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Chapter - I 

INTRODUCTION 

1.1 Solid Waste 

The term solid waste encompasses “the heterogeneous mass of 

throwaways from the urban communities as well as accumulations from 

agricultural, industrial and other activities” (Tchobanoglous, 1993, P.3).  The 

total surface area of earth is around 76,096,764 sq.km. of which 22,096,525 

sq.km is land area.  Man inhabits 18,146.718 sq.km of land area 

approximately.  At present the earth has a total human population of 6.055 

billions (Census 2001) and the total waste generated by them is around 3.86 

million metric tonnes per day.  The disposal of such a huge quantity of waste 

is giving rise to many environmental issues.  Most of the countries face the 

problem of land availability for the disposal of huge quantity of solid waste.  

The increasing population with respect to the disposal of solid waste space is 

running out in most of the countries. Solid waste disposal has become a 

major concern.  The environment has a capacity to dilute, disperse and absorb 

the unwanted residues or waste.  However, the quantity of solid waste 

generated has become so vast that it has exceeded the natural assimilative 

capacity of the earth, resulting in environmental deterioration. Several 

ecologist and environmentalist are questioning the consequences of the 

environmental pollution due to solid waste which endangers man’s survival 

on earth.  The need to find a solution to control the environmental 

repercussions associated is one of the major emphasis of solid waste 

management studies. 
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Chapter - II 

SOLID WASTE GENERATION 

 

2.1 Introduction 

After giving an introduction to the study, this chapter explains the process 

and the extend of the solid waste generation in the study area.  The term 

waste refers to unwanted solid, liquid and gaseous substances produced by 

activities of man. The term solid waste is defined as materials that are solid 

and waste rather than recovered in one form or other, through processes like 

recycling, reuse, etc.  The environmental degradation as a result of solid 

waste is one of the immediate concerns faced by the world today. The 

urbanization and industrialization processes are some of the main producers 

of solid waste.  Increased economic activities and technological development 

have led to the generation of huge quantity of solid waste in urban areas 

(Trehan, 1992).  The large quantity of waste and its toxic nature pose 

problems.  An improper disposal method can trigger severe environmental 

pollution problems.  The solid waste generation study is a scientific, social, 

economic and environmental issue, with its effects extending over 

environment, health property and other such factors.  This problem 

essentially requires development of safe management practices that control 

the adverse effects caused by it.  An effective management practice takes into 

consideration the type and quantity of solid waste generated by a particular 

region.  The type of waste is defined on the basis of the activity that generates 

the waste.  The quantity refers to the amount of waste generated by the 

activity.  The generation pattern refers to type and quantity of waste produced 

by residential, industrial, commercial activities etc. The present chapter aims 
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nicipality generated 0.20 - 0.25 tonnes of

ra generated less than 0.2 tonnes of waste

n Kulangara, Pallamthuruth, Sandi Naga

Kulangara, Kizhakkeprem, Kesari and 

unicipality generated between 0.25 - 0.3 t

Neendoor, Thaivep, Kannanchirra, Nan

lprem and Nandikulangara wards gener

e per day.  (See fig. 2.5.1(e).  Mangalap

urch, Thirukunnuthu, Snehalayam, Oome

s in Aluva municipality generated betwe

day. In Manapuram and Power House w

roduced less than 0.25 tonnes per day rep

Parambu, Pechanicadu, Mangatukara,

Deepthi, Nayathode, Mini industrial and

municipality the waste generation rate 

waste generation rate is less than 0.20 ton

varaparambu, Chethikode and Airport wa

ig. 2.5.1(g).  Sundaragiri, Santhi Nagar

Puthuppallipuram, Library, Kannamkula

akkattu, Moolepadam, Vadakodu, kang

kkodu, Thevakkal, Medical college, 

ha, Rockwell and Vidakuzha wards  o

ed between 0.2 0 – 0.40 tonnes of waste

e same municipality generated less than 

ig. 2.5.1(h).   
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Palaya Vallam 

asthamangalam, 

pillydara wards 

f waste per day 

e per day.  (See 

ar, Pallithalam, 

Thonniyakavu 

tonnes of waste 

nthyattu Kunnu, 

rated less than 

puzha Semetry, 

er Kuzhithadam 

een 0.25 - 0.35 

wards under the 

presented in fig. 

, Champannur, 

d Vengur Road 

is 0.20 – 0.25 

nnes per day in 

ards in the same 

r Annexe, Toll 

am, University, 

garapady, Mini 

HMT estate, 

of Kalamassery 

e per day.  But 

0.20 tonnes of 
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Fig. 2.5.1(b) 
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Fig. 2.5.1(c) 
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Fig. 2.5.1(d) 
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The problems 

acutely felt along th

essential infrastructur

cause of the problem

waste reaches the ope

of the important cont

night soil is also a c

essential infrastructur

household activity re

acute is the problem r

 Generation of

The commerc

markets catering to 

generated by this acti

mixed activities in m

study purpose.  T

institutional and res

establishments, such 

with household wast

establishments are ma

Due to the na

solid wastes such as

metals, special waste

area can decrease 

programs as shown in

Institutional w

hospitals (excluding 

commercial waste ca

           Solid

related to solid waste generation and i

he narrow lanes where slums are loca

re for solid waste clearance in these regio

m.  In the absence of solid waste clearance

en ground, roadsides and water ways.  The

tributors to surface water pollution in city

contribution of slum dwellers as they d

re within the residential region.  The wast

elationship states that higher the genera

related to solid waste in the concerned wa

f waste through commercial activities 

cial activities in city consist of whole

the consumption needs of population

ivity is referred to as commercial waste.  T

map has been grouped under commercial

The mixed activities include commerc

sidential sectors.  Waste generated b

as shops, restaurants and offices are col

te.  The wastes generated from shops an

ainly recyclable in nature. 

ature of their operations, restaurants typ

s paper, cardboard, plastics, wood, food

es and hazardous wastes.   Some restauran

their waste through recycling and w

n Appendix-10. 

waste is the waste generated by schools, le

clinical waste), etc.  This is often inclu

ategory. A comparison of wastes generat
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its disposal are 

ated.  Lack of 

ons is the main 

e infrastructure, 

e slums are one 

y.  The issue of 

o not have the 

te generation of 

ation rate more 

ard. 

sale and retail 

n.  The waste 

The category of 

l sector for the 

cial, industrial 

by commercial 

llected together 

nd commercial 

pically generate 

d wastes, glass, 

nts in the study 

waste reduction 

eisure facilities, 

uded within the 

ted in rural and 
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urban areas shown 

commercial waste ge

as comparatively high

Elamakkara So

Elamkulam, Giri Nag

wards of Cochin Cor

Market cum commer

Palarivattom, Chakk

Ernakulam central, 

Kochangadi and Ma

tonnes of waste per 

Kothamangalam mun

commercial activities

are prominent in M

generated more than

Municipal stadium, N

municipality generate

activities.  Market cu

school ward and so g

in fig.2.5.1(l)).  There

municipality. Market

ward.  It generated 

2.5.1(m)).  The mu

generated 0.30 – 0.4

Market cum comme

generated more than

Kurunthoti Parambu

of Paravur municipal

commercial activities

           Solid

no significant differences in the comp

enerated.  However, the quantity of comm

h in densely populated urban areas.     

outh, Devamkulangara, Ayyappen kavu, K

gar, Ravipuram, Amaravathi, Fort Kochi a

rporation generated 3.0 – 4.0 tonnes of 

rcial activities are prominent in Mamang

kara parambu, Karanekotam, Kaloor, Ern

Ernakulam south, Panampilly nagar, 

attancherry wards and they generated 

day (See in fig. 2.5.1(j).   Ambalapar

nicipality generated 0.4 - 0.5 tonnes of w

s are prominent here.  Market cum comm

Makkathundu and Kothamangalam wa

n 0.5 tonnes of waste per day.  (See fig

Nehru Park and Kacherithazham wards of

ed 0.35 – 0.45 tonnes of waste per day fro

um commercial activities are prominent

generated more than 0.45 tonnes of waste

e is no prominent commercial activity in 

t cum commercial activities are promin

more than 0.80 tonnes of waste per d

nicipal bus stand ward in Perumbavoo

40 tonnes of waste per day from comme

rcial activities are prominent in Temple

n 0.40 tonnes of waste per day.  (See

, Samooham School, Stadium and kottak

lity generated 0.35 – 0.40 tonnes of wast

s. Market cum commercial activities are
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position of the 

mercial waste is 

Kathre kadavu, 

and Karippalam 

waste per day.  

galam, Vennala, 

nakulam North, 

Karuvelipady, 

more than 4.0 

rambu ward of 

waste per day as 

mercial activities 

ards and they 

g.2.5.1(k)).  In 

f Muvattupuzha 

om commercial 

t in Tharbiyath 

e per day.  (See 

Thirupunithura 

nent in market 

day.  (See fig. 

or municipality 

ercial activities. 

e ward.  So it 

 fig. 2.5.1(n)). 

kkannam wards 

te per day from 

e prominent in 
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Market ward.  It gene

2.5.1(o)).  The muni

municipality generate

activities.  Marke

Priyadharshini, Mark

0.55 tonnes of waste 

and Mullassery ward

of waste per day fr

activities are promin

tonnes of waste per

activities are promine

than 0.80 tonnes of w

 Generation of

Waste generat

discussed here.   Th

Kadavanthara, Kach

Chakkamattam, Pan

Corporation have hig

of waste per day. 

commercial activiti

Kattattukulam, Aya

Karukadom west war

The household cum 

Model high school

municipality generate

Thevarakavu, Hosp

Ammankovil and Cho

0.40 – 0.60 tonnes o

activities.  Nangan C
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erated more than 0.40 tonnes of waste per

icipal office and municipal bus stand w

ed 0.45 – 0.55 tonnes of waste per day fro

et cum commercial activities are 

ket and Nasrath wards and so they gener

per day.  (See fig. 2.5.1(p)). Kallupalam,

ds of Angamaly municipality generated 0

rom commercial activities.  Market cu

nent in Town ward and so it generated m

r day (See fig. 2.5.1(q)).  Market cu

ent in North Kalamassery ward and they g

waste per day.  (See fig.2.5.1(r)) 

f waste through household and commer

ted through households and commercia

hammanam, Chalikkavattam, Ponnurunn

herippadi, Tharebhagam, Thoppampod

nayapilly, Eraveli and Kalvathi ward

gh concentration of activities generated 2

 In Kothamangalam municipality, h

es are prominent in Millumpady, 

ankavu, T.B.Kunnu, Mathirapilly, C

rds.  They generated 0.30 – 0.40 tonnes of

commercial activities are prominent in 

l and Muvattupuzha club wards of 

ed 0.25 – 0.35 tonnes of waste per day

pital, Palliparambukavu, Statue, Ka

oorakad wards of Thirupunithura municip

of waste per day from both household a

Cherry Manavad, Ayurveda Hospital, Th
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r day.  (See fig. 

wards in Aluva 

om commercial 

prominent in 

ated more than 

, Head quarters 

.3 – 0.4 tonnes 

um commercial 

more than 0.40 

um commercial 

generated more 

rcial activities 

al activities are 

ni east, Vytila, 

di, Chullikkal, 

ds of Cochin 

.0 – 3.0 tonnes 

household cum 

Thonikandam, 

Chirapady and 

f waste per day.  

