MunicipalSolidWasteManagementSystem:AStudy ofAligarhCity, Uttar
Pradesh, India

Abstract

Municipal solid waste management (MSWM) is a significant environmental challenge
inIndian cities, including Aligarh. Inadequate handling of municipal solid waste (MSW)
posesrisks to public health and the environment. Studies indicate that approximately 90% of
MSWin India is improperly disposed of in open dumps and landfills, leading to various
ecologicalandhealthissues.
AdetailedexaminationofAligarh'swastemanagementsystemwasconducted to  assess the
quantity, characteristics, and sustainable management options for itsmunicipal waste.
Findings from the study show that private collectors handle about 430 tonsof waste per day in
Aligarh, but neither residents nor collectors engage in waste segregation atthe source. The
combined collectionefficiencyof A2Z Private Limited and the AligarhMunicipal Corporation
is estimated to be around 70%. Due to the high organic content in thewaste, its energy
potential remains untapped. Currently, about 80% of the collected waste
isdisposedofinopendumps,asAligarhlacksasanitarylandfill. Thisstudyhighlightsthecurrentstate
of municipal solid waste management in Aligarh focusing on the quantity, quality,

andmanagementstrategies inAligarh.
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Methodology:

For this study, Aligarh, a medium-sized city with a population of roughly 8.7 lakhs, which
islocated 130 kilometres from Delhi, India's capital, was chosen. A thorough assessment of
theliteraturewasdonetocreateatheoreticalframework. Visitstofieldswerecarriedouttogatherbasic
data and comprehend the city's SWMS, including interactionDuring interviews
withseveral municipality employees and executives in charge of
SWMandcitizensofthecity. Aprocedurewascreatedtoexaminethesources,calculatetheamounts,a

ndascertain the wastestreams' makeup.



Findings:Despitetheirbestefforts,thelocalmunicipality'slimitedresourcesdonotallowfortheeffe
ctivenessofthesolidwastemanagementsysteminAligarh.Ontheoutskirtsofthecity,wasteisfrequen
tlydisposedofinopenorlow-lyingregionswithoutusingthecorrectscientificorengineering

techniques.
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Introduction

Residentialandcommercialgarbageproducedbycommunitiesistypicallyincludedinmunicipal

solid waste (MSW) (Rajkumar, 2010). Municipal Solid Waste (MSW) is one of theglobal
issues that has to be addressed. MSW is increasing quickly in emerging nations
likeIndiaduetouncheckedurbanization,risinglivingstandards,populationgrowth,andindustrialex
pansion(Joseph,2002).Thevolumeandcomplexityofsolidwasteincreaseduetourbanization,econ

omicexpansion,and rising livingstandards in cities(Syed.S, 2006).

InIndia,rapidindustrializationandpopulationgrowthhavespurredmigrationfromruralareasto
cities, resulting in thousands of tons of MSW daily. Poor waste collection and
insufficienttransportation lead to the accumulation of MSW in various places. The
management of MSWis currently facing a critical phase due to the lack of adequate facilities
for treating
anddisposingofthelargequantitiesgenerateddailyinmetropolitanareas. Thisimproperhandlingof
MSW negatively impacts the environment and human health (Gupta, Kumar, &
Kumar,2015). Modern solid-waste management in developed countries now focuses on
recycling andwastereductionatthesource rather
thanrelyingprimarilyonincinerationandlandfills(Nathanson,2023).Indiacurrentlygenerates0.34
kgofsolidwastepercapitaperday,afigureprojectedtoriseto0.7kgpercapitaperdayby2025(Singh,2
022).Despitethisrelativelylowper capita waste generation rate compared to approximately
90% of other countries, India'senormous population results in a total waste production of over
168,403.24 tonnes per day(Singh, 2022). Planning, and designing the operation of the MSW
management system can bedonebased oncomposition andthequality of MSWgeneratedshown
inTable 1.
Tablel:ContentsofMunicipalSolidWaste

S.No. Characteristics Content

1. Organiccontent (51-53%)




2. Inorganiccontent (21-23%)
3. Paperandclothes (15-17%)
4, Plastic (21-23%)
5. Foodwaste (38-40%)
6. Constructionwaste (28-30%)

