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Municipal solid waste management (MSW M) is one of the major environmental problems of Indian cities.
Improper management of municipal solid waste (MSW) causes hazards to inhabitants. Various studies
reveal that about 90% of MSW is disposed of unscientifically in open dumps and landfills, create problems
to public health and the environment. This paper presents an assessment of the existing situation of municipal
solid waste management (MSWM) in Coimbatore city. The quantity and composition of MSW vary from
fasts place to place, and bear arather consistent correlation with the average standard of living. Field investigations

Waste characterization were carried out for quantification, analysis of physico chemical composition, and characterization in disposal

Organic matter site. Studies carried out in these places have revealed that there are many shortcomings in the existing
N practices used in managing the MSW. These shortcomings pertain mainly toinadequate manpower, financial
resources, implements and machinery required for effectively carrying out various activities for MSW M.
Various adopted treatment technologies for MSW are critically reviewed, along with their advantages and
limitations. The study is concluded with a few fruitful suggestions, which may be beneficial to encourage the

competent authorities/researchers to work towards further improvement of the present system.

INTRODUCTION

Waste is the most visible environmental problem among
many in urban areas. Increasing population, changing con-
sumption patterns, economic devel opment, changing income,
urbanization and industrialization result in increased gen-
eration of solid waste and also adiversification of thetypes
of the solid waste generated. Solid waste isoften called the
third pollution after air and water pollution. Solid waste con-
sists of highly heterogeneous mass of discarded materials
from residential, commercia andindudtrial activities(Kavita
Kalayankumar et a. 2002). Theimpact of disposed wasteis
composed of (i) the contamination of surface and
groundwater through leachate; (ii) soil contamination
through direct waste contact or leachate; (iii) air pollution
through burning of wastes; (iv) spreading of diseasesby dif-
ferent vectors like birds, insects and rodents; (v) odour in
landfills; and (vi) uncontrolled rel ease of methane by anaero-
bi c decomposition of organic matter inwaste. Although some
governmentshave formulated policiesfor environmental pro-
tection, these policies have been implemented only in the
national capital cities. In rural areas, open dumping is till
the most commonly used method of solid waste disposal.
Waste cannot be dumped without due concern and prepa-

ration, because not only is it unpleasant, unhygienic, and
potentially disastrous to our environment, it also requires

theallocation of space andincurs costsrel ated to the conse-
guences of the waste disposal. Moreover, suitable landfill
sitesare becoming more difficult to find as urban areas ex-
pand. Also, individualsare not willing to accept the imple-
mentation of anew landfill site near them because of con-
cerns about smell, litter, pollution, pests and the reduction
inthe value of their homes. There arelarge costsinvolvedin
providing conveniently located and environmental ly respon-
siblelandfill facilities.

In recent years, the notion of integrated waste manage-
ment, applied to reduce waste at its source before it even
entersthe waste stream, has spread. It meansthat waste ma-
terialsgenerated must be recovered for reuse and recycling,
and the rest should be disposed at landfill sites. Unfortu-
nately, disposal isnot asustai nable solid waste management
solution. Also, the zero emissions concept has arisen since
the late 1990s. The amount of solid waste generated varies
for different cities and towns. The concept is reflected by
the phrase ‘no time for waste’ because the concept envis-
ages all industrial outputs from processing being used as
input process material sor convertedinto val ue added inputs
for other processes, maximizing resource consumption and
increasing eco-efficiency. In thisway, the production proc-
essisreorganized into aclosed loop system which emulates
asan industrial metabolism of the sustainable cyclesfound
in nature ‘ grown-use-waste-reuse’ . Also, waste can be fully


http://www.neptjournal.com

ease Apnis ay Jo dew uoredo ;T B4

P. Shanthi et al.

70

]

34

N

weAejedmayy Jned

“yy

ampnuweAuny
anjeiA R
: ey

*d \f\/|\\/
A o

o7 %004 eans
4
|

Sy umequuio)

L‘ o o S

! wne

Iipuey es ebey s

weindepaeBueeren s wiered pleron \, |NEARREA
54 npaweread ; 3 1
| (uea) wnedeues | T ampna N N
| / iy e B
| s_ﬁ—..:__.u_s o uieAR[Ed WepuBARY
3
! \.ﬁ%
S “=y &7
| / ol
| e
o ampepnu ) aur) Aemyjey ——
Asepunog A - — —
uonels Aemjiey @F
UORPPOLILONY W
saoelg  +
@dUaIBseY
SdVIN MLL
HYOLVAINIOD

Vol. 12, No. 1, 2013 - Nature Environment and Pollution Technology



CHARACTERISTICSOF MUNICIPAL SOLID WASTE IN COIMBATORE CITY

matched with the input requirements of any other processes.
A perfectly integrated process management produces ‘no
waste' and it can be an innovative system of sustainablein-
dustry development, where reduction, minimization and uti-
lization of waste are Smultaneoudly realized.

