro
tons/day to 300 tons/day MSW which generate electricity from 625 kW to 2.5 MW.
Landfill as final disposal site has the potential tategreenhouse gases (GHGS).
GHG emissions, which contribute to climate change, are anothieorement issue
which has to be coped with. Asuwei landfill site, located inilgiCity was the
earliest and the biggest landfill site to capture GHGs. It dadpacity of 2000
tons/day. The landfill gas has captured after 2001. It is curras#lgl to generate
electricity.
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SWM inter Partnerships

The exchange of ideas and technologies is very must requireachieving a
common goal. For all the activities of SWM mainly in munatifies areas,
partnership includes the residents, institutions or Igogernment and the private
sector, such as micro companies. In Yala, Thailand, a program of recgcith
garbage reducing was established through a relationship between poor dmesmun
and the municipal administration. Similarly to in Indiae thovernment had the
cooperation with private sector and citizen in recycling SW. @nother hand,
initiatives of the private sector (citizen and enterprisesh g public-private-
community partnership also help to increase the efficiency ofewaahagement
system. Cooperation is built between governments, researchutmstNGOs,

stakeholder, and people participation to solve the problem in SWM.

Table 5.1: Roles of various actors as envisioned in this study

Objectives Aunicipality Service miers Busimess Local
establishments erganizations
and NCOs
Stratesic Dievelops the plan Actvaly Actively Provides backap
planming in collsboration participates participates and support amnd
with people, throughout the thromzhowt the muomitors the
Mz and planning planning process whaole process
COMIYEnity DTOCESE
OF EATN ZR[LODnS
Legal and Dieveloped by Actvaly Actively Zives inputs and
resulatory mumicipality in participatas participates and monitors the
Sramework collaboraton with and shares shares ideas ProOCess
Planning and other actors ideas thronghoar
IEL A T S e DT Public Involves peoplsa Actvaly Actively Assistin
Darticipdion and MiZ0s and participates participates sensitizing
COMIyEnity people reganding
organizations for the plan. provide
the decision back up snd
making process monitor the
whole process
Finamncial Provides scope for A crively Acmvely Biomitors the
TRAMEEETH G community leweal DATficipaes im participates in whole process
managemeant of ward level ward level
fumds COmMmittess Commitiess

Planning and

Insnturional

Facilitators amd

Becomes par

Becomes part of

Facilitamors,

Arraneermant provides of the decision the decision provides
specialists and muaking bepudy making body Ccoordinston
Suppart

Dispasal facilige

Pesponsible for

Pamticipates in

Pamicipates in

Miomitors local

and garbage

b TR B operaton smd identfication idennficaton and | Ccompost site,
mAInTains in and opsrahon operation of coordinates
collaborston with of local local comppst collecton amd
other aciors Ccompost sifes sites employmment of

workers for

compost sites.
Waszre Promotes three SezTegares SegTegates waste Promotes wasia
characrarization SITEAm Wasta wWashe mbo into degradable seETeFaton smd

Waste charactenzation degradable, recyclables and mronitors the

Zener atiom recyclables Zarbage PIOCEess &1

commumnity lewvel
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Objectives Mumnicipakity Service msers Busimess Lecal
establishments organizations
and NGO
Waste Promotas Segragzates Segregates waste | Promotes
Waste mimizanon reduction, Teuss waste ioho into degradable reduction, renze
Zener ation and racycling degradable and | and nom- and recycling
non- dzzradable and monitors the
desradable process
Wasre collection | Doar step Segregzates Segregate waste | Ioveolves
collection wasta, takes informal sector
degradable to for collection of
lecal compost recyclables
sites.
Tranzfer Orverall in<charge | Ddsposses Drzposes wasie Collaboratas for
Waste frearmen ! and for collection and | waste aftar afier propas marksting of
handling dizposal transfer of non- proper segregabion compost and
dagradable, noa- LEETEZATON recycling with
recyclable and informal snd
hazardous wastes private sector.
Spectal wastes Orverall in<charge | Takes proper Takes propar Monitors overall
of harmfal and pracaunticn and | precsution and process
hazardouns waste LEETEEATES segTegates
Treat harmful and harmdial and
scientifically hazardons hazardous wastes
wasieg

5.2 Introduction of Landfill

The process of land disposal will be analyst for a paaticegion by dividing into

three parts:

e Part A: This part will deals with the key principles inchgl dumping of

uncontrolled waste of all kinds of a landfill site

e Part B: In this part, constructionsof a proper municipallandfilisthie co-
disposal of hazardous wastes is analyst.
e Part C: This will be the part which focuses on reviewing thepgse-
designed of a landfill site which includes multi-disposal of hamasdvastes.
The control of stabilize hazardous wastes to secure the landfgbisliscuss
in this part.

