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ABSTRACT

Solid waste has become a critical issue with rising population, urbanization and
economic activities, especially in urban centres creating a negative impact on
environment due to inappropriate handling of municipal solid waste. Solid waste
management (SWM) is a multidimensional challenge faced by urban authorities,
particularly in developing countries like Sri Lanka. An essential preliminary step in
municipal solid waste management (MSWM) is the accurate determination of the
quantities and composition of the wastes. Analysis of the quantity and composition of
municipal solid waste (MSW) is fundamental for the planning of municipal waste
management services. Therefore, the aim of this study was also to evaluate residential
solid waste generation, its composition, and the methods of waste disposal adopted in
the Seethawaka Secretariat Area of Colombo district. This survey covered 150
households with varying socio-economic levels, including differences in income levels
and family sizes. Six components of solid waste were evaluated in this study, namely

food waste, paper, polyethylene, plastic, glass, and metal.

The volume of solid waste generated in the Seethawaka Divisional Secretariat area is
reported to be approximately 30-40 tons per day. A man (or any individual) would
generate approximately 0.39 kg of food waste per day. The total waste generation per
person per day is found as 0.43 kg. Food waste accounts for nearly 90% of the total
waste generated. For food waste, average waste generation, polythene with the number
of household members were shown statistically significant relationship (p < 0.01). The
Pearson correlation coefficient (r = 0.488, p<0.01) indicates a positive correlation
between the number of household members and the amount of waste generated
monthly. Higher income is strongly associated with increased food waste and overall
waste generation. Paper and polythene waste in relation to monthly income show
weaker correlations (r around 0.260 to 0.276) with the p value of (p = 0.068 to 0.053).
Nearly half of the population uses old buckets for waste collection, making it the most
common method. Burning is the most prevalent waste disposal method, indicating a

potential area for intervention due to environmental and health concerns.
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The study findings indicate that the overall socio-economic condition of the residential
area significantly influences the higher percentage of the organic component in the
waste. Additionally, the study underscores the necessity for increasing awareness
among households to encourage active participation in solid waste management,

thereby contributing to environmental protection.

Keywords: Socio-economic condition, Solid waste, waste management,

vii



TABLE OF CONTENTS

2 AT I O TP T—; iii
DEDICATIOIN oo scamammesmesnsmssmmnnsios 53565 6655555504564 8858 5548 RSN S TR O B SRS 5 S0V v
ACKNOWLEDGEMENT ......ccivcernmeeeminmmimmimniiiiiieeiismsmimessmnsmsemmssisssssssssssssssssssss \
B 10 g 5 5= e SOy T S— vi
TABLE OF CONTEIN LS . oo oo s i 05588553 88108 55085055 58 505 G645 5 58058 B8 viii
LIST OF FIGURES ..couesmssasssssssssomssasssmsasarusssrnesarnesensarerconssarensnsarasansssnsonsnnons st sbsis 55653 Xi
LIST OF TABILIES: ... s s s 55595 6545555 55554550 548 w5 B SAT BN S S F AT gy e Xii
LIST OF ABBRAVTIATTONS....covessammenrsomusmmsssonsnnnsmssnsonsnsnons o sanss io oo 555554 4 64530553 509550595 xiil
CHAPTER T o oo s s 1
INTRODIIEETIEIN ... oo smosessmsinsis s 55350615505 6558565 S0 47005 000 S S RS T4 A S OSSR w008 1
1,1 BACKBIOMIA ...cevcnmmmmmmam s o 5455350454055 60055 5 A RS 2 A S RSO0 1
1.2 Impoirtatice of this SOUAY o g ssrmsomevmmomsmeseessesommasmnons sxamss 4
1.3 Objectives of the StuAY: ... e 4
CHAPTER 02 ,.oxenmsssmsummmmesseresmmessemmmmmsnonsns sersvommnnansossmnnstsd 556 s seass s esssswmriens 3
LITERATTIRE REVIEW wusassomusssupnpunssssermssnresssm oo sy somessrovsommmemsememsmsnos 5
2.1 Matenals Flaow i i SOSIEEY cmwsmsunssmasnemmommeammpammeaassemmmmommmeamassanss 5
2.2 SoUrces OF SOIA WASTE.....eiuieriieieeeieie sttt sttt 5
2.3 Categories of Solid WSt ........vcmmmmssissinsmsssmss s issnsamsmomsmnmsmsmmormmarss o 6
2.3.1 Munietpal Salld Wastes womwmmmmsissmmmmsevanmommmommesmmms s 6

232 Agricnltural Wagtls v wamummmmsunsmammmrammsmpsssasssomvommmm s 7

2.3.3. Industrial Wastes ... ssessmsssssssmmsmas s oo auimsss s sy svsss oo 7

2.3.4. Construction and Demolition Wastes.........cccuviviiiiiiiiiniiniiin e 8

2.3.5. THAZATAOS. WASTER .coomomnscsnsmsmnanssich 55855555 555555 0 A AR g SRS e s e 8

2.3.6, Bio MIEAICAL WASTES <. vuveonvenns crmosnnonnsss nmssices i§ 555558 55655574 530435085 03 665 4¥ 835805 s Ragonaoonss 9

2.4 Quantity and Characteristics of Solid Waste ..o 9
2.4.1 Characteristios of Solid Waste s sssmmmvamsusmsnsi s srmso s 10