Source:(AMC,Physical Characteristicsofwaste,2024)

The amount of waste produced in Indian towns and cities is rising daily due to the
country'sgrowingGDPandpopulation.Withanannualgrowthrateof4.25percent,theamountofsolid
trashproducedinindiancitiesclimbedfromsixmilliontonnesin1947to48milliontonnesin1997.By
2,047 itispredictedtoreach300milliontonnes.India'sGDPisgrowingatapaceof9.3%annually and

itspopulation isgrowing at arate 0f2.15 percentannually

(Khalil&Khan,2009).ThisresearchreportisrestrictedtothecaseofAligarhCity,wheretheinvestigat
ion was carried out. Recommendations are made to enhance the current systemfurtherin light
of thestudy'sfindings.

StudyArea

Located on the old grand trunk route and the Delhi-Kolkata Railway link, Aligarh is the
firstsignificantcityinthewesternregionofUttarPradesh. ItislocatedbetweentheplainsofDelhi,thec
apitalcityofindia,andtheDelhiProvince,130kmsoutheastofDelhi(contributors,2023),(MSME,20
20).TheYamunaandGangesrivers.ThedistrictofAligarhisroughly5,019squarekilometers,  with
the metropolis taking up approximately 34 square km. The terrain of the
cityisasaucer.Formedsothatitissituatedinalow-lyingregionwithameansealevel(MSL)of
184.73meters.Surroundedbyplacesthatareratherhigh-
lying.Accordingtothe2011Census,Aligarh has a population of 8,74,408 comprising 461,636
women and 461,772 men.
Thedistrict'spopulationdensityis1,007personspersquarekilometer,surpassingthestateaverageof
829 persons per square kilometer (Uttar Pradesh, Department of health & family
welfare,Uttar Pradesh, 2016). The city is located in a low-lying location between the plains of
theGangesandYamunarivers,185metersabovesealevel. Becauseofitssaucer-
likeform,waterlogging poses a serious threat to municipal cleanliness. With a wet season in
between, theweather is hot and dry in the summer and chilly and dry in the winter. Winter
temperaturesrange from 10°C to 1°C, while summer temperatures range from 37°C to 46°C.

The cityreceivesroughly590mmaofrainonaverageperyear. Thecityiswell-knownforitsLocks



manufacturing facilities, a Central University called "Aligarh Muslim University," and
aMaratha fort (Uttar Pradesh, District Aligarh, 2024). Figure 1 shows the location of the

studyarea.
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DistrictHighlights

e Aligarh district ranks 19th in population size within the state of Uttar Pradesh. The
urbanpopulationconstitutes33.1%ofthedistrict'stotalpopulation,higherthanthestateaverageo
22.3%.

e Thedistrict'spopulationdensityis1,007personspersquarekilometer,surpassingthestateaverag
eof 829 persons persquarekilometer.

o Aligarhdistrictranks46thintermsofsexratiowith882femalesperthousandmales, lowerthanthe
stateaverageof912.

o In literacy, the district ranks 41st with a rate of 67.5%, slightly below the state average
0f67.7%.

e Thereare5Tehsilorsub-divisionsand1210revenuevillagesinthedistrict. Aligarhconsist122
panchayat samiti, 2 Nagar Palika and 853 Gram panchayat. It is under
Mahanagarcriteria(MSME, 2020).



e With a decadal growth rate of 22.8%, the district outperforms the state average of
20.2%.Thereare361inhabitedvillages inKoilTahsil, morethan in GabhanaTahsil (157).

e The district encompasses 24 towns, of which 12 are statutory and census towns, and
therehavebeen noadditions,mergers, ordeclassifications sincethe 2001census.

e Aligarhdistricthas611,371households,accountingforl.8%ofthestate'stotalhouseholds,with
an average household size of 6.0 persons (Uttar Pradesh, District Census
HandbookofAligarh, 2015).