Solid Waste M anagement in Coimbator e City

Coimbator e city: General information: Coimbatore is a
one million pluscity located between 12°57’' 03"N Latitude
and 77°39' 57"E Longitude in the state of Tamilnadu. It is
the third largest city of the state and known for the textile
industry. Itiscalled asthe * Manchester of South India’. The
city iswell connected air, road and railway links. The city
has avibrant economy and reasonably good physical infra-
structure as compared to many other one million pluscities
in India. The city has grown over a period of yearsinto a
largeindustrial city. The city municipality was upgraded to
Municipal Corporation in the year 1981 by merging some
adjoining areasinto municipal limit. Itsareain 1981 became
105.6 sg.km and itspopul ation went up to 700923. The popu-
lation as per 2001 censusis 930882 and its present popul a-
tionisaround 1026219 (December 2008) and in 2011 it was
around 4271856 (www.coi mbatorecity.com).

Climate and rainfall: The climate of Coimbatore city is
salubrious with a pleasing landscape of hillocks and green
vegetation surrounding the city. The summer months are hot

71

Table 1: Sample location and period of selection.

S.No. Sample Period of study Climate

1 Sample | June 2011 to Rainy season

2 Sample I August 2011

3 Sample I11

4 Sample IV

5 Sample V

6 Sample VI September 2011 to Winter season

7 Sample VI November 2011

8 Sample VIII

9 Sample IX

10 Sample X

and dry with average maximum temperature of 39.6°C. But,
during the winter it iscool and pleasant with average mini-
mum temperature of 17.3°C. The average rainfall is only
494.6mm.

Soil and vegetation: The geological formation in the area
mostly belongsto great gnei ssic serieswith abundant of lime-
stone found in extensive beds of grey, pink and white col-
ourshinter banded with gneissic matter. The soil belongsto
Irugur seriesis moderately well drained with rapid surface
run off andismainly used for the cultivation of millet, paddy,
cotton, tea, oil seeds and tobacco, where the water supply
facilitiesare available. Thefloramainly consists of palmyra,
tamarind and xerophytes. Groundwater in these areas occur

Table 2: Physico-chemical characteristics of solid waste (June to August 2011).

Parameters Sample | Sample I Sample Il Sample IV Sample V
Physical parameters (in %)

Colour Pale grey Pale grey Pale grey Pale grey Pale grey
Texture Mixed Mixed Mixed Mixed Mixed
Leaves 0.07 12.30 4.95 5.94 8.84
Food wastes 18.12 14.09 39.40 42.36 12.65
Fruit residue 9.20 8.39 23.20 20.20 0.09

Ash & fine earth 62.78 42.28 12.89 8.92 26.70
Paper 1.03 9.80 7.65 2.56 9.78
Plastics 1.60 13.11 0.64 8.65 18.60
Wood Scraps 3.42 0.01 4.95 2.89 9.32
Textile 1.80 0.005 2.32 6.99 6.99
Metal 1.76 0.01 0.66 149 4.78
Rubber 0.22 0.003 334 0 225
Moisture Content 60.79 62.34 60.12 64.76 61.00
Chemical parameters

pH 71 7.3 74 71 7.2

EC 3.55 mho/cm 3.79 mho/cm 3.52 mho/cm 3.52 mho/cm 3.12 mho/cm
Total Carbon 23.76 % 32.56 % 34.70 % 43.78 % 4525 %
Total Nitrogen 0.80 % 0.89 % 0.81 % 0.96 % 1.23%
Phosphorus 0.58 % 0.67 % 1.20 % 0.61 % 1.20 %
Potassium 0.93 % 0.87 % 0.98 % 0.43 % 0.99 %
C/N Ratio 29.70 36.58 42.84 45.60 36.79
Calorific Value 810 keal/kg 825 keal/kg 845 kcal/kg 810 kcal/kg 813 kcal/kg

*EC — Electrical Conductivity
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Table 3: Physico-chemical characteristics of solid waste (September to November 2011).