2.4.1.1 Specific WEIBHL.. ... uwmnsmssessssnssmsinssnsisnss st mmmsessssmssss e possseazam s vesos 10

viii



D 12, DIBOSIEY ccusnvenmsmssvuresmmamsmermmsamsmenmsemsmemmmmsosmnms o 54 5558853880858 5 5 A3 10

2.4.1.3 ENErgy CONLENt ......covveuiiieiiiiiiteieiet ettt 11

b 1 B2 T O — 11

2.4.1.5 MOIStUTE CONTENT 1.eiuveiurieieeiieieesiee et enree st e sbie s ste s sre s be s e be e e snee i 11

DA N6 G N RALIO onn i cvsins s wsssnsss s assss 55 5855685988 4568 55V 45 4E SR ETNES2 S e wbwsrawasaiwawesasnaesnmons 11

2.4.2 Composition of Waste..........uwm asmmssmssssmmssessosmmmmmpms s sogsmmesoses 12

2.5 Municipal Solid Waste Management ..........cccuvureiinnnmnneneesennssi 13
2.5.1 Economics and Solid Waste Generation ..........cccocueeieiieniiiiniieninsnneeenenes 13

2.5.2 Bolid Waste Management il WOLld swssusmmmmemsmmmsmsvmmervensmmomomsmmas 14

2.6 Municipal Solid Waste Management in Sri Lanka........c.cocovviniiininni, 15
2.7 Municipal Solid Waste Composition in Sri Lanka.......cc.eoecreveneninnnninii, 16
2.8 Waste Management Practices of Households in Non-Collection Areas...........ccccoeuine 17
2.9 Household Waste Disposal PTactiCes «suesmsmamsismmompmmessssrssnssnsesssrsssesevsrsmsassvrvess 17
2.10 The Solid Waste Problem in Sri Lanka .........ccccovviiiiiiiiiniinii e 18
2.11 Residential Solid Waste Generation & Management in Seethawaka Secretariat
DTG R 1o) + VOO TSP PSPPSR 19
CHAPTER 03 .....oo0000 s s s s 5 s s s (e S ot wssgassss s sovavanassnsns s sanss 20
METHODIOLACTY cccooiacn cocmonomanemmsmsmsos o smos e s s 45555155 38558850355 1555 SRR 3 A A KSR 0 A TS0 20
3.1 SHUAY ATCA...cimceiriecmrereciintsriseimr et ta s s s s sn s s b s sa s s e SRS U SRS RS n R0 20
3.2 Methodalopy ... ...cssmsusmssmamsssoonmmsrmmmss s s i ssos sersvsmmm s 22
3.2.1 Data ColleCtion ....ccveeveeniienieiniee ittt 22

8.3 Dot Al smmamssmssms st s s s s o s s sh 5s SE 22
(015 1N S N S 3 PP PPPPRPP 23
RESULTS ANID DISCLISSIOMN......... o susem s msmmosmnmian sy s o ey 23
4,1 Socio Economic Factors ‘Considered in the StUAY cawaammassmsmssmnsssmmoissmmmmes 23
4.1.1INCOME LEVEL ettt 23

4.1.2 Number of Members in @ Family.......ccccooeiiiiiiiiiiiiiiiiiien 25

4.2 Residential Solid Waste Generation Among Fifty Family in Study Area.........cc.ccccee. 26
4.2.1 Estimation of Residential Solid Waste Generation in Seethawaka Divisional
Secretariat Division of Colombo diStrict ........cocviviiiiiiiiiiini 28

4.3 Composition of Residential Solid Waste in Study Area.........ccoeevniiiiiiiiiinn. 30

4.4 Relationship between quantity of solid waste generation and socio-economic factors. 32



4.4.1 Correlation between household waste generation and total monthly income. 32

4.4.2 Correlation Between Household Waste generation and Number of Members in

A FEAT LN vununs cumussnmmnninsnnses snasssssvssames o530 smas s v e 35 RS S SR R eSS S w0 34

4.5 Existing and Possible Waste Disposal Methods in Study Area.........ccocoveviiiniiininninne. 34
4.6 Different Methods of Waste Collection in the Study Area..........ccocoevviiiiiiiinininnnine, 36
4.7 Reasons Given for not Being Able to Make Compost at Home in the Study Area........ 37
4.8 Attitudes and Involvement of Households in the Waste Segregation Process ............... 38

L 5 - 2l 21 O oo S SO —— 39
CONCLUSION AN SUGKTESTTOMNIS .. .o coomun s o oo i o s i 6558565 e sanissis 39
5.1 CONCIUSION vevvrrevurernransnmmsummesnerssmessmsssassssussssssonses sasasaeessans ssassnsnsnnsssnansass o 648 45750 8555 45 480540 39
5.2 SUGEESTIONS .55 sams srvswes s s s 1eeos e v Res T TS ST S8 SV 3 VSRS (A A VAW 3SR oe 8 40
BEFPERBNCES i 500 n s s sns s 5w esiss s s sy s s S5 so sy e s s e sss 42
APPENIIICES ..coouovemmsnommmmmensmumamanamsmmass ssamsomvusmsn s s sos s w8 685 885 5055308053 57558 45488 50



