Democratic Socialist Republic of Sri Lanka

Data Collection Survey on Solid Waste
Management in Democratic Socialist
Republic of Sri Lanka

Final Report

February 2016

Japan International Cooperation Agency
(JICA)

Kokusai Kogyo Co., Ltd.

AR
S|P | Sk




77—
Ten $102 Prioritx Local Authorities



Contents

1 Background and Objective of Survey..........cccc 1
1.1 Background ...........oooiiioiiieie e 1
1.2 ODBJECLIVE ..eeniiiieiieeiee ettt ettt e e s e et e e sebeeeeaeesnseesnnaeesnseeenns 1
1.3 OUtline Of the SUIVEY .....cievuiiiiiiiieeiiee et 2
L4 SUIVEY PIIOA ...uiiiiiieiiieieeiie ettt et 2
1.5 SUIVEY ATCA...c.uuiiiiiiiiiiiie ettt ettt et e et e s e saaeees 2

1.5.1 Selection of survey candidates local authority..........cccceevveeveecriecreereereennen. 2
1.5.2 Priority 10cal QUtNOTILY ....ccveevveeiieiieiieiieeesee et e e 3
1.6  Government organization, institute and local authority to be studies.... 6
1.7 Survey SChedule .......occvveeiiiieecee e 6

2  Basic Information of the Democratic Socialist Republic of Sri Lanka....... 8
2.1 SUMMATY ...t e e e e e e e nbaeeeeeneeeas 8
2.2 Natural environmental CONdition ..........ccceeverivierieeriienieeieeie e 8
2.3 Socio-Economic Conditions ............ccceeeeeeerieenieeniienieeieenieeieeseeeveeens 9

2.3.1 Social CONAITIONS ......cccviieriieieiieetie et eciee et e e eteeeereeere e e reeereeesereeenns 9
2.3.2 Economic Conditions..........ccceerierieriiiiiieiiesieeeiie et siee e siee s 11
2.3.3 Penetration of Japanese-affiliated Companies into the Country................ 12
24 Administrative DIVISION........cevvieiiieiiieiieeiieeie ettt 13
2.4.1 District and DiVISION ......ccecuieieriirieiereeeee et 13
2.4.2 Province and Local AUthOTity ........cceevveevvierieriierieeiecrecre e sve e 14
2.5  Institutional System According to the Waste Management................. 15
2.5.1 Jurisdiction and Role of Related InStitutions ..........cccecvevververvenvenineennens 15
2.5.2 Jurisdiction and Role of Related Institutions in Western Province ............. 19

3  Current Status and Issues of the Solid Waste Management Sector ......22
3.1 National Level Plan and Strategy..........cccceeeeeviierieeciienieeieecieeieeieenns 22
3.2 Laws and Regulations related to Waste ..........cccceeevveriieciienieeieeeee, 23

3.2.1 Waste Management............coceevueeiiinieniiniieeeteeieeneee e 23
3.2.2 Environmental Impact Assessment (EIA) .......cccoevvieeciieniieciieeieeeee e 26
33 Current Situation of Waste Management Sector............ccccceeevveeninennen. 31
3.3.1 Collection and Disposal Amounts of General Waste.............cccecevveennennnee. 31
3.3.2 Intermediate TreatmMent . .........ccceveeieruieierieeieiee et 32
3.3.3 INdUStrial Waste .......ocuieieiireieieeieeee et 33
3.3.4 Medical WaSe .....cocueiuieieieeiieieeiee ettt 33

3.3.5 WaSte t0 ENEIZY . cccuiiiiiiiiiieeiieeeiie ettt 34



3.4  Outcome of Japanese Support for Solid Waste Management in Sri Lanka 36
3.4.1 Current Condition of Support by NSWMSC for Solid Waste Management of Local

PN 11 1) 4 13 1O OSSOSO 36

3.4.2 Outlook of the utilization of the guideline for planning, management, and pollution control of
waste landfills by SATREPS ......cooiiiiiii e 37
3.5  The SWM Problems at the National Level...........ccccoeoeviinineniencne 39
3.6 Other Donor’s ACHVILIES ......cevuieierieriieiesieie e 40
3.6.1 United Nations Office for Project Services (UNOPS) ........ccccovevevervevnnne. 40
3.6.2 KOICA ... ettt ettt ettt e st e s e aeeneenes 41
3.6.3 Korean Economic Development Cooperation Fund (EDCF) .................... 42
3.6.4 Asian Development Bank (ADB) ......ccccceviiiiiiiniieiieieecee e 42
3.6.5 WOrld BanK........c.ooouiiuiiiiiiieeee e 43

3.6.6 VNG International (International Co-operation Agency of the Association of Netherlands

Municipalities) & Velsen helps Galle Foundation.............cccocvevvvenieennnnee. 43
3.6.7 Federation of Canadian Municipalities (FCM)..........ccceevveveerienieeneennnene, 44
3.6.8 SEVANATHA Urban Resource Center...........cocceveeveerereenenenienieneeeenne 44
3.6.9 Energy FOrum .......cccoooiiiiiiiiiiiiie et 44
3.6.10 Sri Lankan GOVEIrnmMENLt..........cceecuieruierienieiieeieenieesiee st 44
4 Basic Information of the Priority Local Authorities...............cccccccuiunnnnees 48
4.1 Kataragama Pradeshiya Sabahas in Uva Province - ..........cccccocvenennene 48
4.1.1 Outline of the LA (Local AUthOrity).......cccceeeuieriieeciieeriieeiie e eeree e 48
4.1.2 Current Status and Problems of Solid Waste Management....................... 48
4.1.3 Waste Amount and Composition SUIVEY........cccccvereveeeriereereesieennesveanseens 63
4.1.4 The Result of Public Opinion SUIVEY ........cccevvervenierrieriesieeseeseesenesneens 64
4.1.5 Waste FIOW (2015) ....ououivereeiieceeeieeeeeeeceeee et 66
4.1.6 Current Situation of Other Waste Management..............cccoecververvrrcvennenns 67
4.1.7 Needs for Solid Waste Management..............ccceeververveeceeenieerieereesnesnenns 68
4.2 Thamankaduwa Pradeshiya Sabha in North-Central Province............ 69
4.2.1 Outline of the Local AUthOTItY.........ceoeeriierieiieeiieieeeeeee e 69
4.2.2 Current Situation and Problems of Solid Waste Management .................. 69
4.2.3 Waste Amount and CompoSItON .........coerveerereerienenienieneereneetenie e 79
4.2.4 Results of the Public Opinion SUIVEY .........cccveeviieecieeriieeiie e ecree e 81
4.2.5 WaSte FIOW ..eiiiiiiieii ettt s 82
4.2.6 Current Situation of Other Waste Management............c.cceecveerveeeereeennneenns 83
4.2.7 Solid Waste Management Improvement Needs..........cccoevvevierienreniennnnns 84
4.3 Jaffna Municipal Council in Northern Province.........c.ccccevvenenicnnces 85
4.3.1 Outline of the LA ......ooii e 85
4.3.2 Current Status and Problems of Solid Waste Management........................ 85

4.3.3 Waste Amount and Composition SUIVEY........cccccerevreereerieereereenreniveeneeens 95



4.3.4 The results of the Public Opinion SUIVEY........ccccceeeveerievrievreereereeseenenees 96

4.3.5 WaASLE TLOW .ottt ettt 98
4.3.6 Current Situation of Other Waste Management..............cccoecverevervrrcvennenns 99
4.3.7 Needs for Solid Waste Management..............ccoecvververeeneeneeneeneenneenens 100
4.4  Trincomalee Urban Council in Eastern Province ...........ccccocvvenneneen. 101
4.4.1 Outline of the LA .....coooiiiiieieeeee et 101
4.4.2 Current Status and Problems of Solid Waste Management..................... 101
4.4.3 Waste Amount and Composition SUIVEY.........cccveeeerererreesireeerieeenreeeenns 110
4.4.4 The results of the Public Opinion SUIVeY ........ccceeeveeerieenieeerieeeeree e 112
4.4.5 WaSte TlOW .eueiiiiiiieiiee ettt 114
4.4.6 Current Situation of Other Waste Management..........c...ccoeeveevveerveeneennen. 114
4.4.7 Needs for Solid Waste Management..............cceeeveevreervereennenrenveeneenens 115
4.5  Kurunegala Municipal Council in Northern Western Province......... 116
4.5.1 Outline of the LA ..ot e 116
4.5.2 Current Status and Problems of Solid Waste Management..................... 116
4.5.3 Waste amount and Waste COMPOSILION .......c.eccveerreereerverirerieereeieeieenenes 127
4.5.4 The result of public OPINION SUIVEY .....oecvieiieriieriieriieeieeie e 129
4.5.5 WaSte flOW .eoueiiiiiiieciieeie ettt et 131
4.5.6 Current Situation of Other Waste Management............ccccecvvevevereeeneeenen. 132
Source: Kurunegala MC ..........oooiiiiiiiiiieeieeciie ettt e eave e eene e 133
4.5.7 Needs for Solid Waste Management............ccccecvrerreeerveenieeniieeesereeeenens 133
4.6 Nuwara Eliya Municipal Council in Central Province ...................... 134
4.6.1 Outline of the LA .....ooiiiiieee e 134
4.6.2 Current Status and Problems of Solid Waste Management..................... 134
4.6.3 Waste Amount and Composition SUIVEY.........ccccvevververreecreenreereerieenenes 145
4.6.4 The results of the Public Opinion SUrvey ........cccccevveevveriencieecieeieeieenenn 146
4.6.5 WaSLE TLOW ..euuiiiiiiiiiiiee et 149
4.6.6 Current Situation of Other Waste Management............c.ccoecveevverveerneennen. 149
4.6.7 Needs for Solid Waste Management..............cceceevueerieneenieniesieeeeeneenn 151
4.7  Moratuwa Municipal Council in Western Province .............c.ccu...... 152
4.7.1 Outline of the Local Authority (LA)......cccecveerierienieiieeieeie e, 152
4.7.2 Current Status and Problems of Solid Waste Management..................... 152
4.7.3 Waste Amount and Composition SUIVEY.........cccveeeerererreesireeerreenreeeenns 170
4.7.4 Results of Public Opinion SUIVEY .........cccvvieriieriieeiieenree e erereesvee e 171
4.7.5 WaSte FIOW ..o 173
4.7.6 Current Situation of Other Waste Management..........c...ccoeevvevvverreeneennen. 174
4.7.7 Solid Waste Management Needs ..........cceevveevrierieriieniienieere e 174
4.8 Kesbewa Urban Council in Western Province............coceevieniienenn. 176
4.8.1 Outline of the Local AUthOTILY.......c.cccvveciieriiiriieniierie e 176

4.8.2 Current Status and Problems of Solid Waste Management..................... 176



4.8.3 Waste Amount and Composition SUIVEY.........ccccveveerverreecreenreeieenneeenes 186

4.8.4 Results of Public Opinion SUIVEY........ccceeevieriierierieerrenieeieeeeeieesseenenes 188
4.8.5 WaSte FIOW ...eoiiiiiiiii et 190
4.8.6 Current Situation of Other Waste Management............c.ccoecvevvverieerneennen. 190
4.8.7 Needs for Solid Waste Management..............ccoecueeveenieneenieniesieeieeneenn 191

4.9  Katunayake Seeduwa Urban Council in Western Province............... 193
4.9.1 Outline of the Local AUthOTItY........c.ccovvriieiiiiiiirierieeieee e, 193
4.9.2 Current Status and Problems of Solid Waste Management..................... 194
4.9.3 Waste Amount and Composition SUIVEY.........cccveeeerererreerireeereeeenreeeenns 205
4.9.4 Results of Public Opinion SUIVEY .........cccvvieriieriieeeiieeniee e eseeeeeveeeeneas 206
4.9.5 Waste FIOW ....ooiiiieiee e 208
4.9.6 Current Situation of Other Waste Management..........c...ccocevvevveerreerneennen. 209
4.9.7 Needs for Solid Waste Management..............cceevveveereereencnennesveenneenens 210
4.10 Dehiwala Mt. Lavinia Municipal Council in Western Province........ 212
4.10.1 Outline of the LA .....coiiiiiieeee e 212
4.10.2 Current Status and Problems of Solid Waste Management .................... 212
4.10.3 Waste Amount and Composition SUrvVey.........ccevveeveerirecieesieesieeneennen. 226
4.10.4 Results of Public Opinion SUIVEY ........ccceeveerieerierienieeie e 227
4.10.5 WaaStE FIOW ..eeiiiiiiiiiiiieee ettt ettt et e s 229
4.10.6 Current Situation of Other Waste Management...........c.cccccveereveeereeennnnn. 230
4.10.7 Needs for Solid Waste Management...........c.cccccveeeveeerreenieensieeenveesnnenns 231
Projection of Waste Generation Amount and Waste Composition....... 233
5.1 Population Projection..........ccoceeviiiiieiieiiieieeeeeee e 233
5.2 Projection of Waste Generation AMOUNT ..........c.ceveeriiierieeiieeniieneeans 235
5.2.1 Waste Generation Rate ..........cccoeoeeiirieiieiiiieeeee e 235
5.2.2 Waste Generation UnNit..........cooireerieninienenieieneeceie et 235
5.2.3  Generation AIMOUNL........ccc.erueriererterienteetenteeieeneesteeeesteestestesneeeesseeneenees 235

53 Projection of Waste COmpPOSItION ........c.ceeecvveeeiieeeniieeeiieeeiee e 236
5.3.1 Basis for Prediction..........c.oeeciiiiiiiiiiieiiceciee et 236
5.3.2 Future Waste COMPOSILION .....cc.eerveeriieriienieeieeieeieeieesieesiee st seee e ens 237
Possibility of Support for Solid Waste Management............................. 240
6.1 IsSues and NEEAS ......eeuveruieriiiiiriieeeeee e 240

6.2  Assistance in accordance with the inter-municipal treatment for Western Province243
6.2.1 Current situations and issues of solid waste management in Western Province 243
6.2.2 Future generation amount of municipal solid waste in the Western province250
6.2.3 Study on the intermediate treatment in Colombo District ...........c........... 252

6.3 Assistance for Local Authorities in other than Western Province..... 261

6.3.1 Issues of Solid Waste Management of local authorities in other than Western Province 261



6.3.2 Improvement of SWM at local authorities in other than Western Province262

6.4  Financial SyStem........ccccuvieiiiiiiiiiecieecee e 263
6.4.1 Public Financial System in Sri Lanka...........cccccevevieviiencieniinieiieieeniens 263
6.4.2 Possibilities of Financing SWM Improvement Projects..........c.cccccvenen. 272

6.5 Improvement of SWM .......cccoiiiiiiiiiiiee e 277
6.5.1 Schedule of improvement of SWM in short term and mid term.............. 277
6.5.2 Technical Needs.......cccccveiuiiiieiieriieeiie ettt 277
6.5.3 Planning M/P &F/S......oooiiiiieeeeeee ettt 278

6.5.4 Facility development...........cocvieriiieiiiieciie et eee e eve e eve e 279



Contents of Figure

Figure 1-1: Flow chart to select 10 priority local authorities ...........ccceeevevveereenieriiniesierieereeee e 4
Figure 1-2: SUrvey SChEUIC........co.oiiiiiiiieieieee ettt b et 7
Figure 2-1: Share of Companies by Operated Years in Sri Lanka .........ccccveeeevieneenieciiicieneeseeie s 13
Figure 2-2: Diagram of Government Agency Relationship in Sri Lanka..........cc.ccceevvevveviieciincieneeinnns 15
Figure 2-3: Organizational Chart of the NSWMSC ......c.cociiiiiiiiiiiieeeeeeeeee e 18
Figure 2-4: Organizational Chart of the CEA ........cc.ooiiiiiiiieeee e 18
Figure 2-5: Organizational Chart of the WIMA .........coiiiiiiiiiieeee e 21
Figure 3-1: The flow of EIA procedure by PAA .......ccoioiiiiieietee ettt 28
Figure 3-2: The flow of EIA procedure by CCD.......cccoeovieiiiiiiieiieiieeeeeeeeee et es 29
Figure 4-1: Organizational chart of whole Kataragama PS.........c...cccooiiiiiiiiiniiiie 49
Figure 4-2 Organizational chart of SWM section in Kataragama PS..........ccccoccooininininnniien 50
Figure 4-3: Waste collection area and disposal sites in Kataragama PS (as of Nov. 2015) .................. 52
Figure 4-4: Availability of garbage collection service in the Kataragama PS.............cccccovevvieiiniennns 64
Figure 4-5: Method of garbage discharge by residences in KPS area.........cccccceveveneninincnceieneennn 65
Figure 4-6: Willingness of residences to participate in the source separated garbage collection system
in the Kataragama PS ..........cooiiiiiiiiice ettt ees 65
Figure 4-7: Waste Flow of Kataragama PS (2015) .......cccveoiiiiiiiinieiieieeeeeeee e 66
Figure 4-8: The organization chart of the Thamankaduwa PS............ccociiiiiiiiiiniee 70
Figure 4-9: The organization chart of SWM in Thamankaduwa PS ...........c..coccooiiiiiiine 70
Figure 4-10: Map of the Thamankaduwa PS..........ccccooiiiiiiiiiii e 71
Figure 4-11: Location of the diSposal SIte ...........couereririiiiiiiiceieteee e 75
Figure 4-12: A satellite image of the disposal SIte ........cceevviviirierieiiieieeecere e 76
Figure 4-13: Availability of garbage collection service in the Thamankaduwa PS..............c..c.coceee. 81
Figure 4-14 Method of garbage discharge by residences in the Thamankaduwa PS area..................... 81
Figure 4-15: Willingness of residences to participate in the source separated garbage collection system
in the Thamankaduwa PS ..o 82
Figure 4-16: Current waste flow in the Thamankaduwa PS (2015) ......ccccoveviiiciiiiiiiieeceeeeeeeees 83
Figure 4-17: Organizational chart of the Jaffna MC ...........coooiiiiiiiiiiiee 86
Figure 4-18: location of incoming waste from three local authorities to the Kallundai disposal site.... 90
Figure 4-19: Satellite image of Kallundai disposal SIte..........cccecuerierieriinerinineeieieiene e 90
Figure 4-20: Availability of garbage collection service in the Jaffna MC .........ccooceviniiincniiiineenn 97
Figure 4-21: Method of garbage discharge by residence in JMC area ...........cocceceeeevienenenencnencennene. 97
Figure 4-22: Willingness of residences to participate in a source separated garbage collection system in
JAFINA MC ettt ettt h et s et b et b et eneen 98
Figure 4-23: Waste flow of the Jaffna MC (2015) ....covieiiiiiiieieieceeeeeteeee e 99
Figure 4-24: Organizational chart of Trincomalee UC...........ccccooiirininininiiiiieeee e 102
Figure 4-25: Location of incoming waste from two local authorities to the Kanniya disposal site..... 105
Figure 4-26: Satellite image of the Kanniya diSposal SIte ...........cccererereniririeiienienesesesceceeeeeen 106
Figure 4-27: Availability of garbage collection service in the Trincomalee UC............cccceceverrnnennee. 112
Figure 4-28: Method of garbage discharge by residence in the TUC area..........ccceeveevvevveneenreennennen. 112
Figure 4-29: Willingness of residences to participate in the source separated garbage collection system
1N TTINCOMAIEE UC ...ttt ettt enee 113
Figure 4-30: Waste flow in Trincomalee UC (2015)......ccccieiieiiiecieiienienieenie et svee s 114
Figure 4-31: Organizational chart of the Kurunegala MC...........ccccooiiiiininininiieeeccceeeee 117
Figure 4-32: The solid waste flow for collecting, hauling and disposing in Kurunegala MC............. 121
Figure 4-33: Satellite photograph of Sundarapola final disposal Site............ccecvevverviervienriecrieieniiennens 122
Figure 4-34: Availability of garbage collection service in the Kurunegala MC............cccccocenerrnennen. 129
Figure 4-35: Method of garbage discharge by residences in the KMC area ...........ccceeevienenenenennene 130
Figure 4-36: Willingness of residences to participate in the source separated garbage collection system
in the Kurunegala MC ...........ooiviiiiiiiieiieie ettt ettt esbesae e e e eseessesssesssesseesseensens 130
Figure 4-37: Current waste flow in Kurunegala MC  (2015) ...cocooviviviieieieieiiccceeee s 131

Figure 4-38: Organizational chart of the Nuwara Eliya MC ........cccccoviiininininiiieicecececee 135



Figure 4-39: Solid Waste Collection Area in Nuwara Eliya MC .........ccoiiiiiiiiniiieieeeeee e 137

Figure 4-40: Location of Moon Plain final disposal site of the Nuwara Eliya MC...........cccccceeueneeee. 140
Figure 4-41: Satellite image of Moon plain disposal Sit€............coccerireririeieiieieeere e 141
Figure 4-42: Availability of garbage collection service in the Nuwara Eliya MC ...........cccceceenennee. 147
Figure 4-43: Method of garbage discharge by residences in NEMC area.........c.cccccevevenencnceenenee. 147
Figure 4-44: Willingness of residences to participate in the source separated garbage collection system
in the Nuwara Eliya MC .....co.oiiiiiiiieeee ettt st st 148
Figure 4-45: Waste flow of the Nuwara Eliya MC (2015) ....cccoiiiiiiiiiiiiieieeeeee e 149
Figure 4-46: Organizational chart of Moratuwa MC..........cccoeoiiiiiiiiiniii e 153
Figure 4-47 : Example of method of waste separation and storage at a household............c.cccceceenee. 154
Figure 4-48: Waste collection zones in Moratuwa MC..........cccooiiiiiiiiiieieieeeee e 155
Figure 4-49: Location map of the Karadiyana DS ..........cccooiiiiiiiiiiieeeee e 159
Figure 4-50: Plan map of Karadiyana DS ...........cccooiiiiiiiieee e 160
Figure 4-51: Plan of Karadiyana Waste Management Plaza.............ccccoocoiiiiiiiininiciencecee e 162
Figure 4-52: Availability of garbage collection service in the Moratuwa MC...........ccccooeniiiniecnen. 171
Figure 4-53: Method of garbage discharge by residence in MMC area ..........cceceeeeeienienenenceencnen. 172
Figure 4-54: Willingness of residences to participate in the source separated garbage collection system
0 the MOTatuUWa MC....ouiiiiiiiiieiiiiiieirce ettt 172
Figure 4-55: Waste Flow of Moratuwa MC (2015)......ccoiiiiiieieieieese et 173
Figure 4-56: Organizational chart of SWM section in Kesbewa UC .........ccccoooiriiiieiiiininciceeeeeee 177
Figure 4-57: Collection area by zones in Kesbewa UC (as of Nov. 2015).....ccccevcenieniininienieniene 179
Figure 4-58: Availability of garbage collection service in the Kesubewa UC ...........ccccooininiiincnee. 188
Figure 4-59: Method of garbage discharge by residence in KUC area...........ccceceeeeieienieiencnenenanae 188
Figure 4-60: Willingness of residences to participate in the source separated garbage collection system
10 the KeSHEWa UC .......c.iiiiiiiiiiiiiiciic ettt e 189
Figure 4-61: Waste Flow of Kesbewa UC (2015) .....couiiiiieieeeie et 190
Figure 4-62: Organizational chart of Katunayake Seeduwa UC ...........ccoooiriiiiiiiniiiic e 195
Figure 4-63: Collection area in Katunayake Seeduwa UC (as of Nov. 2015) .....cccoceviiininenccnencnene 197
Figure 4-64: Availability of garbage collection service in the Katunayake-Seeduwa MC.................. 207
Figure 4-65: Method of garbage discharge by residence in KSUC area ...........ccceeeevieiienenencicncnen. 207
Figure 4-66: Willingness of residences to participate in the source separated garbage collection system
in the Katunayake-Seeduwa MC ..........ccociiiiiiieieieee ettt 208
Figure 4-67: Waste Flow of Katunayake Seeduwa UC...........cocooiiiiiiiiiiiiiieeeeee e 209
Figure 4-68: Organizational chart of Dehiwala Mt. Lavinia MC .........cccoooiiiiiiiieneiie e 213
Figure 4-69: Organizational chart of SWM section in Dehiwala Mt. Lavinia MC ...........ccccoceeeeennee. 214
Figure 4-70: Separate collection is in Dehiwala Mt. Lavinia MC (as of Nov. 2015).......cccccoeeeenennee. 216
Figure 4-71: Availability of garbage collection service in the DMMC..........cccoeceeieiieienieneiceeeenees 228
Figure 4-72: Method of garbage discharge by residences in the DMMC area...........ccccoeeeererennennen. 228
Figure 4-73: Willingness of residences to participate in the source separated garbage collection system
in the Dehiwala Mt. Lavinia MC.......c.coviiniiiiiniiiincinictni et 229
Figure 4-74: Waste Flow of Dehiwala Mt. Lavinia MC (2015)......ccoiiiiiiniinieinieieieeesese e 230
Figure 5-1:Current and Predicted Future Waste Composition of the Target LAS.........ccccovcevieinennen. 239
Figure 6-1: A variety of intermediate treatment methods of municipal solid waste.............c.ceceeueeee. 256
Figure 6-2: Forecast of quality of garbage for inCineration.............c.cceceveeieieiieiienenere e 257
Figure 6-3: Number of Loans Released by LLDF .........cccccooiiiiiiiiiiiieieeee e 273
Figure 6-4: Loans Compiled by Project Types (Total=2.5 Billion LKR) .......cccccovciiiiiiiiiiiiiieee 274