Parameters Sample VI Sample VI Sample VIII Sample IX Sample X
Physical parameters (in %)

Colour Pale grey Pale grey Pale grey Pale grey Pale grey
Texture Mixed Mixed Mixed Mixed Mixed
Leaves 8.86 9.12 8.92 7.50 10.63
Food wastes 20.12 25.69 25.0 26.08 26.66
Fruit residue 2.16 225 1.50 2.00 1.69

Ash & fine earth 26.89 21.96 35.96 42.23 34.26
Paper 35.80 33.65 20.81 13.50 20.96
Plastics 312 221 1.09 1.69 185
Wood Scraps 2.09 3.86 4.66 4.50 173
Textile 0.96 0.05 112 1.00 1.05
Metal 0.00 0.96 0.43 0.00 0.96
Rubber 0.00 0.25 051 1.50 021
Moisture Content 64.20 66.8 68.2 68.6 69.25
Chemical parameters

pH 7.2 71 74 71 71

EC 3.42 mho/cm 3.85 mho/cm 4.36 mho/cm 3.55 mho/cm 3.53 mho/cm
Total Carbon 2642 % 22.35% 26.70 % 39.07 % 33.56 %
Total Nitrogen 0.78 % 0.76 % 0.76 % 1.22% 0.95 %
Phosphorus 0.52 % 0.77 % 0.428 % 0.46 % 0.40 %
Potassium 0.85 % 0.52 % 0.55 % 0.42 % 0.38 %
C/N Ratio 33.87 31.81 35.13 32.02 35.33
Calorific Value 892 kcal/kg 810 keal/kg 892 kcal/kg 896 kcal/kg 828 kcal/kg

*EC — Electrical Conductivity

inlimited quantitiesinthe poresavailablein the weathered
material overlying in the crystalline-rocks and also in the
joints, fissures and other openingsin the rocks below.

Infragtructur e: Thetown hasbeen well connected with road
network system. Round the clock busfacilitiesare available.
The administrative boundary of Coimbatorecity extendsand
coversareaof 182.98 sq. km for urban use.

MATERIALS AND METHODS

The solid waste of Coimbatore city was collected from the
Vellalore dumping yard. The sampling procedure adopted
for collectionwas Quartering Technique (Lakshminarasmaiah
et al. 2010). In this method representative samples of 10kg
were obtained from several parts of the heaps of the wastes
and well mixed and during this it is ensured that equal
amountsare taken from all parts sothat atrue representative
samplecan be obtained. Stepsinvolved are:

Step 1: Apart from other operations, atruck |oad waste was
unl oaded.

Quartering the waste | oad was done.

One of the quarterswas sel ected and quartered that
quarter.

Theindividual components of the waste weretaken
into preselected components from the selected
quarter.

Step 2:
Step 3:

Step 4:

Step 5: Separated components were placed in a container
of known volume. The volume and mass of each
component was measured. The separated compo-
nents were compacted tightly to simulate the con-
ditions in the storage containers from which they
werecollected.

The percentage distribution of each component by
masswas obtained.

Inthisstudy, the daily waste quantity was computed and
waste generation in kg/capita/day was cal cul ated based on
the urban popul ation. The waste from identified trucks was
thoroughly mixed and grab samples were collected from
varioustruckslocated in Vellalore site, Coimbatore Corpo-
ration. About 100 kg of sample was collected, thoroughly
mixed and reduced to 10 kg by quartering technique. Using
the quartering technique, the total waste mass was divided
into four parts and waste from two diagonally opposite por-
tionswastaken and mixed. The other two portionswere dis-
carded. Thisprocedure was repeated until a waste sampl e of
approximately 10 kg wei ght was obtained. Characterization
studieswere conducted to assessthe recycling and pollution
potential of MSW (Bhide & Sundersan 1983, Jeevan Rao &
Shantaram 1993, Ingle & Mali 2000, Nandaet al. 2003).