Ilahiya school, 

Muvattupuzha 

y.  Illikkapadi, 

annankulangara, 

pality generated 

and commercial 

heatre, KSRTC 
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and B.O.C wards of P

of waste per day from

Paravoothara and Ve

0.35 tonnes of wast

Ayurveda Hospital, 

Treasury wards of Al

per day from hous

Kothkulangara, Railw

Angamaly municipal

household and comm

are prominent in Po

University colony 

municipality generate

 Generation of

Market and co

day in the respective 

per day per ward in th

large quantities of de

wrapping agricultural

removed for scientifi

municipality are use

wastes are collected

compost in Muvattup

           Solid

Perumbavoor municipality generated 0.25

m household and commercial activities.  

edimara wards in Paravur municipality ge

te per day from household and comme

Thandikal, Palace, Ashramam, Thai

luva municipality generated 0.35 – 0.45 t

sehold cum commercial activities.  T

way station, Kizhakke Angadi, 11 P an

ity generated 0.25 – 0.30 tonnes of wast

mercial activities.  Household and comme

olytechnic, Rajagiri, Unnichira, Munici

and Thrikkakara Ambalam wards of

ed 0.40  –  0.60 tonnes of waste per day. 

f waste through  market and commercia

ommercial activities generated more tha

wards of Cochin Corporation and more t

he municipalities.  The vegetable shops/m

egradable waste including dried plantain 

l goods.  Waste from markets in Cochin 

ic treatment. Vegetable wastes from mar

ed for composting. The entire commerc

d and segregated in the processing ya

puzha municipality.   
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5 – 0.30 tonnes 

The Townhall, 

enerated 0.30 – 

rcial activities. 

ikunnuthu and 

tonnes of waste 

The wards of 

d Valavazhi in 

te per day from 

ercial activities 

ipal, Townhall, 

f Kalamassery 

al activities 

an 4 tonnes per 

than 0.5 tonnes 

markets generate 

leaves used for 

Corporation is 

rket in Paravur 

ial and market 

ard to produce 
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Fig. 2.5.1(j) 
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Fig. 2.5.1(k) 
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Fig. 2.5.1(l) 

d Waste Generation 

  67\ 

 



Chapter II 
 

           Solid

Fig. 2.5.1(m) 
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 Generation of

The study has 

red industries (the mo

41506 MTA of hazar

14531 MTA, Recycla

MTA. The most poll

which are producing 

hydrocarbons, muca

sulphur, tar as wa

pollutants like alka

fluoride, iron, nickel

sulphate etc.  These 

because of the toxicit

its resources.  The ef

ecosystem and huma

in Ernakulam are des

 Other activiti

Even though, t

this point source gen

activity is hazardous 

The other activ

these activities in gen

2.6 Biomedical was

Bio-medical w

establishments, rese

           Solid

f waste through industrial activities 

taken into consideration only the waste g

ost polluting ones) in Ernakulam.  Ernaku

rdous waste from industries with landfil

able waste of 18718 MTA and  Incinerab

uting industrial groups within the city ar

alkaline, BOD waste, Combustion produ

aptans, minerals, acid minerals, phen

ste products. The electroplating indus

ali, boron, cadmium, chromium, copp

l, organic complex agents, cyanide, pho

hazardous wastes pose a severe threat t

ty.  These are a danger to the existing en

ffect of such a type of waste generation is

an health.  The various hazardous waste p

cribed in Appendix-11. 

es -Bio medical waste generation 

these are insignificant in terms of distribu

nerates waste. The infectious waste gen

in nature. 

vities include vacant land and water bodi

neration pattern of solid waste is insignific

ste 

waste includes all the waste generated 

arch facilities and laboratories includ
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enerated by the 

ulam generated 

lable wastes of 

le waste of 190 

e oil refineries, 

ucts, emulsions, 

nol, sulphides, 

stries generate 

per, detergent, 

osphates, silver, 

to environment 

nvironment and 

 adverse on the 

producing units 

tion of activity, 

nerated by this 

es.  The role of 

cant. 

by health care 

ding minor or 
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scattered sources, i.e.

etc.  General health c

comparable to dome

administrative functio

premises and hazardo

risk waste (Glenn and

since, the health care

medical waste, if not

posses a potential thr

and to the public. H

regulations and nega

concerns in health c

The bio-medical was

medical centres to th

composition of each 

waste, 10 percent of i

of kitchen waste an

Control Board).  It 

0.105 kg of infectious

The study ha

generation rate.  The

generated by medica

higher rates signify

susceptibility to infe

generation in private 
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. health care taken in the home dialysis, in

care waste includes 75 -90% which is the 

stic waste.  Various sources of biomedi

ons, housekeeping functions, maintenance

ous health care waste of 10 -35% which is

d Garwal, 1999).  These wastes now threa

e foundations are situated in heart of city

t properly managed can cause dangerou

reat to the surrounding environment, pers

Health and environmental effects, uncerta

ative perceptions by waste handles are s

care waste management in a country (Fr

ste generation rate is the study of waste

he total number of bed availability.  The

item has been estimated as 0.5 percent 

infectious waste, 50 percent of general wa

nd 9.5 percent of packaging waste (Ce

shows that the estimate of waste genera

s waste and 0.895 kg of non infectious wa

as been carried out for the biomedical 

e biomedical waste generation rate is the 

al centres to the total number of bed av

y the acuteness of problems in term

fectious. (See table 2.6(a)).  The bio 

hospitals is represented in fig 2.6(a). 
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nsulin injection 

non risk waste 

ical wastes are 

e of health care 

s the health care 

atens the public 

y and therefore 

s infection and 

sons handling it 

ainty regarding 

some important 

reeman, 1998).  

e generated by 

e percentage of 

of pathological 

aste, 30 percent 

entral Pollution 

ated/bed/day is 

aste. 

waste and its 

study of waste 

ailability.  The 

ms of people’s 

medical waste 
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Table 2.6(a): B

Sl.No. 
Name of the

municipality/co
oration 

1 Perumbavoor 

2 Muvattupuzha 

3 Kothamangalam

4 Paravoor 

5 Thrippunithura 

6 Kalamassery 

7 Aluva 

8 Angamaly 

9 Kochi Corporati

 Total 

Allopathy+Ayurveda+H

IPD,LAB, VPC, ETC. 

(Source – Kerala State 

Fig.2.6(a)  Bio 

Table 2.6(b) 

generated in governm

represented in fig. 2.6

 

0

500

1000

1500

2000

           Solid

Bio-medical waste – Private hospitals/Di

 
orp No.of 

Hospitals No.of beds 
Infect
s was
Kg /d

21+9+9+0 502+9+0+0=511 53.6

32+25+15+0 512+0+0+0=512 53.7

m 23+0+11+0 645+0+0+0=645 67.7

20+22+14+0 328+41+0+0=369 38.7

23+14+14+0 44+26+0+0=70 7.3

0+0+4+0 0+0+0+0 0 

37+14+15+0 478+48+0+0=526 55.2

24+10+9+0 1760+0+0+0=1760 184.

ion 210+70+76+0 397+84+0+0=481 50.5

721 4874 511.

Homeopathy+Veterinary+Others(LMTC,RAI

Statistics and Economics Department) 

Medical Waste Generation in Private H

furnishes information regarding bio-m

ment hospitals and dispensaries. It is dia

6(b). 
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ispensary 

tiou
ste 
day 

Non 
infectious 

waste 
kg/day 

55 457.345 

76 458.24 

25 577.275 

45 330.255 

5 62.65 

0 

23 470.77 

80 1575.20 

05 430.495 

77 4362.23 

IC,CSO,AD, 

Hospitals 

 

medical waste 

agrammatically 

No.of beds

Infectious waste

Non infectious 
waste kg/day
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Table 2.6(b): Bio-m

Sl.No. 
Name of the

municipality/co
ation 

1 Perumbavoor 

2 Muvattupuzha 

3 Kothamangalam

4 Paravoor 

5 Thrippunithura 

6 Kalamassery 

7 Aluva 

8 Angamaly 

9 Kochi Corporatio

 Total 

(Source – Kerala State 

Fig. 2.6(b) Bio M

Table 2.6(c) 

generated in health ce

 

0

500

1000

1500

2000

           Solid

medical waste – Government Hospitals/

e 
orpor No. of 

hospitals No. of beds 
Infec

wa
kg/d

1+0+0+1+0 216+30+0+0=246 25.

1+1+1+0+4 266+0+10+0=270 28.

 0+0+0+1+0 - -

1+1+1+0+4 152+30+25+0=207 21.7

3+1+0+1+0 146+109+0+0=255 26.7

0+1+0+1+0 0+1+0+0=1 0.1

1+1+0+1+4 217+20+0+0=237 24.8

0+0+0+1+2 - -

on 7+6+1+3+5 1495+60+25+0= 
1580 165

56 2796 294

Statistics and Economics Department) 

edical Waste Generation in Governmen

gives information with respect to bio-

entres and ICDP sub centre. 

d Waste Generation 

  78\ 

/Dispensaries 

ctious 
aste 
day 

Non-
infectious 

waste 
kg/day 

.83 220.17 

.98 241.65 

- - 

735 24.165 

775 228.225 

105 0.895 

885 212.115 

- - 

5.90 1414.10 

4.21 2341.32 

nt Hospitals 

 

-medical waste 

No. of beds

Infectious waste 
kg/day
Non‐infectious 
waste kg/day
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Table 2.6(c): Bio

Sl.No Name of 
municipality/co

1 Perumbavoor 

2 Muvattupuzha 

3 Kothamangalam

4 Paravoor 

5 Thrippunithura 

6 Kalamassery 

7 Aluva 

8 Angamaly 

9 Kochi Corporati

 Total 
(Source – Kerala State 

Therefore the

7550.53kg/day with n

waste of 810.285kg/d

2.7 Quality of mun

The physical 

socio-economic, cult

qualities of solid wa

identify solid waste m

processing methods. I

is important in evalu

study helps in adopt

collection and transp

constituents like carb

solid waste help the

technology. 

           Solid

o-medical waste – Health centre/ICDP s

f the 
orporation 

No.of 
Hospitals 

No. of 
beds 

Infectiou
waste 

Kg/day

0 0 - 

0 0 - 

m 3 0 - 

0 0 - 

1 0 - 

1 0 - 

1 0 - 

1 41 4.305

ion 1 0 - 

8 41 4.305
Statistics and Economics Department) 

e total biomedical waste generated i

non infectious waste of 6740.245kg/day a

day.  

nicipal solid waste 

characteristics of solid wastes vary wi

tural and climatic conditions. The stud

aste like bulk density, its moisture conte

management practices like disposal, recy

Information on the chemical composition 

uating processing and recovery options. I

ting and utilizing proper equipment and 

ortation. The chemical characteristics lik

bon content and N, P, K micronutrient

e decision maker to select proper wast
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sub centre 

us 

y 

Non-
infectious 

waste 
kg/day 

- 

- 

- 

- 

- 

- 

- 

 36.695 

- 

 36.695 

in the city is 

and   infectious 

idely based on 

dy on physical 

nt etc., help to 

ycling and other 

of solid wastes 

In addition, the 

techniques for 

e pH, chemical 

s of municipal 

te management 
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2.7.1 Physical compo

The physical 

deciding the prime 

recycling of waste.  