Method

A Haryana-based private company, A2Z, was awarded a contract by the Aligarh
MunicipalCorporationonaBOOT (Build,Own,Operate, Transfer)basisfor30years. Thecompany
wastasked with managing 220 tonnes per day (TPD) of municipal solid waste (MSW). The
totalproject cost of X 34.17 crores was financed through a combination of debt, equity, and
capitalsubsidy from the Municipal Corporation. A2Z secured a loan of X11.50 crores, and
operationscommenced in February 2011. The company's responsibilities included door-to-
door
(D2D)collection,transportation,resourcerecovery,anddisposalofwasteremnantsinalandfill. A2Z
began its presence in Aligarh in May 2010, with the D2D collection starting in June
2011(Group,n.d.).Althoughlandfillingisanessentialpartofawell-
structuredMSWNMsystem,thecompany failed to meet its objectives, and in January 2014, due
to financial difficulties, itreduced its operations from seven zones to just two. The remaining
five zones have beenmanaged by the Aligarh Municipal Corporation (AMC) since January
2014. Currently, bothAMC andA2Z areworking togetheron solid wastemanagement in
thecity(A2Z, 2024).

Aligarh does not currently have a suitable disposal system. The wastes are being disposed
ofopenlyinlow-lyingareas onthecity'speriphery.ThedistancebetweenAligarhCity'sdisposalsites
and the city limits was only five km. Goolar Road, Mathura Road, QuarsiChilkora, andQuarsi
are a few of the disposal locations. Burning the rubbish was caused by disposing of itin a
landfill, and most nations still use this standard procedure. Landfills were
frequentlyestablishedinminingvoids,borrowpits,andplentifulorunderutilizedquarries.Wastemat
erials can be disposed of affordably and hygienically by using a landfill that has

beencarefullyplanned and maintained.



Table2: Theaveragequantity of MSWgenerated perdayinAligarhcity.

Categoriesof | Quantity Items Percent Parameters In
waste in by ofthe percent
tonnes/day weight Solid | exceptforPhand
Waste Calorificvalue
Domestic 340 Organic 55.30 Ph 6.4-8.3
Content
Waste
Commercial 90 Inert/Stone 19.70 Moisturecontent 15.0-25.0
Waste /Ashes
Institutional 80 Paper 12.80 VolatileMatter 28.0-30.0
Waste
Industrialwaste 20 Plastic 4.6 Ash 40.0-45.0
StreetWaste 30 Wood 0.7 FixedCarbon 10.0-12.0
Totalwaste-560tonnes/day Bones 2.4 CalorificValue 1500-1800(Kcal/Kg)
Metal 1.9 Compostable 13.0-15.0
Matter

Source:(A2Z,2024)

To accomplish the research goals, a suitable approach and methodology were used to
gatherdata. To create a theoretical framework for the investigation, a thorough examination of
theliterature was done at the outset. To ascertain the waste stream's composition, a
methodologywas created. The Municipal solid waste composition and source analysis are
based on theprocess inside the protocol, which moreover comprises questionnaires. The
specific aim
wastodeterminethewastegeneratedbyresidentialandcommercialunitsinthestudyareaandtheeffici
encyofwastecollectionandsegregationofwasteatthesource.Inthecurrentinvestigation,materialwa

sgatheredfrombothprimaryandsecondarysources. Interviewswith




different Municipal Corporation SWM officials (from the departments of engineering,
health,and city cleaning) are one source of primary data. Municipal employees (drivers,
sanitaryworkers, inspectors of sanitation, etc.), citizens of the city, pertinent parties, and the
unofficialrecycling sector. Domain observations were made to confirm the respondents’
claims relatingservices for collecting garbage. Among the secondary information sources are

current reportspublishedby theMunicipalCorporation.
Operation and PracticesdonebyAMC

Thefourmainfunctionsofthesolidwastemanagement(SWM)systemarecollection,transportation,
disposal, and street cleaning. The MSW is transported and disposed of by theAMC
Transportation Department, while the Public Health Department handles the

cleaningandcollection activities.