Figure 6-5: The schedule of improvement of SWM in short-term and mid-term.............cccccoceeeeennee. 277



Contents of Table

Table 1-1: Support for improving SWM by the government of Japan............cccceeveveevierieeiincienieneennens 1
Table 1-2: Thirty three (33) local authorities as survey candidates selected at the stakeholder meetings.
........................................................................................................................................................ 3
Table 1-3: Criteria to select 10 priority local AUthOTItIES.......c..ccveeierieriiecieeiecie e 4
Table 1-4: Evaluation of 33 local authorities as survey candidate ............ccoceeeveveerienienieeieeieeieseennns 5
Table 1-5: 10 priority 10Cal QUHOTIHES .......ccvieieiieriieii ettt te st se et eeeseesaeebeesseessesseensaenseas 6
Table 2-1: General information of Sri Lanka ........cccoeiiiiiiiiiiiiieeee e 8
Table 2-2: Average temperature and rainfall monthly in Colombo, Jaffna and Trincomalee.................. 8
Table 2-3: Average temperature and rainfall monthly in Kurungala, Katharagama and Nuwara Eliya.. 9
Table 2-4: Key Social Indicators of Sti Lanka...........cccecieiiiiiiienieiieieciecieseese e 10
Table 2-5: Key Economic Indicators of Sri Lanka.............ccoeceevierieiiieciiniecieeeie e 11
Table 2-6: List of Japanese-affiliated Companies Operating in Sri Lanka............ccccceevieviirciinieneennnns 12
Table 2-7: Distribution 0f LAS DY PrOVINCE......ccveoviiiiiiiiiecietee ettt es 14
Table 3-1: Plans and Policies/Strategies related t0 SWM ........cccoooviiiiiiinienieeceee e 22
Table 3-2: Legal Frameworks Related t0 SWM........cocooiiiiieiieiicieiecieeecte et 23
Table 3-3: Environmental Standards Related to0 SWM .......cccoiiiiiiniiininiieeeceeeeceeeeene 25
Table 3-4: Guidelines Related t0 SWM .......coiiiiiiiiii e 25
Table 3-5: Act, Statute and Ordinance list which mandate EIA..........ccccccoooviiiiiiiiiieee e 26
Table 3-6: The Laws and regulations related to EIA..........ccoooeiiiiieiieieeiecieeee e 29
Table 3-7: SWM Indicators of Sri Lanka .........ccceceeieriiiiiiiiiiiieieeeeeee e 32
Table 3-8: Target waste diversion through composting (MOMDE, 2015) .......ccccocvevieviiecieiienieieeis 32
Table 3-9: Generation mix proposed by the National Energy Policies and Strategies (2008)............... 34
Table 3-10: Status of WtE projects in Sri Lanka...........cccoeevivieriinieiiieiieiecieeeieee e 35
Table 3-11: The Breakdown of Support Activities by NSWMSC for Local Authorities in 2012......... 36
Table 3-12: The Breakdown of Support Activities by NSWMSC for Local Authorities in 2013......... 37
Table 3-13: The table of contents of the guideline and the relevant organizations to be expected to
UEITIZE Th.uiitieiieii ettt ettt e st et e et e e b e st e saeeste e beesseesseessessaeseessaensaessesssesseesseenseensenssens 39
Table 3-14: Japanese Waste Management and Public Cleansing Law..........ccccceveeeiiecieicieneeneenieeienns 40
Table 3-15: The outline Of EDCF Project SIte .......cccuevierieriieiieierieesiieieeteetesieesseessesnesenesseesseessessnenns 42
Table 3-16: Projects Related to the SWM of Each DONOr...........ccccveviieiieiiiieiiececieee e 46
Table 4-1: Population Trend of Kataragama PS (2010-2015)......ccceevierieniieiieiieiieneeee e 48
Table 4-2: Staff related to SWM in Kataragama PS.............cccoooieiiiiiieiiiniicieeceeeee e 50
Table 4-3: Waste collection methods and frequency of Kataragama PS..............cccoiviiiiiiiiciinieniieinn, 52
Table 4-4: Collection fee for hotels in Kataragama PS ............cccoooieiiieiiiniinieeeeeece e 53
Table 4-5: New collection fee after introduction of separate collection in Kataragama PS (not effective
AS OF INOV. 2015) 1niiiiiiiieieeit ettt ettt sttt ettt e et e e st e sse e be e b e essaessesssesseesseesseenseenseessenns 53
Table 4-6: Collection vehicles of Kataragama PS.............cccooviiiiiiiiiiieiieiccieece e 53
Table 4-7: Intermediate treatment facilities in Kataragama PS.............cccccvvviiniiiniiniicice e, 54
Table 4-8: Purchase of valuable materials at Middleman Shop ........cccccveeviriiriinienieiece e 59
Table 4-9: Outline of Public Awareness Activities in Kataragama.............coccoecveveeniierieecienieneenieenenns 60
Table 4-10: Annual Revenue and Expenditure of Katharagama PS (Unit: Thousand LKR) ................ 60
Table 4-11: Breakdown of Annual Revenue of Katharagama PS (Unit: thousand LKR) ..................... 61
Table 4-12: Breakdown of the Annual Expenditure of Katharagama PS (Unit: Thousand LKR)......... 61
Table 4-13: Annual Revenues and Expenses of PHI Section (Unit: Thousand LKR)..........ccccceeevvnnenn. 62
Table 4-14: List of Waste Fees (Tax* INCluded).........cceoieiieiieiieieiieieiececte et 62
Table 4-15: Waste Generation Amount of Kataragama PS.............ccccccciviiiiiiiniiniiece e 63
Table 4-16: Waste Composition and Apparent Specific Gravity of Kataragama PS ...........c...cccceeuei. 64
Table 4-17: Average and standard deviation values of income and family size............cccvevververreennnnns 64
Table 4-18: Dynamics of Population in Thamankaduwa PS (2012 t0 2015) ..cc.cocevivenininenicieieene 69
Table 4-19: Staff related to SWM in Thamankaduwa PS .........cccoocoiiiiiiiiiiee 70
Table 4-20: Collection equipment of the Thamankaduwa PS...........cccocovvviiiiiiiiiiiice e, 72
Table 4-21: Waste colleCtion fr@QUENCY ......c.cccveiieriieiiieiieee ettt steeste e eaeseaesaeesseesesnneees 72
Table 4-22: Intermediate treatment facility in the Thamankaduwa PS .............ccoooeeiiviiiiiniinicees 73
Table 4-23: Detailed information about the disposal site of the Thamankaduwa PS...............c..cccc..... 75

Table 4-24: Recyclable trading prices at private recycling facilities...........cccveveevreeciercieriieneeneeieeiens 76



Table 4-25: Annual Revenue and Expenditure of Thamankaduwa PS (Unit: Thousand LKR) ............ 77
Table 4-26: Breakdown of Annual Revenue ofThamankaduwa PS (Unit: thousand LKR).................. 78
Table 4-27: Breakdown of the Annual Expenditure of Thamankaduwa PS (Unit: Thousand LKR) .... 78
Table 4-28: Annual Revenues and Expenses of Health Section (Unit: Thousand LKR) ...................... 79
Table 4-29: Waste collection and tranSportation COSES...........cuirierrierrierreeeeeieeseesieesreeeeeeeseesseesseeseens 79
Table 4-30: Waste diSPOSAL COSES ....uuiiiiriiiiiiiiiieieesie ettt ettt et beeee e teesbeebeesbeseaesreesaeeseesseennens 79
Table 4-31: The generation amount of MSW in the Thamankaduwa PS..............c.cocoiiiniiiiiin 80
Table 4-32: Waste composition of the Thamankaduwa PS............c.ccooieiiiiiiiiiiieeece s 80
Table 4-33: Average and standard deviation values of income and family size..........c.cccceeeevieiennnnene. 81
Table 4-34: Population Trend of Jaffna MC (2010-2015)....cc.ccvuiiviiiiiiiicieeeeieeieeee et 85
Table 4-35: Staff related to SWM in the Jaffna MC ... 87
Table 4-36: Waste collection charge in the Jaffna MC .........ccoooiiiiiiiiiiiie e 88
Table 4-37: Intermediate treatment facility in the Jaffna MC ... 88
Table 4-38 Detail of Kallundai diSposal SIte ...........c.coieruieiiieiiiieirieiieteeeeeeese et eene e 89
Table 4-39: the price of each valuable material .............cccovieviiiiieiiiicieeecee e 91
Table 4-40: Annual Revenue and Expenditure of Jaffna MC (Unit: Thousand LKR) .............c..cucn...e. 93
Table 4-41: Breakdown of Annual Revenue of Jaffna MC (Unit: thousand LKR)..........ccccceevvveniennnnns 93
Table 4-42: Breakdown of the Annual Expenditure of Jaffna MC (Unit: Thousand LKR) .................. 94
Table 4-43: Annual Revenues and Expenses of Public Health Engineering Division of Jaffna MC
(Unit: Thousand LKR).......ccciiiiiiiiiiiieiicicceese ettt et e et ste b esvessaesraesveesseenseenneens 94
Table 4-44: Total cost of waste collection of Jaffna MC (2015)......ccvveiieviiiiiiieiieieeee e 95
Table 4-45: Total operation cost of the disposal site of the Jaffna MC (2015) .......ccoeevvveviiiveneerienins 95
Table 4-46: Waste Generation Amount of Jaffna MC..........coocoiiiiiiiiiiiiieeeee e 96
Table 4-47: Waste Composition of the Jaffna MC............ccoevviiiiiiiiiiiicicececeee e 96
Table 4-48: Average and standard deviation values of income and family size..........c.ccoceeeeeieiennnnene. 97
Table 4-49: Population Trend of Trincomalee UC (2010-2014) ......coevvievriiieiieieeieeie e 101
Table 4-50: Staff related to SWM in Trincomalee UC...........ccoeoiiiiiiniiiiieiiieeee e 102
Table 4-51: Waste collection charge in the Trincomalee UC...........ccooceiiiiriiieiieieiee e 103
Table 4-52: Intermediate treatment facility in Trincomalee UC ...........ccooceriiiiiiieniieieeeceeeeen 104
Table 4-53: Details of Kanniya diSpoSsal SIt..........cceriruiriririeieiesiesie ettt 105
Table 4-54: Prices of each valuable (recyclable) material...........c.ccooooviiiiiiiiiieeee e 107
Table 4-55: Annual Revenue and Expenditure of Trincomalee UC (Unit: Thousand LKR) .............. 108
Table 4-56: Breakdown of Annual Revenue of Trincomalee UC (Unit: thousand LKR) ................... 108
Table 4-57: Breakdown of the Annual Expenditure of Trincomalee UC (Unit: Thousand LKR)....... 109
Table 4-58: Annual Revenues and Expenses of SWM of Trincomalee UC (Unit: Thousand LKR) .. 109
Table 4-59: Total cost of waste collection of Jaffna MC (2015)......ccccoveviiiiiiieiierieeieeeeeeeeeeeeveeane 110
Table 4-60: Total operation cost of the disposal site of the Trincomalee UC (2015).......c.ccvevvvenneneen. 110
Table 4-61: The generation amount of MSW in the Trincomalee UC ...........cccooiieiiiiienenceieenee. 111
Table 4-62: Waste Composition of the Trincomalee UC (quoted from the Kanniya UC) .................. 111
Table 4-63: Average and standard deviation values of income and family size............ccccoeeereieeeennee. 112
Table 4-64: Population Trend of the Kurunegala MC (2010-2015) ......cccoviriririinieieieseeee e 116
Table 4-65: Staff related to SWM in the Kurunegala MC...........ccccoiiiiiiiininieieeee e 118
Table 4-66: The list of collection method, target area, frequency and target waste ...........ccoceeeeneenen. 118
Table 4-67: Collection vehicles and equipment of the Kurunegala MC ............cccocoiiiiiinincicncnn. 119
Table 4-68: The personnel composition of the work shop in Kurunegala MC .............ccocovinininenen. 119
Table 4-69 : Intermediate treatment facilities in Kurunegala MC...........ccoooiiiiiiiiiiiiiicceeee 120
Table 4-70 : Tipping fee at the Sundarapola final disposal site for solid waste ...........cc.cceeereereencnee. 121
Table 4-71: Detailed information about the disposal site of the Kurunegala MC ............ccccoceeeeennee. 121
Table 4-72: The buying price and collection amount of recyclable waste in WMC ............ccccceneeee. 123
Table 4-73: The selling price, purchase price and collection amount of recyclable materials by
“middlemen” dealers in KIMC .......cccooiiiiiiiiiiieieee et 124
Table 4-74: Annual Revenue and Expenditure of Kurunegala MC (Unit: Thousand LKR) ............... 125
Table 4-75: Breakdown of Annual Revenue of Kurunegala MC (Unit: thousand LKR) .................... 125
Table 4-76: Breakdown of the Annual Expenditure of Kurunegala MC (Unit: Thousand LKR) ....... 126
Table 4-77: Annual Revenues and Expenses of Municipal Health Department of Kurunegala MC
(Unit: Thousand LKR).......cciiiiiiiiiiiiiieiiecie ettt ettt ete s e s e veeaeesseeasaesseseensans 126
Table 4-78: Total cost of waste collection of Kurunegala MC (2015) .....ccceeiiieiieieieieiieeceeeceee 127
Table 4-79: Total operation cost of the disposal site of the Kurunegala MC (2015) .......cccevveeeneenee. 127



Table 4-80: SW generation amount in the Kurunegala MC ............ccoooiiiiiiiiiiiiiee e 128
Table 4-81: Waste composition in Kurunegala MC...........cccoooiiiiiiiiiniii e 129
Table 4-82: Average and standard deviation values of income and family size............ccccoeeereieeeennee. 129
Table 4-83: Tipping fee for night soil in the Kurunegala MC.............ccoocoiiiiiiiiiii e 133
Table 4-84: Population Trend of Nuwara Eliya MC (2012-2015) ...cooieiiiiiiiiiiieeeeieieeee e 134
Table 4-85: Staff related to SWM in the Nuwara Eliya MC .........cooiiiiiiiiiiiieeee e 136
Table 4-86: Solid waste collection vehicles owned by the Nuwara Eliya MC...........ccccoooeniniiincnen. 137
Table 4-87: Frequency of solid waste collection of the Nuwara Eliya MC..........ccccocoiininininncnen. 138
Table 4-88: Intermediate treatment facility in the Nuwara Eliya MC........cc.coccoiiiiiiiniiiniiiinieceene 139
Table 4-89: Detail of Moon plain diSPoSal SIte ..........c.cccvireerrieriieiiiiieieeste et eee e 141
Table 4-90: the Buying Price of Valuable Material............cccooeiiiiiiiniiiiieieeeeee e 142
Table 4-91: Annual Revenue and Expenditure of Nuwara Eliya MC(Unit:Thousand LKR).............. 143
Table 4-92: Breakdown of Annual Revenue of Jaffna MC (Unit: thousand LKR)............ccccveveennen. 143
Table 4-93: Breakdown of the Annual Expenditure of Nuwara Eliya MC (Unit:Thousand LKR)..... 144
Table 4-94: Annual Revenues and Expenses of Health Department of Nuwara Eliya MC (Unit:
Thousand LKR) ......cc.coiiiiiiiieiieiiciecieeie ettt ettt seeteesteesbeessessaesrsesaeeseesseesseessanseessens 144
Table 4-95: Waste collection cost in Nuwara Eliya (2015)....cccccieiiiiieniiiiiiceeeceee e 145
Table 4-96: Waste Generation Amount of the Nuwara Eliya MC ..........cocooiiiiiiiiininicceeeeee 146
Table 4-97: Waste Composition of the Nuwara Eliya MC..........cceoiiiiiniiiiiieeeeeee e 146
Table 4-98: Average and standard deviation values of income and family size............ccccoeeereeieennee. 147
Table 4-99: collection and treatment fee of night soil charged by the Nuwara Eliya MC .................. 151
Table 4-100: Population of Moratuwa MC (2010-2015) ......cooccvieieirieiieieeieceeceere e 152
Table 4-101: Staff related to SWM in Moratuwa MC.........ccociiiiiiiiinieie sttt 154
Table 4-102: Waste collection methods and frequencies in Moratuwa MC............cccoveveeieerrenneennen. 155
Table 4-103: Collection vehicles of Moratuwa MC ..........ccooiiiiiiiiiiineieeieee e 156
Table 4-104: Manufactured year of the collection VEhicles ............cocoviiiiiiiiiiiieee e 156
Table 4-105: An intermediate treatment facility operated by Moratuwa MC .........ccccoooeviniiinincnen. 158
Table 4-106: Facilities of Karadiyana DS ..........ccccoiiiiiiiiiiieee e 159
Table 4-107: Equipment of Karadiyana DS ...........ccoooiiiiiiieeeecee e 160
Table 4-108: The amount of valuable recovery by waste picker..........ccocoeeiroiiiiieiiiiiiieceeee, 161
Table4-109: Plan for Karadiyana Waste Management Plaza ..............coccoooiiiiniiiniininceceeee, 161
Table 4-110: Amount of waste received at Karadiyana DS for final disposal ...........ccccoocvninininene. 163
Table 4-111: Amount of waste received at the Karadiyana DS from January to August, 2015.......... 163
Table 4-112: Information of recyclable trading by the middleman Shop ..........ccccooeveiiiiniciininne. 165
Table 4-113: Outline of Public Awareness Activities in Moratuwa MC...........ccceveieninencncnencnen. 166
Table 4-114: Annual Revenues and Expenditures (Unit: Thousand LKR) ..........cccccevieevieiieienniennen. 167
Table 4-115: Breakdowns of the Municipal Annual Revenues (Unit: thousand LKR)....................... 168
Table 4-116: Breakdowns of the Municipal Annual Expenditures (Unit: Thousand LKR)................ 168
Table 4-117: The Annual Budgets and Actual Expenditures of SWM (Unit: Thousand LKR).......... 169
Table 4-118: List of Waste Fees (Tax* Included), Unit: LKR/load** ..........c.cooovivrieiiiieiieeeienen. 169
Table 4-119: Waste Generation Amount of Moratuwa MC (2015) ...cceevevieeviiriiiieeiieiiieeieecreeeee e 170
Table4-120: Waste Composition of Moratuwa MC (2015)......cccccoiiiiiieiienieieieeceere e 171
Table4-121: Average and standard deviation values of income and family size...........c.ceeeeeeeeeennee. 171
Table4-122: Population Trend of Kesbewa UC (2010-2015) ....oooieiiieirieiieieiieceeieee e 176
Table4-123: Staff related to SWM in Kesbewa UC ........cccooiiiiieiiiiiieseeeeeeee e 178
Table4-124: Waste collection methods and frequency of Kesbewa UC .........cccoceoieiiiiiiinenciinenen. 180
Table4-125: Collection fee of Kesbewa UC.........ccoiiiiiiiiiiieeieeee e 180
Table4-126: Collection vehicles of Kesbewa UC ........cccooiiiiiiiiiieiieceeee e 181
Table 4-127: Intermediate treatment facilities in Kesbewa UC ..........ccoocoiiiiiiiieienieiececeeeee 181
Table 4-128: Purchase of valuable materials at a Middleman Shop............cccceevvevvieciieiiicieniceeeee, 183
Table 4-129: Outline of Public Awareness Activities in Kesbewa UC..........cccoeoeeieiieiininencieneneee 183
Table 4-130: Annual Revenues and Expenditures (Unit: Thousand LKR) ..........cccccoevievieieeienniennen. 184
Table 4-131: Breakdowns of the Annual Revenues (Unit: thousand LKR) .........c.ccoeveiieiieienneennen. 184
Table 4-132: Breakdowns of the Annual Expenditures (Unit: Thousand LKR) .........cccccoveevieveeniennen. 185
Table 4-133: The Annual Budgets and Actual Expenditures of SWM (Unit: Thousand LKR).......... 185
Table 4-134: List of Waste Fees (Tax* Included), Unit: LKR/AON........c.cccvvviivieviierieiicieceeieee e, 186
Table 4-135: Waste Generation Amount of Kesbewa UC (2015).......covvevieeiiiieiienieieieeieeveeveenns 187
Table 4-136: Waste Composition of Kesbewa UC (2015).......cccveviiviieiiieiicieceereeieeee e 187



Table 4-137: Average and standard deviation values of income and family Size..........ccceceeeieeeennee. 188

Table 4-138: Population Trend of Katunayake Seeduwa UC (2010-2015).......cccceevieiieieninenireecnees 193
Table 4-139: Staff related to SWM in Katunayake Seeduwa UC ..........ccooceiiiiiieieiiieicceeeeceee 195
Table 4-140: Waste collection methods and frequency of Katunayake Seeduwa UC........................ 198
Table4-141: Collection fee of Katunayake Seeduwa UC...........ccocueiiiiiiiiininieieeee e 198
Table4-142: Collection vehicles of Katunayake Seeduwa UC..........ccocoiiiiiiniiiieieee e 199
Table 4-143: Intermediate treatment facilities in Katunayake Seeduwa UC...........ccccoooeriniiiiincnen. 200
Table 4-144: Outline of Public Awareness Activities in Katunayake Seeduwa UC ...........cccceceeneeee. 202
Table 4-145: Annual Revenue and Expenditure of Katunayake Seeduwa UC (Unit: Thousand LKR)
.................................................................................................................................................... 203
Table 4-146: Breakdowns of the Municipal Annual Revenue of Katunayake Seeduwa UC (Unit:
thouSANA LKR) ..oiuiiiiiiiiiiiiicieee ettt et et sttt et e ab e e s e e te e te et e eabeesbeenaesreens 203
Table 4-147Breakdown of the Annual Expenditure of Katunayake Seeduwa UC (Unit: Thousand LKR)
.................................................................................................................................................... 204
Table 4-148: The Annual Budget and Actual Expenditure on SWM at Katunayake Seeduwa UC (Unit:
Thousand LKR) ......cc.coiiiiiiiieiieiiciecieeie ettt ettt seeteesteesbeessessaesrsesaeeseesseesseessanseessens 204
Table 4-149: List of Waste Fees (Tax Included)..........cocvovieiieiiiiiiieiecieceseeeee e 205
Table 4-150: Waste Generation Amount of Katunayake Seeduwa UC..........cccoecveiiiiiinininciienee. 206
Table 4-151: Waste Composition of Katunayake Seeduwa UC...........cooceiiiiiiiiienieiinieeeceeeeee 206
Table 4-152: Average and standard deviation values of income and family Size..........ccccoeoeeieeeennee. 207
Table 4-153: Population Trend of Dehiwala Mt. Lavinia MC (2010-2015) .....c.cccevvevireieieenieenenen. 212
Table4-154: Staff related to SWM in Dehiwala Mt. Lavinia MC ........cccooiriiiiiienieneieeeeeeeeee 214
Table4-155: Waste collection methods and frecuency of Dehiwala Mt. Lavinia MC......................... 216
Table4-156: Collection fee of Dehiwala Mt. Lavinia MC .........ccoccoiiiiiiiiiiiieeeee e 217
Table4-157: Collection vehicles of Dehiwala Mt. LaviniaMC ..........cccoociiiiieieieneeie e 217
Table4-158: Manufactured year of collection vehicles in Dehiwala Mt. Lavinia MC ....................... 217
Table4-159: Intermediate treatment facilities in Dehiwala Mt. Lavinia MC ..........ccccoooiiiniiieincnee. 220
Table4-160: Purchase of valuable materials at Middleman ShoOp .........ccccovevvieiiiienicnicieeeeeiereeee 221
Table4-161: Collection amount of valuables by collection workers (Apr. 2014~Mar. 2015) ....... 222
Table4-162: Outline of Public Awareness Activities in Dehiwala Mt. Lavinia (including future plans)
.................................................................................................................................................... 223
Table4-163: Annual Revenues and Expenditures (Unit: Thousand LKR) .......c..cccoovveeiiiiieciieieniennen. 224
Table4-164: Breakdowns of Annual Revenues of Dehiwala Mt. Lavinia MC (Unit: thousand LKR) 224
Table4-165: Breakdowns of Total Expenditures (Unit: Thousand LKR) ........ccccceevvveviieiinienrienreennen. 225
Table4-166: The Annual Budgets and Actual Expenditures of SWM (Unit: Thousand LKR)........... 226
Table4-167: Waste Generation Amount of Dehiwala Mt. Lavinia MC .........cc.cocooiiiiiinincnieienee. 227
Table4-168: Waste Composition of Dehiwala Mt. Lavinia MC ...........cccccvvvviiieiiecieeiecieceeieene e 227
Table4-169: Average and standard deviation values of income and family size...........cc.cceceeeeeeeennee. 228
Table5-1: Population projections for 2015 .........oiiiiiiiiieieeeeeee et 233
Table 5-2: Population Projection from 2015 t0 2024 .........ooiiiiieiiiiieie e 233
Table5-3: Population Projection from 2015 t0 2024 .......ccoiiiiiiiieiieeeeeeee e 234
Table5-4: Survey Results Applied for the Waste Generation Rate ............ccoceeeveeieieieninencceeeneee 235
Table5-5: Projection of Waste Generation Amount of Target LAS.........ccoceeoeeeienenieieieeeeceeeeen 236
Table5-6: Survey Results Applied for the Waste COMPOSItION........c.coerereiririeieieiese e 236
Table5-7: Proportion Applied for Future Generation AmMoOUNt..........c.ccceevvievieeeeieeneenieeeeeeeereesveeenens 237
Table5-8: Population Growth Rate and Economic Growth Rate Adopted in Future Estimates.......... 237
Table 6-1: The summary of issues and needs at ten priority local authorities............cccceeeeeerceeecnnee. 240
Table 6-2: The detail of issues and needs at ten priority local authorities............cccceecererenciieiecnee. 241
Table6-3: Population and population density of the Western Province in 2012 ..........cccccooeiiiencnene 243
Table 6-4: Financial information of local authorities in Colombo District for the fiscal year 2014 (Unit:
TROUSANA RP ).ttt sttt sttt se et et et e besbeebeeneeneeneens 246
Table 6-5: SWM finance of local authorities in Colombo District for the fiscal year 2014................ 247
Table 6-6: Financial information of local authorities in Gampaha District for the fiscal year 2014 (Unit:
TROUSANA RP )ittt sttt sttt s et e et e besbe st neeneeneens 248
Table 6-7: SWM finance of local authorities in Gampaha District for the fiscal year 2014 ............... 249
Table 6-8: The population growth rate for the Western provinee ...........cooceeceeeeeeeienienieseseneeeeeenees 250
Table 6-9: The future population of the WeStern provinee ...........cecceeeeerueerieeeeieenreenreeeeeeeereesseenens 250