Variouscomponentsfrom the 10 kg sample, such asplas-
tics, paper, metal, organic fractions, etc. were segregated and

Step 6:
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weighed and these were expressed asa percentage of theto-
tal weight. T o determine the moisture content, theentire sam-
plewasweighed to obtain the wet weight (W, ). It wasthen
dried in an oven at 105°C till its mass becomes constant.
After drying, the dry weight (W ) was measured. Moisture
content (Bhattacharjee & Gupta 2009) is an important pa-
rameter affecting various processing operations e.g.,
composting, incineration, etc. of municipal solid wastes. It
is expressed by the equation given below:

Moisture Content = (W, -W )/W

The organic fraction was taken to the laboratory for
chemical analysis. Chemical analysiswas performed as per
standard methods (BISNo. 9234/1979) (Bhide & Sundersan
1983). The parameters studied were pH, electrical conduc-
tivity, carbon (C), total nitrogen (N), phosphorus (P), potas-
sium (K) and C/N ratio.

RESULTS AND DISCUSSION

The physical and chemical characteristicsof the MSW were
analysed and presented in Tables 2 and 3. The characteris-
tics of MSW were analysed for two seasons during the pe-
riod of Juneto August (Season 1) and September to Novem-
ber (Season 2) in 2011.

Table 1 showsthe samplelocation and period of collec-
tion of all thesamples| to X. Table 2 givesthe physical and
chemical characteristics of five samples of MSW of
Coimbatore city for season 1. Table 3 shows the physical
and chemical characteristics of five samples of MSW of
Coimbatore city for season 2.

Organic and inorganic contents: Analysis of the results
reveal ed that organic contentswere 12.52% in thefirst sea-
son and 15.14% in the second season. | norganic wasteswere
8.31% in first season and 6.55% in second season on an av-
erage weekly disposal of five samplesin two different sea-
sons. From the results it can be concluded that the organic
waste can be converted into organic manure by composting
method. For the inorganic contentsit can be concluded that
after recovery and reuse they can be used instead of dispos-
ing into environment.

pH and electrical conductivity: pH wasfound to vary be-
tween 7.1and 7.4 in both the seasons. Electrical conductiv-
ity varied from 3.12t0 4.36 mho/cm and it was maximumin
the second season. Thisindicatesthe greater degree of min-
eralization (Hogarh et al. 2008).

Total carbon, phosphorusand potassum: Higher percent-
age of carbon of 45.25 in the first season and 36.07 in the
second season concluded that waste can be controlled by
composting successfully.

Phosphorus and potassium were found to be approxi-
mately 1% in both the seasons. In both the seasons C/N ratio
was above 30% indicating that the organic manure of solid
wasteisrichin nutrients.

Calorific value: MSW samplesfrom Season 1 haveamaxi-
mum calorific value of 845 kcal/kg and 896 kcal/kg in sea-
son 2. Thismay be due to addition of waste materialsfrom
other sources (Chaoton Meetei & Ibotombi Singh 2011).

Based on the studies, it is observed that solid waste is
not being segregated and hence the energy that can be re-
covered from the waste by using suitable technology is not
presently possible. Recently compost yard and landfill site
hasbeen devel oped and it will commenceits operation very
soon. The organic fractions can be either composted or used
asorganic manure or it should be biomethanated for genera-
tion of energy and the less organic fractions can be used for
sanitary landfilling. The study is concluded with few fruit-
ful suggestions, which may be beneficial to encourage the
competent authorities/researchers to work towards further
improvement of the present system.

CONCLUSION

From the resultsthe following conclusions can be drawn:

» Allthesamplesaregrey in colour.

» All the samples contain food wastes, wood scraps, plas-
tic, ash and fine earth, paper, textile, metal, rubber, etc.

* Moisture content was found to be above 60%, which is
required for the process of composting.

» A conclusion can be made that the amount of organic
waste is high. Proper awareness regarding segregation
of waste mugt be created among the peoplewith the help
of NGOs to reduce the cost of transportation and to re-
duce the volume of waste. Masks and gloves should be
provided by the government to the labourers working at
disposal site. Asgiveninthe report, proper management
of waste will include collection, segregation, storage,
transportation, processing and disposal. Thiswill lead
to integrated soli d waste management in Coimbatore Cor-
poration. The integrated waste management will provide
sal ubrious environment to the town making it green and
cleantown, environmental friendly, garbage and dust free
and also to implement vision plan with full commitment.
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