The city is divided into the so-called City Area and Civil Lines Area by the Delhi-
Kolkatarailway line. Solid waste management in the municipal area is regulated by seven
sanitaryzones: Baradwari, AchalTaal Road, Jaigang Thana Sasni Gate, Turkmaan Gate, Uday
SinghJain Road, GantaGharKachahri Road, and Ramghat Road. Five of the seven sanitary
wardsare in the City Area, while two are in the Civil Lines Area. The goal of dividing these
sevenzones into a total of seventy sanitary wards is to facilitate the collection and

transportation ofsolidwaste. Thegivengraphshows the ward-wisepopulation ofAligarh.
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Figure2:Ward-wisepopulationofAligarh(Census,2011)

OrganizationstructureforpublicSWMservices



Among its other responsibilities, Aligarh Municipal Corporation is in charge of managing
theMSWproducedinthecity. Theassignmentshavebeengivento
AMC'sPublicHealthDepartment. The public health department is in charge of food
adulteration, street cleaning,sanitation, and epidemic control. Within the AMC, there is a
distinct and robust hierarchy ofjobs.TheMayor,whoischosenforafive-
yearterminoffice,isthetopauthoritywithinAMC.ACityCommissionerreportstotheMayor.Undert
hecitycommissioner,thereisanExecutiveOfficerwhooverseesseveraldepartments,eachheadedby
adepartmenthead,includingpublichealth, water and works, public works, house tax, lighting,

projected tax, demand, and aworkshop.
ThefollowingarethepersonnelinthePublicHealthDepartmentandtheirresponsibilities:

Health Officer: The chief of the public health department is called the health officer
(H.O.).For an average of five years, he or she is a licensed professional physician on
deputation fromthe medical health department. His/her primary responsibilities include
supervising sewageline operations, street sweeping collection and disposal, and other public

health initiativesincludingimmunizationand epidemic control.

Chiefsanitaryandfoodinspector: AcitythesizeofAligarhtypicallyhastwopositions:headsanitary
inspector and food inspector. They support the health officer as they carry out
theirresponsibilities. They supervise every sanitary ward's operation. They are science

graduateswhoought tohavefinished ayear-long program tobecome sanitary inspectors.

Sanitary and food inspector: The positions of food and sanitary inspectors total seven.
Theyareinchargeofthehygienicwardsthathavebeen
giventothem.Theyreporttothechieffoodandsanitaryinspector.Abachelor'sdegreeisrequiredforth

ispositionineducation.

Sanitary Supervisor: In the designated sanitary ward, the sanitary supervisor reports to
thefood and sanitary inspectors. Each ward at AMC has a sanitary supervisor or roughly
seventyin total. Sanitary supervisors are accountable for maintaining appropriate sanitation
standardsand hygiene in their assigned sanitary wards. To achieve this, they regularly conduct
fieldsurveys,monitorandoverseethedailycleaningofstreets,andde-

silttinyroadsidedrains. Theyeitherfinishedayear-

longcertificateprogramfollowinghighschoolorareattheintermediateschoollevel.

Sweepers: Theyareinchargeofcollectingthemajorityoftherubbishandcleaningthestreets. Theygat

herthedraincleaningsandsweepings,thenpushthemonhandcartstothebins/depots



in their mohallas (localities). About 2,000 people work as sweepers. However, the number
ofthem rises following the daily salary basis of demand. Sweepers have relatively low levels
ofschooling. They only have a primary or junior school education, if they have any

formaleducationat all.

According to the survey, there is a thriving informal industry that actively gathers
recyclablesat different points in time, from individual homes to disposal facilities. Itinerant
purchasersrecoverthemajorityofrecyclableorreusableitemsfromindividualresidences.Wastepic
kersgather waste that ends up in open dumps or bins by the side of the road. The majority of
thosewho participate in rubbish picking are women and children. The intermediaries purchase
therecyclables from the purchasers and rubbish pickers and resell them to the various

recyclingfacilities. ASWM material flowdiagram forAligarh is shownin Figure 3.