Table 6-10: Estimated future waste generation rates for the Western province (Unit: g/person/day). 251



Table 6-11: Future waste generation amounts for the Western province (unit: ton/day) .................... 251
Table6-12: Disposal amount of three sites in Colombo District (Unit: ton/day)........cccceeeeerceeeenee. 252
Table6-13: Physical composition of object garbage...........coeveriiiiiiiiieieeee e 253
Table6-14: Calculation of low calorific Value..........coooiiiiiiiiiieeeee e 253
Table6-15: C/N ratio of 0rganic garbage..........ceeoieiieriiiiiiieieeeee et 254
Table6-16: Possibility of the middle processing seen from refuse composition ...........cccccccevererenene 255
TabIEO-17: CaASE SEUAY ...euvetieteieietieiietet ettt ettt sttt aeea e st et e e sb e et e e bt eaeeseeneenseasenbesaesseeneenean 256
Table6-18: CoSt Of ACK CASE......eouiiiitieiietiee ettt st eae s enean 257
Table6-19: Number of incinerators by capacity in Japan............cceoeieriiinieninineeeieee e 258
Table6-20: Number of bio-gasification plants in JApan ...........ccccocceviiiniieieiieiere e 258
Table 6-21: Category and Issues of Solid Waste Management of priority local authorities in other than
WESTEIT PTOVIIICE. ...ttt ettt et ettt b e bbb aes 261
Table 6-22: Lists of Roles and Functions for National and Subnational Governments....................... 263
Table 6-23: Roles and Functions of Local AUthOTities..........ccceeeeierienenerieieeeiee e 264
Table 6-24: Own-source Revenues of Provincial Councils and Local Authorities ...........c.cceceeeeneeee. 265
Table 6-25: Major Own-source Revenues of Local Authorities. ..........coooeeeeieieiienieieneseeeeeeeeeene 266
Table 6-26: Amounts of Block Grant Released from 2010 to 2013 (Unit: million LKR)................... 267
Table 6-27: Amounts of PSDG Released from 2010 to 2013 (Unit: million LKR) ........c.ccovvevveenennen. 267
Table 6-28: Recurrent Expenditures of Provinces and LAs (Unit: million LKR)...........cccccveevveeveennnn. 269
Table 6-29: Recurrent Expenditures and Block Grant (Unit: million LKR) ........c.cccoeviiiieiiniienniennen. 269
Table 6-30: Capital Expenditures of Provinces and Released Capital Grants (Unit: million LKR).... 270
Table 6-31: SWM Finance in Some Local Authorities (Unit: Thous.LKR).........c.ccceeevieiieieerienniennen. 271
Table 6-32: Annual Interest Rates 0f LLDF LOans .........cccooieiiieiiiieniie et 273
Table 6-33: Information of Loans Released to Local AuthOrities ...........cccererirenenieienieieseseceeae 273
Table 6-34: Loan Repayment Conditions by seven Target Local Authorities (Unit: LKR)................ 274



ACLG
ADB
CBO
CD
CDA
CDO
CEA
CIDA
CLG
C/P
CPHI
CUP-NSWMSC

DEO
EDCF
EIA

EPL

EPR
FCM

F/S

IEE

JICA

JST
KOICA
LA

LKR
LGIIP
LLDF
MC

M/M
MoMDE
MOH
MoH
MoLGPC
MoPAHA
MSW
MSWM
NEA
NGO
NSSWM
NSWMSC
o&M

PC

PEA

PHI

PS

R/D
SATREPS

Abbreviations

Assistant Commissioner of Local Government
Asian Development Bank

Community-Based Organization

Capacity Development

Community Development Assistant

Community Development Officer

Central Environmental Authority

Canadian International Development Agency
Commissioner of Local Government

Counter Part

Chief Public Health Inspector

Capacity Upgrading Project for National Solid Waste Management
Support Centre

Divisional Environmental Officer

Economic Development Cooperation Fund
Environmental Impact Assessment

Environmental Protection License

Extensive Producers Responsibilities

Federation of Canadian Municipalities

Feasibility Study

Initial Environmental Examination

Japan International Cooperation Agency

Japan Science and Technology Agency

Korean International Cooperation Agency

Local Authority

Sri Lanka Rupee

Local Government Infrastructure Development Fund
Local Loans and Development Fund

Municipal Council

Minutes of Meeting

Ministry of Mahaweli Development & Environment
Medical Officer of Health

Ministry of Health, Nutrition and Indigenous Medicine
Ministry of Local Government and Provincial Councils
Ministry of Public Administration and Home Affairs
Municipal Solid Waste

Municipal Solid Waste Management

National Environmental Act

Non-Governmental Organisation

National Strategy for Solid Waste Management
National Solid Waste Management Support Centre
Operation and Maintenance

Provincial Council

Provincial Environmental Authority

Public Health Inspector

Pradeshiya Sabha

Record of Discussion

Science and Technology Research Partnership for Sustainable
Development



S/C
SLILG
SWM
ucC
UDA
UNOPS
VAT
VBB
WMA
WtE

3 Rs

Exchange rate :

Steering Committee

Sri Lankan Institute of Local Governance
Solid Waste Management

Urban Council

Urban Development Authority

United Nations Office for Project Services
Value-Added Tax

Volume Based Bag

Waste Management Authority
Waste-to-Energy

Reduce, Reuse and Recycle

ILKR = 0.871Yen (October, 2015)



Data Collection Survey on Solid Waste Management
in Democratic Socialist Republic of Sri Lanka

Japan International Cooperation Agency (JICA)
Kokusai Kogyo Co., Ltd.

1 Background and Objective of Survey

1.1  Background

GNI per capita of Sri Lanka was 1,770 USD in 2008, while it was approximately 3,400 USD in
2014 and Sri Lanka has become a middle-income country. The main issues of Municipal Solid
Waste (MSW) in Sri Lanka were the discharge, storage, collection and transportation before
2009 and the government of Sri Lanka made significant efforts to improve these issues to
maintain the public sanitation environment. However, since 2009 the main issues have shifted to
establishing the proper intermediate treatment and final disposal to maintain environmental
considerations as a middle-income country.

In accordance with “Vision for A New Sri Lanka’the 10-year National Development Plan)
(2006-2016), the government of Sri Lanka has strengthened the feasible solid waste
management to overcome the following main issues:

® [Establishment of National Solid Waste Management Support Center (NSWMSC) in
2006 by Ministry of Local Government and Provincial Council
® National Policy on Solid Waste Management (2007)

Pilisaru Programme (2008) by Central Environmental Authority (CEA) under Ministry of
Environment. 115 compost plants were constructed through the Pilisaru Programme.

The government of Japan supported the improvement of SWM in Sri Lanka as shown in the
following table:

Table 1-1: Support for improving SWM by the government of Japan

Duration Title of project Outline

2002-2003 Feasibility study project “The Study on Recommendation of SWM support
Improvement of Solid Waste Management in  system to local authorities from the
Secondary Cities in Sri Lanka” by JICA central government

2007-2011 Technical support project “Capacity The capacity upgrading of NSWMSC
Upgrading Project for the National Solid in accordance with the above
Waste Management Support Centre ” by mentioned recommendation of
JICA feasibility study

2014 Networking on Kita Q system composting by = Technical support of Kita Q system
IGES composting at Kuliyapitiya Urban

Council

2011-2016 SATREPS  project ”Development of Formulation of guide for the planning,

appropriate  technologies for pollution management and pollution control of

control and environmental restoration of
solid waste landfill” by JICA

solid waste landfill (published March
2016)

Despite making significant efforts, the improvement of SWM is still limited and there are issues
regarding the improper maintenance of disposal sites, insufficient improvement of disposal sites,
lack of volume reduction by separate collection and recycling, and late introduction of
intermediate treatment facility.

1.2  Objective

This survey consists of the following three objectives:
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Objective of
this survey

= Survey the project results, such as the current status of the technical support
to local authorities by NSWMSC and the utilization of guides regarding
planning, management and pollution control supported by the Japanese
government and the Sri Lanka government

* Survey the issue for the dissemination of project output of technical support

conducted by the Japanese government based on the collection of
information in terms of the current status of SWM at local authorities,
management of organizations, operations and maintenance, finance, and the
SWM  system including generation, collection, transportation,
intermediate-treatment, recycling and final disposal.

* Identify priority issues and support needs. Once these have been identified,
study the possibility of providing support. If support is possible, look into
specific support measures.

1.3  Outline of the survey

The outline of the survey is described as following items in the final report.

AN e

Outline and objective of survey

Basic information of Sri Lanka

Current status and issues of solid waste management sector
Basic information of priority local authorities

Prediction of future waste amount and quality

Possibility of support for solid waste management

1.4  Survey period
This survey started from 24th July, 2015 and ended in 11th March, 2016.

1.5 Survey area

1.5.1 Selection of survey candidates local authority

Thirty two (32) local authorities as survey candidates were selected at the 1st stakeholder
meeting on 26 August 2015, furthermore another local authority was added at the 2nd
stakeholder meeting on 7 October 2015. As a consequence, thirty three (33) local authorities
were selected as survey candidate at the stakeholder meetings.
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Table 1-2: Thirty three (33) local authorities as survey candidates selected at the

stakeholder meetings.

Waste Waste
No Province Local authority collection No Province Local authority collection
amount amount
(ton/day) (ton/day)
1 Northern Karachchi PS 6 18 Uva Badulla MC 28
Vadamarachchi
2 Northern (South-West) PS 5 19 Western  Gampaha MC 17
3 North-Central ~ Hingurakgoda PS 10 20 Western Negombo MC 68
4  Uva Kataragama PS 8 21  Western Katunayake ucC 35
Seeduwa
5 Southern Hambantota MC 8 22 Western Kotlkayvatta PS 38
Mulleriyawa
6  Eastern Kinniya PS 6 23 Western = Moratuwa MC 85
7  Western Kalutara PS 8 24  Western Kesbewa ucC 54
8  North-central Thamankaduwa PS 10 25 Western  Kolonnawa ucC 30
9  Northern Jaffna MC 69 26 Western Maharagama ucC 82
10  North-Central ~ Anuradhapura MC 25 27 Western  Kaduwela MC 85
11  Eastern Trincomalee ucC 26 28 Western Kalutara ucC 20
12 Eastern Batticaloa MC 60 29 Western Beruwela ucC 14
13 North-Western  Chilaw ucC 18 30 Western Colombo MC 775
14 North-Western ~ Kurunegala MC 48 31 Western Deh.l Wela Mt. MC 170
Lavinia
Sri
15 Central Nuwara Eliya MC 21 32 Western  Jayawardenapura MC 100
Kote
16 Sabaragamuwa Kegalle UucC 15 33 Central Kandy MC 130
17 Sabaragamuwa Rathnapura MC 32

The selection criteria of 33 local authorities as survey candidate are shown as follows;

(1)There are serious issues of solid waste management.

(2)Daily waste collection amount

* Less than 10 ton/day: approximately 20% of all survey candidates

* 10-100 ton /day: approximately 70% of all survey candidates

* More than 100 ton/day: approximately 10% of all survey candidates

1.5.2 Priority local authority

The questionnaire survey and interview survey by phone call were conducted by the consultant
since September 2015.to realize the current status of solid waste management in 33 local
authorities as survey candidate selected at the stakeholder meetings. The data and information
of current condition of solid waste management were evaluated based on the following flow.
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Survey candidates 33 LAs

(

\

a

Criteria of selection 2 (weighted score)

e Priority on SWM

¢ Waste collection

¢ |ssue of SWM

e Prioritv on-urban functions

Criteria of selection 1
3 Categories according to the waste
collection amount

e Less than 10 ton/day

e 10-100 ton /day

*  More than 100 ton/day

\_

7

X Criteria of selection 3

* No other or future project

==
10 Priority LAs

Figure 1-1: Flow chart to select 10 priority local authorities

Table 1-3: Criteria to select 10 priority local authorities

SevlecFlon Detail Criteria Weighting Remark
criteria 1
¢ There is a SWM Master High score is evaluated as high
plan No () Yes (+) Intention to SWM
Priority of
SWM ) EE; etraglfo theoﬂotasl\x{,I\A/[ x<25% 25%< x<50% 50%<x Higher score is evaluated as higher
& ) ) ) Intention to SWM
budget
L. ¢ Population density x<1,000 1,000< x<5,000 5,000<x Higher score is evaluated as more
P;{;;ity on (persons per km2) -) ) +) people are effected by SWM
u
functions e Importance as traffic Higher score is evaluated as more
point No () Yes (+) people are effected by SWM
Waste « Waste collection ratio x<25% 25%< x<50% 50%<x More score is evaluated as high
collection (++) ) ) necessity of collection improved
* Collection and No issue (-) There is issue (+)

transportation of waste

¢ Compost plant No issue (-) There is issue (+) ) )
. . More score is evaluated as high
« MRF No issue (-) There is issue (+) necessity of issue solve
Issue of ¢ Bio-Gas No issue (-) There is issue (+)
SWM ¢ Night soil No issue (-) There is issue (+)
¢ I\.Iecessity. of disposal No () Yes (+) Generally life span of new DS is
site (DS) improvement longer than improved DS. New DS
¢ Necessity of  new gives larger impact to SWM than
disposal site (DS) No ) Yes (+4) improved DS.
33 local authorities as survey candidate are evaluated based on the data, information and

selection criteria in following table.
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33 local authorities were evaluated and 10 priority local authorities were selected at the 2nd
stakeholder meeting on 7th October 2015.

Table 1-5: 10 priority local authorities

Waste collection amount No. Province Local authority

1 Uva Kataragama PS
Less than 10 ton/day

2 North Central Thamankaduwa PS
3 Northern Jaftna MC
4 Eastern Trincomalee ucC
5 North-Western Kurunegala MC
10-100 ton /day 6 Central Nuwara Eliya MC
7 Western Moratuwa MC
8 Western Kesbewa ucC
-9 Western Katunayake Seeduwa UucC
More than 100 ton/day 10 Western Dehiwala Mt. Lavinia MC

1.6  Government organization, institute and local authority to be studies

Government organization, institution and local authorities related on solid waste management
to be studied are shown as follows;

Ministry of Mahawelli Development and Environment [MoMD&E]

Central Environmental Authority [CEA]

Ministry of Provincial Council and Local Government

National Solid Waste Management Support Center [NSWMSC]

Urban Development Authority [UDA]

Ministry of National Policies & Economic Affairs, Department of National Planning [NPD]
Colombo Municipal Council [CMC]

10 priority local authority

1.7  Survey schedule

This survey is conducted in three phases. Focus points in each phase are as follows:

*Period : End of July, 2015 - Beginning of October, 2015
*Time of Survey : The 1st Preparatory Work / 1st Field Survey/ 2nd Preparatory Work

*Purpose : To select approximately 30 LAs as survey candidates and collect data
about them. To select priority LAs (about 10 places)

*Period : Beginning of October, 2015 - Middle of January, 2016
*Time of Survey : The 2nd Field Survey / 3rd Preparatory Work
*Purpose : To decide 10 priority LAs and do in-depth surveys on them.

*Period : Middle of January, 2016 - End of February, 2016
*Time of Survey : The 3rd Field Survey / 4th Preparatory Work

*Purpose : To confirm details on technical cooperation needs and propose support
measures.
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Detail survey schedule is as follows:

2015 2016
8 10 11 12 1 2
A1 |Study on Current Status of SWM ]
A2 [Preparation of questionnaire [ -
A3 |Submission of IC/R 0
B.1 _|Explanation of IC/R and Discussion i
B2 [Data Collection on SWM and Clarification of the Assistance Needs *
.1 |Selection of the Priority LAs (approx.10 LAS) and Presentation of —
Selection Rationale
G2 |Consideration on the Additional Items to be Studied and Discussion —
of the Detailed Study Policy
D.1 [Explanation of the 2nd Field Study Plan and discussion .
Data collection survey in Preferred local authority
-D.2.1 Detailed survey on Solid Waste Management s
D2 [-D.2.2Survey for final disposal site
-D.2.3Waste Composition Survey
-D.2.4Public Opinion Survey
g1 |Idenfication of issues and data collection on technologies and —
experience in Japan which contribute to solving issues
o |Preparation of Draft Final Report and Discussion on the Direction of] R
"~ |Technical Gooperation
F.1 |Presentation of Draft Final Report and Discussion L
G.1_[Submission of the Final Report 1
Report A A IN
ICR DFR FR
Study in Sri Lanka
Study in Japan —1 | E— —
I N [
Phase V<
| Phase|1 l Phase 3

Figure 1-2: Survey schedule
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2 Basic Information of the Democratic Socialist Republic of
Sri Lanka

2.1 Summary

Sri Lanka is located in south-southeast from the Indian subcontinent and separated from there
by their Poak Straits. The distance of Sri Lanka is 445km from north to south and 225km from
east to west, the coastline of Sri Lanka is approximately 1,340km long and the area is
65,610km™

Table 2-1: General information of Sri Lanka

Country name the Democratic Socialist Republic of Sri Lanka
Capital city Sri Jayewardenepura Kotte
Government Parliamentary democracy
Population 20,360,000 (2012)
Labour force 7,860,000 (2012)
Average age 32.1 age (2015)
Language Official language: Sinhala and Tamil/Connected language: English

Reference: Census of Population and Housing — 2012 Sri Lanka Department of Census and Statistics
CIA HP : https://www.cia.gov/library/publications/the-world-factbook/fields/2177.html#ce

2.2 Natural environmental condition

Sri Lanka has a rainy season and dry season; it rains a lot in the southwest and highlands from
May to October from the southwest monsoon and in the north and northeast from November to
March from the northeast monsoon. The average temperature is 27 degrees Celsius in Colombo,
16 degrees Celsius in Nuwara Eliya; the climatic characteristic in Sri Lanka is small temperature
fluctuations throughout the year.

Table 2-2: Average temperature and rainfall monthly in Colombo, Jaffna and Trincomalee

LA Colombo Jaftna Trincomalee
Geography Western coastal area Northern coastal area Eastern coastal area
Mot My v ey MO Y Mol av. oy v, Moty Moy ¢
1 31.5 32.7 253 92.8 29.8 36.2
2 27.8 122.5 25.6 22.7 30.3 184.1
3 31.4 220.9 27.9 - 32.0 68.7
4 31.9 267.7 30.7 8.5 33.6 48
5 31.9 169.2 30.5 80.6 34.8 122.6
6 31.3 237.8 31.3 8.1 353 22.3
7 31.2 373 30.9 1.6 36.0 9.5
8 31.3 90.7 29.7 108.5 359 30.7
9 30.6 631.4 28.9 35.7 34.7 255.6
10 30.8 2354 28.2 262.1 31.9 393.8
11 30.9 525.8 26.2 496.4 30.3 647.7
12 314 376.6 26.2 251.6 30.3 211.1
Av. temp 31.0 - 28.5 - 329 -
Av. rainfall - 2948.0 - 1368.6 - 2030.3
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Table 2-3: Average temperature and rainfall monthly in Kurungala, Katharagama and
Nuwara Eliya

LA Kurunegala Katharagama Nuwara Eliya
Geography Inland area Southern coastal area Plateau area
Month Monthly av. Mon_thly av. Monthly av. Mon.thly av. Monthly av. Mon_thly av.
temp rainfall temp rainfall temp rainfall
1 322 59 32.0 7.5 20.6 1.9
2 32.8 343 32.5 37.2 19.7 248.1
3 34.5 207.2 32.5 57.2 21.7 42.7
4 333 367.5 31.8 137.7 22.0 123.9
5 32.8 159.8 31.0 48.8 21.8 203.9
6 322 76.4 31.5 18.7 20.2 130
7 32.6 20.1 31.2 31.9 19.4 96.9
8 33.0 74.3 30.7 159.3 19.8 75.3
9 322 125.0 29.7 300.8 20.4 234.5
10 31.9 282.5 30.7 163.8 20.7 318.4
11 314 422.0 30.9 228.2 20.5 280.2
12 313 275.2 31.0 125.3 19.7 265.4
Av. temp 325 - 313 - 20.5 -
Av. rainfall - 2050.2 - 1316.4 - 2021.2

Reference: Department of Meteorology

In 2004, more than 35,000 people died from the tsunami caused by the Sumatra earthquake.
The tsunami damaged coastal areas from the north and east to south and the fact that most of the
victims had never experienced earthquakes is considered to have significantly increased the
death toll.

2.3 Socio-Economic Conditions

2.3.1 Social Conditions

The total population of Sri Lanka was 20.7 million people as of 2014. The population density is
330 persons per sq.km and is highest in the western part of the country along the coast,
especially in and around the capital. The Sinhalese constitute the largest ethnic group in Sri
Lanka accounting for 72.9% of the total population. Other ethnic groups are Tamils and Sri
Lankan Moors occupying 18% and 8% of the total population respectively.

Sri Lanka is a multi-religious country. 70% of the Sri Lankans are Buddhists. The other
dominant religions are Hinduism and Islam since the Hindus and Muslims account for 10% and
8.5% of the total population, respectively.

The country is known for its social welfare system. The Government of Sri Lanka made many
efforts in its social welfare policies by implementing medical services free of charge and
introducing free education system from general to university levels. The compulsory education
in Sri Lanka is nine years, starting in primary school at age five. This aforementioned effort is
considered to have helped Sri Lanka achieve a literacy rate of 95%, which is relatively high
among developing countries. Sri Lanka also ranks highly on the Human Development Index;
0.75 in 2014 ranking it 73rd among 187 countries.

Other high educational rates in the country are the computer utilization rate at 35% and the
primary school enrolment rate at 98.5%.

In 2014, government spending on health and education was equal to 1.4% of GDP for the health
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sector and 1.9% of GDP for the education sector.

However, the Gini coefficient increased to 0.48 in 2014 from 0.36 in 2010, indicating a
continuous increase in income disparity over the last four years. As for poverty, the Poverty
Head Count Index has decreased considerably from 15.2% to 6.7% since 2007.

The key social indicators of Sri Lanka are presented in the table below.