Current status of Landfill:

The process of open dumping is still practice by many indliging countries.
Again disposal of uncontrolled hazardous waste is comnmmomonicipal and
sanitary landfills.In economic developing areas the standard ofdispdsal are
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very poor where the landfills are unlined and have no contrelaghlate or surface
water run-off. In the course of sound management of hazardous wastes, land
disposal has a vital role to play at the bottom of the waste management hierarchy.

In every country, land disposal is always needed since wasteization and
recycling can never entirely eliminate waste and treatment precdssmselves
generally create residues which need disposal. The encouragemenistofg
practices to eliminated uncontrolled dumping and intoedland disposal into the
hierarchy of acceptable options is the short term priority ireld@ing economies.
Meanwhile, Landfill should not be considered as a cheap dikppson. A skilled
profession is required for siting, design, construction, operatidnclosure of land
disposal sites. If there is poor operational standards of aitest properly built
and operated, it can be a threat to public health and environfenimpact of
such threat is not only contaminate the disposal site and surrowrdengout it can
even affect a distant community through groundwater or other pathways.

Part A: Landfill site’s key principles

To reach the standard of sanitary landfill, it will be considépedpgrade a site
which is currently an open dump through processes like bgsid dump and semi
controlled landfill. But at present it is probably naoitable for hazardous waste
disposal. It is impossible to upgrade an open dump innogiet. It should be
approach through stages as follows:

4 Y4 Y4 Y4
SEMI SANITARY /
OPEN DUMP DESIGNATED CONTROLLED INDUSTRIAL
DUMP LANDEILL WASTE
LANDFILL
\_ VAN VAN VAN

Fig 5.1: Flowchart of different dumps
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Here the figure shows the main steps that much be taken indemaigdn to
improve an existing facility and the level of control at eacgest It allows site
users to become familiar to the new regime apart from site surveys asshasses
to be undertaken of made of pollution. There is a possilafitypgrading a site if
the dump is in an area where there is no risk of groundwater pollution.

Apart from the process of opening a dumping site, there are also many
stages which will be necessary in closing a dumping sitepl$iabandon the site
will not enough for closing a dumping site. Various typemeasure will be taken
while dumping to ensure that wastes will not contiruéé deposited at the site.
There are some simple remediation measures that should be taken. They are:

a) Limiting the infiltration of water by capping the site
b) Putting a drainage system in place around the parameter.

In the areas where waste are unstable, the measures to stabil&zee tbhould be
undertaken.

Components of landfill operation:

The following will be the essential components of a propeolystructed and well
managed landfill site:

a) Appropriate site : It should be well chosen and properly designed

b) Bottom Line : This will protect the soil and groundwater

c) Leachate collection and treatment : This component will prefem
contamination of groundwater

d) Gas management: the gas management will prevent from damagkeawnidsoi
escape to air.

e) Waste placement in cells: With this cell, it will control tbperation and
reduce rainfall infiltration

f) Waste compaction: it will limit the access by vermin and ceduhe risk of
fire

g) Intermediate cover and

h) Final cover

A well-chosen site and good engineering are not enoughowita proper
maintenance of the components in the landfill operation. Thedesgjned site
will even poses environmental hazards unless sufficieatity and resources are
devoted to proper management and operation of the landfill isit&ding
supportive services such as training of personnel.
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Choosing of landfill site:

Depending on the availability of sites, the geology andy#iwgraphical region of
the possible site, the land disposal site can be selected from three main areas.

They are

1) Depression 2) above ground 3) Slope

1) Depression:
If it is possible , a depression area in used because it offers thetainkty.
Eg: qully, abandoned quarry, etc.

2) Above ground:
Here above ground level, land disposal sites will be cartsttuvhere there
Is no risk to the water table or where no suitable depressists. But there
may be a greater risk of the landfilled material shipping.

3) Slope:

To construct a landfill site using a slope, it shoulccheefully assess about
the stability of the land itself and the waste. The maontributor to
landslides in landfills is the seepage of water and placingdiillaclose to
or on a slope may alter the natural pattern of surface water, exposisie
to greater risk. More consideration should be always takenaotount
about the rainfall levels and the capacity of the drainage system.
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Apart from these three alternatives, some land disposal uses naohelg
storage in caves, salt mines or deep wells. While decidittgbgity, the
character and type of the rock formation is very important.