Recycling Units ——» Market
T ¥ 3
Wholesale Dealers
Local Buyers
T Waste Pickers
Household T . y
Institution Collection Disposal
Industrial Area Points Sites
Pollution

Figure3:SWMmaterialflowdiagramforAligarhSource:

(Khalil& Khan, 2009)
PrimaryCollection
DoortoDoorCollection

The garbage that is gathered from door to door is taken to open dumps and dustbins.

Eventhoughahugenumberofprivategarbagecollectorsarecollectingrubbishfromdoortodoor



foramodestcost,thecollectionisnotveryefficientatthispoint.Mostpeopledisposeoftheirwaste

outside of their homes due to ignorance, which usually results in little dump sites thatare
challenging to collect. Some of this trash gets blown into drains, suffocating them. Suchwaste
is removed from the roadway by street sweeping and transported to adjacent

secondarydisposalsites by Nagar Nigam employees.

Householdsolidwasteisusuallythrownintothestreetsinplasticbagsorwithoutabag,whereroad
sweepers collect it into mounds. After that, they are either transported by tractor
trolleystraight to the city's perimeter or, if necessary, via hand cart trolley to nearby open
dumps
orbins.Roadsweepers'instrumentsincludeabroom,pan,favda(spade/showel),handcarts,panji(litt

le pointed hand rake), gayti (pointed small spade to clean roadside open drains), andbuckets.

The trash from street cleaning is gathered in wheelbarrows and then disposed of with
regularhomerubbishinroadsidecontainersoropendumpingareas. Figures4d&
5depicttheroadsidedisposalofwaste.

Figure4:ThevisualshowsroadsidedumpingatJamalpurnear theMunicipalgarbagehouse



Figure5:ThevisualshowsroadsidedumpingatPuraniChunginearCentenaryGate, AMU

Secondarycollection

Waste is gathered by municipal employees from collection stations (open dumping areas
orbins), loaded onto tractors and mini tippers, and transported to disposal locations. In
certaininstances, the laborers hand load the MSW into the vehicles after gathering it from
thecollecting sites in chabras, or wooden baskets. Refuse collection trucks utilise a variety

ofloadingmechanisms(loaders)on main routes.

Officially, the municipality operates on a six-day workweek, with Sundays off. However,
dueto political pressure and popular demand, it is not unusual for employees to work on

Sundaysandotherholidays.

The AMC covers the task of secondary collection and disposal. In Aligarh, three

differenttransportationsystems areused
1. Openandclosedtippertrucks

2. Dumperplacers,and

3. TractorTrolley

StaffingforSolidWasteManagement

"Inthecity,thereare1350sweepersassignedto
70wardsfordailysweepingdutiesfrom7:00amto11:00am.Eachsweeperisequippedwithawheelba
rrow,alongbroom,andapanzerforefficientcleaning. Theyareallocatedspecificareascalledbeatswh

eretheycollectgarbage,



using wheelbarrows to transport it to designated waste storage sites, also known as

collectionpoints.”

Transportationofwaste

"AMC and A2Z jointly operate a fleet of 379 vehicles for waste collection and
transportationfrom collection points to the disposal site. Each vehicle is assigned a designated
area for dailycollection and transportation to processing sites. These vehicles visit collection

points dailyexceptSundayand other locations asscheduled or directedby healthofficers."

RoleofNagarNigaminthetransportationofwaste
» Solidwasteintheprimarycollectionistransportedbyhand-
carttrolleytothenearbyopendumpsor bins, ordirectlyby tractor trolley totheout-skirtof

thecity

» TheAligarhNagarNigamhas264wastecollectionvehicles,usedfortheday-to-

daycollection/transportationof waste.

» Thesevehiclesmakethreetofourtripsperdaytocollectandtransportmunicipalsolidwastefrom

secondary collectionpointsto thewastedisposal sites.
» Thesevehiclestransportabout430t/dayofmunicipalsolidwaste.
* No. ofdump pointsall overAligarhis 198
* No.ofGVP(Garbagevulnerablepoints)is266

Role of A2Z Pvt Ltd. Inthe transportationof waste
A2Zwastemanagementsystem(Aligarh)PvtLtd.IssuccessfullyprovidingintegratedM SWservicesinAli

garh cityfrom 1*May 2010.Thisproject isfor30 years.