Table 2-4: Key Social Indicators of Sri Lanka

No Indicators Unit Value
1 Population thous.psn 20,675
2 Population density psn/sq.km 330
3 Literacy Rate percent 95.0%
4 Average household size psn/HH 3.9
5  Average household income LKR/HH/month 45,878
6  Income disparity (Gini coefficient) coefficient 0.48
7  Poverty Head Count Index
2006/2007 15.2
2009/2010 8.9
2012/2013 6.7
8 Human Development Index 0.75
Rank among 187 countries 73
9  Employment:

Employment at private sectors thous.psn 8,424
Agriculture percent 28.5%
Industry percent 26.5%
Services percent 45.0%

Employment at government sectors thous.psn 1,330
State sector percent 51.3%
Provincial public sector percent 29.0%
Semi government sector percent 19.7%

10 Education

General Education
Student/teacher ratio 18
Primary net enrolment ratio percent 98.5%

University Education
Student/teacher ratio 17
Enrolment ratio (age 19-23 years) percent 6.3%

Government expenditure on education percent of GDP 1.9%

11 Public Health
Hospital beds beds/1000 psn 3.7
Persons per doctor 1155
Nurses nurses/10000 psn 15.5
Government expenditure on health percent of GDP 1.4%

Source: Central Bank of Sri Lanka, 2015, “Annual Report-2014”

For 26 years starting from 1983, Sri Lanka suffered an internal conflict that arose between the
Government and the Liberation Tigers of Tamil Eelam (LTTE), an anti-government militant
group based in northern Sri Lanka. The LTTE waged an insurgency against the government to
create an independent state in the north and east of the country for the Tamil people.

Sri Lanka has been facing challenges related to development, improvement of social services
and establishment of economic infrastructure in the areas affected by the conflict and areas hit
by the tsunami that occurred in 2004.

10
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2.3.2 Economic Conditions

Since the end of the civil war, the economy of Sri Lanka has been improving continuously and
its GDP per capita reached 3,625 USD (nominal-base). Resulting from improvements of
economic activities and demand recovery, the national economic growth rate reached 8.2% in
2011, to date the highest on record. Despite the decrease to 6.3% in 2012, the economic growth
rate recovered during the following two years and reached 7.4% in 2014. The annual average
growth for the last four years was estimated at more than 6%.Although the Sri Lankan economy
was traditionally plantation-oriented and based mainly on production of tea, rubber and
coconuts, recent industrialization has been diversifying the economy. Annual output growth of
the industrial sector exceeded 10% for the past four years. Due to the recovery of employment
conditions driven by economic growth, the unemployment rate has continuously decreased and
dropped to 4.3% in 2014. Likely, the inflation rate stayed at levels below 10% and is estimated
at 3.3% in 2014. Although the exports increased by 7.1% in 2014 and exceeded 10 billion USD,
the deficit of external trade balance increased due to the faster increase rate of the imports (7.8%
increase from the 2013 level). Thanks to the improvement of public safety, the number of
tourists from abroad increased from 650,000 people in 2010 and reached over 1,000,000 people
for the third consecutive year. The major economic indicators of Sri Lanka are as follows.

Table 2-5: Key Economic Indicators of Sri Lanka

No Indicators Unit 2000 2009 2010 2011 2012 2013 2014
1 DEMOGRAPHY:
Population thous.psn 19,102 20,476 20,675 20,869 20,328 20,483 20,675
Population growth % 1.4 1.1 1 1 0.9 0.8 0.9
Labour force (LF) thous.psn 6,827 8,074 8,108 8,555 8,454 8802 8,805
LF participation rate % 50.3 48.7 48.1 47.8 52.6 53.8 533
Unemployment rate % 7.6 5.8 4.9 4.2 4 4.4 4.3
2  OUTPUT:
GDP at current prices USS billion 16.6 42.1 49.6 59.2 59.4 67.2 74.9
prilzzg capita GDP at current US$ 869 2,054 2397 2836 2922 3280 3,625
GDP growth % 6 35 8 8.2 6.3 7.2 7.4
Agriculture % 1.8 32 7 14 52 4.7 0.3
Industry % 7.5 4.2 8.4 10.3 10.3 9.9 114
Service % 7 33 8 8.6 4.6 6.4 6.5
3 Aggegate demand saving
Consumption % of GDP 82.6 82.1 80.7 84.6 83.1 80 78.9
Investment % of GDP 28 244 27.6 29.9 30.6 29.5 29.7
Net exports % of GDP -10.6 -6.5 -8.3 -14.5 -13.7 9.5 -8.6
Exports % of GDP 39 21.3 22.4 23.1 22.8 22.5 223
Imports % of GDP 49.6 27.8 30.7 37.6 36.5 32 30.9
Domestic savings % of GDP 17.4 17.9 19.3 154 16.9 20 21
National savings % of GDP 21.5 23.7 25.4 22.1 24 25.8 27
4 EXTERNAL TRADE:
Trade balance US$ million -1,798 -3,122 -4,825 -9,710 -9417 -7,609 -8,287
Exports USS million 5,522 7,085 8,626 10,559 9,774 10,394 11,130
Imports USS million 7,320 10,207 13,451 20,269 19,190 18,003 19,417
5 PRICES:
Colombo CPI (2006/07 = percentage 35 6.2 6.7 76 6.9 33
100), annual average change
- Wholesale Price Index (1974 percentage 17 42 12 10.6 35 92 32
=100), annual average change
6 EXCHANGE RATE (ANNUAL
AVERAGE):
LKR to 1US$ LKR 75.78 114.94 113.06 110.57 127.6 129.11 130.56

Source: Central Bank of Sri Lanka, 2015, “Annual Report-2014”
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2.3.3 Penetration of Japanese-affiliated Companies into the Country

According to a survey conducted by JETRO in November 2014, the number of
Japanese-affiliated companies operating in Sri Lanka was 118 and 64 of them were registered
members of the Japan Chamber of Commerce and Industry (JCCI).

Among the 64 members of the JCCI, 24 were manufacturing companies, 20 were construction

companies and the rest were trading and service entities.

Table 2-6: List of Japanese-affiliated Companies Operating in Sri Lanka

Types Name of the companies

Colombo Dock Yard D&O International Jagreen
Lanka Ecom Lanka Naigai MASPRO Lanka
MIC Lanka Mogami Steel Tech Metatechno Lanka

Manufacturing ~ Tokyo Cement Tropical Funding Okaya Lanka

(24 companies)  Colombo Power FDK Lanka Sato Chemifa Lanka
Lanka Harness Lanka Pr. Wakaki Lanka
MIRRAI Noritake Lanka YKK Lanka
TOS Lanka Usui Lanka Inoac Polymer Lanka
Daiho Corporation Daimei SLK DPM Consulting
Kumagai Gumi Kurimoto Maeda Corporation
Penta-Ocean Construction Sanken Construction Shin Nippon Lanka

Construction

(20 companies) J-Power Kinden Taisei Corporation
Nippon Koei NJS Consultants TOA Corporation
Kitano Lanka Wakachiku Construction gg;o)Lanka (World Kaihatsu
Oriental Consultants Katahira & Engineers
ITOCHU Corporation Mitsubishi Corporation Mitsui & Co
NHS International Bansei Royal Resorts Rohto Pharmaceutical Co
Nihon Bashi Jalanka International World Lanka Tours

Tr;iiril,%cznd Lanka Top (Ginza Hosen) Shanthi Lanka Srieko Holidays
(20 companies)  New World Securities IDEAL Finance Euslc:n Logistics & Kusuhara
anka

Kaihatsu Management Expolanka International Toyota Tsusho

Toyota Lanka

Tozai Boeki Kaisha

In October 2013, JETRO implemented a survey targeting the above companies in order to
identify business needs of the companies operating in Sri Lanka. The survey revealed the
following breakdown for number of years Japanese-affiliated companies have worked in Sri
Lanka: about 40% had worked in Sri Lanka for more than 20 years while 26% for 10 to 20 years
and 35% for less than 10 years in the country. This implicates that the penetration of Japanese

Source: JETRO, 2014, “Business Environment in Sri Lanka”

companies into the country increased after 1995 (Figure 2-1).
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B8 1-10 years

B 11-20 years
@21-30 years
31-40 years
267 041-50 years

Figure 2-1: Share of Companies by Operated Years in Sri Lanka

According to the results of the survey, the majority of the companies started working in Sri
Lanka because of the following reasons:

Cheap labour

Expected potential of economic growth
Implementation of ODA projects
Connections in Sri Lanka and
Improvements in public safety.

At the same time, the companies indicated the following items as merits of investing in Sri
Lanka:

Stable political and social conditions
Expected potential for economic growth
High quality of human resources and
Geographical advantage

In addition to the above advantages, there are possibilities that Sri Lanka will function as a
gateway to India for Japanese companies and provide them with opportunities of
tourism-oriented businesses and penetration to new markets. Therefore, it is expected that
penetration of Japanese Companies into the country will increase in the future.

2.4 Administrative Division

For administrative purposes, Sri Lanka is divided into nine provinces and twenty-five districts.
There is a parallel mechanism of administrative divisions; one of them is a central government
line which is a division under the Ministry of Public Administration and Home Affairs
(MoPAHA) and the other is Local Authority (LA) under each Provincial Council (PC). The
former has taken over the governance mechanism of the colonial era; the PC was introduced in
1987 with the aim of resolving the post-civil war.

2.4.1 District and Division

Sri Lanka is divided into 25 districts. Each district is administered under a District Secretariat
and the District Secretary who is appointed by the central government governs the District. The
main tasks of the District Secretariat involve coordinating communications and activities
between the central government and the Divisional Secretariats which is affiliated with the
District Secretariats. The District Secretariat is also responsible for implementing and
monitoring development projects at the district level and assisting lower-level subdivisions in
their activities, as well as revenue collection and coordination of elections in the district. A
district is divided into 256 Divisional Secretary's Divisions (commonly known as DS divisions),

13
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which are in turn subdivided into Grama Niladhari (GN) Divisions.

2.4.2 Province and Local Authority

There have been provinces in Sri Lanka since the 19th century, but they had no legal status until
1987 when the 13th Amendment to the 1978 constitution established provincial councils after
several decades of increasing demand for a decentralization of the Government of Sri Lanka.
Although each PC receives administrative support and budget allocation from the Ministry of
Local Government and Provincial Councils (MoLGPC), it is an autonomous body not under the
authority of any Ministry. Some of its functions have been undertaken by central government
ministries, but authority over land and police is not as a rule given to PCs. Prior to 1987, all
administrative tasks for the provinces were handled by a district-based civil service which had
been in place since colonial times. Now each province is administered by a directly elected PC.

The PC has been given the oversight responsibility for operation and management of LAs; it
also has a right to dissolve the LA. There is an administrative officer called the Provincial
Commissioner of Local Government (CLG) who is in charge of the LAs in the PC and also the
Assistant Commissioner of Local Government (ACLG) who is in charge of the LA of each
district.

The LAs are divided into three types according to its population and size: Municipal Councils
(MC, 23) which corresponds to the city, Urban Councils (UC, 41) which corresponds to the
town, and Pradeshiya Sabha (PS, 271) which corresponds to the village. They are responsible
for providing a variety of local public services including roads, sanitation, drains, waste
collection, housing, libraries, public parks and recreational facilities. The following shows the
distribution of LAs by province and a diagram of government agency relationship in Sri Lanka.

Table 2-7: Distribution of LAs by Province®

Province MC ucC PS Total
Central 4 6 33 43
Eastern 3 5 37 45
North Central 1 0 25 26
North Western 1 3 29 33
Northern 1 5 28 34
Sabaragamuwa 1 3 25 29
Southern 3 4 42 49
Uva 2 1 25 28
Western 7 14 27 48
Total 23 41 271 335

! Finance Commission of Sri Lanka Annual Report 2013
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Figure 2-2: Diagram of Government Agency Relationship in Sri Lanka?

2.5 Institutional System According to the Waste Management

2.5.1 Jurisdiction and Role of Related Institutions

a. Central Government Agencies

Central government agencies that are related to laws and administrations of waste management
are the Ministry of Local Government and Provincial Councils (MoLGPC) responsible for the
local government, the Ministry of Mahaweli Development and Environment (MoMDE) which
are leading administrative guidance from the perspective of environmental protection, the
Ministry of Megapolis and Western Development (MoMWD) responsible for planning for the
megapolis development, and the Ministry of Health, Nutrition and Indigenous Medicine (MoH)
which are leading administrative guidance from the perspective of health and sanitation. In
addition, National Solid Waste Management Support Center (NSWMSC) and the Central
Environmental Authority (CEA) are affiliated respectively to the MoLGPC and MoMDE. An
overview of the role and jurisdiction of each agency is shown below.

2 Excerpted from the Preliminary Survey Report of Capacity Upgrading Project for National Solid Waste Management Support
Centre in Sri Lanka (2007)
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Related Agencies

Role and Jurisdiction

Ministry of Local
Government and
Provincial Councils
(MoLGPC)

They are responsible for the implementation of policies and plans for
Local Authorities (LA) through the nine Provincial Councils (PC). They
are mainly responsible for the coordination between the central
government and PCs, supporting the formulation and implementation of
national policy related to PCs and LAs, financial and technical assistance,
and assistance for human resources development and research for good
governance.

In this Ministry, there are other institutions such as the Local Loan and
Development Fund (LLDF) responsible for funding for LAs and the Sri
Lankan Institute of Local Governance (SLILG) responsible for
administrative capacity building and research for LAs.

Ministry of Mahaweli
Development and
Environment
(MoMDE)

They formulate a national policy in relation to waste management. In
1998, they have prepared a municipal waste database in Sri Lanka and
made a revision in 2005. While preparing the database, they make use of
LAs in waste generation amount surveys and waste composition surveys
so that the LAs can understand the importance of recycling, proper waste
collection, intermediate treatment, and final disposal.

Ministry of
Megapolis and
Western
Development
(MoMWD)

The MoMWD is a new ministry appointed by the Cabinet of Sri Lanka
after August 2015 elections. The ministry is in charge of discovering
solutions to resolve the garbage, housing of shanty dwellers issues as well
as drawing new traffic plans to avoid traffic jams in busy towns.
Regarding SWM, since each LA is responsible for managing the regional
activities by legislations, the ministry is not directly involved but
responsible for assisting LAs with improvement of SWM. On the other
hand, since there are a lot of projects related to SWM being carried out by
individual ministries and organizations, there was a need for a mechanism
for overall management of these activities. Therefore, the ministry as a
decision-making organization in accordance with SWM established the
Committee of Secretaries, which consists of the top of the following
secretaries. They shall collectively manage the activities of the individual
institutions that are working individually and all of the SWM projects
must be approved by them.

* MoMWD

e  MoLGPC

*  Ministry of Water Supply and City Planning

* Sri Lanka Land Reclamation and Development Corporation

(SLLRDC)
*  Provincial Council of Western Province (Chief Secretary of the
province)

* MoMDE
Currently only the Western Province becomes one of the members of the
committee but in the future, all of the provinces are planned to join. >

Ministry of Health,
Nutrition and
Indigenous Medicine
(MoH)

They have jurisdiction over the policy-making, monitoring and
management of medical waste and they prepared the Healthcare Waste
Management National Policy to encourage proper disposal of medical
waste.

They dispatch the Public Health Inspector (PHI) to all the cities and towns
and some of the villages and allocate a post called Chief PHI (CPHI) to a
senior PHI who is in charge of supervision and management of PHIs.

The Divisional Secretary's Division has jurisdiction over the Medical
Officer of Health (MOH), and they are working together with the PHI to

3 Based on the results of the interview with the additional secretary of MoMWD on January 19, 2016.
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Related Agencies

Role and Jurisdiction

improve and preserve the health and hygiene of the region.

National Solid Waste
Management Support
Center (NSWMSC)

The NSWMSC was established by the MoLGPC in 2007, was

recommended by “the JICA Study on Improvement of Solid Waste

Management in Secondary Cities (2002-2003)” in order to assist LAs to

improve the solid waste management problem. The staffs consist of 15

officers (1 Director, 3 Assistant Directors, 10 Development Officers, and 1

Management Assistant) in total4.

Their main duties are as follows:

* To provide a variety of manuals and guidelines to facilitate LAs to
implement proper SWM.

e To provide a variety of technical assistance on solid waste
management to LAs.

*  To collect and study information on the current SWM practices and
the practices in LAs, as well as those in foreign countries. The
NSWMSC then provides this useful information to LAs.

*  To facilitate LAs to get technical and financial assistance from NGOs
and donors

¢ To promote, evaluate, and make recommendations to the National
Strategy for Solid Waste Management.

*  To collect and analyse the waste management data of LAs.

The organizational chart of the NSWMSC is shown in the following

Figure2-2.

Central
Environmental
Authority (CEA)

The CEA is one of the main implementing arms of the National
Environmental Act (NEA) under the MoMDE and is responsible for the
supervision and management of solid waste. They consist of six major
divisions such as the Human Resource Development, the Administration
& Finance Division, the Environmental Pollution Control (EPC) Division,
the Environmental Management and Assessment (EM&A) Division, the
Environmental Education and Awareness (EE&A) Division, the Project
Division and the Provincial Networking Division. The Environmental
Assessment Unit under the Environmental Management and Assessment
Division is responsible for implementing the Environmental Impact
Assessment process according to the NEA. The Environmental Pollution
Control Division is engaged in regulatory activities associated with the
contamination of air, water, soil and industrial pollutions. These functions
are performed by the following four units: Pollution Control Unit, Waste
Management Unit, Laboratory Services Unit and Monitoring Unit.

The Waste Management Unit is in charge of the Scheduled Waste
Management. The Project Division consists of the following four units:
the Pilisaru Waste Management Project Unit, the Waste Disposal
Facility Construction Unit, the National Post Consumer Plastic Waste
Management Project (NPCPWMP) Unit and the Sanitary Landfill Site
Unit’The organizational chart of the CEA is shown in Figure2-3.

* Based on the results of the interview on August 25, 2015
° Based on the results of the interview on August 31, 2015
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Figure 2-4: Organizational Chart of the CEA’

® NSWMSC website (http://www.lgpc.gov.lk/eng/?page_id=1118)
" CEA Annual Report 2012
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b. Local Government Agencies

At the local level, as supervision rights over LAs was handed over from central government to
the PCs through the 13th Amendment of the 1987 constitution, the rights relating to waste
management were accordingly handed over to the PC. Also LAs are responsible for collection
and disposal of waste generated by residents who live in the region.

Only in the Western Province, the Waste Management Authority (WMA), founded under the
Western Provincial Council, is in charge of the cluster waste management system. An overview
of the role and jurisdiction of each agency is shown below.

Related Agencies Role and Jurisdiction
Provincial There are nine PCs across the country. They provide substantial
Council (PC) administrative guidance to the District and LAs of the region. Their duty is

to provide administrative services for the basic daily life of citizens and
community such as waste management. Regarding financial assistance for
waste management in LAs, LAs have to submit the application of costs —
excluding small amounts (5,000-15,000Rs.) — including costs associated
with the placement of staff to the PC. It is necessary to get approval from
the PC.

The PC has engineers in the Local Government Department in the PC,
therefore they dispatch engineers in cases where the LA does not have
engineer(s) but needs technical support or guidance for waste disposal, or
there is a request from LAs. If a ministry asks LAs for some request(s) or
guidance, it has to be done through the PC.

Local Authority LAs, under the supervision of the PCs, are responsible for providing

(LA) administrative services in accordance with the regional environment such
as health and hygiene, waste disposal, regional environmental protection,
and park management. Although they are able to formulate the laws
through parliament and to give instructions to the regional police, it is said
that the legislative system of local government is not fully functional.
The CPHI (Chief PHI) or the Public Health Department in LAs that is
directed by the PHI conduct actual operations and management of
municipal waste. The(C) PHI conducts not only collection, transportation,
and disposal of waste but also supervises the health management of waste
collection workers and gives guidance and training on waste collection
(e.g. health management guidance such as wearing gloves). In addition,
they are in charge of recording the attendance of waste collection workers
and their allocation for collection area(s), and receiving complaints from
residents.

2.5.2 Jurisdiction and Role of Related Institutions in Western Province

Western Province consists of three districts; Gampaha, Colombo, and Kalutara and there are 48
LAs within the region. There are 13 LAs in the Colombo District that has the most serious
SWM problems among all districts and they share three disposal sites (Karadiyana,
Meethotamulla, and Kaduwela). In the Western Province, the Waste Management Authority
(WMA) is responsible for supporting LAs to improve their SWM. An overview of the role and
jurisdiction of each agency is shown below.
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Related Agencies Role and Jurisdiction

Western Provincial The WPC provides substantial administrative guidance to the District and LAs

Council (WPC) of the Western Province; however SWM is delegated to the Waste

Management Authority (WMA), which was established under the WPC. All of
LAs in the Western Province are supposed to manage their wastes in
accordance with the MSW Management Rule No.1 (2008) formulated by the
WPC.

The Department of Local Government (DLG) under the WPC is responsible for
coordination between LA and the central government / WPC in the Western
Province, for monitoring the financial status of each LA and also for allocation
of subsidies from the central government and WPC to each LA taking into
account the sector-specific maximum expenditure (Ceiling) defined by Finance
Commission and the priority of expenditures.

The head of the DLG is appointed as the Commissioner of Local Government
(CLG), under which there are three Assistant Commissioners in charge of each
district in the Western Province.

Waste ~ Management
Authority of Western
Province (WMA)

WMA, established in 2004 under Waste Management Statute No.9 of the
Western Provincial Council in 1999 is responsible for supervision of waste
management of the entire WP. The WMA Statute No.1 was formulated in 2007
and it specifies jurisdiction, function and responsibility of the WMA.
According to the statute, WMA is responsible for providing technical and
financial assistances to all Las of the WP to build their capacities in SWM,
collecting waste data in WP, developing common final disposal sites to LAs
and also assisting to LAs to inculcate waste management discipline among the
public (through public awareness activity and environmental education etc. ).
WMA formulated the five-year Action Plan for 2015 - 2020, the targets such as
improving the collection rate up to 72% by 2020 from 61% in 2015, the
recycling rate (based on waste generation amount) up to 38% by 2020 from
17% in 2015, the recovery rate by compost and incineration up to 71% by 2020
from 13% in 2015 have been set. Seven LAs (Moratuwa MC,
Boralesgamuwa UC, Kesbewa UC, Dehiwala Mount Lavinia MC, Sri
Jayewardenapura Kotte MC, Maharagama UC, Homagama PS) out of thirteen
LAs in the Colombo District are using Karadiyana cluster disposal sites, and
WMA is in charge of its operation and maintenance, including the collection of
tipping fees. Currently in this disposal site, the Waste Management Plaza has
been planned and under construction including such facilities as a sorting yard,
bio-methanization, Waste to Energy in addition to the existing composting
facility®. WMA consists of five working divisions including Technical Section,
Financial Section, Administrative Section, Legal Section and Media Section.
The organizational chart of the WMA is shown in the following Figure2-5.

Colombo  Municipal
Council (CMC)

WMA is in charge of macro management and planning of SW of entire
Western Province. However, CMC is in charge of operation and management
of Meethothamulla disposal site which is shared with Kolonnawa UC.

Waste collection in CMC is conducted using 90 units of vehicles including 63
compactor trucks which were provided by JICA in the 1990s and collection
area is divided into six Districts. Waste collection, street cleaning and waste
transportation in the CMC are conducted by the outsourced two private
companies (Carekleen and Abans) according to the waste management
guidelines formulated by the CMC. The collection coverage are is
approximately 100%.

¥ Based on the results of the JICA data collection survey

# WMA Our Plans for the Future Period Goals Objectives Strategies &Act
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3 Current Status and Issues of the Solid Waste Management
Sector

3.1 National Level Plan and Strategy

In Sri Lanka, the National Strategy for Solid Waste Management (NSSWM) has been
formulated in 2000. It stipulates solid waste management to be conducted as follows:

*  Prioritize waste avoidance and reduction over the next stage of waste recycling and
other forms of environmentally sound disposal

*  Reuse unavoidable waste as much as possible

*  Maintain the content of hazardous substances in waste at the lowest possible level
and

*  Guarantee an environmentally sound residual waste treatment and disposal as basic
prerequisites for human existence.

In 2007, the National Policy on Solid Waste Management'® was formulated. It defines the
environmental accountability and social responsibility of all waste generators, waste managers
and service providers and aims to actively involve individuals and all institutions in integrated
and environmentally sound solid waste management practices.

Consequently, the CEA initiated the “Pilisaru” National Solid Waste Management Program in
2008 and donated a grant totalling about 5.6 billion rupees (about 4.6 billion yen) to the local
governments that implement solid waste management activities.

On the other hand, the Sri Lanka Government prioritizes appropriate and sustainable SWM, a
Ten-year Horizon Development Framework (2006-2016)" and identifies the importance of the
promotion of the 3Rs and the establishment of an environmentally friendly final disposal site for
sustainable SWM system. The government is preparing the investment plan. In 2009, they also
formulated the "National Action Plan for the Haritha Lanka Programme (2009 ~ 2016)" with the
aim of sustainable development, in which they identify SWM as one of the priority issues and
set a strategy for adopting appropriate infrastructure and/or alternative methods necessary for
SWM in each LA. The national level plans and policies/strategies in Sri Lanka are summarized
in the following table.