2.7.1 and are presente

Table 2.7.1: 

Type of municip

Paper 
Plastic 
Metal 
Glass 
Rubber & leather 
Inerts 
Ash and fine earth 
Compostable organ
Domestic hazard 
Others 
Total 

Source: Kerala 

Fig. 2.7

79.7

0.28%

           Solid

osition of municipal solid waste 

composition of municipal solid waste is

management actions namely the reduct

The physical components are represent

ed diagrammatically in fig. 2.7.1. 

Physical composition of municipal solid

pal solid waste Percentage of municipal

4.87 
4.83 
0.35 
1.06 
1.50 
1.74 
1.68 

nics 79.78 
0.28 
3.91 
100 

State Urban Development Programme, 2007 

7.1 Composition of municipal solid wast

4.87%

4.83%
0.35% 1.06%

1.5%

1.74%

1.68%

78%

3.91%

Paper

Plastic

Metal

Glass

Rubber & l

Inerts

Ash and fin

Compostab

Domestic h

Others
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s important for 

tion, reuse and 

ed in the table 

d waste 

l solid waste 

te 

 

eather

ne earth

ble organics

hazard
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2.7.2 Chemical char

The chemical 

utilization as well as

Kerala State Urba

characteristics of mu

267.81kg/m3, moistu

7.46, C-26.39%, N-1

metal content of mun

Cd-0.38ppm, Pb-2.48

2.8 Limitation of th

The informati

incorporate in the G

maps available from 

do not have the inform

Commercial a

to the waste handled 

of hospital wastes, li

analysis of physical 

city. Since commerc

domestic refuse by 

special sampling and 

generation situation 

extensively conducted

2.9 Conclusion 

This chapter is

eight municipalities 

           Solid

acteristics of municipal solid waste  

characterization of waste is important to 

s the pollution potential of solid waste. 

an Development Programme report 

unicipal solid waste in Kochi are as fo

ure content-55.29%, calorific value-1759

1.25%, C/N-21.11%, P as P2O5-129.25%

nicipal solid waste contains Ar-5.72Mg/k

8ppm, Cu-47.53ppm, Zn-98.98ppm and H

he study 

ion was collected from different source

IS data base. The limitations are discus

the Corporation and municipalities were o

mation about the later date and changes.  

and institutional solid wastes are importa

by Corporation and municipalities.  With

ittle compositional data are available. Th

and chemical characteristics of waste g

cial and institutional wastes are often 

municipal agencies, such information 
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Chapter - III 

SOLID WASTE MANAGEMENT 

 

3.1 Introduction 

In the last chapter we have discussed the process and extent of solid 

waste generation.  In this chapter it is proposed to discuss management of 

solid waste.  Waste materials generated by activities connected with market, 

agriculture, industry and households have become a major public health 

hazard.  Hence solid waste management has become a matter of prime 

concern.  Directives of the Supreme Court and consequent enactment of 

Municipal Solid Waste (Management and Handling) Rules, 2000 in Kerala 

have added urgency to the issue.  Management of waste involves purposeful 

and systematic control of generation, storage, collection, transportation, 

processing and disposal of solid waste. 

3.2 Solid Waste Problems in Indian cities 

Rapid population growth, urbanization and industrial growth have led 

to severe problems of waste management in Indian cities.  These 

developments will have serious implications with regard to the performance 

of municipal governments in the provision of municipal services (Singh, 

1999).  Also increased economic activities and technological developments 

have led to generation of huge quantity of solid waste in urban areas. 

(Trehan, 1992).  Generally municipal corporations and municipalities collect 

solid waste through various modes of transportation like handcarts, animal-

driven carts, rickshaws, etc. and street sweeping is carried out manually. 

Disposal of wastes in an unhygienic way as open dumping has become a 
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ent, 1995).  This highlights the need for c
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icipalities, barring a few progressive ones
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ad, 2004).  Despite the huge amount of

nagement sector, the state of solid waste m
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mosquito menace, sanitation and environ

roblems.  The pressure on infrastructura

is severely felt in municipalities and panc

on, the problem is similar in all the 

er capita waste generation is estimated as

ortion of household waste is disposed o

f (Reghunadanan, 2004).  Methods of ve
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ely more.  The waste generated from Koc

ment at Brahmapuram treatment plant. In

ery and Paravur door-to-door collection 
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carried out to dispose the quantum o
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and Methodology 

is conducted to assess the present
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disposal of solid wastes collected from di
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3.4 Solid Waste Ma

Table 3.4 prov

Ernakulam district. 

Table 3.4: Perfo

Name of 
Municipality/Corpor

Perumbavoor 
Angamaly 
Aluva 

Paravur 
Cochin 
Kalamassery 
Thrippunithura 
Muvattupuzha 
Kothamangalam 
Total 

Source: The Corporatio

Each worker a

of solid waste per sh

study area is approxim

3.5 Transfer and tr

Basically, two

transportation of wast

having a capacity of 

and schedules.  The 

corporation is narrow

and waste generation

the concerned areas. 

         Solid

anagement in Ernakulam 

vides information regarding solid waste m

ormance rate of Sanitary Workers in E

ration 
No.of 

Workers 

Waste 
disposal per 
day in tones

Per he
Collecti

40 6 
19 4 
27 16 

49 7.5 
920 140.5 
44 3 
15 12 
23 5 
28 7.5 

1165 201.5 

on and Municipalities. 

approximately has a per head collection o

ift.  The average collection and disposal 

mately 201.5 tonnes. 

ransportation of waste 

o important types of vehicles are used f

tes.  These are tractor with 1 tonne capaci

4 to 4.5 tonnes.  All vehicles have well

major problems faced by many municip

w lanes and congested living.  The high d

n and its disposal pose a threat to health 

 The waste uncleared that remains for 
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ead clearance 
ion/day/tonnes

0.15 
0.210 
0.592 

0.15 
0.152 
0.068 
0.800 
0.217 
0.267 
0.172 

of 0.172 tonnes 

per day for the 

for transfer and 

ity and vehicles 

 defined routes 

palities and the 

ensity of living 

and hygiene in 

days generates 
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disease causing vect

Therefore inaccessibi

solid waste clearance

sanitary workers.  Be

used for collection an

collected from collec

landfills.  The tracto

tonnes - 4.5 tonnes

disposal is considered

T

Name of 
Municipality/Corp

Perumbavoor 

Angamaly 

Aluva 

Paravur 

Cochin 

Kalamassery 

Thrippunithura 

Muvattupuzha 

Kothamangalam 
       Source: The Corpo

Lorries are de

selected locations.  

transfer stations.  K

stations to take to the
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tors and pathogens.  That also produc

ility is also one of the important reasons

e in Ernakulam.  Such a situation increase

esides the light and heavy vehicles an au

nd disposal of waste.  The heavy vehicles 

tion points to processing yard in Kochi C

or has a carrying capacity of 1 tonne an

.  The total number of vehicles deplo

d for this study are listed in table 3.5. 

Table 3.5: Deployment of Vehicles 

poration No.of Vehicles 

2 tractors (each 1 ton capacity) 

1 tractor (1 ton capacity) and 1 lo
(4-4.5 tones capacity) 

2 tractors and 1 lorry 

2 tractors and 1 lorry 

53 lorries 

2 tractors and 1 lorry 

2 tractors and 1 lorry 

4 tractors 

2 tractors 
oration and Municipalities.  

eployed two times a day.  They collec

Municipalities use lorries more inten

Kochi Corporation lorries collect wastes

 treatment plant located at Brahmapuram.
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problems associated with transportation
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ch situation, the Corporation is proposing

ng transportation.  But in all the municip

any such cover.  The study pertains to s

waste transporting vehicles during transpo

ls.  Transportation of wastes without an
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el of service provided by management

aste is temporary storage facility.  The tem

fer stations. 

ns  

ons are temporary storage points of wast

as been made to describe the existing tr

The light vehicles unload waste collected

stations.  The quantum of solid wastes

be assessed by taking the number of veh

ocess.  Vehicles are deployed to collect so

the solid waste so collected is dumped tem

he waste from transfer station is carried 

nsfer stations cause inconveniences to th

pted criteria in setting up.  The transfer st

types.  They are listed below; 
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residents has become
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ransfer stations consisting of level sites 

el sites transfer stations are usually affect

tainers and vehicles. 

l sites are those from where small vehicle

arge vehicles. 

 of transfer stations serves the population

transfer stations are in the form of 

ving adequate safe storage capacity.  

to satisfy the following conditions. 

ted ground floor, for dumping and transfe

for office and stores, locker, shower, to

ilities. 

transfer station (circle office) in Koch

ype.  The waste deposited in transfer stat

n 48 hours.  But such regulations are ofte

ransfer stations for a longer period an

nt in and around the area. 

tations in Kochi Corporation are located 

 transfer stations (circle office) in Koch

es do not have any transfer stations.  S

o the dumping area.   

ations in Kochi Corporation remain as dum

eated environmental problems and beca

ausing vectors, flies and mosquitoes.  Th

e extremely difficult.  The movement of 

ten create traffic problems.   
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cause public n
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ollected from transfer stations is trans

cated at Brahmapuram. The existin

d waste requires a substantial improvemen

chnical support.  An important step taken

olid waste, with respect to collection, tran

f hazardous waste  

s wastes generated in the city are of tw

d bio medical waste.  Both require s

al techniques. 

al waste generated can be categorized as
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medical wastes.  At p

city are collected by 

with a nominal fee a

plant. 