Doortodoorcollection ofMSWisdonebybothA2Z and AMC.

» Secondarycollectionand transportationofwaste,from80municipalwards.

» CollectionofuserchargesonbehalfofULB.

» Processinganddisposalof solidwasteis doneat theA2Zofficeon MathuraRoad.
» Manufacturing citycompostfromthemixedwaste.

* Manufacturing coalandashfromthenon-biodegradablepartofthewaste.

» DailyprocessingofMSWis220MT/day.



* TheA2ZPvtLtd.hasl15wastecollectionvehicles,usedfortheday-to-

daycollection/transportationof wastefrom80 municipal wards.

* A2ZPvtlLtd.has25supervisorsand275laborers.

Figure6: ThevisualshowsthetrashmountainatA2ZdisposalsiteMathuraRoad,Aligarh

Table 3: Number and type of vehicles used by Aligarh Nagar Nigam for solid
wastetransportation

Vehicletype Numbers Capacity(Tonnes)
HydraulicTipper 16 7-8
DumperPlacer 05 7
Tractor 51 35
MiniTipper 154 4.5
Refusecollector 15 6
JCB 13 -
Mechanicalloader 4 -
Compactor 06 8

Source:(AMC, Transportation vehiclesused byAmc, 2024)

WasteDisposal
TheAligarhMunicipalCorporation(AMC)utilizesa7.5-
acrelandfillsiteforwastedisposal,locatedinPalaSahibabad,approximately7.5kmfromthecitycentre.Cur

rently,thereisno



scientific method employed for waste disposal at this site, and all waste is crudely

dumped.Approximately28 tonnes of wastearedisposed of heredaily.

Additionally, A2Z has established a disposal site on Mathura Road, situated 7.5 km from

thecitycentre. Awasteprocessingplantoperatedbyaprivateorganizationhasbeencommissionedthe

re,

capable of processing up to 220 metric tonnes of municipal solid waste (MSW) per

daythroughcomposting.

ResultandDiscussion

1.

10.

11.

Storage of waste at its source is not fully practiced, as people tend to dispose of
wasteimmediatelywhereit is generated.
Segregationofrecyclablewastehasnotbeenwidelyadopted,oftenresultinginrecyclablesbeing
mixed with generalwaste at disposal sites.

Street sweeping is used in addition to door-to-door rubbish collection systems as the
mainmeansof wastecollection.

The street sweeping is done by a team of 3 members, out of them one sweeps the
street,another cleans open drains and picks up the waste in the cart, and the third one is
thesupervisorwhotakespicturesduringcleaningandshowsinNagarNigamfortheirattendance.
Waste is transported using a variety of vehicles, including dumpers, trucks, trolleys,
andgarbage compactors. OnSundaysand publicholidays, thereis no transport.

The city generates about 560 MT of SW every day. A door-to-door collection
system,streetsweeping,andcommunalwastestoragesitesareusedtogatherabout430MTofSW
perday.

About 560 MT of SW is generated in the city per day.About 430 MT of SW per day
iscollectedthroughadoor-to-

doorcollectionsystem,streetsweeping,andfromthecommunalwastestoragesites.

TheAMChas7.5Acresoflandlocatedabout7.5kmfromthecitycenter,atAgraRoad(inthePalaSa
hibabad).

Only70%o0fthegeneratedsolidwasteiscollectedanddisposedof,indicatingalowlevelofefficie
ncy in thesolidwaste collectionprocess.

The methods for solid waste management's collection, storage, and transportation are
notcoordinated.

Themunicipalcorporation lacksasystemforthedisposalof biomedicalwaste.



12. Currently, AMCdoesnotsegregatewasteintoorganicandothercategories,andonly30-40%of
waste undergoesprocessing (composting).

13. ThedisposaltechniquesemployedareunscientificanddonotcomplywiththeMSWRules2000
for thenext 30 years.

14. Only28tonsofSWperdayistransportedtothedisposalsite(PalaSahibabad).

Conclusion

SolidWasteManagement(SWM)isanessentialpublicservicesystemthatmustbeeffectivelymanag
ed to maintain community aesthetics and public health standards. Municipal
agenciesmustplanandimplementSWMsystemstoaccommodatethegrowingurbanareasandpopul

ations.