Municipal landfill improvement practice: site consideration

Whether upgrading dump sites or identifying new sites, fadikas
geological and hydrological characteristic of the area will deernt into
consideration. The level of environmental protection anddésgn of the
site will be influence by this factor. The sources of any dnmplkwater
should be identify in the vicinity of the propose sitehd operation is new ,
the facility should be placed as far as possible away the regibenW
choosing for a new site, areas liable to flooding or erosion lghoe
avoided. Those site which contain a thick layer of clay or one whiahove
unusable groundwater such as saline aquifer is the most fée/isd for
landfill practice. Other influences on the selection of new sited the
operation of existing ones include the proximity to urbemeas. The
construction , operation and closure of the site will impdhbts local
community which include transport, noise, and dust as well asitual
impacts. Measures to minimise the adverse impacts should bmutset
planning stage for new sites. A comprehensive safety and erogrgkm
must form part of the operational procedures, to ensure effeespense to
protect the community in case of accidents or leaks.
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Earth Cover Obtained

Original Ground
W by Excavation of Trench

or Landfill Liner Compacte

Solid Waste

Fig 5.2: Typical image of Landfill
Site design - liner system:

After selecting a suitable site, construction should be basbeospecific
characteristic of the site and the waste which will be dis@d within it. The
bottom liner is one of the important design features in otdecontain
leachate. It should be design to remain impermeable during tkemg
storage of waste. Multiple liner system will always be chosemaoift the
upper liner leaks, escaping materials can be detected and caugbinvar a |
level. The liner system is key to ensuring the isolation efwhste whether
it is single, double or triple layer. Permeability is influencedh®y soil or

rock in the base of the site, and the chosen liner. The aim @ntookthe

escape of contaminants from the site into the surrounding environment.

Protective soff or cover (optional) i Top liner

Drainage eI RML- Bc*.tcm.;p“rpga‘mte liner

A matenal

- 9 -. - ’ _. - ". - W e -.
U OAST AL s - WG QP S
i s Solid waste. a0

- .’ L4 - y LY B Y ¢ T 5

A

removal system Hpper conponent
Yo . [RML
Secondary leachate K
collection and - R R ENARER Native soil 26 ¥ Lower componcat
removal system Low permeability soil faddating [oompacted soi|

Fig 5.3: Landfill showing cross-section
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Site sign - leachate control:

The landfill site which is design to minimize leachatens of the objective

for efficient site design. Leachate seeps into the surrounding lande wher
landfills are unlined.. lining the site enables the leachale toollected. The
above picture shows a collection system installed in a site.

Site design - landfill gas management

At engineered site, landfill gas management is necessary. LaraHilisg
potentially explosive and contains a mixture of methane (~60%xrarbon
dioxide (~40%) plus a number of trace gases. It is produced by the
decomposition of organic material in the waste.

Site preparation:

There are various additional stages in the preparation of a sitefiapart
preparation of the landfill void space and the gas collectiod leachate
control systems. These includes:

* construction of access roads - upgrading or improvememntistirey roads
or tracts to enable vehicular access

* installation of utilities - power for lighting, and toperate equipment;
water supplies for use by personnel in washing, prepariradsmeleaning
vehicles

*fencing to prevent unauthorised access to the site, armhtootlitter. Low
litter fences should be erected close to the landfilling djpesaand moved
as the tipping face moves.

Once the site is in operation, signage should be providedatmage the
vehicle movements and make clear where users should deposit waste loads.

Site operation:

The well-designed site will not be an improvement on an cpemp unless
it is properly managed and operated.

61



The key operation aspects for sanitary landfill are:
a) waste placement in cells

b)waste compaction

c)Daily and intermediate cover

d) Final cover

Cellular structure:

The design and operation od a site based on a series of aliselist has
several advantages. It allows a limited working face whichronwgs
management control. It also reduces the infiltration of rainwaater thus
leachate generation. Such a cellular structure is also used on hazardeus was
sites, enabling different waste to be kept separate.

Final Cover
Leachate ’/_
\I Cell
J / Intermediale
Direction of cell l Cover

Leachale Drainage Cell
Cross-Secbon of
Collection Pipe
o.oo',o.a P u —
R Ser— -_(’_‘ - < o -

“ N

R T
wa Py

-.‘0 ar* & o=

";:"N".~~,»ﬂ\" aaas L’ . '_" s . . TR - N ¥y
AT YR 1 i L .,-EE ‘_"_-,."v:‘-"-'»’
. Liner

Porous
Graded Soil Cover
Compacied Soil

'3 L

h

Fig 5.4: Showing cell representation

Part B: Handling industrial wastes in municipal landfills @s interim
solution -Co-disposal

In many developing economies, the starting point is that nmuahstrial
waste is currently going to the municipal landfill. A lettontrolled
solution is available rather than banning it before an alternativebéttsr to
control and improve the practice as an interim solution.
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The objective is to reduce the environmental and public headks ri
associated with the industrial waste while at the same planning for a
long term solution.

In order to achieve this, the three basic requirements are:

1 To control the waste that comes in, and to require the pretreaifreme
wastes while excluding otheegy flammable liquids. Wastes must be tested
and detailed records kept.