3.8 Required optim
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for eliminating the p
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i. Solid waste ge
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transportation 

3.8.1 Sanitary conse

Under this hea

for street clearance 

developed on the norm

number of sanitary w
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f incinerators is highly capital intensive p

ective effort to establish incinerator for tr

present almost all the biomedical wastes g

the Indian Medical Association’s agency

and are treated at Palaghad biomedical w

mum infrastructure 

an attempt to find out the required level o

roblems connected with waste managem

on clearance of waste generated in the c

ng factors 

eneration by different municipalities and c

infrastructure requirement for collec

and clearance of waste. 

rvancy Requirement 

ad, the existing layout of the sanitary con

and cleaning are discussed.  The pr

ms laid down by the Central Pollution Co
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).  If similar norms are adopted for the 
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Table 3.8.1: A c

Name of 
Municipality/Corpor

Perumbavoor 

Angamaly 

Aluva 

Paravur 

Cochin 

Kalamassery 

Thrippunithura 

Muvattupuzha 

Kothamangalam 

Total 

Source: The Corporatio

3.8.2 Optimum Clea

Average clearance (1

Pick up by cycle carts
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comparison of required manpower to th

manpower 
 

ation Population Required  
manpower

Existing
manpowe

26547 66 40 

33409 83 19 

24110 60 27 

30059 75 49 

595575 1488 920 

63116 157 44 

59884 149 15 

29246 73 23 

37173 92 28 

899119 2243 1165 

on and Municipalities 

arance by Sanitary Workers 

kg/worker) 

s of 60kg capacity (1 cart/2 workers) 

 

d Waste Management 

   95 

he existing 

g 
er 

Percentage 
of deficit 

39.39 

77.10 

55.00 

53.06 

38.17 

71.97 

89.93 

68.49 

69.56 

48.06 
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Name of 
Municipality/Corpor

Perumbavoor 

Angamaly 

Aluva 

Paravur 

Cochin 

Kalamassery 

Thrippunithura 

Muvattupuzha 

Kothamangalam 

Source: The Corporatio

The total cons

drivers, helpers and o

The cycle cart

door collection of wa

practices door to doo

the number of trips 

municipality the pick

by two sanitary wo

collection of 0.066 

increased from 0.083

efficiency increased 

trip using cycle cart

         Solid

 

Table 3.8.2 

ration 
Pick up by hand in 

tonnes 
Pick up by
60kg capa

0.066 

0.083 

0.060 

0.075 

1.48 

0.157 

0.149 

0.073 

0.092 

on and Municipalities 

servancy requirement includes street clean

others working at transfer stations and disp

t improves pick up efficiency. The carts 

aste at a particular time and schedule. Th

or collection of waste.  Such a facility allo

compared to hand pickup method.  In

kup efficiency increased as much as 1.98 

orkers per trip, using cycle carts com

tonnes.  In Angamaly municipality, 
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3.8.3 Refuse collectio
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The norms listed in ta
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10000-20000sq.

More than 20000 s
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waste generation and
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tacle to place of disposal. Essentially,
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able 3.8.3(a) are applicable to vehicles of 
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rding density and carrying capacity

 

d Waste Management 

   97 

with that of pick 

municipality the 

The efficiency 

Thriuppunithura 

nce efficiency 

increased from 

ng solid waste 

, this involves 

are transported.  

all types. 

ng Capacity 
Tonnes 

4-5 

5-6 

6-7 

iness (1990) 

er of trips and 

s the amount of 

.8.3(b) gives a 

y (tonnes/day) 



Chapter III 

Table 3.8.3(b
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Aluva 

paravur 

Cochin 

kalamasser

Thrippunithu

Muvattupuz

kothamangal

Total 

Source: The Corporatio

The other various req

a) The load or w

imperative fo

kilometer/hour

vehicles. 

b) The loading h

emptied contai

c) Unless the lo

vehicle should

power operate
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17.0 
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ry 23.2 

ura 23.3 

zha 12.9 

lam 14.5 
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waste should be covered during transport
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using network analys

optimization was calc

Table 3.10:  

Sl.No Days 

1 Monday-route

2 Monday-route

3 Tuesday-route

4 Tuesday-route

5 Wednesday-
route-1 

6 Wednesday-
route-2 

7 Thursday-rout

8 Thursday-rout

9 Friday-route-1

10 Friday-route-2

11 Saturday-route

12 Saturday-route

13 Sunday-route-

14 Sunday-route-
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sis in Geographical Information System (G

culated based on time and distance. 

Comparison of Existing and Optimized

Total Distance 
Traveled by Truck 

in Meters 

Total Tim
Truck 

Existing Optimized Existing 

e-1 9342 8032 2 Hours 
31minutes 

e-2 11055 10046 2 Hours 
27minutes 

e-1 6778 6403 1 Hour 26 
minutes 

e-2 12359 10797 2 Hours 
37minutes 

7501 6980 1 Hour 51 
minutes 

11734 10979 2 Hours 
31minutes 

te-1 13835 12375 3 Hours 9 
minutes 

te-2 12617 11558 3 Hours 34 
minutes 

1 19495  
18217 

3 Hours 51 
minutes 

2 10766  
10356 

3 Hours 37 
minutes 

e-1 9296 8137 2 Hours 33 
minutes 

e-2 11498 10829 2 Hours 29 
minutes 

-1 4336 3219 1 Hour 49 
minutes 

-2 8120 7141 1 Hour 35 
minutes 

and time criteria were used to generate 

pality.  Based on distance criteria, the

was taken into account to decide new rou
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me Taken by 
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Optimized 

2 Hours 20 
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2 Hours 
17minutes 
1 Hour 22 
minutes 
2 Hours 28 
minutes 
1 Hour 
45minutes 
2 Hours 23 
minutes 
3 Hours 6 
minutes 
3 Hours 23 
minutes 
3 Hours 34 
minutes 
3 Hours 28 
minutes 
2 Hours 
21minutes 
2 Hours 38 
minutes 
1 Hour 30 
minutes 
1 Hour 25 
minutes 

new routes for 

e total distance 

utes.  Here, the 
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o day increase in quantity of solid waste g
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available are not sufficient for eliminatin
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lls.  The study area has inadequate numb
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cture. 

er sources in and around Ernakulam are 
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waste collection infrastructure aims at e
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Chapter - IV 

 WASTE RECOVERY IN ERNAKULAM 

 

4.1 Introduction 

The third chapter discussed the present status of solid waste 

management.  It is proposed to assess the waste recovery in the present 

chapter.  Nearly all human activities leave behind some kind of waste.  The 

activities like residential, commercial, institutional, industrial etc. generate 

waste of different types in different quantities.  In recent years, the quantity 

of waste generated by these activities has reached a significant proportion and 

its disposal has become an increasingly difficult problem.  In most of the 

Indian cities waste is collected and transported to landfills for final disposal.  

An efficient management practice considers not only environmental safe 

disposal of waste but also salvaging of those materials from waste that could 

be used in one form or the other.  The process of salvaging materials from 

waste is called resource recovery from waste.  Resource recovery from waste 

is an important method of waste reduction process.  Given the existence of 

well-established informal and private sector systems of waste trading, it 

might seem that a city like Ernakulam is in no need of any intervention to 

support waste reduction.  It should be remembered, however, that Ernakulam, 

like so many of the thousands of cities in the developing world, is under great 

pressures of modernization and change.  It is a city that is officially unaware 

of its traditions of waste recycling.  Even though the municipalities have a 

relatively small amount of waste to deal with daily, they are not able to 

handle that efficiently.       
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Chapter - V 

SOCIO-ECONOMIC ASPECTS OF                
RESOURCE RECOVERY  

 

5.1 Introduction 

After studying the potential economic benefits from the adoption of 

resource recovery practices at the household level, it is considered necessary 

to find out the socio-economic conditions of their resource recovery pattern 

with respect to solid waste management. The conditions like their education, 

status and income could affect their recovery pattern. In 1992 the United 

Nations Conference on the Environment and Development (UNCED) 

recommended various activities like preventing and minimizing waste 

production, reusing or recycling waste to the extent possible, treating waste 

by safe and environmentally-sound methods and disposing of the final 

residues by landfill in confined and carefully designed sites for effective solid 

waste management (Prüss et al., 1999). Various criteria to measure an 

effective solid waste management program are frequency of collection, 

method of disposal, location of disposal site, environmental acceptability of 

disposal system, and the level of satisfaction of the customers (Davis and 

Cornwell, 1998).  These measures have a direct impact on socioeconomic 

conditions of the people practicing resource recovery in cities. 

5.2 Socio-economic aspects of resource recovery – In Indian cities 

In India, recycling and reuse is practiced effectively reducing the per 

capita waste generation. Various kinds of resource recovery activities like 

composting and recycling are practiced in India.   According to a recent 
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Table 5.3.1 
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income includes the total monthly i
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Table 5.3.2 Income level 
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Source: Survey data 
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Table 5.3.4 
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Chapter - VI 

PERCEPTION OF PEOPLE LIVING                   
NEAR DUMPING YARD 

 

6.1 Introduction 

We have discussed the socio-economic aspects of solid waste 

management particularly with reference to resource recovery in the last 

chapter.  Now it is required to study the environmental perception of the 

people living near the dumping yard.  Environmental perception has been 

defined as the process of taking cognizance of a sensible or a quasi-sensible 

object, or the process of becoming aware of something.  Thus environmental 

perception is the process of taking cognizance of the environment. 

Individuals and groups of people relate to environment through their 

perception.  Their decisions and actions are influenced by perception of 

internal link within a problem rather than externally defined objects (Whyte, 

1977).  It is also based on traditions, customs, myths, awareness and stage of 

socio- cultural development.  Environmental perception is based on custom, 

culture, faith, objectives and experience and differs from person to person.  

Environmental perception plays the most significant role in management of 

environment especially in solid waste management. Perception constitutes a 

value system that constraints planning and purification.  Thus the solution to 

environmental problems must be based on a clear perception of them. 

6.2 Environmental aspects of municipal solid waste dumping yard 

In India, most of the municipal solid waste is dumped in a mixed form 

in an unscientific manner on open waste land or low lying areas which do not 

meet the norms of disposal specified in the Municipal Solid Waste Rules. 
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Chapter - VII 

SUMMARY AND CONCLUSION 

 

Waste management is a critical problem for the local self 

governments.  The unscientific method of dumping waste in open space 

creates several environmental as well as health problems.  Scientific and 

economic methods of waste management are now available.  By making use 

of these methods waste can be converted into assets.  The present study on 

solid waste management is an attempt to understand and identify the 

emerging socio-economic and environmental issues with emphasis on solid 

waste management in Ernakulam district.  The issues discussed in the thesis 

are, 

1. Solid waste generation in the corporation and municipalities in 

Ernakulam district, the units generating waste, the quantum of waste 

generated by each unit in the study area. 

2. Existing and required level of infrastructure facilities for optimum 

clearance of waste and converting the waste into useable products. 

3. The present resource recovery and recycling activities available and 

the required facilities for profitable and environment friendly methods 

of waste treatment. 

4. Evaluate the effects of resource recovery and solid waste management 

on the basis of a case study of Ernakulam district. 

