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ABSTRACT

Urbanization and changing consumption patterns are resulting in the generation of increasing amounts of solid
waste and visible environmental problem in many urban areas. It creates more environmental problems, as many
cities are not able to manage it due to institutional, regulatory, financial, technical, and public participation
shortcomings. According to the Central Pollution Control Board (CPCB), the average Indian generates about 490
grams of waste per day. There is strong evidence which suggests that individual or group awareness and attitudes
towards waste generation and management is critical in the effort to respond to the waste management challenge.
The rapid growing of Kumbakonam Town faces problems in poor solid waste handling for a large part of its
population. The present study was focused on household solid waste disposal and optimum location of dust bins to
access and maximize its utilization. The field data collected with help of Global Positioning System survey was
transformed into SPSS .v.16. For the empirical survey; existing location of dust bins, and household population with
distance from home were collected. Finally, finding the alternate location of dust bins and mapping.
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INTRODUCTION

Waste management is the collection, transport,ga%ing, recycling or disposal, and monitoring ost@anaterials.
The term usually relates to materials producedlopdn activity, and is generally undertaken to redineir effect
on health, the environment or aesthetics. Wasteagement is also carried out to recover resources ft. Waste
management can involve solid, liquid, gaseous dioextive substances, with different methods ameddsi of
expertise for each. Waste management practicesr ddf developed and developing nations, for urbad rural
areas, and for residential and industrial produddesragement for non-hazardous waste residenthlretitutional
waste in metropolitan areas is usually the respditgiof local government authorities, while maeagent for non-
hazardous commercial and industrial waste is ugulb# responsibility of the generator. Municipalidavaste is
defined to include refuse from households, non+thmss solid waste from industrial, commercial amdgitals,
market waste and street sweepings. Municipal Stakte Management (MSWM) encompasses the functibns o
collection, transfer, treatment, recycling, reseurecovery and disposal of municipal solid wastee Tirst goal of
MSWM is to protect the health of the populationstigalarly that of low-income groups. Other goalxlude
promotion of environmental quality and sustain&pilisupport of economic productivity and employment
generation. Achievement of MSWM goals requiresanable solid waste management systems, whichdaeted

to and carried by the municipality and its locatmounities.

Globally, Municipal solid waste management is ohtéhe major problems, especially severe in develgmountry
cities where increased urbanization, poor plannangl lack of adequate resources contribute to tioe ptate of
municipal solid waste management [1]. In Africgpidaurban growth since the 1960s has put pressuithen land
resources within the area surrounding the citieshais led to increased generation of waste. Thél@m is
aggravated by the open dumping nature of disposimste especially in the slum areas of most Africies. An
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example of this is found in the waste managemeattiwes in Tanzanian municipalities. Traditionaltiaeir
administrations permitted uncontrolled dumping bardoned quarry sites with no provision for sagitandfill,
causing huge health problems [2]. A large parthef problem is inadequate financial and data ressufor site
selection and management; but the problem permsign in African countries like Kenya where the MhirCity
Council had provision for public collection, butufod the system was available to only 10% of res&g3]. In
Accra, Ghana, public administration of waste cditetwas also inadequate for a variety of reasoniglwled the
administration to privatization, where private costovery seemed to indicate a better solutions&hgoblems
have resulted in serious environmental and sodaiptications [4]. The use of GIS and aerial phoapdry for
landfill-site selection and management has beenmeoted [5]. Combined aerial photographs and tagagc data
were used to select waste disposal sites andtiegifior Palestine The major importance in Qumsitldied [6]
placed on building an initial geographic informatidatabase of Palestine and later linked this @pafiormation to
selecting a landfill site. Siddiqui [7] applied riubbjective planning techniques to find the suigalocation for
landfill sites in Cleveland County, Oklahoma takingp account physical and environmental charasties using a
geographic information system. In Kaohaiung cikgiwan [8] combined GIS and mixed integer programmi
model to analyze several waste selection sitesréefelecting the final sites. Muttiah [9] indicatedmbined
Markov-chain-based simulated annealing algorithrth 8IS techniques to locate potential waste didpsisas in
the Indian Pine watershed in Indiana. Results gldotlvat simulated annealing achieved the besttsaisuselecting
waste disposal sites, at the same time taking Isfacitors into account. Kao [10] developed a mudtitia network
information system with GIS to improve municipalidevaste landfill site in Miaoli, Taiwan. The sty showed
good results when multimedia network (image, grephvideo etc.) are effectively combined. Idengfion of
suitable site for Thermal Power Plant along theingnarea in Rajpardi district of Gujarat, Indiadee of the
evidence of Geospatial technology for mankind dgwelent. Multi-spectral satellite data and colldtetata of
geology, geomorphology, topography, settlement aadsport, forest cover, hydrology and climate wesed to
generate the integrated thematic database in Git®oph for selecting the suitable site for TherrRalwer Station
(TPS) construction [11]. Selection of site for TR&s based on four primary criteria, such as laratew coal mine
and environment, and two secondary criteria, narsetiflement and accessibility to the site.