2 To improve the physical arrangements for receiving and mandggng t
wastes.

3 To employ skilled, trained staff.
Compatibility of hazardous wastes:

Testing and sampling will ensure that wastes are compatiile one
another and with the site liner. Compatibility of the wastes themselaésois
important if unwanted reactions are to be avoided. Such reactiormg mig
include the generations of heat or the emission of toxic or flammable gases.

Co-disposal:

The process of disposing of small amounts of hazardous wasfether
with larger quantities of other wastes is discuss in Coedadpof landfill
sites. It relies on the physical, chemical and biologicakatégion of the
waste material, and the attentuation of the hazardous materiale hgrth
hazardous componeniSo-disposal should only take place under controlled
conditions in an engineered and managed landfill site.

A properly designed and managed co-disposal site shouldenobnfused
with the existing widespread practice of uncontrolled digpbot hazardous
wastes at municipal waste dumps.

Co-disposal - consideration & status:

Co-disposal of different types of wastes in the landfill mustuindertaken
with great care because of the variability and complexity of Wb
hazardous wastes and the municipal wastes with which it will be placed.

It is difficult to predict all the chemical reaction productatt might be
produced. For example, both organic and inorganic wastes maybfeet to
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oxidation, reduction, combination and decomposition reastimvolving
hazardous constituents inside the landfill.

The complexity of these reactions combined with the varyingegegf biological
activity within the site make it difficult accurately to predict results.

In addition, other parameters such as temperature and pH amtantpofluences
on biological or chemical reactions, and these in turtuente the rate of
production, and the complexity, of leachate.

Co-disposal is suitable for treating solid, liquid and sludgestes, and although it
was never recommended in some places due to previous bad exp&ritnce
uncontrolled sites, it has been widely practised in a largabau of countries.
Notable among these is the UK where co-disposal has beenfarsthe last 30
years.

While there is an increasing trend for co-disposal to be phaskedn many
developed countries, it may still have a valuable interire molindustrialising
countries.

Components of co-disposal operation:

Some of the most important factors for sound co-disposal of d@amwastes
with municipal wastes in an engineered and managed site are:

= A continuing supply of municipal waste

» Trained operational manager and staff

» Sufficient mobile equipment for site preparation
= No scavenging should be permitted

= No direct burning of waste on site

= Ensure only suitable waste types are deposited - need to testtah was
prior to acceptance

» Check and record waste types and their origin at the site entrance

» Supervised disposal at landfill face or in trenches or pits dug into MSW at
least 6 months old

= Regular inspections on site
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Hazardous waste placement - practicalities

From sanitary landfill, the practical aspects of operating a cmshképsite is
different. Small quantities of hazardous wastes can be disposed at the working fac
of the land disposal operation. Trenches can be dug into the Migviatively

which has already been placed.

Ground Water Double Liner Double Leachate  Run-on/Run-off
Monitoring Well Collection and Control

Removal System I

Phannon Bt et
’w'.f-'.'.'-'.‘.’-'.‘.'-'.‘.'u'.‘.'-'.'.'-'.‘.'-'.'.'-'.‘.'-'.'.'-'.‘.'-Z‘.'{'.’-'.'.'-?.'o'.f-'.‘.'-'.f-'.f{'.'-'.'."

Fig 5.5: Cross-section of Landfill
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CHAPTER-6
CONCLUSION AND FUTURE SCOPE

This research responds to the need for an assessment o\\&did Jalandhar
city.The objectives of this research were:

)To describe and explain the solid waste management systenpraotices
inJalandhar;

i) To identify the factors that influence solid waste management ;
lii) To assess the newly proposed solid waste management system, and

Iv) to propose recommendations for development of a godd swaste
management system.

We found out that for every addition of year the generation of solid wastases
and it is proportional to the population too. By seeing alnserving the past trend
there is 11% increase of solid waste for every 5 years whichasaus concerns
and required immediate focus from all the sides which inclugegeheral people,
politician, stakeholders, NGOs and businessmen. The recommendattion
introducing a Landfill also has been done by discoveangaste land area in
which it should be away from residential and educationaltutisins areas. It will
control the disposal under open dumping which we fouriméta common problem
which we encounter in our day to day life. The segregationnigobs and
applications of 3Rs will also significantly effects the solidste management in
future. The analysis of data should be done and checkeddor month in order
to minimize the generation of waste. Municipal waste becomes itifeesh
generating waste among the three main important solid wastecisoslaich are
complicated to treat and disposed off easily. The Biomedical wastearedifrom
the producing sites itself and the hazardous waste are diffeculispose off.
Various researchers and scientists has been studying broadlyo manage this
solid waste because one day due to this there will be hasdtstel which would
not be easy to control and cure easily. So it is necessaryudy Hte waste
management and prevent the ill effects of this so called solid waste.
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