5. Environmental perception of people living near landfill sites. 
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Appendix-1 

WASTE GENERATION ACTIVITIES IN COCHIN CORPORATION 

Ward 
No. Houses Shops Hotels/ 

Restaurants 
Institutio

ns Hospitals Thattukada Market
s 

Total 
waste 

Tonnes 
1 3200 270 35 8 0 42 1 3.75 
2 2000 123 13 0 0 1 1 3 
3 1750 66 7 0 1 0 0 3 
4 2277 145 9 3 0 3 1 4 
5 3492 422 16 5 1 4 1 6 
6 1577 121 8 35 1 3 2 3 
7 2405 282 9 60 2 4 0 5 
8 3105 201 1 3 2 2 1 11 
9 1048 137 7 32 1 3 0 3 

10 2526 228 2 4 3 2 0 11 
11 2450 688 19 2 4 1 2 3 
12 2300 460 11 1 1 0 0 2.5 
13 2800 160 5 2 0 0 0 1 
14 2700 145 5 3 1 0 0 1 
15 2100 51 4 3 1 10 1 0.75 
16 2250 47 3 3 1 8 0 0.75 
17 2100 35 5 3 0 7 1 1 
18 2300 51 4 2 1 9 0 1.5 
19 2400 106 4 0 1 11 1 2.5 
20 2400 104 4 0 0 0 0 1.5 
21 2500 127 7 3 1 0 1 1.5 
22 2406 149 2 2 1 0 0 3 
23 1702 24 0 2 0 0 0 2 
24 1584 121 1 2 1 0 1 2 
25 1480 58 4 2 0 0 0 3 
26 2200 96 11 0 0 0 1 3 
27 2100 70 3 3 0 3 0 2.75 
28 2600 171 20 4 2 2 1 4 
29 5500 37 2 3 0 0 0 1.2 
30 1700 117 9 12 2 0 0 0 
31 2500 156 2 1 2 0 1 1.5 
32 2500 95 4 2 2 0 0 1 
33 2820 160 5 1 0 0 0 0.5 
34 1670 105 4 2 2 1 0 0.5 
35 2110 103 5 4 0 0 0 0.5 
36 1650 180 6 4 1 0 0 0.5 
37 1660 220 4 3 1 0 0 0.5 
38 3000 550 24 75 5 2 1 5 
39 2462 94 6 45 1 0 0 4 
40 2300 600 21 65 4 3 0 5 
41 4000 400 22 54 4 2 0 6 
42 3000 650 10 60 3 1 0 5 
43 2600 512 13 55 5 4 2 5 
44 2485 265 15 5 1 2 1 2.9 
45 3000 265 10 50 4 2 0 5 
46 1512 215 12 4 0 0 0 2.2 
47 1413 115 8 4 1 3 0 2.6 
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48 3215 225 10 2 4 10 2 2.1 
49 1645 242 15 7 2 5 0 2.3 
50 2935 238 12 6 3 2 0 2.6 
51 2085 158 10 5 6 4 0 2.7 
52 2000 260 8 12 3 7 1 4 
53 2110 212 16 6 1 5 0 4 
54 2650 200 5 4 0 10 0 4 
55 3500 165 6 6 0 2 0 3 
56 2650 168 8 4 0 0 1 1.1 
57 2000 80 4 8 1 1 0 1 
58 4500 171 7 1 0 2 0 1.2 
59 350 91 7 4 1 3 0 0.7 
59 1349 685 42 24 6 10 0 3 
60 1385 547 32 14 7 12 0 4.5 
61 2350 150 9 5 1 1 1 2 
62 2951 190 12 147 4 4 1 4 
63 2853 505 26 60 10 9 1 4.5 
64 1763 2126 37 7 0 9 0 5.5 
64 1100 820 34 300 3 6 0 3 
65 1697 1943 36 5 1 7 1 16.5 
65 800 452 22 155 1 3 0 1.8 
66 2256 328 18 2 1 0 0 4 
67 2836 190 11 4 1 0 0 4.5 
68 3080 521 31 56 9 4 1 4.5 
69 3370 150 6 1 1 0 0 0.6 
70 3425 242 11 1 0 0 1 0.6 
71 2700 83 5 2 1 4 0 1 

Total 175189 20639 841 1484 131 255 31 140.5 
Source: Cochin Corporation 
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APPENDIX-2 

Waste generation activities in Thiruppunithura municipality 

Ward 
number 

No.of 
Houses 

No.of 
Shops 

No.of 
Hotels/Restaurants 

No.of 
Institutions 

No.of 
Hospitals 

No.of 
Markets 

Total 
waste 

in 
Tonnes 

1 436 44 2 2 - - 0.350 

2 469 20 3 2 - - 0.400 

3 380 10 - 1 - - 0.300 

4 418 128 5 3 - - 0.400 

5 473 56 1 3 2 - 0.450 

6 387 85 3 2 - - 0.400 

7 533 21 - - - - 0.400 

8 411 39 - 1 - - 0.350 

9 349 74 2 1 2 - 0.250 

10 404 59 5 4 1 - 0.350 

11 371 106 2 3 - - 0.400 

12 359 24 1 2 - - 0.325 

13 353 78 2 4 1 - 0.400 

14 392 139 4 5 - - 0.450 

15 562 22 - 3 - - 0.400 

16 701 15 2 3 - - 0.600 

17 391 126 3 5 - - 0.400 

18 434 183 3 4 - - 0.550 

19 384 106 2 - - - 0.300 

20 367 197 5 2 2 - 0.600 

21 443 112 2 2 2 - 0.600 

22 478 25 - 2 2 - 0.300 

23 334 9 - 3 3 1 2.000 

24 420 120 2 3 3 - 0.400 
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25 442 16 - - - - 0.350 

26 579 17 - 1 1 - 0.500 

27 452 52 - - - - 0.450 

28 441 48 2 2 2 - 0.400 

29 405 35 - - - - 0.350 

30 474 20 - - - - 0.450 

31 485 47 2 1 1 - 0.400 

32 458 18 - - - - 0.350 

Total 13985 2051 53 64 22 1 14.625 

Source: Thiruppunithura Municipality 
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APPENDIX-3 

Waste generation activities in Kalamassery municipality 

Ward 
number 

No.of 
Houses 

No.of 
Shops 

No.of Hotels/ 
Restaurants 

No.of 
Institutions 

No.of 
Hospitals 

No.of 
Markets 

Total 
waste 

in 
Tonnes 

1 477 17 - 2 - - 0.375 

2 447 24 - 2 - - 0.450 

3 415 112 3 6 - - 0.525 

4 390 97 2 - 6 1 1.400 

5 385 28 - 11 -  0.350 

6 396 15 - 13 - - 0.450 

7 428 14 - 3 - - 0.350 

8 486 8 - 6 - - 0.450 

9 396 16 - 5 - - 0.400 

10 348 33 - 2 - - 0.300 

11 289 14 1 2 - - 0.250 

12 497 27 - 4 - - 0.350 

13 445 14 - 3 1 - 0.400 

14 468 33 - 5 - - 0.400 

15 420 28 - 5 1 - 0.300 

16 449 20 - 3 - - 0.350 

17 381 14 - 4 1 - 0.300 

18 335 45 3 5 - - 0.350 

19 485 85 5 4 - - 0.500 

20 398 36 2 5 - - 0.400 

21 400 42 2 8 - - 0.350 

22 424 16 - 2 - - 0.400 

23 563 28 2 6 4 - 0.550 

24 451 105 5 1 2 1 1.500 

25 449 41 3 3 - - 0.450 
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26 388 66 - 3 - - 0.400 

27 390 118 3 4 - - 0.400 

28 478 75 - 2 2 - 0.450 

29 465 23 - 3 2 - 0.400 

30 404 37 1 4 - - 0.300 

31 486 36 - 5 2 - 0.300 

32 544 218 5 2 - - 0.600 

33 429 127 3 2 - - 0.300 

Total 14206 1612 40 135 21 2 15.05 

Source: Kalamassery Municipality 

  



Appendices 
 

APPENDIX-4 

Waste generation activities in Aluva municipality 

Ward 
number 

No.of 
Houses 

No.of 
Shops 

No.of Hotels/ 

Restaurants 

No.of 
Institutions 

No.of 
Hospitals 

No.of 
Markets 

Total 
waste in 
Tonnes 

1 307 60 3 5 1 - 0.300 

2 229 125 6 7 3 - 0.400 

3 306 18 - 6 - - 0.300 

4 251 17 - 2 - - 0.250 

5 263 84 3 6 - - 0.300 

6 183 64 2 3 - - 0.400 

7 242 75 1 11 - - 0.500 

8 203 45 - 6 - - 0.600 

9 188 106 3 12 - - 0.400 

10 299 24 - 5 - - 0.300 

11 221 36 - 7 - - 0.250 

12 231 191 4 3 1 - 0.450 

13 309 12 - 2 5 - 0.300 

14 316 21 - 3 - - 0.300 

15 276 18 2 3 - - 0.250 

16 333 166 5 6 - - 0.350 

17 194 130 4 3 - 1 2.400 
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18 232 292 6 4 2 1 4.000 

19 147 13 2 4 - - 0.250 

20 339 54 - - - - 0.360 

21 264 16 - 1 2 1 1.250 

Total 5333 1567 41 99 14 3 13.91 

Source: Aluva  Municipality 
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APPENDIX-5 

Waste generation activities in Angamaly municipality 

Ward 
number 

No.of 
Houses 

No.of 
Shops 

No.of 
Hotels/Restaurants 

No.of 
Institutions 

No.of 
Hospitals 

No.of 
Markets 

Total 
waste 

in 
Tonnes 

1 284 16 - 4 - - 0.250 

2 253 32 1 5 - - 0.250 

3 306 86 3 6 1 - 0.300 

4 284 152 4 9 2 - 0.350 

5 259 72 2 7 1 - 0.300 

6 312 58 - 5 3 - 0.350 

7 370 104 3 3 1 - 0.400 

8 344 69 1 4 1 - 0.300 

9 367 56 2 3 - - 0.300 

10 314 18 - - - - 0.250 

11 282 22 - 2 - - 0.250 

12 317 6 - 1 1 - 0.200 

13 203 15 1 1 - - 0.200 

14 293 7 - 2 1 - 0.200 

15 319 11 - - - - 0.250 

16 419 17 2 - - - 0.250 

17 325 23 2 1 - - 0.200 

18 385 12 1 1 - - 0.250 

19 337 68 1 4 3 - 0.300 

20 246 9 - 1 - 1 1.450 
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21 325 76 2 7 2 - 0.300 

22 331 85 1 5 4 - 0.250 

23 397 191 4 6 5 - 0.250 

24 279 52 1 6 1 - 0.250 

Total 7551 1257 31 83 26 1 7.65 

Source: Angamaly Municipality 
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APPENDIX-6 

Waste generation activities in Perumbavoor municipality 

Ward 
number 

No.of 
Houses 

No.of 
Shops 

No.of Hotels/ 
Restaurants 

No.of 
Institutions 

No.of 
Hospitals 

No.of 
Markets 

Total 
waste in 
Tonnes 

1 308 56 1 4 - - 0.300 

2 293 73 2 2 2 - 0.300 

3 280 55 1 5 1 - 0.300 

4 276 38 - 1 - - 0.270 

5 291 136 3 6 2 1 1.300 

6 288 86 2 2 1 - 0.350 

7 290 85 3 5 3 - 0.250 

8 306 18 - 1 - - 0.250 

9 287 12 - 1 - - 0.250 

10 322 56 - 4 1 - 0.300 

11 314 87 2 1 - - 0.300 

12 300 27 1 1 - - 0.250 

13 260 52 2 1 - - 0.270 

14 327 182 4 3 2 - 0.350 

15 235 60 2 1 - - 0.315 

16 237 72 2 1 - - 0.400 

17 295 81 3 8 2 - 0.400 

18 291 95 2 6 2 - 0.300 

19 296 162 4 7 2 - 0.300 

20 243 32 - 2 - - 0.300 

21 324 103 3 4 2 - 0.300 

Total 6063 1568 37 66 20 1 7.355 

Source: Perumbavoor Municipality 
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APPENDIX-7 

Waste generation activities in Kothamangalam municipality 

Ward 
number 

No.of 
Houses 

No.of 
Shops 

No.of Hotels/ 
Restaurants 

No.of 
Institutions 

No.of 
Hospitals 

No.of 
Markets 

Total 
waste in 
Tonnes 

1 302 62 3 1 1 - 0.250 
2 273 50 4 1 2 - 0.275 
3 308 79 2 2 1 - 0.300 
4 357 86 2 8 1 - 0.400 
5 348 49 - 5 1 - 0.300 
6 373 59 - 2 1 - 0.350 
7 242 28 - 6 - - 0.200 
8 306 135 5 1 - - 0.300 
9 340 114 4 1 - - 0.500 