Table 3-1: Plans and Policies/Strategies related to SWM

Year Policy & Regulation Description
2000  National Strategy for Solid Waste B 3-years action plan, Waste reduction, 3R implementation
Management (NSSWM)
2003  Caring for Environment B Funded by United Nations Developing Program; UNDP
Phase 1 (2003-2007) B National Environmental Action Plans
Phase II (2008-2012)
2005  Vision for A New Sri Lanka B A Ten Year Horizon Development Framework 2006-2016 formulated by
Ministry of Finance and Planning
B Solid waste and pollution management included in the investment plan
2007  National Policy on Solid Waste B Waste reduction, 3R implementation, Sanitary landfills
Management B Capacity building, Research and development (Best Available Technologies
(BAT), Best Environmental Practices (BEP)
2008  Pilisaru Programme B National level programme for solid waste management under the chairmanship
Phase I(Jan. 200 —Dec. 2013) of Ministry of Environment, CEA, and others.
Phase II(Jan. 2014-Dec. 2018) M Initial budget amount: 5.675 bil LKR.
B Target is to introduce small and medium waste treatment system in all local
government authorities by year 2018 and to cover 50% by year 2016.
2009  National Action Plan for Haritha B Establishment of National Council for Sustainable Development (NCSD)

Lanka Programme

B Sustainable development: Harita (Green) Lanka Programme
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3.2 Laws and Regulations related to Waste

3.2.1 Waste Management

a. Legal Framework

In Sri Lanka, LAs are responsible for collection and disposal of waste generated by residents
who live in the region, which is stipulated in the Municipal Councils Ordinances No.16, Urban
Council Ordinance No.61, and Pradeshiya Sabha Act No. 15. Each LA has been given the
authority to define the implementation rules necessary for the waste management and regulation
and to impose penalties.

At the provincial level, as supervision right over LAs was handed over from the central
government to the PCs through the 13th Amendment of the 1987 constitution, its rights relating
to waste management were accordingly handed over to the PC in the Provincial Council Act No.
42.

In 1980, the MoMDE formulated the National Environmental Act (NEA) No.47 aiming to
preserve the environment, to maintain environmental quality and to prevent pollution.
Consequently, the CEA has been established and their jurisdictions, functions, and
responsibilities are defined in the NEA. Furthermore, the Amendment to the NEA in 1993
requires an Environmental Impact Assessment (EIA) for the establishment of such facilities as
intermediate treatment and final disposal site(s) with a capacity exceeding 100 ton/day. The
legal frameworks related to SWM are summarized in the following table.

Table 3-2: Legal Frameworks Related to SWM

Year

Policy & Regulation

Description

1939

Urban Council Ordinance No. 61
of 1939

W Sections 118, 119, and 120
B Specify waste management responsibilities of UCs

1946  Nuisance Ordinance No. 62 of B Section 1-12
1939 and No. 57 of 1946
1947  Municipal Councils Ordinances W Sections 129, 130, and 131 in 1980
No. 16 of 1947 B [ egal and regulatory framework for waste management at the MC level
1979  Code of Criminal Procedure Act B Section 98
No. 15 of 1979 — Public Nuisances
1987  Provincial Councils Act No.42 of B Amended by Act No.56 of 1988
1987 B LAs contain provisions for waste management
1987  Pradeshiya Sabha Act No.15 of M Sections 93 and 94
1987 B Specify waste management responsibilities of PSs
1980  National Environmental Act No.47 M Section 12 and 26
of 1980 W Establishment of CEA
B Amended by Act No.56 of 1988 (Introduction of EPL, IEE, EIA)
B Amended by Act No. 53 of 2000, Gazette Extra ordinary No.1466/5 of 2006
2007  Prevention of Mosquitoes B Prohibition against creating conditions favourable to the breeding of mosquitoes.
Breeding Act No.11 of 2007
2008  National Thoroughfares B Section 64 (a), (b), (¢ ) and Section 65
Act No. 40 of 2008
2009  Gazette No. 1627/19 National B General Rules on SWM discharge and collection of waste(Prohibition of waste
Environmental (Municipal dumping at national highway and at any place other than places designated for
Solid Waste) Regulations, No. 1 of such purpose by the LA
2009.
b. Environmental Standards

The wastewater discharge standards are stipulated under the NEA according to the type of
industries and discharge methods. According to the list of “The prescribed activities for which a
license is required” (NEA No. 47, 1980 Section 23A amended by Act No. 1533/16 2008, CEA),
Waste Water Treatment Plants (WWTPs) as well as hospitals and factories using hazardous
substances are required to register on an annual basis. Amendments are also being proposed to
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the NEA to overcome delays in enforcement actions. No amendment components address
“wastewater” of any kind at present.

National Environmental (protection and quality) Regulation (EPL) -1990. Gazette Notification
Number 595/16 in 1990 and its amendment of Gazette Notification Number 1534/18 in 2008
provide the “General Standards for discharge effluents into inland surface waters”. The EPL is
applied for the following projects related to SWM11;

Common wastewater (industrial or sewage) treatment plants

Incinerators with a feeding capacity of five or more metric tons per day.

Water treatment plants with a treatment capacity of 10,000 or more cubic meters per day.
Municipal solid waste and other solid waste composting plants with a capacity of 10 or
more metric tons per day.

Solid waste recovery/recycling or processing plants with a capacity of 10 or more metric
tons per day.

Solid waste disposal facility with a disposal capacity of 10 or more metric tons per day.
All toxic and hazardous waste treatment facilities or disposal facilities or
recycling/recovering or storage facilities.

The defined project for the SWML is Industries /facilities that generate scheduled waste.

The Scheduled Waste Management License (SWML) is stipulated in the in the Gazette Extra
ordinary No. 924/13 of 1996, No. 1159/22 of 2000, and No. 1533/16 of 2008. There is no penal
clause for non-compliance although legal action is always necessary against the violation of the
regulations.

The standards concerning water reuse are published by the Sri Lanka Standards Institute but
currently there are no governmental requirements for the usage of sludge. The Sri Lanka
Standard for Compost from Municipal Solid Waste and Agricultural Waste - SLSI 1246 was
published in 2003. However, the “Sri Lanka Standard Specification for Organic Fertilizers” is
still in the draft format. Moreover, the code of practice for design and construction of Bio Gas
System for domestic (household) use was published as SLS 1292 — Part 1 in 2006. The
publication of Part 2 covering the farm scale system with capacity ranging from 10-100m3 is
still in progress'. The environmental standards related to SWM in Sri Lanka are summarized in
the following table.

' Based on the results of the JICA data collection survey
" WMA Our Plans for the Future Period Goals Objectives Strategies &Action Plans

" WMA Our Plans for the Future Period Goals Objectives Strategies &Action Plans

' Naofumi Sato, Ken Kawamoto and Mangalika Lokuliyanaga “Current condition and issues of municipal solid waste management
in Sri Lanka” (2014)

12 JST-JICA SATREPS Project: Environment Business Survey in Sri Lanka (May, 2014)
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Table 3-3: Environmental Standards Related to SWM

Year Pollution control regulation Descriptions
1983 SLS 614 of 1983 — Part 1 B Sri Lanka standards specifications for potable water
B Prescribes the physical and chemical requirements, and methods of sampling
and test for drinking water.
1983 SLS 614 of 1983 — Part 2 B Sri Lanka standards specifications for potable water
B Prescribes the bacteriological requirements and the methods of sampling and
test for drinking water.
1984 SLS 652 of 1984 B Tolerance limits for industrial effluents discharged into inland surface waters
1984 SLS 722 of 1984/1985 B Tolerance limits for inland surface waters for use as raw water for public water
/1985 supply
1990 Gazette Extraordinary No. 595/16 of M National Environmental Protection and Quality Regulations
1990 B Specify content and specifications of EPL, the tolerance limits for wastewater
discharge from major industries and activities
B Amended by Gazette Extra ordinary No. 924/13 of 1996, No. 1159/22 of 2000,
No. 1533/16 of 2008
B Scheduled waste management license (SWML)
1993 Gazette Extraordinary No. 772/22 of =~ B National Environmental (Procedure for approval projects) Regulations
1993 B Specify project approval agencies, projects for IEE/EIA approvals
B Amended by Gazette Extra ordinary No.859/14 of 1995 and No. 1104/22 of
1999
1994 Gazette Extraordinary No. 850/4 of B National Environmental Regulations on Ambient Air Quality
1994 B Amended by Gazette Extra ordinary No. 156/22 of 2008
1996 Gazette Extraordinary No. 924/12 of M National Environmental Noise Control Regulations
1996
2000 Gazette Extraordinary No. 1137/35 B National Environmental Regulations for Mobile Air Quality (Air Emission,
0f 2003 Fuel and Vehicle Importation Standards)
2003 SLSI1246 of 2003 B Sri Lanka Standard for Compost from Municipal Solid Waste and Agricultural
Waste
2006 SLS 1292 of 2006 B Code of Practice for Design and Construction of Biogas Systems — Part 1
Domestic Biogas Systems
2006 Gazette Extraordinary No. 1466/5 of =~ M Regulation on Prohibition of Manufacture of Polythene or Any Product of 20
2006 micron or below thickness
2008 Gazette Extraordinary No. 1534/18 B National Environmental Protection and Quality Regulations
0f 2008 B Management of scheduled waste
c. Guidelines

Guidelines related to SWM have been developed by several relevant ministries. Among them,
the guidelines developed by the CEA are to provide guidelines on the basic waste treatment
technology at the national level. But the CEA hopes that the local governments will be able to
review them and develop more stringent guidelines by themselves in the future. The guidelines
related to SWM in Sri Lanka are summarized in the following table.

Table 3-4: Guidelines Related to SWM

Year Guideline Relevant authority Descriptions
2001  Healthcare Waste Management Ministry of Health, & To provide evidence based recommendation to
Guideline Indigenous Medicine clinicians to manage hospital generated waste with

minimum harm to the environment.

2003  Solid Waste Management Ministry of Home Affairs, To support the SWM practice for LAs
Guideline for Local Authorities Provincial Councils and Local
Government
2005  Technical Guidelines on Central Environmental To support the SWM and sitting of engineered
Municipal Solid Waste Authority (CEA) landfills

Management in Sri Lanka

2007  Technical Guidelines on Solid Central Environmental To support the SWM and sitting of engineered
Waste Management in Sri Lanka  Authority (CEA) landfills"

2009  Guidelines for the Management Central Environmental To manage the scheduled waste management
of Scheduled Waste in Sri Lanka  Authority (CEA)

1* Regarding the final disposal, there is a regulation on open dumping by law but there are only two sanitary landfill sites (the Moon
Plains Landfill Site in Nuwara Eliya, Maligawatte Landfill Site in Dompe) and it is difficult for small LAs with less than 10 ton/day
of waste generation amount to construct a final disposal site taking into consideration their financial capacity. Therefore, the
guideline has flexibility and does not require the installation of leachate treatment facility.
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3.2.2 Environmental Impact Assessment (EIA)

a. Thelaw and guideline related to EIA

The EIA in Sri Lanka was introduced in the Coastal Conservation Act No.57/1981, but the EIAs
for projects was only implemented in coastal areas. On the other hand, the National
Environmental Act (NEA), enacted in 1980 and amended in 1988, included legislation related to
the EIA. The NEA made implementation of an EIA mandatory. In the NEA, the Project
Approving Agency (PAA) is responsible for the approval of the EIA. The organization
designated as the PAA is to be that which is most relevant depending on the project
characteristics such as its size, ecosystem and whether the area is inhabited by rare species and
so on. It is also stipulated that the project owner, including the Central Environmental Authority
(CEA), cannot be the PAA. Four related gazettes are listed below.

- No. 772/22 (24" of June, 1993)

* No. 859/14 (23rd of February, 1995)

* No. 1104/22 (5th of November, 1999)
* No. 1108/1 (29th of November, 1999)

Outline the type of projects that must conduct an environmental impact assessment (prescribed
projects). Prescribed projects are those that have a seriously a negative impact on the
environment and/or those that will be implemented in an environmentally sensitive area. The
EIA is mandated in the National Heritage and Wilderness Act in 1988, the North Western
Provincial Council Environmental Statute in 1990 and the Fauna and Flora Protection
Ordinance in 1993.

Table 3-5: Act, Statute and Ordinance list which mandate EIA

Name Targeted Area Enacted/amended Project Approving
year Agency
Coastal Conservation Coast Conservation
Act Coastal Area 1981 Department (CCD)
Central Environmental
National The area provided in Part 1988 Authority and related
Environmental Act IvC authorities and
departments
thlonal Heritage and Nature and wilderness arca 1988 Departmer}t of Wildlife
Wilderness Act Conservation
North Western gﬁ/ﬁﬁik;}ental
ProYlnmal Council Northwestern province 1990 Authority of the North
Environmental Statute .
Western Province
Fauna and Flora Within 1 mile form 1993 Department of Wildlife
Protection Ordinance  National Protection area Conservation

Reference: Profile on Environmental and Social Considerations in Sri Lanka (JICA, 2012)

Guidance for Implementing the Environmental Impact Assessment Process was prepared in
1993 by the CEA to enhance implementation of the EIA procedure by the PAA and the latest
version was made in 2006.

b. The contents of EIA procedure

The NEA divides the EIA procedure into two steps according to the project scale and extent and
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level of negative impact of the project. The details are as follows.

b.1 Initial Environmental Examination (IEE)

The Implementation of the IEE shall be mandatory when the PAA deems that the project doesn’t
have a severe environmental impact. The IEE report shall normally be composed within 10
pages and it should be conducted based on a brief survey of relevant documents and data. The
composition of the IEE report is as follows:

1. Executive summary

Objective, necessity and statutory requirement for the project
General and current environment

Environmental impact

Mitigation measures and environmental monitoring plan
Appendix

AN ol el

b.2 Environmental Impact Assessment (EIA)

The Implementation of the EIA shall be mandated when the PAA deems that the project has a
severe environmental impact. The EIA report shall include not only the general survey,
assessment and evaluation but also the Cost Benefit analyses. Generally, the projects targeted
for the EIA in Sri Lanka are large scale developments for water resources, construction of roads
and pipelines including environmental protection areas. The composition of the EIA report is as
follows:

Executive summary

Objective, necessity and statutory requirement for the project
Outline of the project and alternative plan

Environmental impact

Mitigation measures and Cost and benefit analyses
Environmental monitoring planning

Appendix

Nk

c. EIA procedure
1. The Project Proponent (PP) supplies preliminary information to the PAA.

2. The PAA implements scoping (environmental assessment) considering the
environmental impact and then, along with related organizations, asks the PP questions
regarding the project. The PAA then carries out the implementation decision of the
EIA or IEE, taking the results of questions into account, and then it finalizes the TOR
for the project.

3. The PP prepares the IEE/EIA report in three languages; English, Sinhala and Tamil.
After it is submitted to the PAA, the PAA publishes the IEE/EIA report in the
aforementioned three languages in the newspaper.

4. The PAA and the CEA review the IEE/EIA report and then the PAA notifies the PP of
their questionnaire for the project. Their questionnaire and opinion can be looked
through (reviewed) for 30 working days. If there is an argument between residents, the
PAA and CEA have to hold a public hearing.

5. The PAA can require the PP to provide clear and detailed answers depending on the
residential review.

6. The PAA can determine if a project gets passed or rejected with the CEA’s approval. In
case it passes, the project shall be within acceptable environmental impact levels.

7. In case it is rejected, a petition by the PP shall be permitted.

27



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

8. In case it is passed, the PP and the PAA shall implement the monitoring for
environmental impact items.

d. Approval procedure for EIA
The flow of the EIA procedure by the PAA is as follows

Preliminary
Information

(L]

EIA Required

IEE Required
Preliminary
Information Accepted

Operation of [EER
Public Notice

No
e

i i
: .
" "
i i
(14 : v 30)
. '
| '
| '
h )
1 1

Forward
08} | Comments to PP
Respond to = Further
(x) Comments by PP Forward Information
—— 106} | Comments to PP

Approved with (30) ‘@
conditions | Not Approved |

Approved with
conditions Not Approved
Notice to Public Appeal S z
Source: Road Development Authority. 2009. Environmental and Social Safeguards Manual.

Figure 3-1: The flow of EIA procedure by PAA

Review and monitoring of the development project at the coastal area by the Coast
Conservation Department shall be required under the Coastal Conservation Act. The flow of the
EIA procedure by the CCD is similar to the PAA flow.
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Application for
Coast Conservation Department (CCD)
project authorization

}

l CCD: Site analysis or Scoping |

IEE Required

EIA Required
CDD: Set TOR

CDD: Set TOR

|

EIA Report
IEE Report Submission Corrections and
Submission N i l‘— Resubmission
Corrections and
t Resubmission CCD: Sends copy to CCAC
Revision of T Public Notice in Tamil, Sinhalese and English
Report by CCD EIA Report Revision

—)-I Comments by CCAC l

Within 60 days after
submission

| Report Approval by CCD l | Comments by Public ‘

Within 60 days after
acceptance of comments

I CCAC: Analysis, Admission and Authorization |

Within 30 days after
Public Notice

Figure 3-2: The flow of EIA procedure by CCD

e. The Laws and regulations related to EIA
The Laws and regulations related to EIA are as follows

Table 3-6: The Laws and regulations related to EIA

No. Name of legislations and Policies Year

Forest Ordinance No. 16 of 1907 (as amended) and the Rules and Regulations 1907

! underthe Ordinance
5 Fauna and Flora Protection Ordinance No. 2 of 1937 (as amended by Act Nos. 49 1937
~0f 1993, 12 of 2005) and the Regulations under the Ordinance
3 Mines and Minerals Act 1973
4 National Water Supply and Drainage Board Law 1974
5  Coast Conservation Act 1981
6  National Aquatic Resources Research and Development Agency Act 1981
7  National Heritage Wilderness Act 1987
8  National Environmental Action Plan 1991
9  Clean Air 2000 Action Plan 1993
10 Forestry Sector Master Plan: To translate policy strategies into action (1995— 1995
2020)
11  National Biodiversity Conservation Action Plan 1998
12 National Industrial Pollution Management Policy 1998
13 National Strategy for Solid Waste Management 2002
14 Caring For The Environment 2003-2007: Path to Sustainable Development, the 2003
_successor of NEAP 1998-2001

15  National Environment Policy 2003
16  National Forestry Policy 2005
17  Progress Report 2011 and Action Plan 2012 (regularly published) 2012
18  Biodiversity Conservation in Sri Lanka: A Framework of Action 1998
19 Forestry Sector Master Plan—to translate policy strategies into action (1995— 1995
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No. Name of legislations and Policies Year
2020)
21  National Biosafety Policy 2005
22 National Forestry Policy 2005
23 National Policy on Elephant Conservation and Management 2006
24 National Wetland Policy and Strategy 2006
25  National Wildlife Policy 2000

National Environmental Act No. 47 of 1980 (as amended by Acts No. 56 of 1988

26 and 53 of 2000) and the Regulations under the Act 1980
29 Mahaweli Authority of Sri Lanka Act No. 23 of 1979 (as amended) and the 1979
Regulations under the Act
30  State Lands Ordinance No. 8 of 1947 (as amended) — Parts VI, VIII, IX 1947
32 Irrigation Ordinance No. 32 of 1946 (as amended) — Part VI 1946
33 Water Resources Board Act No. 29 of 1964 (as amended) 1964
34  Coast Conservation Act No. 57 of 1981 (as amended) 1981
35  Marine Pollution Prevention Act No. 35 of 2008 2008
36  Fisheries and Aquatic Resources Act No. 2 of 1996 (as amended) 1996
37  National Heritage Wilderness Areas Act No. 3 of 1988 1988
38  Soil Conservation Act No. 25 of 1951 (as amended) 1951
39  Plant Protection Act No. 35 of 1999 1999
40  Felling of Trees (Control) Act No. 9 of 1951 (as amended) 1951
41 Flood Protection Ordinance No. 4 of 1924 (as amended) 1924
42  Water Hyacinth Ordinance No. 4 of 1909 1909
43 Control of Pesticides Act No. 33 of 1980 (as amended) 1980
44  Atomic Energy Authority Act No. 19 of 1969 1969
45  Health Services Act No. 12 of 1952 (as amended) 1952
46  Municipal Councils Ordinance No. 29 of 1947 (as amended) 1947
47  Urban Councils Ordinance No. 61 of 1939 (as amended) 1939
48  Pradeshiya Sabha Act No. 15 of 1987 (as amended) 1987
49  Urban Development Authority Law No. 41 of 1978 (as amended) 1978
50 Sri Lanka Land Reclamation and Development Corporation Act No. 15 of 1968 1968
_ (as amended)
51 Agrarian Development Act No. 46 of 2000 — Part I1 2000
52 National Aquaculture Development Authority of Sri Lanka Act No. 53 of 1998 (as 1998
_amended)
53 Sri Lanka Sustainable Energy Authority Act No. 35 of 2007 2007
54 Code of Criminal Procedure Act No. 15 of 1979 (as amended) — Section 98 and 1979
~Section 261 of the Penal Code (as amended)
55  Nuisances Ordinance No. 15 of 1862 (as amended) 1862
56  Land Acquisition Act, No. 9 (1950/1956) 1950
57  Crown Lands Ordinance (1956/1960) 1956
58  Land Development (Amendment) Act, No. 9 1995
59  Land Development (Amendment) Act, No. 20 1996
60 A Reprint of the Land Development Ordinance (Chapter 464) as amended by Acts 1935

~Nos. 60 of 1961 and 16 of 1969

61  Temple Land Compensation Ordinance Unknown
Guidance for Implementing the Environmental impact Assessment Process,

62  Central Environmental Authority, No. 1 - General Guide for Project Approving 1995

~Agencies (PAA), No. 2 - General Guide for Conducting Environmental Scoping

63 Environmental Guidelines for Road and Rail Development in Sri Lanka, Central 1997
Environmental Authority

64  National Involuntary Resettlement Policy 2001

Source: Profile on Environmental and Social Considerations in Sri Lanka, July 2012, JICA
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f. Permission and License related to Environment

The Environmental Protection License (EPL) is Sri Lanka’s major regulatory program for
control of industrial pollution stipulated in the National Environmental Act No. 47 of 1980,
which was amended by Acts No.56 of 1988 and No. 53 of 2000. Industries and activities that
have to be issued EPLs are classified under three categories: Category A, B and C. If a proposed
project falls under Category A, the project proponent requires an EPL from the CEA, while
Category C projects require EPLs from the respective local authorities. Like Category A,
Category B projects require EPLs from the CEA, but the EPLs can be processed though the
regional office of the CEA.

In Sri Lanka, solid waste is categorized into three groups mainly according to the generation
sites: Municipal solid waste, health-care waste and hazardous waste. In the actual disposal and
treatment, health-care waste is divided into either municipal solid waste (non-hazardous waste)
or hazardous waste (NSWMSC and JICA 2008).

Municipal solid waste is managed by Local Authorities (LAs). While the disposal and treatment
of hazardous waste is the responsibility of the discharger, the CEA is responsible for the
supervision of hazardous waste management. As for municipal solid waste (non-hazardous
waste), the CEA asks LAs for site clearance of municipal solid waste facilities, including
landfills. A facility that receives over 100 tons/day has to perform an EIA and receives approval
while one that receives less than 100 tons/day needs only an environmental recommendation
from the CEA (NSWMSC and JICA 2008). In addition to an EIA, a facility that receives over
10 tons/day has to obtain an EPL.

3.3  Current Situation of Waste Management Sector

3.3.1 Collection and Disposal Amounts of General Waste

The waste generation amount in Sri Lanka has increased from around 6,400 ton/day in 1999
(UNEP, 2001) to 10,786 ton/day since 2009 (University of Moratuwa and NSWMSC, 2013)
due to the economic growth after the end of the civil war.

Among the nine provinces, the generation amount of the Western Province is the largest,
accounting for 33% of the total generation amount of the country while that of the Uva Province
occupies the smallest share of generation amount (only 5%). As for amounts of collected waste,
the amount of waste collected in the Western Province is also the biggest occupying 52% in the
total collected waste of Sri Lanka and those of the Uva and the North-central provinces are the
smallest accounting for only 3%. The waste collection rate in the Western Province, which
includes the major metropolitan areas, is 51%, the highest among all the provinces. On the other
hand, the waste collection rate in the North-central province is the lowest (15%).

As some local authorities operate several disposal sites, the number of final disposal sites in the
country was 349 in 2013, exceeding the number of total local authorities (335). The total
amount of waste disposed at final disposal sites was estimated to be equal to the total collected
waste.

Among the final disposal sites of Sri Lanka, the Moon Plain Disposal Site in Nuwara Eliya was
constructed by JICA in 2003 as a controlled disposal site and the regional disposal site in the
Ampara District of the Eastern Province was constructed by UNOPS. There is also the Dompe
Disposal Site, a sanitary landfill site supported by KOICA.