The Aligarh Municipal Corporation (AMC) oversees a population of 921,000 (Census,
2011)across 70 wards, covering an area of 3650 km2. The management of solid waste does
not haveadedicateddepartmentwithin

AMC;instead,eachdivisionhandlesthistaskunderthesupervisionof asanitaryinspector.

Aligarhisexperiencingrapidgrowth,withadecadalgrowthrateof22.78%orpossiblyhigher,as
unauthorized construction and population figures are not recorded. Despite the

increasingpopulation,thenumberof staff hasremainedunchanged.

The solid waste management situation in Aligarh remains inadequate despite the best
effortsand limited resources of the Aligarh Municipal Corporation. The largest financial
limitationfacing the municipality is present. The role of the state government is to provide
sufficientfundingforSWM butstategovernmentsarealsoconfrontedwithfinancialstrainoninfrastr
ucture management and facilities. A component of certain user fees would be added tofederal,
state, and local taxes. A method for making microcredit accessible to the unorganizedsector

would promote its growth as part of a sustainable and integrated waste managementsystem.
Recommendations

1. Acquisition of New Disposal Sites: Given the inadequacy of the current disposal site
tohandle the city's waste, it is essential to acquire a new, larger site for waste disposal

andtreatment.



2. Source Reduction: Implement source reduction by encouraging households to use
twoseparate plastic bins: one for biodegradable waste and another for non-biodegradable
waste.Rag pickers can collect the non-biodegradable waste directly from houses for
recycling,

withtheAMCcharginganominalfee. Thismethodcouldreducesolidwasteatthesourceby30
t050%,alleviating someofthe disposal issues.

3. Enhanced Collection Efficiency: By offering suitable containers (1 m3 and 4.5 md)
basedonaccessibilityandpopulationdensity,youmayimprovewastecollection.Reducetheamount
of manual handling by transporting household rubbish to these containers using

companysweepersand neighbourhood initiatives.

4. Efficient  Transportation:  Utilize appropriate  vehicles to transportwaste,
minimizingmanual handling. Compactor vehicles can mechanically transfer waste from 1m3
containersinto compactors, while dumper placer trucks can transport larger 4.5m?3 containers
directly tothelandfill site.

5. ProvisionofGarbageBins: Installtwotypesofgarbagebinsatregular intervals:

a) Local garbage bins with a 1-ton capacity placed every 100 meters for residents to
disposeofhousehold waste.

b) Community garbage bins with a 4.5-ton capacity placed every 500 meters, where
sanitaryworkers can deposit waste collected from local bins. Tractors and tippers will then
transportthewastefromthesebinstodisposalsites. Theseshouldbeplacedonwidemainroadstoallow
forvehiclemovement.

6. SmartSolutionsfor\WasteManagement:

a). Equip door-to-door waste collection vehicles with RFID and GPS systems for
tracking,preventingmalpractices,and ensuring efficient monitoring.

b). Designate specific routes for door-to-door collection vehicles. Modernize the
garbagecollectionsystembyinstallingundergroundbinsalongfootpaths,featuringtwocompartme
nts:one for public use and another for AMC waste collection. Sensors will alert the control
roomwhenbins reach 70%capacity.

c). Thissystemwillprevent spillageandfoul odors,enhancingthecity's aestheticappeal.

7. Improved Waste Treatment and Disposal: Construct and utilize sanitary landfills for
thefinal treatment and disposal of domestic solid waste, as this is the most cost-effective

disposaloption.



8. ResponsibilityforCleanliness:Designateindustrialfacilities, largeretailstores,commercial
institutions, private organizations, and market complexes  with the
responsibilityofmaintaining cleanlinessin their surrounding areas.
9. IncreaseStaffandVehicles:Expandtheworkforceandthenumberofvehiclestomeetthecity'swa
ste managementrequirements.
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