10 299 72 2 2 - - 0.300 
11 312 38 - 1 - - 0.350 
12 279 27 - 3 1 - 0.250 
13 310 107 6 6 - - 0.400 
14 306 18 1 4 - - 0.300 
15 361 95 2 5 2 1 1.450 
16 301 72 2 7 2 - 0.400 
17 376 89 2 6 1 - 0.550 
18 297 79 2 5 2 - 0.300 
19 290 22 1 2 1 - 0.250 
20 292 13 - 2 1 - 0.300 
21 365 48 3 3 1 - 0.350 
22 346 37 1 3 1 - 0.375 
23 314 124 4 3 - - 0.300 
24 305 43 - 5 - - 0.325 
25 309 119 5 1 1 - 0.300 
26 275 46 - 6 3 - 0.280 

Total 8186 1711 51 91 23 1 9.655 
Source: Kothamangalam Municipality 
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APPENDIX-8 

Waste generating activities in Muvattupuzha municipality 

Ward 
number 

No.of 
Houses 

No.of 
Shops 

No.of Hotels/ 
Restaurants 

No.of 
Institutions 

No.of 
Hospitals 

No.of 
Markets 

Total 
waste in 
Tonnes 

1 341 89 2 2 2 - 0.250 

2 251 65 1 - - - 0.250 

3 286 68 - 3 - - 0.300 

4 261 7 - 5 3 - 0.400 

5 312 74 2 2 - - 0.250 

6 281 92 3 3 1 - 0.250 

7 248 102 3 4 2 1 1.500 

8 298 93 2 2 1 - 0.400 

9 295 56 - - - - 0.250 

10 238 62 1 - - - 0.250 

11 283 24 3 3 - - 0.200 

12 264 12 1 4 - - 0.250 

13 256 32 4 2 - - 0.250 

14 262 18 2 - - - 0.200 

15 299 21 2 - - - 0.250 

16 249 26 2 - 2 - 0.250 

17 295 14 1 - - - 0.250 

18 347 20 2 4 4 - 0.350 

19 321 164 3 5 2 - 0.400 

20 239 42 1 1 2 - 0.250 

21 294 32 - 2 3 - 0.300 

22 295 54 2 6 2 - 0.250 

23 298 31 1 4 - - 0.250 

Total 6513 1198 38 52 24 1 7.550 

Source: Muvattupuzha Municipality 
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APPENDIX-9 

Waste generation activities in Paravur municipality 

Ward 
No. 

No.of 
Houses 

No.of 
Shops 

No.of Hotels/ 
Restaurants 

No.of 
Institutions 

No.of 
Hospitals 

No.of 
Markets 

Total 
waste in 
Tonnes 

1 301 23 2 1 - - 0.250 

2 288 94 4 7 - -- 0.400 

3 325 207 4 8 - 1 1.500 

4 273 61 1 5 - - 0.300 

5 291 142 3 7 - - 0.350 

6 255 82 1 4 2 - 0.300 

7 298 198 4 12 4 - 0.400 

8 292 97 2 7 2 - 0.350 

9 323 56 1 5 - - 0.350 

10 309 48 0 6 - - 0.300 

11 310 72 3 1 - - 0.300 

12 314 19 2 8 - - 0.250 

13 283 28 - - - - 0.280 

14 268 35 - - - - 0.250 

15 274 67 1 5 - - 0.300 

16 284 184 3 - 1 - 0.300 

17 307 215 3 3 1 - 0.250 

18 294 129 4 5 - - 0.300 

19 321 182 4 7 3 - 0.450 

20 389 212 3 6 2 - 0.450 

21 288 83 1 8 2 - 0.300 

22 261 84 2 4 1 - 0.250 

23 286 100 4 9 3 - 0.250 

Total 6834 2418 52 118 21 1 8.430 

Source: Paravur Municipality 
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APPENDIX-10 

INDUSTRIES PRODUCING HAZARDOUS WASTE IN 

ERNAKULAM 

Sl.
No Product and Name of the Company Hazardous waste generation 

Disposal of 
Hazardous 

waste 

1 Capcicum, Paprikka, Akay Flavours used oil – 
2 barrels/year 

To authorized 
recycler 

2 Relays, CII Guardian 
Spent solvents-71 litres/month 

Empty solvent containers-4 
No./year 

- 

3 Crumb rubber, Crescent crumb 
rubbers (p) Ltd 

Chemical sludge -3 
barrels/month - 

4 Electronic components assembly, 
Crysind Electronics Pvt. Ltd. 

Glues, Cements, Adhessive, 
Residues – 2 kg/week, Spent 

solvents-1.25lit/week, Used oil-
4lit/year and Empty solvent 

containers-9 barrels/week, Lead 
-1.2kg/week and Cotton waste-

10kg/month 

Used oil to 
authorized 
recycler. 

5 Crumb rubber, Edathala polymers Used oil – 20 lit/day To authorized 
recycler 

6 Soft drinks, Elenjickal Beverages, 
Edathala Used oil- 400T/year To authorized 

recycler 

7 
Chilled Milk, Ernakulam Regional 

Co-operative Milk Producers Union 
Ltd, Muvattupuzha 

Used oil-80lit/day To authorized 
recycler 

8 Inserts, Moulds, Electrodes, FCI 
Technologies Services Ltd. Used oil-210lit/month To authorized 

recycler 

9 Dehydrated Green Pepper, Herbal 
Isolates. Used oil-200lit/year To authorized 

recycler 

10 Servicing of vehicles, Mustang 
Motors, Geethanjali Junction. Used oil- 250lit/month To authorized 

recycler 

11 Vintreous China Sanitary Wares, 
Muthoot Ceramics, CSEZ. Spent oil-12MT/year - 

12 Printed circuit board assemblies, Nest 
Power Electronics. 

Waste, Glues and Adhesives-
1kg/month 

Spent solvents-161kg/year 
Used oil-50lit/year 

Empty solvent containers-
200Nos./year 

Lead-50kg/month 

Used oil to 
authorized 

recycler 

13 Servicing of vehicles, Penisular 
Honda Used oil-14,400lit/year To authorized 

recycler 

14 
Sales and repairing of automobiles, 

Popular Hyundai, Geethanjali 
Junction. 

Used oil-500lit/month To authorized 
recycler 

15 PCB Assembly, Electronic subassay, 
SFO Technologies PVT Ltd (Unit II) 

Used oil-20lit/year 
Sold solder Dross-500kg/year 
Scrap PCB assay-15kg/year 
Empty solvent containers-

3200kg/year 

To authorized 
recycler 
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Used cleaning solution- 15000 
lit/year 

16 Nitrogen, Oxygen, Sterling Gases, 
Ambalamugal. Used oil-6 barrels/year To authorized 

recycler 

17 
PCB Assy, Electronic Subassay, Sun 
Fibre Optics (SFO Technologies PVT 

Ltd Unit 1) 

Spent solvents-15,000lit/year 
Empty solvent containers-500 

Nos/year 
Lead-500kg/year 

Used oil-20 lit/year. 

Used oil to 
authorized 

recycler 

18 Cable assay, Sun Generic Cables (P) 
Ltd 

Used oil-1lit/month 
Spent solvents-1.5kg/month 
Waste glass and adhesives-

500gm/month Empty solvent 
containers-2 Nos/month 

Lead-200gm/month 
Contaminated cotton waste -

580gm/month 

Used oil to 
authorized 

recycler 

19 
Scrap non ferrous metals, 

A.R.Chockalingam Chettiyar and 
Sons, Basin Road, Kochi. 

Solid Scrap collection and 
setting - 

20 
Dealer in spent catalyst, Aaron 

International, Azad Mansil, 
Panayikulam, Aluva 

Copper, Zinc and Nickel from 
fertilizer manufacturing 
company all over India 

Processing 
and 

transporting 

21 Automobile tyres, Appolo Tyres Ltd, 
Kalamassery, Ernakulam. Used oil-1200kg/year To authorized 

recycler 

22 

Curcumin Powder, TPA, Garcina, 
Cimvogia extract, Ginger dry extract, 

Arjuna Natural Extracts Ltd, 
Erumathala P.O. 

ETP sludge-50kg/year 
Used oil-50 lit/year 

Used oil to 
authorized 

recycler 

23 

Oleoresin, essential oil, natural 
colour, AVT Natural Products Ltd, 

South Vazhakulam, Marampilly P.O., 
Ernakulam. 

ETP sludge-164 tonnes/year 
Spent iol-1800 lit/year 

Secured land 
fill 

Used oil to 
authorized 

recycler 

24 Beacon Power systems, Kalady, 
Ernakulam - - 

25 
Storage and Supply of petroleum 

products, Bharat Petroleum 
Corporation Ltd., Irumpanam. 

Oil containing sludge-
4000Tonnes/year 

To authorized 
recycler 

26 Electricity, Brahmapuram Diesel 
Power Plant, Brahmapuram. 

Oil water sludge-
222Tonnes/year 

Spent oil-15Tonnes/year 

To authorized 
recycler 

27 
Cloth, Cotton yarn, Chakolas 
Spinning and Weaving Mills, 

Kalamassery. 
Spent oil-120 lit/year - 

28 
Isopropyl alchocol, liquid lenium, CII 

Guardian International Ltd., 
Kakkanad, Kochi. 

- - 

29 Craft paper, Cochin Kadalas Pvt ltd., 
Thripunithura, Ernakulam. 

Used oil-50kg/year 
ETP sludge-2400Tonnes/year 

To authorized 
recycler 

30 Craft paper, Cochin Kagaz Ltd., 
Angamaly, Ernakulam. ETP sludge-3.65 Tonnes/year To authorized 

recycler 

31 Wet blue hides, Cochin Leathers 
Pvt.Ltd, Muppathadom, Ernakulam. ETP sludge-6Tonnes/year - 

32 Cochin Port Trust, Kochi. Used oil-10000lit/year - 
33 Cochin Shipyard Ltd., Kochi Oil sludge-110Tonnes/year - 
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34 
Paints, primers, inks, Colour India 

Paints and Inks (P) Ltd., 
Vazhakulam, Ernakulam 

ETP sludge-200Tonnes/year  

35 TPA Coagulant, Enviro Design and 
Equipments, Lissie Junction, Kochi. Spent acids-50Tonnes/year - 

36 

Sterllised flavoured milk, ice cream, 
Peda, Ghee, Ernakulams Regional 

Co-operative Milk Producers Union, 
Edappally, Ernakulam. 

Used oil-15lit/year - 

37 
Service Station, EVM Automobiles, 
Sahodaran Ayyappan Road, Vyttila, 

Kochi. 
Waste oil-550lit/year - 

38 FACT-CD, Ambagamugal, 
Ernakulam. - - 

39 
Electronic connectors, FCI OEN 

Connectors, Electrogiri, 
Mulanthuruthy. 