Detailed information of the waste generation amounts, the collection amounts, the waste
collection rates and the number of final disposal sites of Sri Lanka are as follows.
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Table 3-7: SWM Indicators of Sri Lanka

Provinces Generation amounts Collection amounts Collection  Number of final
(ton/day) (ton/day) rates disposal sites

1. Northern 566 5% 178 5% 31% 16
2. Eastern 785 7% 347 10% 44% 40
3. North-central 616 6% 91 3% 15% 35
4. North-western 1,134 11% 187 5% 16% 45
5. Central 1,585 15% 304 9% 19% 47
6. Sabaragamuwa 835 8% 178 5% 21% 30
7. Uva 587 6% 116 3% 20% 24
8. Western 3,502 33% 1,793 52% 51% 52
9. Southern 1,158 11% 264 8% 23% 60
Total 10,768 100% 3,458 100% 32% 349

Source: Moratuwa University and NSWMSC, 2013

3.3.2 Intermediate Treatment
In Sri Lanka, one of the major types of intermediate treatment facilities is a compost facility.
Although there were 71 compost facilities in 2010, the number increased to 112 and the total
processing capacity of the facilities reached 542 ton/day resulting from the Pilisaru project and
support by the NSWMSC.
The Western Province possesses the largest number of compost facilities (21 facilities) among
the nine provinces in Sri Lanka and the total daily processing capacity of the compost facilities
in the province is 117 ton/day. On the other hand, the Eastern Province operates three facilities
only with a total processing capacity of 11 ton/day. As the compost plant of the Karadiyana
Disposals Site in the Colombo District was not operational in 2015, it was not included in the
information.

Table 3-8: Target waste diversion through composting (MoMDE, 2015)

. - No of compostin Target waste handling b
Province District facilitiI;s ¢ corrﬁ)ost plants (Ton/%lay};

Northern Province Jaffna 3 11
Anuradhapura 14 47

North Central Province Polonnaruwa 2 12
Sub total 15 59

Kurunegala 16 88

North Western Province Puttalam 5 30
Sub total 21 118

Kandy 4 17

. Matale 4 8

Central Province Nuwara Eliya 5 5
Sub total 10 30

Colombo 2 7

. Kalutara 7 69

Western Province Gampaha 8 41
Sub total 17 117

Hambantota 8 30

. Matara 7 51

Southern Province Galle 9 13
Sub total 24 94

Kegalle 6 34

Sabaragamuwa Province Rathnapura 2 2
Sub total 8 36

Badulla 5 52

Uva Province Monaragala 2 4
Sub total 7 56

Ampara 5 13

Eastern Province Baticaloa 1 9
Sub total 6 22
Total 112 542
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3.3.3 Industrial Waste

a. Organizational and Legal Framework

In Sri Lanka, industrial waste was considered as hazardous waste that requires special control
and classified as “Scheduled Waste”. This type of waste is regulated by the Guidelines for the
Management of Scheduled Waste in Sri Lanka. According to this guideline, generators of
scheduled waste must obtain the Scheduled Waste Management License (SWML) in addition to
the Environmental Protection License (EPL). The EPL must be obtained every year from the
time of construction for any facility that would generate the specified type of waste.

In Sri Lanka, Holcim Geo-cycle Company, which is the only company that possesses the
scheduled waste treatment license, conducts proper treatments on scheduled waste. Companies
generating the scheduled waste must have carried out construction with qualified organizations
on collection and treatment of their scheduled waste and introduce a declaration system for
tracking and monitoring the treatments implemented on their scheduled waste.

The monitoring of scheduled waste generating companies targets only those with SWML.

b. Scheduled Waste Data Management

Companies with SWML are obliged to report to the Central Environmental Authority (CEA)
about the types and amounts of their scheduled waste. Presently, 350 entities were identified as
having obtained the SWML. Although the CEA has information about each of the entities, there
are no completely updated statistics about the scheduled waste.

The generation amount of the scheduled waste is 53,000 ton/year, according to the statistics
compiled in 2003.

3.3.4 Medical Waste

a. Organizational and Legal Framework

In Sri Lanka, the Ministry of Health (MoH) supervises medical waste. The MoH has been
promoting proper disposal of medical infectious waste to be discharged from medical
organizations in accordance with the Healthcare Waste Management National Policy (draft) and
the National Guideline of Medical Infectious Waste.

The guideline also regulates methods of e-waste and cytotoxic waste management, and color
codes for separation of medical waste. Although the Amendment to the National Environmental
Act (NEA) of 2008 indicated that all medical organizations must obtain the Environmental
Protection License (EPL) together with either the Scheduled Waste Management License
(SWML) or the Hazardous Waste Management License (HWML). There is only a limited
number of hospitals that possess both of the licenses.

As only 45 hospitals that are under supervision of the central and the provincial governments
obtained both the EPL and the SWL among the public hospitals, the Government of Sri Lanka
has been promoting other hospitals on qualification for both of the licenses under the Sri Lanka
Health Sector Development Project (Il Phase) financed from a loan of the World Bank.

b. Current Conditions of Medical Waste Treatment

There are around 1,000 medical organizations nationwide. Forty of them are large-scale
hospitals. Although medical waste at the large-scale hospitals is separated in accordance with
the guidelines, treatment and disposal of medical waste have not been conducted properly.

Since a waste incinerator with a processing capacity of 7 ton/day was constructed in Moratuwa
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in 2014 under the Grant Aid by the Government of Korea, medical waste generated at hospitals
in Kandy, Badulla, Galle and Jaffna is being disposed at this facility. The operation and
maintenance of this facility was transferred to a private company under the principle of
public-private partnership (PPP). The treatment fee (collection and transportation costs are
included) of the facility is 67 LKR/kg for general medical waste and 80 LKR/kg for hazardous
and infectious medical waste. There are also several small-scale medical organizations with
small incinerators.

In addition to the above, a project for construction of a regional medical waste treatment facility
for infectious waste of 134 hospitals has been approved and is expected to be financed with soft
loans from the Government of Australia. If the facility is constructed, medical waste from the
surrounding medical organizations will be transported to and treated at this facility.

c. Medical Waste Data Management

Although the MoH manages data of medical waste generated at around 35 major hospitals, an
integrated database of all medical waste generated in the country has not been developed as yet.
This data was created under a past donor-financed project.

3.3.5 Waste to Energy

a. Policy of Renewable Energy

The Ministry of Power and Energy has formulated the National Energy Policies and Strategies
of Sri Lanka (2008) which envisages the gradual increase of non-conventional renewable energy
resources to provide the right mix to generate electricity, as summarised in following Table.

Table 3-9: Generation mix proposed by the National Energy Policies and Strategies

(2008)
Conventional Maximum from o Minimum ﬂom
Year Hydrolytic (%) Oil (%) Coal (%) non-conventional
yaroly renewable energy (%)

1995 94 6 - -

2000 45 54 - 1

2005 36 61 - 3

2010 42 31 20 7

2015 28 8 54 10

Source: (M/P&E, 2008).

The Government has also recognised the need to elevate biomass as both a commercial crop as
well as the third fuel option for electricity generation and accordingly declared Gliricedia
sepium as the fourth plantation crop after tea, rubber and coconut in 2005. Biofuels, as an
important constituent of transport energy, will be developed to take a 20 % share by 2020.

b. Status of Waste to Energy Projects

Although several waste to energy (WtE) projects were launched or announced previously, none
of them have been completed yet.
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Table 3-10: Status of WtE projects in Sri Lanka

Site

Execution body

Detail

Karadiyana at Kesbewa
in Western Province.

Kerawalapitiya,
Muthurajawela in
Western Province.

Korathota, Kaduwela
in Western province.

Kaburupitiya, Matara
in Southern Province

Jathikapola and
Narahenpita in
Colombo MC.

The Kandy Municipal
Council.

Octagon
Consolidated
Berhad (Malaysian)
and WMA

Orizon Renewable

Energy (Pvt) Ltd,
Renewgen
Environment
Protection Kotte
(Pvt) Ltd and
WMA

Biogreencycle Ltd.
CEA

Sri Lanka
Sustainable Energy
Authority and the
Colombo Municipal
Council

The Kandy
Municipal Council
signed and EcoTech
Lanka Limited

The build-own-operate plant at a cost of US$248
million will be wusing an Advanced Thermal
Gasification Process capable of destroying up to
1,000 tonnes a day of local municipal solid waste and
generate a minimum of 40MW electricity. The
launch ceremony was held in 06 October, 2011,
however, the project infrastructure has not been
developed yet.

Sri Lanka conducted an Environmental Impact
Assessment (EIA) study for 40mw mixed municipal
solid waste to energy, project at Kerawalapitiya,
Muthurajawela. The Project would have constructed
a comprehensive and environmentally acceptable
Waste to Energy Plant in an area of 20 acres of
uninhabited land at Kerawalapitiya, Muthurajawela
to generate power from the gasification of municipal
solid waste. The EIA was completed by the end of
year 2010. This project was also not initiated.

In year 2012, the WMA and Renewgen Environment
Protection Kotte (Pvt) Ltd collaborated to implement
a waste to energy project would have add 8 Mw to
the national grid. This would have been implemented
in Korathota, Kaduwela in the Western province. The
Company has tied up with Hitachi Zosen as its
technology partner to use this technology in the
project. However, this project was not implemented
due to various financial and socio-economic issues.

The inauguration was held for the technological
portion of the third phase of the project under the
patronage of the Central Environment Authority
(CEA) with Biogreencycle Ltd. However, the project
was halted in mid-2015 due to insufficient fund
allocation by the Ministry of Environment through
the CEA

The Sri Lanka Sustainable Energy Authority in
collaboration with the Colombo Municipal Council
has implemented the first pilot scale biogas project at
Jathikapola in Narahenpita. This project is deemed to
generate 26,280 kWh of electricity per annum from
market waste generated in the premises

The Kandy Municipal Council signed an agreement
with EcoTech Lanka Limited to establish a 10Mw
Waste to Energy facility at Gohagoda in year 2008.
The first EIA was completed by 2010; however the
project is still at the site rehabilitation stage.
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3.4  Outcome of Japanese Support for Solid Waste Management in Sri Lanka

3.4.1 Current Condition of Support by NSWMSC for Solid Waste Management of
Local Authorities

NSWMSC was established in 2007 In accordance with recommendation of “The Study on
Improvement of Solid Waste Management in Secondary Cities in Sri Lanka (2012)” by JICA.
Furthermore capacity of NSWMSC was enhanced during the “Capacity Upgrading Project for
the National Solid Waste Management Support Centre” (2007-2011) by JICA. After the JICA
Project, NSWMSC has supported to solve the issue of local authorities. The breakdown of
support activities by NSWMSC in 2012 and 2013 are shown in the following tables.

Table 3-11: The Breakdown of Support Activities by NSWMSC for Local Authorities in

2012
Support Detail Cost (LKR)

1.Continuation project 1.1 Kalpitiya PS : Construction of compost plant 10,837,413.59
1.2 Nochchiyagama PS ~ Construction of compost plant 4,973,226.62
1.3 Kinniya PS : Construction of compost plant 9,740,304.00
1.4 Kinniya UC : Construction of compost plant 10,980,968.88
1.5 Tawalama PS : Construction of compost plant 4,567,116.51
1.6 Dibulagala PS : Expantion of compost plant 1,393,070.63
Total 42,492,100.23
2. Promotion of 3Rs 2.1 Distribution of home compost 3,791,550.00
2.2 Distribution of Waste Separation Bin 354,200.00

2.3 Weligama UC : Establishment of Plastics/ Polythene
recycling centers 5,829,692.16
Total 9,975,442.16
3 Improvement of 3.1 Rathnapuara MC : Improvement of existing final disposal site 3,272,547.50
existing final disposal site 3.2 Kuliyapitiya UC : Improvement of existing final disposal site 1,422,040.60
Total 4,694,588.10
4 Improvement of 4.1 Haldummulla PS : Improvement of existing compost plant 3,201,294.74

isti t plant .

cxistng compost plan 4.2 Baddegama PS : Improvement of existing compost plant 1,069,685.86
4.3 Tangalle UC : Improvement of existing compost plant 2,926,300.77
Total 7,197,281.37
5.Construction of new 5.1Nuwaragampalatha (Central) PS 6,249,971.39
compost plant 5.2Minipe PS 4,741,180.21
5.3Mannar UC 11,034,498.04
5.4Karachchi PS 7,847,658.02
5.5Pelmadulla PS 9,485,311.63
5.6Nuwara Eliya PS 11,610,570.41
3t 50,969,189.70
6. Training Programs for officers and workers on SWM 1,854,700.00

total 181,733,530.82

Source:NSWMSC Annual Report 2012
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Table 3-12: The Breakdown of Support Activities by NSWMSC for Local Authorities in 2013

Support Detail Cost (LKR)

1.Continuation project 1.1 Kalpitiya PS : Construction of compost plant 1,959,289.26

1.2 Nochchiyagama PS: Construction of compost plant 893,652.68

1.3 Kinniya UC : Construction of compost plant 1,931,193.79

1.4 Nuwaragampalatha PS : Construction of compost plant 240,000.00

1.5 Minipe PS : Construction of compost plant 3,356,781.43

Total 8,380,917.16

2. Promotion of 3Rs 2.1 Distribution of home compost 1,395,195.00

2.2 Distribution of Waste Separation Bin 3,169,470.96

Total 4,564,665.96

3 Improvement of 3.1 Rathnapuara MC : Improvement of existing final disposal site 1,552,934.92

existing final disposal site 3.2 Kuliyapitiya UC : Improvement of existing final disposal site 112,831.50

Total 1,665,766.42

4 Improvement of 4.1 Baddegama PS:Improvement of existing compost plant 693,694.73

existing compost plant 4.2 Tangalle UC: Improvement of existing compost plant 2,038,961.56

Total 2,732,656.29

3.Construction of new 5 1 Mahiyanganaya PS 3,660,349.72
compost plant

5.2 Paranagama PS 1,634,303.05

Total 5,294,652.77

6. Distribution of Waste Separation Bin to Province 20,000,000

7. Design of sanitary landfill site at Madulla PS 40,000

8. Training Programs for officers and workers on SWM 202,621

9.All island SWM completion 2,985,375.50

10.Procuremne t of excavator 9,450,000.00

11.Others 7,232,385.09

Total 62,549,040.19

Source:NSWMSC Annual Report 2013

3.4.2 Outlook of the utilization of the guideline for planning, management, and
pollution control of waste landfills by SATREPS

a. Outline of the guideline for planning, management, and pollution control of
waste landfills by SATREPS

The objectives of the SATREPS project are to develop a pollution prevention and remediation
technology of waste disposal sites that take into account the regional characteristics in Sri Lanka
and to formulate the guideline for sustainable and applicable planning, maintenances and
operations for waste landfills in collaboration with the Ministry of Local Government and
Provincial Council and the Ministry of the Environment. In addition, strengthening research and
development capacities of the related counterpart organizations and training young engineers
and researchers of both countries through the SATREPS are also the other objectives. The
SATPREPS consists of five activities and the [Activity 5] is as follows.

[Activity 5] Finalise the guideline for sustainable and applicable planning, maintenances and

operations for waste landfills. This guideline will be effectively utilized in the field in order to
contribute to sustainable waste management.
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The following four items are required as outcomes of [ Activity 5] and they were integrated into
the guideline for planning, management and pollution prevention for waste landfills (2016
edition). The workshop has already been held to listen to the opinions of the relevant officials of
the Ministry of Local Government and Provincial Council and the Ministry of the Environment.

Outcome 1: The cases of social competence evaluation and improvement plans (action plan)
for the waste management business of local government

Outcome 2: The cases of hazard map for the appropriate site selection for landfills and the
guideline for appropriate site selection for new landfills based on the technical
approach in the Central Province and the Southern Province.

Outcome 3: Suggestion for environmental monitoring plan and methodology for existing
landfills and its surroundings and the monitoring cases.

Outcome 4: Introduction of case studies and combination examples of low-cost,
low-maintenance, low-environmental impact site-specific pollution control and
restoration techniques for waste landfill sites.

These outcomes were integrated into the guideline for planning, management and pollution
prevention for waste landfills (2016 edition), which was submitted to the Ministry of Local
Government and Provincial Council and the Ministry of the Environment and is expected to be
posted on the website of the University of Peradeniya, CEA and NSWMSC. Moreover, even
after the end of the SATREPS project, this guideline will be updated regularly by the committee
members consisting of NSWMSC, CEA and the university officials under the initiative of the
Ministry of Local Government and Provincial Council.

b. Outlook of the utilization of the guideline for planning, management, and
pollution control of waste landfills by SATREPS

The major organizations related to the SWM in Sri Lanka are the Ministry of Local Government
and Provincial Council, the Ministry of Environment, NSWMSC, CEA, provincial councils and
local governments and any of them need what is described in the guideline for planning,
management, and pollution control of waste landfills (2016 edition), therefore it is determined
to be fully utilized. In particular, the cases shown in the above mentioned outcomes from 1 to 3
seem to be possibly used immediately. However, regarding the "Outcome 4: Introduction of
case studies and combination examples of low-cost, low-maintenance, low-environmental
impact site-specific pollution control and restoration techniques for waste landfill sites”,
outdoor experimental studies are still in progress so it cannot be applied to the site immediately.
For this reason, the pollution control and restoration techniques (selection of the liner material
and the soil covering specification) should be partially used.

The table of contents of the guideline and the relevant organizations to be expected to utilize
it are shown below.
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Table 3-13: The table of contents of the guideline and the relevant organizations to be
expected to utilize it

Table of Contents Major Organizations who Purposes of utilization
utilize it

1.Introduction — —

2. Solid Waste Management in CEA/Provincial Councils To develop legislation of SWM
Sri Lanka
NSWMSC To assist Local Governments in
formulating Action Plans
Local Governments To formulate Action Plans

3.Risk Assessment and Risk NSWMSC/CEA/ Provincial To develop legislation of SWM
Management of Waste Landfill ~ Councils

Local Governments To formulate Action Plans
4.Environemtal Monitoring of CEA/ Local Governments To develop and implement the
Existing Waste Landfill environmental monitoring plans
5. Landfill Site Selection NSWMSC/CEA/Provincial ~ To select suitable landfill sites based

Government/Local on the technical approach

Governments
6. Pollution Control Techniques Local Governments/ To properly plan and operate landfill
for Waste Landfill NSWMSC / CEA sites by introducing low-cost,

low-maintenance, low-environmental
impact site-specific pollution control
and restoration techniques for waste
landfill sites.

7.Conclusive  Remarks and — —
Futre Prospective

3.5 The SWM Problems at the National Level

The Government of Sri Lanka (GOSL) indicated the lack of sustainability in the SWM system
as a critical issue in the Ten-year National Development Plan (2006-2016). It emphasized the
importance of promotion of the 3Rs and establishment of environment-friendly disposal sites
for accomplishment of a sustainable SWM system, and prepared an investment plan.

Moreover, the GOSL prepared the National Action Plan for the Haritha Lanka Programme
(2009-2016) in 2009 aiming for sustainable development in the country. Within this programme,
SWM issues were also indicated as critical development issues and establishments or proper
replacements of SWM infrastructures in local authorities was stressed within the strategy.
However, the current waste collection rate estimated based on the generation amount has been
51% in the Western Province, the most populated province in the country, and only 32% on
average for the country (Moratuwa University and NSWMSC, 2013).

One of the reasons for the insufficient implementation of SWM improvement plans is the
insufficiency of the legal system such as a special law on waste treatment. The contents that are
required in Sri Lanka’s laws and regulations on waste treatment are as follows:

(1)Definition of waste: General waste and Industrial waste

(2)Obligations of relevant parties: Provinces, regions, local authorities, business entities
and residents

(3)Obligations related with waste treatment: Local authorities and business entities

(4)Waste treatment plan

(5)Waste treatment standards: Collection, transportation, treatment and disposal of
general and industrial waste
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The definitions of solid waste, management policy, service, facility, recycling, regulation,
penalty and so on are mentioned in the Japanese “Waste Management and Public Cleansing
Law”. Local authorities in Japan formulate the solid waste regulation or by-law according to
above mentioned law and execute the solid waste management based on the clear legal basis.
On the other hand, there is no such higher law of solid waste management in Sri Lanka. The
local authorities cannot formulate proper regulation or by-law and it causes importer solid waste
management.

Table 3-14: Japanese Waste Management and Public Cleansing Law

CHAPTER I GENERAL PROVISIONS

CHAPTER Il MUNICIPAL SOLID WASTE
Section 1 Municipal Solid Waste Management
Section 2 Municipal Solid Waste Management Service
Section 3 Municipal Solid Waste Disposal Facility
Section 4 Special Provision on Recycling of Municipal solid waste
Section 5 Export of Municipal solid waste

CHAPTER III INDUSTRIAL WASTE
Section 1 Industrial Waste Management
Section 2 Information Processing Center and Industrial Waste Appropriate
Management Promotion Center
Subsection 1 Information Processing Center
Subsection 2 Industrial Waste Appropriate Management Promotion Center
Section 3 Industrial Waste Management Service
Section 4 Specially Controlled Industrial Waste Management Service
Section 5 Industrial Waste Disposal Facility
Section 6 Special Provisions Pertaining to Recycling of Industrial Waste
Section 7 Export and Import of Industrial Waste

CHAPTER III-Il WASTE MANAGEMENT CENTER
CHAPTER IV MISCELLANEOUS REGULATIONS

CHAPTER V PENAL REGULATIONS

3.6 Other Donor’'s Activities

In Sri Lanka, activities of the donors related to SWM are very dynamic. The outlines of their
activities and the lessons learned are described below.

3.6.1 United Nations Office for Project Services (UNOPS)

a. Environmental Remediation Programme (ERP)

The UNOPS implemented the Environmental Remediation Programme (ERP) with the CEA as
a counterpart in the Ampara District in the Eastern Province of Sri Lanka by using the
supporting funds for the tsunami victims. This programme was conducted in Phase 1 (2007 -
June 2011) and Phase 2 (July to June 2013, 2011) and the budgets for each phase was 10.5
million euros (14.3 million dollars) and 2.14 million euros (2.91 million US dollars)
respectively. In this programme, they conducted capacity training for waste management
officers and public awareness activities in all of the 12 municipalities including the Ampara
District and also provided seven disposal sites, five recycling centers, five compost plants, and
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one transfer station.

A fee-based waste collection system has been established in the Eastern Province, which is now
being adopted by local authorities in other parts of the country. Also the marketing channels to
sell compost produced from collected waste have been established and over 1,700 bags of
compost are now produced each month, generating over US$ 28,000 in revenue per year.

In addition, this project has been recognized as a best practice of waste management by the
CEA. The factors for success include community awareness programmes and school recycling
projects, which were launched to encourage locals to 'reduce, reuse and recycle'. Also specific
training was provided for women to help ensure their households properly disposed of waste.

Building on the success and lessons learnt in Ampara, the UNOPS is now implementing a new
project to support local authorities in the neighbouring district of Baticaloa, with financial
support from the EU™.

As a lesson learned, in order to continue to maintain the running of constructed waste treatment
facilities, it is essential to conduct capacity building for SWM of the LA that operates the
facility and also to establish a financial system that will secure a sufficient budget for SWM.
The Sri Lankan side always has a strong demand for hard facilities. However, there is a risk that
the built facilities could be left alone without actually carrying out any operations. The
counterpart of this project was the CEA but it should be noted that they are merely a
policy-making institution and not the implementing agency of waste management. In addition,
since there is no cooperation between the MoLGPC, which has control over the LAs that
execute the decisions made by the CEA, and the CEA, there were many cases of delays and
suspensions in the implementation stagel5.

Other than this programme, the UNOPS is planning to implement SWM projects in the five
target municipalities in Jaffna in the Northern Province and is currently seeking funds. They are
also considering the possibility of assistance to the coastal district (Chillaw, Negombo, etc.) of
the Western Province where their waste problem is serious.

3.6.2 KOICA

a. Construction of the Dompe Final Disposal Site

KOICA started the project for Sri Lanka’s first sanitary landfill in Maligawatte in 2008 with the
CEA as a counterpart. The construction started from 2014 and the operation started in April
2015. The Korea Kunhwa Engineering & Consulting Co., Ltd. was in charge of the design.
KOICA and the Sri Lankan Government funded the project with 4.5 million USD and $ 1.5
million USD respectively16.