The identified potential waste disposal sites ustegnote Sensing and GIS techniques for Karaikudhibdpality.
Selection of suitable sites for waste disposalaseld on several factors.GIS technologies usinghiedgoverlay
analysis help to select the possible suitable sedidte disposal sites and are categorized in &z tbategory. There
are Good, Moderate and Poor. Among these categthiesites which are in between the 4-5km buBeselected
for the disposal of solid wastes [12]. In the Galbaegion of Turkey, Basagaoglu [13] used GIS tetbgy to
identify sites for solid waste disposal. The aushosed a set of conditions including environmefdators and
overlays using ARC/INFO 7.1 to shortlist sites teandesired criteria the literature suggests thahiries around
the world have successfully applied GIS and rensetesing to their urban waste management planniogeps.
Effect of refuse dumps on ground water quality aesie was conducted evaluate the effect of solidevdsmps on
ground water quality. In order to achieve this, avatamples were obtained during dry and wet sedsomshand
dug well. Hand dug wells were selected close todbmps site. pH and conductivity were determineshgus
pH/conductivity meter, TDS, Ca, Cl, P, Ni, totakrthaess, DO, BOD were determined using standardodetfiost
the values are within the permissible limit but tak samples are not in conformity with WHO limiorf
bacteriological values which make the water to heate for drinking, further treatment is recommehéer the
water. The study concludes that the hand dug wellewaround the refuse dumps sites are not safeamum
consumption [14]. However, these effective plagniools GIS and remote sensing have not been e#éctused
in most Indian cities and certainly not in Thanjawdistrict of Tamil Nadu. There were no studies edimat
integrating these technologies into a planning @secto improve the efficiency of municipal solid stea
management in Kumbakonam.

Problem Statement

The latest technological advancements in digitaloligion have demonstrated the conversion of land a
population details are incorporated with GIS daliesf This is very useful in locating a house ambwing the
details of various household types of land featstesh as vacant land, plots, and settlement typasher, this can
be used for administrative purposes; for exampleisigg such details in a particular spatial undt étigible voters
can be identified. Similarly, based on the numifesettlements the suitable dust bins locationlmapredicted. It
will be more useful for the disaster prone aregslan the post disaster and mitigation processeis. IS database
will be immense help for the administrators forigeHistribution. Thus the present study is a danyork for a
ward (Number 45) in Kumbakonam town, Tamil Nadu.

Objectives
To fulfill the above problem the following objectis have been formulated:
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a. To find out the spatial distribution of existingste bins and mapping the incorporated datauxisg ArcGIS module.
b. To analyze and suggest the optimum locationgaste bins using Weighted mean centre.

MATERIALSAND METHODS

The present study is based on Global Positionirgie®y (GPS) and Geographical Information System |GP&se
were used for accurate measurements and formulafigeographic data bases for the analysis purp&@®RS is
used to create instant local area map and to endlus desired data base on the point, line and afdas

component has an antenna through which a cablecwasected with a palm card computer and receives
satellite emitted radio signals through the sofewealled ArcPAD. Before the measurement a data faaspoint,

line and area were created by using ArcView GIS piapsoftware. The GPS, particularly the palm cathputer
is a handheld one and the antenna can be hangbeé sarveyor’s shoulders. This can be carried easjly to any
accessible areas and instant map could be recandtb@ palm carder. The finished map was downldadethe
mainframe computers for analysis. To study tloation of solid waste bins of ward 45 in Kumbakonamn an
area symbol has been created in the ArcGIS 9.Granked (by walk and vehicle) along the border bfievard-45.

Then the major roads were also tracked with a ¢labeuracy of 4 meters. Using ArcView GIS diffetgoint

symbols were created to locate the different festSettlement, dust bin locations). All the feasuwith the point
symbol enlighten the house hold details. The GR8sured geographical co-ordinates are used as dapaitwith

the Number of settlements which were used as ahweifjthe respective street. Using the co-ordmated the
settlement data the Weighted Mean Centre (WMCYleas applied to extract the alternate locatiorgust bins by
using SPSS vl6.software. Thereafter, GIS maps werated using the re-distributed co-ordinate systeth

provide us the suitable location of dust bins whigh cover the entire population to maximize itdimation.