ETP sludge-18000lit/year 
Spent lubricating oil-

1000lit/year. 

Initial 
construction 
for secured 

landfill 

40 Electroplating, Fine Electro plating 
industries, Perumbavoor. ETP sludge-91kl/year - 

41 Yarn, G.T.N. Textiles Ltd., 
Ernakulam Used engine oil-600lit/year - 

42 Service station, German motors, 
Thathrikadavu Junction, Cochin. Used oil-6240lit/year To authorized 

recycler 

43 Gramox paper &Boards Ltd., 
Muvattupuzha, Ernakulam. Used oil, ETP sludge-900lit/year - 

44 HHA Tank Terminal Pvt. Ltd., 
Ernakulam 

Sludge from storage tank-
0.001Tonne/year - 

45 Bathing soap, Hindustan Lever Ltd, 
Tatapuram, Ernakulam. Spent oil-2Tonnes/year To authorized 

recycler 

46 Hindustan Organic Chemicals Ltd., 
Ambalamugal, Ernakulam. 

ETP sludge-12Tonnes/year 
Cumox waste oil-
4500Tonnes/year 

Cumene soot-720m3/year 
Incinerator ash-1 tonne/year 
Spent oil-155Tonnes/year 

Deag benzene-50 Tonnes/year 
Waste asbestos-1Tonne/year 
Spent catalyst-80Tonnes/year 

- 

47 
Machine tools, Offset printing, 
Machine paper cutting, HMT 

Limited, Ernakulam 
Waste oil, Lubricating oil. - 

48 Storage and supply of petroleum 
products, HPCL, Ernakulam. Semi solid sludge-10kg - 

49 Storage and supply of furnace oil, 
HPCL, Kadavanthra Semi solid sludge - 

50 
Storage and supply of petroleum 
products, Indian Oil Corporation, 

Irumpanam, Ernakulam. 
Waste oil-10000lit/year - 

51 
Storage and supply of petroleum 
products, Indian oil Corporation, 

Karshaka, Ernakulam. 
Waste oil-1600lit/year - 

52 

Storage and supply of petroleum 
products, Indian Oil Corporation, 

Willington Island, Ernakulam. 
 

Waste oil-2000Tonnes /year - 
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53 Service Station, Indus Motors Co.Pvt 
Ltd., Ernakulam. Used oil - 

54 Intechs Manufacturers Llimited, 
Aluva - - 

55 
J & J Bio-tech & Speciality 

Chemicals (P) Ltd., Erumathala, 
Aluva 

- - 

56 Service station, J.Patel Cars Pvt. Ltd., 
Maradu, Kochi. Spent oil-6000lit/year - 

57 Primer, Pine Jar, Wire rope, 
J.K.Enterprises, Aluva. Oil sludge-1152Tonnes/year - 

58 
Oleoresin,, Extracted residual fatty 

oil, Kancour flavours & Extracts Ltd., 
Angamaly 

Sludge-600tonnes/year 
Carbon-11tonnes/year 
Plate and frame filter-

45000m3/year 

Secured land 
fill 

To authorized 
recycler 

59 KAMCO Power tillers, Kerala Agro 
Machinery Corporation Ltd., Athani. 

Phosphate-1Tonne/year 
Sludge-8Tonnes/year 
Paint booth sludge-2 

Tonnes/year 
ETP sludge and used oil-

800lit/year. 

To authorized 
recycler 

60 Gelatin, Kerala Chemical and 
Proteins Ltd., Thrikkara 

Spent oil-42Tonnes/year 
Lubricating oil-480lit/year 

To authorized 
recycler 

61 
Transformer products, Kerala 

Electricals and Allied Industries, 
Mamala. 

Used transformer oil-19.5kg/year 
Lubricating oil-5lit/year 

Cutting oil-10lit/year 
- 

62 
Mango pulp, Fruit Drinks, cartons, 
Pine apple juice, KHDP Nadukkara 

Agro Processing, Muvattupuzha. 
- - 

63 Kochi Refineries Ltd., Ambalamugal 
Oil sludge-180tonnes/year 

Spent catalyst-90tonnes/year 
Sludge-15tonnes/year 

- 

64 Service station, Koyenco 
Autos(P)Ltd., Padivattom Used oil-9700lit/year - 

65 Service station, M.G.F.Motors, 
Edappally - - 

66 Service station, Marikar Motors Pvt. 
Ltd., Edappally, Kochi. Used oil-480lit/year - 

67 Steel ingot, metrola streets Ltd., 
Moovattupuzha - - 

68 Service station, MGF Motors Pvt. 
Ltd., Willington Island, Kochi Oil filter-600Nos. - 

69 Service station, MGF Pvt. Ltd., 
Palarivattom, Kochi. Waste oil - 

70 Bread, Modern Food Industries, 
Edappally, Ernakulam. Used oil-60kg/year - 

71 Diesel generator, Muthoot APT 
Ceramics Ltd., kochi Spent oil-0.120tonnes/year To authorized 

recycler 

72 Service station, Muthoot Honda, 
Kochi Used oil-550lit/year - 

73 
Pine apple juice, Mango pulp, Fruit 
drinks, Nadukkara Agro processing 

Co.Ltd., Muvattupuzha. 
Lubricating oil-0.2tonnes/year. - 

74 
Aluminium vessels, National 

Aluminium Company, Cochin. 
 

Slag-2tonnes/year - 
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75 Service station, National motors, 
Perumbavoor. Used oil-600lit/year - 

76 Paint remover, Naval Aircraft Yard, 
Kochi. 

Dasic paint remover residue-
1950lit/year 

To authorized 
recycler 

77 Service station, Nippon Toyotta, 
moopen motors Pvt, Ltd., Waste oil-2000lit/year  

78 Switches, Potentio Meter, OEN India 
Ltd., mulanthuruthy. 

ETP sludge-14.4 tonnes/year 
Spent lubricating oil-200lit/year 

To authorized 
recycler 

79 LNG Storage, Petronet LNG Limited, 
Ernakulam - - 

80 Carbon black, Philips Carbon Black 
Ltd., Brahmapuram, Ernakulam. 

Used Engine oil-10000lit/year 
Incinerator Ash-30kg/year - 

81 Spice oleo resin, Plant Lipids 
Pvt.Ltd., Kolencherry. 

Used oil, ETP sludge-500lit/year 
DG set-73tonnes/year 

Secured 
landfill 

To authorized 
recycler 

82 Service station, Poomkudy Tempo, 
Ernakulam. - - 

83 Service station, Popular Mega Motors 
(P) Ltd., Pathalam, Ernakulam Used oil-14400lit/year - 

84 Service station, Popular vehicles & 
Services, Elamakkara, Ernakulam - - 

85 Hawai sheets, Prakash Rubbers, 
Kalady, Ernakulam Residue wax oil-8tonnes/year - 

86 
Two wheeler and Three wheeler tyre, 

Rado Tyres Pvt.Ltd., Nellikkuzhy, 
Kothamangalam. 

Used oil-720lit/year To authorized 
recycler 

87 
Service station, Rajasree Motors 
Pvt.Ltd., Kundannoor junction, 

Ernakulam. 
Used oil-3600lit/year - 

88 Rubber mat,Sabari Rubber Industries, 
Kalady, Ernakulam - - 

89 
Work shop for servicing and 

repairing, Sai Service Station Ltd., 
Kochi. 

Waste oil-2460lit/year - 

90 
Electroplating unit, Sree Muruga 

Electroplating Industries, Edappally, 
Ernakulam. 

ETP sludge-0.6tonnes/year 

Provided 
concrete pit 
to deposit 
Hazardous 

waste. 

91 Yarn, Sri Asoka Textiles Ltd., Aluva, 
Ernakulam. 

Used lubricating oil-250lit/year 
Used oil of DG set-350lit/year 

To authorized 
recycler 

 

92 

Printed circuit board, Assemblies 
computer network products, Sub 
Fibre Optics Pvt.Ltd, Kakkanad, 

Kochi. 

Solid-0.6 - 

93 
Spices Olerosin, Spice oil, Natural 

food colour, Synthite Industrial 
Chemicals, Ernakulam. 

Lubricating oil-300lit/year 
Spent carbon-15 - 

94 Hotel, TAJ Malabar, Cochin. Used oil-80lit/year - 

95 Cup and mug, Tata Ceramics Ltd., 
Kakkanad. Used oil-300tonnes/year. To authorized 

recycler 

96 
Aluminium vessels, Thekkinedath 

Aluminium Company, N.Parur, 
Ernakulam. 

2tonnes/year - 
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97 Service station, Toyota Nippon, 
Nettoor. Used oil-20000lit/year To authorized 

recycler 

98 Traco Cable Company Ltd., 
Thripunithura, Ernakulam. Used coolant oil-3200lit/year - 

99 

Current transformers, potential 
transformer, gas circuit breakers, 

power transformer, Transformer and 
Electricals Kerala Limited, 

Angamaly, Ernakulam. 

Waste oil-18.9 tonnes/year - 

100 
Caustic soda, chlorine, HCL, 

Travancore Cochin Chemicals Ltd., 
Udyogamandal. 

ETP sludge-161tonnes /year Secured 
landfill 

101 Service station, TVS Ltd., Kaloor, 
Kochi. Used oil-5000tonnes/year To authorized 

recycler 

102 Service station, TVS Suzuki service 
station, Janatha junction, Ernakulam. Used oil-360lit/year To authorized 

recycler 

103 
Dies and moulds, spares for dies and 
moulds, Tyco Electronics Tools India 

Ltd., Kakkanad, Ernakulam. 

Grinding waste of MS-
1200kg/year 

Spent oil-2000lit/year 

To authorized 
recycler 

104 

Procaine penicillin, Formamide, 
Filled injection vials, Vysali 

Pharmaceuticals, Bulk Drug Plant, 
Edathala, Ernakulam. 

ETP sludge-0.3tonnes/year 
Spent solvent-50000lit/year 

Spent lubricating oil-960lit/year 

To authorized 
recycler 

105 Ship maintenance, Western marine 
Engineering, Edakochi, Kochi. Solid and liquid-7tonnes/ship - 

106 Amusement park, Veega Holidays & 
Parks Pvt Ltd. Incinerator ash-1.4tonnes/year - 

Source: Kerala State Pollution Control Board 
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APPENDIX – 11  

Resturants 

Sl.No. Name and Address of the 
Hotels and restaurants 

No.of 
persons 

Quantity of 
garbage Disposal 

1 
Grand Castle, S.A.Road, 

Panampally Nagar Junction, 
Kochi-16 

- 
20kg/day 

ETP-7kg/day 
Biogas plant 

2 Hotel Orchid, Grinagar link 
road, Kadavanthara, Kochi 52 

0.5t/year 
ETP0.5t/year(septic 

tank) 

Dumped in 
corporation site 

3 The old court yard hotel, 
Princess street Fort Kochi 16 

1t/year 
ETP 0.5t/year 

Biogas plant 
Septic tank 

4 Hotel Maria International, 
A.M.Road, Kothamangalam 50 

1t/year 
ETP 0.5t/year 

By municipality 
Septic tank 

5 Gokulam Park, Kaloor, Kochi 100 100kg/day 
Biogas 

Anaerobic digester 

6 Matha Tourist Home, 
A.M.Road, Kothamangalam - 11.2kg/day 

Biogas 
Anaerobic digester 

7 
Highland Star Hotels and 

Resorts Pvt Ltd., Kadavantra, 
Kochi 

- 700t/year along with 
ETP Anaerobic digester 

8 Time square Hotel, Club road, 
Ernakulam, Kanayanoor 7 10kg/day 

Sale to pig farmers 
and daily collect by 

Kudumbasree 

9 
Indroyal Hotel Pvt Ltd, 

Chakkaparambu Junction, N.H 
byepass 

- 
146t/year 

ETP36.5t/year 

Corporation 
Digester and dried 
using filter press. 