It was designed for a cluster system in the beginning of the project but only accepts waste from
the Dompe PS due to opposition from the community. In Sri Lanka, not only in the case of the
Dompe landfill site but across the country, there is always strong public opposition towards the
construction of such waste treatment facilities and many of the projects have been suspended.
Therefore, careful consideration and consultation with residents are needed in this regard.

b. Construction of Incineration Facility in the Kotikawattha Mulleriyawa PS

KOICA is implementing the construction project of incineration in the Kotikawattha

4" UNOPS Homepage:
(https://www.unops.org/english/News/UNOPS-in-action/Pages/Converting-waste-into-benefits-for-the-entire-community.aspx)
(viewed on July 28, 2015)

!> Based on the results of the interview with UNOPS on September 4, 2015

1 JST-JICA SATREPS Project: Environment Business Survey in Sri Lanka (May, 2014)
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Mulleriyawa PS with the CEA as a counterpart. It is designed to receive 22 — 25tons/day for
incineration out of 40 ton/day of waste collected in the region and the total cost of O&M is
estimated at 800,000USD annually.

C. Pilot Project for Volume Based Bag (VBB) System

The KOICA has been planning to introduce the volume based bag (VBB) system with the
WMA as a counterpart since 2013. They started the pilot project in October 2015 and sell
plastic bags (20L) for mixed waste for 40Rs each.

In Sri Lanka, waste collection service has been provided for residents for free of charge in most
areas, therefore residents are not willing to pay money for such services. However, it is essential
for the LAs to ensure sufficient budgets for SWM for the establishment of a sustainable waste
management system as well as construction of such facilities. It is important to attempt to
introduce such a system.

3.6.3 Korean Economic Development Cooperation Fund (EDCF)

The EDCF has been implementing the construction project of sanitary landfill in four cities
(Anuradhapura, Kandy, Colombo, and Hikadduwa) from May 2014 to February 2018 with the
MoMDE as a counterpart. The total budget of the project is 42 million USD and the landfill
construction sites include Monriviawatte, Payagola, Gonadhikawatte, and Keerikulama. They
are now in the detailed design stage and the Korean Kunhwa Engineering & Consulting Co., Ltd.
is in charge of the design.

Each of the sanitary landfills is designed for as a cluster system covering 20 LAs. Regarding the
Payagola disposal site, there has been strong opposition from residents living in the vicinity of
the original planned disposal site, Panadura, and so the site was changed to Payagola and thus
progress is slower than the other sites (currently under the review of the F/S). The outline of
each site is shown below.

Table 3-15: The outline of EDCF project site

Name of DS Total site Landfill Capacity Lifespan Service target LAs

area area
7 LAs including

Rajgama PS

11 LAs including

Udunuwara PS

2 LAs including East

Nuwaragampalatha PS

Monriviawatte 8.lha 3.4ha 37.8t/d 32 years
Gonadhikawatte 11.3ha 3.9ha 76/t/d 20 years

Keerikulama 9.7ha 4.6ha 15.2t/d 32 years

Although the project has been signed with the MoMDE, the LAs are in charge of its operation
after the construction of the facility. There have been such concerns that the MoMDE has no
control over the LAs and the LA has neither technical skills nor financial capacity to cover the
cost of O&M after the construction of the facilities17.

3.6.4 Asian Development Bank (ADB)

a. Local Government Enhancement Sector Project (LGESP)

The ADB has implemented the "Local Government Enhancement Sector Project (LGESP)"
from September 2011 to December 2016, which includes a waste management component. The
target sites are 108 LAs in seven provinces excluding the Northern Province and the Eastern
Province (all are pradeshiya sabhas). LGESP is supporting the 108 LAs to develop reform plans

17 Based on the results of the interview with EDCF on September 3, 2015
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and SWM action plans. SWM action plans had been developed together with the Project
Management Unit (PMU) under the command of a technical officer of the LA and have already
been developed in all of the target LAs. According to the developed action plans, they have
been implementing home composting, community awareness activities, and waste separation
and also provided 200 home compost bins, tractor and collection equipment for each LA. In
addition, compost centres have been constructed with a two-step loan in four PSs (Agalawatta,
Hambantota, Wilgamuwa, and Balangoda)18.

b. Mainstreaming Integrated Solid Waste Management in Asia

The ADB has implemented regional technical assistance called "Mainstreaming Integrated Solid
Waste Management in Asia" since December 2013, which includes Sri Lanka as a target
country. SWM is also one of the components and two cities will be selected but are still
undetermined.

Other than that, the project investigation of SWM that covers the Eastern and the Northern
provinces such as Trincomalee, has been implemented but is still in the proposal stage.

3.6.5 World Bank

a. Metro Colombo Urban Development Project

The World Bank has implemented the “Metro Colombo Urban Development Project” with the
Ministry of Defence and Urban Development as a C/P from 2012 to 2017. The project includes
five target sectors such as flood protection, the central government administration, SWM, urban
transport and the sub-national government administration. The total project budget is 326
million USD, of which 6% is allocated for SWM mainly for the improvement of the waste
collection system19.

b. Strategic Cities Development Project

The World Bank has implemented the “Strategic Cities Development Project” with the Ministry
of Economic Development as a counterpart from 2014 to 2019. The total project budget is
192.08 million USD and SWM is included in its component. The target areas include the Kandy
District and the Galle District20.

3.6.6 VNG International (International Co-operation Agency of the Association of
Netherlands Municipalities) & Velsen helps Galle Foundation

a. LOGO South Country Programme Sri Lanka

The VNG International and Velsen Helps Galle Foundation have jointly implemented the
“LOGO South Country Programme Sri Lanka” for the tsunami affected area to support the
administrative capacity building of LAs since 2004. This project aims to develop integrated
SWM plans and the project plan in such target areas as Galle, Akameemana, Habaraduwa,
Welligama and Matara. In the beginning of the project, each LA carried out their activities
individually with the support of the VNG but in 2007 a regional approach has been taken by
involving the governor of the Southern Province as a counterpart. After that, the cooperation
between LAs and commitment to the project have been secured. Consequently, the project was

'8 ADB Homepage http://www.adb.org/projects/42459-013/main (viewed on September 6, 2015)

1 World Bank Home page: (http://www.worldbank.org/projects/P122735/metro-colombo-urban-development-project?lang=en)
(viewed on July 28, 2015)

2 World Bank Homepage: http://www.worldbank.org/projects/P130548?lang=en (Viewed on September 3, 2015)
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decided to continue after 200921.
3.6.7 Federation of Canadian Municipalities (FCM)

a. MCP (Canada/Sri Lanka Municipal Cooperation Program)

The FCM has implemented the MCP (Canada/Sri Lanka Municipal Cooperation Program) with
the MoLGPC as a counterpart with the financial support of the Canadian International
Development Agency (CIDA) in the tsunami affected area since 2005. The target LAs include
Baticaloa, Trincomalee, Ampara, Galle, and Matara and it covers good governance, gender, and
SWM.

3.6.8 SEVANATHA Urban Resource Center

Community Based Solid Waste Management Project in Matale and Rathnapura Cities
(Integrated Resource Recovery Centre Project - IRRC)

SEVANATHA is a NGO founded in 1989 in Colombo. They have implemented the
"Community Based Solid Waste Management Project in Matale and Rathnapura Cities
(Integrated Resource Recovery Centre Project - IRRC)" with the financial and technical
assistance of UN-ESCAP since 2007. The IRRC aims to promote a business model for the
implementation of the 3R approach based on the perspective that producing sufficient benefits
from waste is necessary for the establishment of sustainable SWM. In Matale, intensive
community awareness activities have been carried out to promote waste separation and currently
seven tons of organic compost is being produced daily. The compost plant, constructed in 2014
in Kanadola of the Rathnapura City, produces five tons of compost daily22.

3.6.9 Energy Forum

a. Integrated Sustainable Waste Management Center, Hambantota

Energy Forum is an NGO founded in 1991, aiming to promote renewable energy and
sustainable SWM. With financial assistance from WASTE Netherlands and VNG International,
they had implemented the SWM capacity development project called the "Integrated
Sustainable Waste Management Center, Hambantota" from 2007 to 2010. They established the
Town Clearing Society (TCS) which was made the SWM section independent from the
Hambantota UC and implemented the production and sales business of the compost and plastic
chips in the Hambantota disposal site in order to achieve financial independence23. This kind of
assistance reveals the establishment of a secured system, which enables benefits to be generated
from waste for sustainable SWM.

3.6.10 Sri Lankan Government

a. Metro Colombo Solid Waste Management Project

The Sri Lankan Government is planning a project to transport waste to be collected in the
Colombo MC to the disposal site in the Puttalam District by train. This is called the “Metro
Colombo Solid Waste Management Project”. Since it is impossible for the MC to establish a
new disposal site due to the lack of land, the plan is to reload the collected waste in the

2'VNG International “LOGO South Country Program Sri Lanka”
http://www.cities-localgovernments.org/committees/cib/Upload/compendium/EN_38 LOGO_South Country Programme Sri_Lan
ka.pdf (2006)

2 SEVANATHA Home page http:/www.sevanatha.org.lk/ongoing-project-community-based-solid-waste-management.html
(viewed on July 28, 2015)

# Energy Forum Homepage http:/efsl.Ik/AboutUs.aspx (viewed on September 4, 2015)
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Kolannawa Transfer Station, which is planned to be constructed in the existing Meethotamulla
disposal site, and transfer it to a new final disposal site in Puttalam by train (20ft container x 26
units). The EIA has already been submitted to the CEA, but it is said that the actual operation
will start after three years even if it is approved. The total project budget is estimated at 107
million USD (SLR 14,017 million) and the operation costs of the Puttalam disposal site are
estimated at 10.8USD/ton24. The outline of the projects related to the SWM of each donor is
summarized in the following table.

* Based on the results of the interview with CMC on August 28, 2015

45



S/4 Jo uoneneas

Jopun Apuaund pue 3sa301d orjqnd o3 anp pake[ap st 7 ejoSeled m BUIB[M[LIDOY] emnppeyIy
SY10T SULIOA0D WISAS 10)sN[) m ‘oapemeyIypeuon) ‘e[oSeAR] ‘oquojo)
py1 ©0D Sunnsuo)) 2 Junvoursuyg emyuny] uedloy £q paudisoq m Q)R MBIALIUOIA] UT ST ‘Apuey] 810C
oFeys uS1sop poqrelop ur Apuerm) m AIejues 4 Jo UOTONINSUO)) ‘emdeypemuy uoruIzy $SN -¥10C Ioad
S10T 100 woiy payuswadur aq [[im 3oafoxd a[eos 10[1d m
J)sem paxiw 10§ Feq onserd 70z 10 ANT0F m
SuIsIeI 9NUOAJI 10J WAISAS Seg paseq SWN[OA m 90UIAOI] 109fo1g
VAM d/Om WIRISOM 000°01$ SN 10[1d (GA) Seq poseq ownjop €107 VOIOA
dsn000°008 29 M N0 10 1500 pjewnsy m
"pajeaI) oq [IM S eMeATId[NIA Sd eMBALIS[MIA] Sd
BUBYNEMEYIOY] Ul POJRISUSST 9)SBM P/I0f [8101 JO INO ABP/AST~TT W BURYNEMENIIOT Ul eMeATIS[NIA ©
Va0 :d/O m J10jeIaUIoUl JO UOHONNSUOT yeynemeqnod Sd emeALId[INIA BUBYNEMENNOY  T10T VOIOX
1s9101d o11qnd 03 anp 4 odwo(q ur
P93997[00 d)sem Jdoode AJuo Inq waIsAs 103snyo 10J paudisop A[[euISLO m 1,A007TS Aq
P11 0D Sunnsuo)) 29 Juredurduyg emyuny] uea1ody £q paulisog m (ey 0UIAOI] uorIug 1$SN
610¢ 1dy ur pajonysuo) m [ € ‘BaIR) [[IFPUE] PAISAUITUD UIISO M ‘VOI0
Kep/suoy (] Junowe dASsep\ m pue soxa[dwoo juerd ‘opemesIeA Ag uoryiuu S10C
vVad:d/O m Sunsodwos Jo uononnsuo) ‘Sd edwoq S $sn 100foxd g7 Areyrueg odwoq  -800¢ VIO
1sodwoo 103 Juswdo[oAap josIew pue ssouisng m 00
Mme[-Aq NS JO uonenuio] m yuowdmba uonos[oo ggsem 20u1A0I]
JuowdAoIdwI uordI[0) MW ‘$2103s 3ur[9Ad21 ‘uone)s uIo)seqy
QWAYOS 29 195 JO UOTIR[[RISU] W I0Jsuen ‘saniioey 3sodwoo 9omsIqQ (499) swwrerdorg
Suipying Ayroedeos 29 ssoudIeme AIUNUWIIOD) m ‘s[[iypue] paroduIuyg rO[ROIIRY UOTIRIPIWY [BIUSWIUOIIAUT  €]10T (SdoNn) N4
3sodwos 10J Juowdo[oAp JosjIeW pue ssauisng m
Me[-£Q NMS JO UOHR[NULIO] m (zosey
SVT0I Ul HH % ssoulsng U0 aseg eje(] JO JUSWysIqeIsy m R deroz-11oz:u
JuswdAo1dwl uordI[0) M juowrdinba uoro9[0d ysem 0UIAOI] o6z $SN
SYT Ul QWAYDS 994 I9s() JO uone[eIsu] m ¢5a101s SuI[0£0a1 § ‘UoIILIS uId)seyq ‘(1oseyd)
Suipying Ayoedeos 29 ssousIeme AIUNWIWOD) 19Jsueny | ‘saniroe} jsodwoo 9o1msIq 1102-,L002:u (d9q) swwesdold  €10¢ (SIONN)  Nd
9)SeM PIOS JO [esodsIp [euoISoY m G ‘s[[ypue] pa1oduISuy / eredury oruc | $SN UONBIPOWIY [BIUSWUOIIAUY  -£00T
Jrewoy Ajnjroe urejy uones0| 1509 199[01g o 19fo1g Ied X Iouoq

Jouoq yde3 Jo NMS au 0} paje|ay s108loid :9T-€ a|qeL

‘P17 0D 0ABOY resnyoy
(w2Ir) Aouaby uoneladoo) euoneussiu| ueder

eyueT US Jo dlgnday 1SI[e100S dneloowaq ul
wawabeue|y a1SEA PIIOS UO ABAINS UONDB|I0D kIR

46



1ASNS 01 o9 1M weennd ur 7 103 1509 uoneredo amng m
‘uonen[eAd Jopun pue pajo[dwos Apeaie vig m

JOLISI Wefennd oy ul nexpenty ul [[1] pue] Arejues

0} B[[NWEJOYIOIA] 1B UONEIS IoJsuel) & wolj urel) £q pajiodsuer)
99 1M P/LINOOZ UOISay 0quIo[0)) ONIJA dY) Ul PAJeIduds oisep m

Teuoyew diyo onseld pue 3soduwod jo dfes pue
aimjoejnuew y3noay) wsAs Jununoosoe yroddns-J[os Jo juowysijqeIsg
(SOL) 4191008 FULIBI[D) UMO, JO JUSWIYSI[qRIST

‘uonesddo s)1 Suruuns AppuaLmd pue
107 ut eandeuyjey ur ejopeuey] Je }[Inq sem a0ud)) Y[ A1oeded pis m
“1o3[IeW [BO0] J) T FUI[[9S 10J S[BLINJBW J[qR[OAIAI 3] [[e sajeredas
PUE $109[[00 puE J)sem OTURSIO JO P/} £ SA[PURY DY J[RIBN
yoeoidde (SurjoAooy pue asnoy ‘0onpay])
A€ ayp yuswdrduw 03 WO ssauisng e Sunowoid je Jurury m

'6007 101 Papu)xa 109f01] m

*£007 191J& 90UIA0I]
UISYINOS 9y} JO JOUIDAOL) A} YIIM UdNe) sem yoeoidde [euoiSoy m
‘uerd WM S pareISaju] Jo uonenuio,] m

sjuouoduwod oy} Jo ouo ST NS m

00T UT TWEUns [ 37} Aq pajodjje d1om

jey syT ul (swstueydowr A10jedionred pousyiSuans pue AIOAIOP
901A19s ‘quawddeuews suone1ddo) 9oueuIdA03 [800] dAoldwi O], m

syuouodurod a1} Jo aUO ST NS W

INMS 10§ PaYeOO][E ST 123pnq [€10} 34} JO %9

UONESIUIWIPY JUSWUISAOL) [eUONEU-qNg ‘Jodsuer] ueqin ‘AMS
UONEISIUIWPY JUSWUIIAOL) [BHUD)) ‘U010 POO[] JO SISISU0D)
Juowdo]oAd( ueql) pue 90U JO ANSIUIA :d/D

"Pa109[as 304 JOU INq PIOA[AS A [[IM SO T
sjuouodurod o) Jo oUO ST M S
QOUB)SISSY [BOIUYOI ], [BUOISOY

90In0s Je uoreJoI3os ASep
SQIIAI}OR SSOUAIEME AJIUNWIO))
3sodwoos swoy

d/V INMS Pao[dwod sy 801 [TV
ue[q U0V JNMS PUE UB[J WIOJOY JO UOTB[NULIOJ

B[[NWEIOYIIN
Ul UOIJE)S JOJSUBL], “POLISI(
weenngd oy ul nexpenry

ur (1 pue Areyues

Kyroey Surjokoal
onseld gueld jsodwo)

DN d[eIBN Ul pue DN
eindeuypey u1 ejopeuey|
e SO JO uononInsuo))

(epo3uereg

‘emnues[ip ‘ejojuequie
‘eNeme[eSY)Sdy ut

anuad ysodwo) guowdinba
[[1JPUE] PUE UOT)O[[0D
9)sem Jo uorsiaoid v yoea
Joy suiq jsodwod awoy 0z

B[RO
“osiq
wepepng

on
BlOJURQUIBH

OIN
eindeuyjey

pue
OIN SleIeIN

BIBIBIN
pue eweSIo M
‘emnpereqeyq
‘eURWIIWRYY
Qe

RIRIRIA ‘9[[RD)
‘eredury
‘9o[RWIOdULL],
‘eo[eoneyg

JLISIp 9[[eD
“oLsIp Apuey|

QJOUTAOIJ
urseq

pue 90UIA0I
UIdYION
1dooxa
soouraoxd

[1e ut (]oAd]

Sd) SV 801

(uorypru
LI0VT AT
=) oI

L0T$ SN

uor|
wg'z61 $SN

u
oINu9TE $SN

109f014 yuswoSeue|y
9)SEA\ PI[OS OqUIO[O)) 0NN

elOJUBQUIBH
19)u9)) JuswaSeur A
QISe A\ 9[qeureISnS pajeISojuy

O¥AI - walo1g anua)

KI19A000Y 90In0SdY pajerdajuy)
san1) eindeuyjey pue o[eje Ul
103[01d INA\S Paseqd Aunwio))

eyue U owwersorg
Anuno) yinog 0OHO'T

(weidoird uoneradoo) rediotuniy
eue] Hg/epeue))dON

109fo1g
juswrdo[eAa( sent) d1391eng

109fo1q yuowdoaasg
UBqI() 0QUO[0)) ONIJA]

BISY Ul JUOWIOSRURIA 9ISBA
p1joS pajeISaju] Sureansurejy

(dsaD71) 100lo14 103005
jusmddueyuH JUSWUIDAOLD) [8I0]

Surod
uo

-¢10¢

0roc
-L00T

Surod
uo

-L00T

00T

S00T

610C
-¥10C

L10T
-¢10T

€10T

910¢
-110C

JUSWILLIOAOD) UBNURT LIS

[euoneUIaIU]
DNA ‘Spue[IayioN
LSV ‘wnio] A31oug

dVOSd-NN
‘VHLVNVAHS

uonepuno |
aqren sdjoy uesfo A
‘TeuoneuINU] DNA

vamon
¢ (INDA) senifedioruniay
ueIpRUR)) JO UONRIIPI ]

Jued pHIom

Sued PLOM

aav

aav

‘P17 0D 0ABOY resnyoy
(w2Ir) Aouaby uoneladoo) euoneussiu| ueder

eyueT US Jo dlgnday 1SI[e100S dneloowaq ul
wawabeue|y a1SEA PIIOS UO ABAINS UONDB|I0D kIR

47



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

4 Basic Information of the Priority Local Authorities
4.1 Kataragama Pradeshiya Sabahas in Uva Province -

4.1.1 Outline of the LA (Local Authority)

Kataragama is in the Monaragala District of the Uva Province, in the southeast of Sri Lanka. It
is located at the entrance of the Yala National Park, known for safari, and is a sacred place for
the Sri Lankan people. The total area is 586.84 km2.

Although Kataragama was a small village surrounded by jungles in the early days, the city has
undergone many improvements with successive governments investing in public transportation,
medical facilities, business development and hotel services since the 1950s. When the
Kataragama festival is grandly held from July to August every year, the Perahera parade is
performed throughout the town every night and a number of people visit there from abroad as
well as from Sri Lanka. The main industries are tourism, hotel services, wood processing and
agriculture25.

The climate of Kataragama is hot all throughout the year. The average maximum temperature is
around 25-28 degrees Celsius. In Kataragama, the six months from October to February and
from April to June make up the rainy season. The remaining times are the dry season which
sometimes causes drought. The average rainfall is 1,000-1,500ml per year26.

The Kataragama PS (Municipal Council) has 5 GNs (Grama Niladhari —Village Officer)
divisions. The floating population reaches up to 30,000 people as many tourists and pilgrims
visit the temples. The population trend from 2010-2015 of the Kataragama PS is as follows.

Table 4-1: Population Trend of Kataragama PS (2010-2015)

Year 2010 2011 2012 2013 2014 2015

Population 21,867 22,187 22,415 21,912 22,087 NA

Source: Divisional Secretariat, Kataragama (Population is estimated by the population growth
rate)

4.1.2 Current Status and Problems of Solid Waste Management
a. Organization and Legal System

a.l Legislation and Policy

The Kataragama PS implements solid waste management activities based on the Pradeshiya
Sabhas Act (No. 15 of 1987).

a.2 Solid Waste Management Plan

The PS has formulated an action plan related to SWM in 2010. Also, with the support of the
Pura Negma "Local Government Enhancement Sector Project (LGESP)*"", implemented by the
UDA and ADB, a master plan for waste management was formulated in 2014. Based on this

#* Based on the interview with the Secretary of Kataragama PS (November 6, 2015)

% Kataragama Divisional Secretariat Annual Report 2014 (Divisional Secretariat, Kataragama)

" Targets are 108 municipalities (all are Pradeshiya Sabaha level) in seven provinces with the exception of the Northern Province
and the Eastern Province. It helps the municipalities to formulate a Reform Plan and SWM Action Plan. The implementation period
is from September 2011 to December 2016.
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action plan, the PS implements public awareness activities, promotion of home composting, and

waste separation.

a.3 Organization

In Kataragama PS, the Public Health Section is in charge of solid waste management. The head
of the Public Health Section is the Technical Officer (TO) who supervises the collection (truck)
drivers. Under that, there is a Labor Administrator who supervises street sweeping and waste
collection that Road Sweepers and Health Labourers conduct. The Development Assistant is
appointed by the Uva Provincial Council and assigned to a subject officer in waste management

in the Kataragama PS to support the TO. The role of the Public Health Section is as follows:

® Waste collection and transportation Service

® Public health activities (dengue fever prevention)

® Road sweeping

® Public awareness of waste separation
® Disposal of animal bodies

In the Kataragama PS, there are no MOHs (Medical Officer of Health) nor PHIs. Although there
is one MOH and two PHIs in the Provincial Health Ministry, they come to support dengue
prevention activities only upon request from the PS. They are not actively involved in SWM

activities.

The following figure shows the organizational structure and the staff of the Kataragama PS.

Organization Chart

Katharagama Pradeshiya Sabha

Council

Chairman

Secretary

I Sub Committees (4)

!

Finance committee
Industries committee

oW

Environment committee

Housing & community development committee

Librarian

Library
Trustee

|
Management Management Management Development Programme Revenue Technical
L - -

Assistant (i) Assistant (i) Assistant (jii) his Assistant Assistant Administrator Officer
| | | Labour Tractor

Administrator Driver

Driver Pre-school Office Security Vehicle
Matron Assistant Controller
Road Heaith
Sweepers Labourers

Figure 4-1: Organizational chart of whole Kataragama PS
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Organization Chart
Solid Waste Management

Katharagama Pradeshiya Sabha

Council

Chairman

Secretary

Tractor Drivers

Technical Officer

2 permanent drivers with 3 labourers with
valid driving licences who work as drivers

Labour
Administrator

Road Sweepers Health Labourers
12 workers who operate 35 permanent & 21 casual
hand carts workers of waste collectors

Figure 4-2 Organizational chart of SWM section in Kataragama PS

Table 4-2; Staff related to SWM in Kataragama PS

Staff Number Remarks
Engineer 0
TO(Technical Officer) ! Heaq of Public Health
Section

Subject Officer of SWM (Development 1

Assistant)

Labor Administrator 1

Work Administrator 1 Occasional Support

Health Administrator 1 Occasional Support

MOH(Medical officer of health) 0

PHI(Public health inspector) 0

SV (Supervisor) 0

Collection workers Permanent 35
Temporary 21

Road Sweepers Permanent 12

Driver Permanent 2 +3 stand-by drivers
Temporary 0

Disposal site workers Permanent 0

Other (Compost plant) Permanent 11 Including 7workers+3secur

ity+Itractor driver
Total
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a4 Issues of Organization and Legal System

Compared to the MC and the UC, the PS constantly lacks human resources. The technical
officer (TO) and subject officer of SWM are supposed to play the main roles in waste
management activities, however they tend to be occupied with daily activities and it seems that
only the secretary understands the whole waste management system.