Study Area Description

Kumbakonam is a municipal and second largest tomfhianjavur District, Tamil Nadu. It has forty-fiveards. It is
well known by Temple city and also is called as tléathai”. Two rivers are namely “River Kaveri” omet north
and river “Arasalar” on the south. There are twavGcolleges in Kumbakonam town. One is GovtsACollege
and it is described as “Cambridge of South Indiad another one is Govt. Women College. Mahamalestivél

was celebrated once in every 12 years during tmeilTraonth of Masi (February-March). This town hadended
between 10°57" north latitudinal and 79°28" Easigitudinal Extension. The total area is 12.58 sgdnd about
313km away from Chennai, 90 kms from TiruchirapBiktrict and 40 kms from Thanjavur.

Ward No: 45 of Kumbakonam Town
Study Area
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Fig -1

Allocation of Solid Waste Bin Suitable Site Selection in Ward 45, Kumbakonam Town
The ward (45) map of Kumbakonam town is obtainednfiTaluk Administrative office, scanned and digitizwith
Arc GIS 9.2 then converted in the form of digitadys to show all the minute details to use for tesent study.
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The study area map (Figure-1) shows the detailwafl - 45, (River, Embankment, Pond, Channel, aadk,P
Barren land, Roadways, Playground, Church, ShoppP®@ank, Vacant site and Houses) with attribut¢ad These
features have been traced out by using Arc GI&8®RGeo referenced by GPS.

The settlement map (Figure-2) is showing that tistridution of settlements namely linear, clusted aucleus
types were observed. Particularly linear typesfawad along the road side, cluster and nucleusstygpe found in
somewhat farther away from the road or interiorwideer over all development and distribution oflsetents are
noticed except in the central part of the ward. $attlements are mostly houses and few were shépst of the
buildings are two and three floor structure. Peshiaphis ward the concentration of settlementsimsouthern and
northern part. In the centre of northeast direciobstandard houses are found (tailed and thatched)

Ward No : 45 of Kumbakonam Town
Distribution of Settlement with Road Network
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The present study is based on the population dicpéar streets and collections of household wéste individual

house, then the suitable location of waste bingwedentified. Firstly, trace out the existing katients (Figure-2),
the centroid (Center point of Individual House)dton are identified by using GPS survey and pregar map
(Centroid Analysis with the help of Arc GIS), whishows (Figure-3) that the Centroid SettlementdPagtof ward
45,
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Ward No : 45 of Kumbakonam Town
Settlement shape to centroid analysis Using ArcGIS
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Fig - 3

Similarly the present locations of dust bins areveyed and a separate map (Figure-4) was preparabave
mentioned procedure. The location of dust binsnatefound in optimum location because they areused by all
households due to lack of accessibility, inconvecgeand other problems. At present there are 28wass and
giving service to only for 155 houses and the reingi 187 were not. However these numbers are enfaugiublic
service but not situated in proper location. Soavoid such inaccessibility based on the individualise (342),
settlement pattern and numbers of people living house are statistically weighted and new predliatel allocated
points are generated with the help of Arc GIS J.Bis new location of dust bins can serve for thérediving
community of ward 45, Kumbakonam Town.
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Ward No : 45 of Kumbakonam Town
Optimum Location Allocation of Dust Bin
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CONCLUSION

Creation of Spatial Data base using mapping soéwercGIS along with the incorporated database cawige

useful information for the users. In India thistgm is slowly developing and will get a shapehia hear future.
Geo-spatial data base can provide a full-proofesysind easy to monitor and manage during publiclaligion to

all aspect. From this study the individual househo streetwise details can be queried accordinghé user
community. This database can be used for variousigipal administrative purposes like collection lahd

revenue, house tax, public distribution system lam&pital management.

This present study, reallocation of waste bins afdv45 in Kumbakonam town findings and conclusians
follows.

“+The present locations of waste bins are not platednvenient location.

«*Present waste bins are not properly used by thgl@eo

“»Many of the waste bins are overflow and spreadim¢he floors. In contrast some are filled half ewf

People were put their household wastes on eittiera$ the road and cesspool.

«+Animals and birds are pulling out, spreads overstiréace and creating untidy environment.

«+Creating awkwardness due to the presence of wastarbresidential front.

++ Creating odor to the surroundings.

“The overflowing wastes are blocking the sewage maig it is creating stagnation of cesspool anlgadtls a
breeding place of (larva) mosquitoes.

After the findings of reallocation model the wabtas will serve in following ways:
++The predicted or allocated waste bin locationssaiably located.

<1t will serve for all people.

«*There will not be natural or artificial barrier tise this waste bins.

++This model predicting the future scenario of satdat development.
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«+There will not be overflow or half filled becauses measured on the basis of number of peoplediin a house
and waste generated by individuals in a day.
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