10 Travancore Court, Wariam 
Road, Ernakulam 130 50kg/day Coorporation 

11 Casino Hotel, Willington 
Island, Kochi - 

Non degradable 
50kg/day segregated 
as tins, bottle, glass, 

paper, plastic and 
sold for recycling. 

Biodegradable waste 
30kg/day 

Sold to piggery. 

12 
Hotel Cee Cee Tower, 

Chendamangalam Junction, 
North paravur 

25 10kg/day Kudumbasree 
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13 
Hotel Hill palace, Refinery 

Road, Irempanam, 
Thripunithura, Kanayanoor 

25 3kg/day Local body 

14 
Hotel Golden Palace,  

Pulamkulam Road, North 
Paravur 

25 10kg/day Kudumbasree 

15 
PVR Tourist Home, Alapatt 

Regency, Palarivattom, 
Kanayanoor 

45 - 
Disposal at 

St.George farm 
piggery, Vazhakulam 

16 Royal Palace, Aroor Byepass 
Road, Kundannoor 300 

5.6t/day 
ETP 2t/day 

Composting 
Digester 

17 Poovath Hotel, Dutch Cenetry 
Road, Fort Kochi 15 

15kg/day 
ETP 

Corporation 
Disposed along with 

solid waste 

18 
M/S Avenue Centre Hotel, 

Panampilly Nagar, 
Kanayanoor 

6 - - 

19 
Silver Kitchen, Out door 
catering, Mulanthuruthi, 

Moovattupuzha. 
6 50kg/day Biogas 

20. Damianz Retreat, 
Puthenvelikara, Paravur - 

70kg/day 
ETP 1kg/day 

Biogas 

21 M/S Devi Taal Resorts 
Poothotta, Kanayanoor 70 50kg/day Vermiculture 

22 
Admiral Plaza Hotel, Safe way 

properties pve ltd., 
Palarivattom, Kanayanoor 

66 
15t/year 

ETP 3t/year 
Corporation 

Fertilizer 

23 Hotel Mermaid, Vytila, 
Kaniyampuzha Road, 100 65kg/day Corporation 

24 

Hotel Pearl Dunes (p) Ltd., 
Duraisamy Iyer road, Opposite 

to M.G.Road, Kochi, 
Kanayanoor 

80 50kg/day Corporation 

25 Hotel Rose Residency, 
Kolencherry, Kunnathunadu 30 

100kg/day 
ETP 1.5kg/day 

Anaerobic digester 

26 Hotel Seashells, Shanmugam 
road 24 - Corporation 

27 

Hotel White City, South 
Naluvazhi, Varapuzha Road, 

North Paravoor 
 

50 
5t/year 

ETP 1t/year 
Municipality 

Fertilizer 
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28 Casino Hotel, Willington 
island, Thoppumpady, Kochi. - 

Bio-degradable-
30kg/day 

Non bio degradable-
50kg/day 

Piggery 
 

Sold for recycling 

29 
Central kitchen catering, 

Vennala, Medical centre road, 
Palarivattom, Kanayanoor 

25 - Piggery 

30 Hotel sea shells - - Corporation 

31 
Veg.World restaurant, 

M.G.Road, Fotofast, Padma 
Kochi. 

35 
10-15kgs food 

remains 
1-2kg vegetables 

Corporation 

32 

Vigneswara Caterers, 
Ponnurunni, 

Thonnurukandiyil, 
Kanayanoor. 

- 10kg/day Corporation 

33 
M/S Killian Eco Tourism (P) 

ltd. Santa Cruz Basalica 
Junction, Fort Kochi. 

- 
Garbage-15kg/day 

ETP10kg/day 
Municipality 

34 Resort Project, Puthuvyppu, 
Heritage Hotel Resort, Kochi. 52 20kg/day Local bodies 

35 
Holiday Hotel, Munamban 
Road, Cherai Po., Kochi 

taluck 
- 

Garbage-60kg/day 
ETP-1kg/day 

Pig farmers 
Sludge drying bed 

36 Hotel Luciya, Stadium Road, 
Kochi, Kanayannur - Garbage 20kg/day Pig farmers 

37 

Back water Hotel and 
Restaurant, Silver west, Silver 

sand island, Cochin, 
Kanayanoor 

400 
180kg/day 

ETP 
Aerobic composting 

Co-composting 

38 Park Residency, Kakkanad, 
Near Civil station, 70 Garbage-100kg/day - 

39 Grand Hotel, M.G.Road, 
Kanayanoor. 150 Garbage Pig farm 

40 
Hotel Aramanu, M/S 

Kamyakum Hotels (P) ltd, 
Manjapra po., Aluva Taluk. 

- - - 

41 

Quality Airport Hotels and 
Flight Services (P) ltd., Near 
Cochin International airport, 
Nedumbassery, Angamaly 

30 
Garbage-8T/year 

ETP-3T/day 
- 

42 Hotel Mermaide, Vytila 100 Garbage-65kg/day Corporation 

43 Choice Towers, Residence - 250kg/day Conservative system 
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Society, M.G.Road, 
Kanayanoor. 

44 
Pathrose Issac & Sons, Near 
Ernakulam Medical Centre, 

Palarivattom. 
50 

Garbage 45kg/day 
ETP 40kg/day 

Corporation 
Septic tank 

45 Hotel Rennaisance, 
Palarivattom, Kanayanoor - 50kg/day Corporation 

Source: Kerala State Pollution Control Board 
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QUESTIONAIRE 

1. Name of the Respondents  

2. Address 

3. No.of members 

4. Income 

5. Religion 

6. Nature of residence 

7. Live stock  

 a.Yes ⁪        No ⁪ 

8. Environmental pollution disturbance 

 a. Air ⁪  b. Water ⁪  c. Land ⁪  d. Noise ⁪ 

9. Total waste generation 

a.0-500 Gm ⁪ b.< 1000 ⁪  c. >1000⁪   

10. Method of waste disposal 

 a. Road ⁪ b. Open space ⁪ c. Municipal dust bins ⁪ 

 d. Drains ⁪ e. Open burnings ⁪ f. Others ⁪ 

11. Importance for pollution free environment 

 a.Yes ⁪        No ⁪ 

12. Awareness on recycling 

 a.Yes ⁪        No ⁪ 

13. Segregation of waste at home 

 a.Yes ⁪        No ⁪ 



14. Method of reducing daily waste 

 a. Sell to waste purchasers ⁪   b.Throw away ⁪  c. Reuse ⁪ 

15. Disposal of biodegradable waste 

 a. Dumping ⁪  b. Compost ⁪  

 c. Vermicompost ⁪  d. Biogas ⁪ 

16. Outcomes 

 a. Cost saving ⁪  b. Time saving ⁪       c. Easy disposal ⁪ 

 d. Not better ⁪  e. Fuel saving ⁪ 

17. Type of exposure living near landfill 

 a. Ingestion ⁪  b. Inhalation ⁪     c. Skin contact ⁪ 

 d. Fire or explosion ⁪   e. Health problems ⁪ f. Mortality ⁪ 

 g. Cancer ⁪  h.Infectious disease ⁪ i.Birth defects ⁪ 

 j. Symptoms ⁪  k. Asthma ⁪   l. Abnormal liver  

            function ⁪ 

 m. Body burden ⁪ 

18. Tackle of waste problem 

 a. Corporation ⁪         b. NGO ⁪     

 c. Residents assosciation⁪  d. Individuals ⁪ 

19. Awareness on hazardous waste disposal 

 a. Yes ⁪   b. No ⁪  c. May be ⁪ 

20. Education of household head 

  a. Primary ⁪       b. Middle School  ⁪        d. High School   

c. Degree and above ⁪ 

21. Disposal of hazardous waste materials 

 a. Separately  ⁪  b. Mixed with other wastes   ⁪ 



22. Rate of satisfaction among biogas users 

 a. Very satisfied ⁪ b. Satisfied ⁪   c. Not satisfied ⁪  

23. Construction fault 

 a. Inadequate quantity of gas generation ⁪ 

 b. Reason for dissatisfaction ⁪   c. Inadequate quantity of waste ⁪ 

 d . Other reasons ⁪ 

24. Use of feed in biogas plant 

 a. Kitchen waste ⁪ b. Cow dung ⁪  c. Night soil ⁪ 

25. Impact of biogas as energy source on households 

 a. Very little ⁪     b. Partially used ⁪   c. Most significantly used ⁪ 

26. Daily availability of biogas 

 a. Up to 1 hour ⁪    b. 1-2 hour ⁪    c. 2-3 hour ⁪   d. above 3 hours ⁪ 

27. Details of LPG savings due to usage of biogas 

 a. Above 50% ⁪   b. 25-50% ⁪   c. Up to 25% ⁪ 

28. Management of biogas for domestic purpose 

 a. Tea/coffee ⁪  b. Boiling water ⁪  c. Cooking rice ⁪   d. Others ⁪ 

29. Impact of biogas on home garden 

 a. Vegetables ⁪       b. Banana ⁪  c. Flowers and growtons ⁪ 

30. Gender sensitivity of biogas plant operation 

 a. Male ⁪      b. Female ⁪        c. Servant ⁪    d. Husband and wife ⁪ 

31. Influence of biogas on waste disposal 

 a.Reduced fuel expenses and pollution ⁪ 

a. Reduced fuel expenses ⁪ b. Reduced pollution ⁪ 



Questionnaire: Perception of people living near dumping yard 

 
1. Name of the respondent 

2. Address 

3. Family income 

4. Duration of the stay in the locality 

a. <5 years ⁪    b.5-10 years   ⁪  c.>10 years ⁪ 

5. Household waste storage practices 

a. Open container ⁪  b. Closed container ⁪  c. Plastic bag ⁪  

d. Do not store ⁪  

6.  Impact of solid waste storage practices in home 

a. Disturbances of flies in toilet ⁪     b. flies in kitchen ⁪     c. others ⁪ 

7. Water related environmental problems near dump site 

a. Change of water colours in wells ⁪        b. no change ⁪ 

8. Air related environmental problems 

a. During transportation of waste ⁪ 

 b. During off transportation of waste ⁪ 

9. Impact of solid waste on health 

a.Chikunkunya once in a year ⁪  

 b. Frequent head ache and vomiting ⁪ 

 c. Others ⁪ 

10. Household perception on impact of solid waste dumping site 

a. No problem ⁪  b. Problem  ⁪        c. Major problem ⁪ 

11.Willingness to accept to stay near dump site 

a.Yes ⁪              b.No ⁪ 
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