Also, there is a shortage of collection workers so there are many complaints that the collection
service is not provided in a timely manner.

b. Technical System

b.1 Storage and Discharge

In the Kataragama PS, the separate collection system has just been introduced in some areas at
the end of October 2015. However, containers for separating organic waste have not yet been
distributed to each household. Therefore, residents have been instructed to discharge separated
organic waste and other waste in a different plastic bags. Since the door-to-door collection is
provided by the PS, residents put waste on the roadside in the morning of the designated
collection day.

b.2 Collection Subject

The Kataragama PS directly collects and transports waste from residential and commercial areas.
On the other hand, the PS is not in charge of collection in the temple area so the temple related
staff collect and transport waste by themselves. In addition, when there are religious festivals,
the Physical Planning Dept. 28(affiliated with the Ministry of Housing and Construction)
collects waste generated from these activities as only the PS itself cannot deal with the huge
amount. Under the supervision of TO, two collection drivers and 35 collection workers collect
waste.

b.3 Collection Method

The collection area of the PS is divided into three areas; the Sella Kataragama area near the
Sella Kataragama disposal site, the city area which is the center of the PS, and the Wedasifi area
near the Galapitagalayaya disposal site. The city area and the Wedasifi area are divided into
three areas; A, B, C. The separate collection area includes area B and C but not area A, the most
commercialized areas. In those areas, waste is separated into organic and other waste.

% There is a branch office of the Physical Planning Dept. in the temple area.
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oy
-
Sella Katharagama DS~

Dispasal site in
Templeares

Wedzsiti Kanda

Figure 4-3: Waste collection area and disposal sites in Kataragama PS (as of Nov.
2015)

Collection coverage of the PS is around 40% by area basis. The following table shows the
collection method and frequency of waste.

Table 4-3: Waste collection methods and frequency of Kataragama PS

Area Type of waste Collection method Frequency
Area A and . House-to-house
Sella Kataragama Mixed waste collection Everyday
Organic waste House-to-h ouse Twice/week
collection
Area B & C House-to-house
Other waste . Once/week
collection

b.4 Collection Amount

Waste collected by the Kataragama PS is transported to the Galapitagalayaya DS and the Sella
Kataragama DS. Since there is no truck scale, the accurate waste amount is not recorded.
However, if it is estimated from the number of truck loads (1 load = 1.5ton), it is 8 loads/day,
so the collected amount is about 12 ton/day.

b.5 Collection Fee

The Kataragama PS does not collect any waste collection fees from households. On the other
hand, they collect fees from hotels and guesthouses (depending on the size) in the PS every
month. They do not collect any fees from other business entities.
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Table 4-4: Collection fee for hotels in Kataragama PS

Type of waste Size of hotels Fee(LKR/month)

General waste Less than 5 rooms 1,000

General waste 5-20 rooms 2,000
General waste More than 20 rooms 3,000

Since the separate collection system has been introduced, a new charging system will be soon
applied based on the Pradeshiya Sabhas Act (No. 15 of 1987) as below.

Table 4-5: New collection fee after introduction of separate collection in Kataragama PS
(not effective as of Nov. 2015)

Type of waste Type of business Fee(LKR/month)

Organic waste Hotels Max. 4,000
Other waste Hotels Max. 6,000

Organic waste Other businesses than hotels Max. 1,000
Other waste Other businesses than hotels Max. 1,500

b.6 Collection Vehicles

The PS has three tractors for waste collection and modified one tractor for the collection of
night soils into waste collection. Therefore, they have four tractors for waste collection in total.
All of the vehicles are almost 100 % in operation although they frequently need some minor
repair works. The following table shows the number of collection vehicles.

Table 4-6: Collection vehicles of Kataragama PS

Number not in

Type of vehicles Number operation Remarks
(average)
Tractor with trailer 4 0 All are working but frequent
minor repair work needed
Tractor with gully sackers 1 Used for compost plant
Hand cart
Tipper 1
The PS keeps the driving record of each vehicle including mileage and collection areas
covered.
b.7 Maintenance Methods of Collection Vehicles

The Kataragama PS has neither workshop nor engineer; they outsource all repair works.
Whenever the drivers find problems, they report to the secretary and the TO and the TO
investigates the problems. The driver submits a request letter to the development assistant, then
the development assistant estimates the costs. If the purchase or repair work costs less than
1,000 LKR, it will be paid in cash. If it costs less than 5,000 LKR, the Development
Committee’s approval is necessary (but no quotation is needed). If it costs more than 5,000
LKR, the Development Committee’s approval and quotations from three different sources are
necessary.

b.8 Intermediate Treatment

In Kataragama, there is one compost plant which consists of a biogas facility and a recycling
center where recyclables are sorted and stored. This plant has been established by the Swedish
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Cooperative Centre called AfATE (Alliance for Appropriate Technology Exchange) in 2013 but
when they left in 2014, it failed. Then, the Hambandotta SMDF (Social Mobilization
Development Foundation) came to support the PS in resuming separate collection in August
2015. The PS has just resumed separate collection in collaboration with the NGO29 since the
end of October 2015. The PS provides workers, water, electricity and uniforms, etc and the
NGO gives financial support and advice.

The structure of the compost is an aerobic fermentation system, where waste is rotated over the
three phases within the concrete rocks with holes for ventilation. Leachate is stored in the tank
and pumped up to use for the adjustment of the water content of the compost (namely, is added
to maintain the appropriate moisture content in the compost heaps). The organic waste
transported to the compost plant comes from a separate collection area (the area B & C) and the
total amount is 7 load/month (around 0.35 ton/day). The production of compost is 700
kgs/month and the selling price is 10 LKR/kg. Most is sold to the residents at the weekend
market. The compost residue is buried in a pit within the compound. The details are shown in
the following table.

Table 4-7: Intermediate treatment facilities in Kataragama PS

Execution Year of
Type Address Capacity  establishm Remarks
body ent
Compost plant PS & 0.35 2013 Fenced by electric wires to avoid
ton/day elephants.
NGO(the . . .
) . Galapitagalaya The produced biogas is used for
Small-scale land is Sko/da 2013 . .
biogas facility  leased by o ya g/day the kitchen in the compost plant.
he Dept ,Raja Mawata, . )
Recvelin the Dept. Kataragama Not in operation as of Nov. 2015
facil}; + & of NA 2013 as separate collection has just
Y Forestry) started.

Photo : Compost plant in Kataragama PS

* The NGO members do not consist of the community nearby the plant but of traders and social activists in Kataragama PS.
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Photo : Recycling facility in Kataragama PS

b.9 Final Disposal

Kataragama has three final disposal sites (see Figure 4-3 of b2.2). The PS is in charge of the
Galapitigala Yaya disposal site and the Sella Kataragama disposal site. The other disposal site is
located in the temple area and the Physical Planning Department collects and disposes waste
generated from the worshipers and the temple areas.

Approximately 75% of waste collected by the PS is transported to the Galapitigala Yaya
disposal site, and 25% to the Sella Kataragama disposal site. Both disposal sites are open
dumping sites and daily landfilling is not conducted.

(1) Galapitigala Yaya Disposal Site

It is located approximately 7km southwest from the PS City Hall and the total area is two acres
(0.81ha). The land had been used in leasehold from the Divisional Secretariat in 1987 but was
transferred to the PS from 2001 to the present.

Usually nobody stays at the disposal sites but the collection driver reports the situation to the
TO. Approximately 6 load/day (about 10 tons) of waste is disposed. There are about 50 wild
elephants living in the surroundings of the disposal site and they sometimes come to seek food.

About 1.0 km
from the main
road

50 m

I
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3% 5

Collected waste is unloaded where it is accessible. Surrounding environment is poor due to bad
odor and flies.

Access road to the DS: disposal site becomes When DS cannot be accessed waste is dumped
inaccessible during the rainy season along the access road

(2) Sella Kataragama Disposal Site

It is located approximately 7km northwest from the PS City Hall and the total area is two acres
(0.8ha). The land has been used in leasehold (annually updated) from the Provincial Secretariat.
The PS collects general waste and septic tank sludge in the Sella Kataragama area. The
collection amount of general waste is two load/day (about 3 tons/day). On the other hand the
septic tank sludge is dumped into the hole, and local residents complain about it overflowing
during the rainy season.

A site survey of this disposal site was not conducted as we had no access to the site because of
heavy rain. For this reason only the photograph and satellite photo of the access road are shown
below.

There was no evidence of waste scattering as observed from the satellite photo.
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b.10 Issues of Technical System

Regarding collection and transportation, no specific containers for separated organic waste are
distributed to the residents, therefore it is inefficient for collection workers to open the plastic
bags to check whether it is organic waste or other waste each time they load waste. In order to
make it more efficient and hygienic, containers for separate collection should be distributed to
the residents.

Collection service is only provided to the commercial area and the hotels; in the residential area
it is based on self-disposal such as open burning and burying. The UC has many tourists,
therefore the improvement of collection service rates is an urgent issue for environmental
conservation.

As for the intermediate facility, it is a challenge to operate the compost plant sustainably in the
future.

There are four dumping sites (final disposal site) in the PS; two sites are operated by the PS and
one site is located in the temple area and the waste is disposed by the Kataragama branch of the
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National Physical Planning Dept. The remaining site is an illegal dumping site. All of the final
disposal sites are open dumping and not managed well. It is an urgent issue to establish a
management system for final disposal site as the final destination of municipal solid waste.

c. Recycling Activities

c.l Source Separation

In some areas of the Kataragama PS, buckets for separated organic waste were distributed by
the WMA to residents in 2013. However, residents used them for cooking or washing at home
as the public awareness activities were not fully implemented.

In the Kataragama PS, separate collection is introduced in some areas in order to recover
organic waste to be brought to the compost plant. Additionally, source separation is being
promoted. On the other hand, no collection service is provided by the PS in most areas,
therefore residents bury waste in a pit in the backyard or burn it on site. Also, the valuable
materials are sold to informal recyclers.

We did not find any community recycling systems or recycling activities.

c.2 Reduction of Organic Waste

The Kataragama PS does not subsidise any home compost bins. Moreover, the incentive to do
home composting is considered to be low because the coverage area of waste collection services
is high and there is a large commercial area.

The Kataragama PS, with the support of Pura Negma project, distributed home compost bins to
70 tax-payers of the assessment tax as of November 2015. It is planned to provide 200 more
bins within the next 3 months.

c.3 Recycling Valuable Materials

It is said that four middleman shops that buy and sell valuable materials exist in the suburbs of
the Kataragama PS. We conducted an interview with one of these shops. Most of the valuables
are collected by middleman shop workers with handcarts in the neighbouring area. The
summary of the interview is shown below.
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Table 4-8: Purchase of valuable materials at Middleman Shop

Type of C:rlrllf)?ltril(tm Buying price  Selling price Destination Remarks
Valuables (ton/mth) (LKR/kg) (LKR/kg)
Plastic - - — — Not collected becguse
Polythene 0.3 10 45 Rggly:if;(j‘t

Other than Metal 2. Not
Metal 1 0.3 — — — sold because the market
value is low
Middleman at ~ Fish can etc.
Colombo
Recycler at Sale after crushing
Colombo
Recycler at
Colombo
Local Flower  Reuse as wrapping paper
Shop
Recycler at Mainly used book
Colombo

Metal 2 0.25 8 15
Glass 1 2 5.75
Cardboard 0.5 5 18
Newspaper 0.2 15 25

Paper 0.3 5 18

* Based on the interview with Middleman Shop owner (N vember 5,2015)

Photo : Middleman shop in the city

c4 Issues of Recycling Activities

While the system of separate collection has only just begun in some areas of the Kataragama PS,
it is necessary to first encourage residents to make sure they separate their waste (source
separation). It is necessary to establish a system (effective and hygienic storage and discharge
method, setting a separate collection date and time, providing reliable collection services, etc.)
that can be easily understood and adopted by residents.

Recycling of valuable materials is performed in middleman shops. There are types of
recyclables which are not bought and sold even though they are marketable. Such materials such
as Plastic and PET are bulky so the market value is comparatively low. Therefore, they are not
recovered and found at the final disposal site. Also, for most of the recyclers the final
destination of valuables are located in the capital Colombo so the transportation cost is high and
therefore the price they are will to pay is low. Compression and palletisation of valuable
materials is necessary to increase the added value.
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d. Public Awareness

d.l Current Situation of Public Awareness Activities

In the Kataragama PS, separate collection has been implemented in some areas and public
awareness activities to promote source separation have been carried out. An outline of public
awareness activities are shown below.

Table 4-9: Outline of Public Awareness Activities in Kataragama

Public Awareness Activities

Execution body  PS(Supported by the CEA and PHI)
Title Source separation activities
Budget source ~ None (SMDF is expected to provide financial support in future)
Budget amount  None
Public announcement through loud speaker
Methods . . )
Monitoring of separate collection by police

Besides that, in accordance with the time of festivals, the Kataragama PS holds a meeting with
the Trade Association and instructs them to improve the handling of waste in the PS.

d.2  Participation Level and Manners of Citizens

The level of cooperation of the residents for source separation is low because separate collection
has just started. Many of the complaints that the PS receives from residents are related to poor
waste discharge manners of the tourists and worshipers of the temples.

d.3 Issues of Public Awareness Activities

In the Kataragama PS, public awareness activities for source separation are conducted but the
level of cooperation of the residents is still low. It is essential to set the discharging rules (target
waste for separation, collection date, discharge point, and discharge method) in order for
residents to easily understand. It is also necessary to implement environmental education in
schools as well as activities to improve discharge manners at the same time.

e. Finance

el Financial Condition of the Pradeshiya Sabha

The table below shows the past three years of financial data for the Katharagama Pradeshiya
Sabha (Katharagama PS). According to the table, the difference between annual revenues and
expenditures of the pradeshiya sabha has been positive in each year and its share in total annual
revenues accounted for 6% on average. However, observing the condition year by year, the
amount of total expenditures was at same levels with those of the revenues except in the year
2014.

Table 4-10: Annual Revenue and Expenditure of Katharagama PS (Unit: Thousand LKR)

Annual Averages

No Category 2012 2013 2014 000 LKR 9,
1 Approved Budget 71,622 79,156 85,748 78,842
2 Actual
Revenue 32,663 44,495 74,882 50,680  100.0%
Own-source revenue 18,329 0,330 20,455 19,705 38.9%
Grant 14,334 24,165 54,427 30,976 61.1%
Expenditure 32,400 43,571 67,330 47,767 94.3%
Recurrent 30,625 42,387 45,790 39,600 78.1%
Capital 1,776 1,184 21,540 8,167 16.1%
Profit or loss 263 924 7,552 2,913 5.7%

Source: Katharagama PS, “Programme Budget: 2013-2015”
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The share of own-source revenues is roughly 40% while that of grants was estimated as roughly
60% (table below).

Table 4-11: Breakdown of Annual Revenue of Katharagama PS (Unit: thousand LKR)

Annual Average

No Types of Revenues 2012 2013 2014 000 LKR %

1  Own-Source Revenue:

Rates & Taxes 1,241 1,512 864 1,206 2.4%

Rents 6,393 8,031 7,784 7,403 14.6%

License 452 732 756 647 1.3%

Fees For Services 1,314 1,976 1,759 1,683 3.3%

Warrant Costs And Fines 1,841 1,989 0 1,277 2.5%

Other Income 7,087 6,090 9,292 7,490 14.8%

Total Own-Source Revenue 18,329 20,330 20,455 19,705 38.9%

2 Grants:

Recurrent Grant: 14,334 21,060 26,532 20,642 40.7%
Salaries 14,334 21,060 26,532 20,642 40.7%
Council Members Allowances 0.0%
Other Recurrent Grant 0.0%

Capital Grants 0 3,105 27,895 10,333 20.4%

Total Grants 14,334 24,165 54,427 30,976 61.1%

Total 32,663 44,495 74,882 50,680  100.0%

Source: Katharagama PS, “Programme Budget: 2013~2015"
The share of capital grants in the total revenues is relatively large, accounting for around 20%.
On the other hand, the amount of total recurrent expenditures occupies 80% in the total
expenditures of the pradeshiya sabha and its amount is almost double in comparison with that of
the own-source revenues. According to the tables, the pradeshiya sabha has not spent all the
capital grants received in the latest two years.

Table 4-12: Breakdown of the Annual Expenditure of Katharagama PS (Unit: Thousand

LKR)
. Annual Average
No Types of Expenditures 2012 2013 2014 000 LKR o
1 Recurrent Expenditures:
Personal Emoluments 20,591 28,121 33,180 27,297 57.1%
Travelling 307 596 359 421 0.9%
Requisites And Equipment 1,530 3,596 3,582 2,903 6.1%
Repairs And Maintenance Of Capital 835 1.936 1353 1374 2.9%
Assets
Transportation, Communication, Utility o
And Other Services 4,185 6,275 6,805 5,755 12.0%
Interest 0 0 0 0 0.0%
Grants, Subsidies And Contributions 597 507 512 538 1.1%
Pens1c_>1_15, Retirements, Benefits And 0 0 0 0 0.0%
Gratuities
Other Expenditures 2,580 1,356 0 1,312 2.7%
Total Recurrent Expenditures 30,625 42,387 45,790 39,600 82.9%
2 Capital Expenditure 1,776 1,184 21,540 8,167 17.1%
Total Expenditure 32,400 43,571 67,330 47,767  100.0%

Source: Katharagama PS, “Programme Budget: 2013-2015”
According to financial data provided by the Katharagama PS, the pradeshiya sabha has limited
financial sources. As a result of the block grants released by the central government, the total
expenditures equalled to the total revenues of Katharagama PS.

Although it is not facing financial difficulties, it cannot necessarily be considered that the
pradeshiya sabha has been implementing public services sufficiently. Investments for quality
improvement of public services force the local authority to depend on external sources.
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e.?2 SWM Finance

In the Katharagama PS, all resources of the Public Health Inspectors’ (PHI) section are utilized
for implementing all activities undertaken by the section. Therefore, it was impossible to
separate SWM expenses from those of other activities that the section implements.

The table below shows the financial data of the PHI section for the past three years.

Table 4-13: Annual Revenues and Expenses of PHI Section (Unit: Thousand LKR)

No Types of Expenses 2012 2013 2014
A Approved Budget 5,170 19,326 21,186
B  Revenues:
1 Collected Waste Fees 136 330 629
Other Revenues 6,964 9,990 12,759
Total Revenues 7,101 10,320 13,387
C  Actual Expenditures:
1 Personal Emoluments 10,389 14,055 15,687
2 Supplies And Materials Expenses 196 892 236
3 Repairs And Maintenance Of Vehicles 479 1,180 1,123
4 Final Disposal Payment
5 Other Expenses 2,650 3,346 3,153
Total Expenditures 13,714 19,473 20,199
Collected Waste Fees in the Total Revenues 1.9% 3.2% 4.7%
Total Revenues in the Total Expenditure 51.8% 53.0% 66.3%

Note: Part of the 2012 data is missing.
Source: Katharagama PS (part of the data is taken from “Programme Budget: 2013-2015”)

The total revenues of the PHI section equal 50% to 66% of its total expenses. However, the
revenues from the collected waste fees account for 2% to 5% in the total revenues of the section.
Therefore, it can be considered that the SWM activities were financed from other sources of the
pradeshiya sabha. .

According to the Katharagama PS, waste fees are collected only from shops and hotels as these
types of businesses generate a lot of waste. However, only 35 businesses that paid the waste fee
as of 31 October 2015.

The waste fees were set at a monthly basis and the amounts of waste have not been considered.
The table of fees is as follows.

Table 4-14: List of Waste Fees (Tax* Included)

No Types of Waste Unit Tariff
1 Separated waste from traders (shops) LKR/month 1000.00
2 Unseparated waste from traders (shops) LKR/month 1500.00
3 Separated waste from guest houses, lodges and hotels LKR/month 4000.00
4 Unseparated waste from guest houses, lodges and hotels LKR/month 6000.00

*-Tax rates: Nation building tax-2%, VAT-12%
Source: Katharagama PS (results of interview survey)

e.3 Problems Identified in the SWM Financial System

Households residing along main roads and in the central parts of the pradeshiya sabha receive
waste collection service for free of charge while the households residing in the rest of the area
are not served. The pradeshiya sabha does not collect waste fees from businesses except for
some shops and hotels; and therefore, the revenues of waste fees have been limited
considerably.
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4.1.3 Waste Amount and Composition Survey

a. Waste Generation Amount

The waste generation amount was calculated based on the waste generation rate obtained by
SATREPS in March 2014 and waste generation units obtained by a locally outsourced survey.
The results reveal that the waste generation rate is 721g/person/day.

Table 4-15: Waste Generation Amount of Kataragama PS

. Generation Generation
Source Generation rate
sources (ton/day)
Residential Collection 0.41 Kg/person/day 19,010 7.8
Hotels (large) 155.00 Kg/(hotel) 1 0.2
Hotels (middle) 29.00 Kg/(hotel) 2 0.1
Hotels (small) 4.10 Kg/(hotel) 279 1.1
Restaurants (large) 66.50 Kg/(restaurant) 2 0.1
Restaurants (middle) 29.50 Kg/(restaurant) 5 0.1
Commercial Restaurants (small) 13.80 Kg/(restaurant) 94 1.3
Organic-shops (large) 11.50 Kg/(shop) 3 0.0
Organic-shops (middle) 6.00 Kg/(shop) 9 0.1
Organic-shops (small) 11.00 Kg/(shop) 30 0.3
Non-organic shops (large) 7.25 Kg/(shop) 1 0.0
Non-organic shops (small) 1.90 Kg/(shop) 80 0.2
Schools 127.50 Kg/(school) 5 0.6
Hospitals 1,087.00 Kg/(hospital) 1 1.1
Public office 20.00 Kg/(institution) 29 0.6
L Bank/Private office 2.00 Kg/(institution) 8 0.0
Institutions .
Buddhist temples 2.00 Kg/(temple) 32 0.1
Hindu temples 5.00 Kg/(temple) 3 0.0
Mosques 1.10 Kg/(mosque) 1 0.0
Churches 0.50 Kg/(church) 0 0.0
. Large 187.50 Kg/(industry) 0 0.0
Industries . .
Domestic 6.00 Kg/(industry) 0 0.0
Market 120.00 Kg/market 0 0
Port 1,800.00 Kg/port 0 0
Total 13.7
b. Waste Composition

The results of the locally outsourced survey on waste composition, conducted from 6 to 11
October, are shown below.

Organic waste such as kitchen waste and green waste is 81.6 % of the total amount. The
apparent specific gravity is as heavy as 0.598 ton/m’, which reveals that the content of organic
waste is large. On the other hand, valuable materials such as paper, textile, plastic, metal, and
glass bottle are as little as 12.9%.
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Table 4-16: Waste Composition and Apparent Specific Gravity of Kataragama PS

Category Rate
Kitchen waste 63.3%
Paper 7.1%
Textiles 0.6%
Grass & wood 18.3%
Soft Plastics 3.9%
Hard Plastics 0.5%
Rubber & leather 0.2%
Metal 0.2%
Glass & bottles 0.6%
Stone & ceramic 5.4%
Other 0.0%
100.0%
Apparent Specific Gravity 0.598 ton/m’

4.1.4 The Result of Public Opinion Survey

The demographics of the surveyed households are as follows: 99% of the surveyed households
are Sinhalese, and 1 % is Tamils. Data on the average number of people per households and
monthly income is set out in the table below.

Table 4-17: Average and standard deviation values of income and family size

Average of family Income/Turnover
Category Number of sample members / employees (LKR/month)
High 34 4.3 172, 500
Middle 86 4.4 48,012
Low 41 4.0 23,476
Business 44 2.6 3,677,386

In the Kataragama PS, only 44 % of surveyed households are provided with a garbage

collection service, of which 36 % stated they use this service. Only 41 % of surveyed

households are “very satisfied” with the present SWM services provision, while 39 % are
“somewhat satisfied”.

Availability of garbage
collection service

Yes Item No. of sample %

No % Yes 71 44
56% No 90 56
Total 161 100

Figure 4-4: Availability of garbage collection service in the Kataragama PS
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How is your garbage collected?

Carrying
collzztion Other
N 0% Item No. of sample %
22% Placing outside 85 53
_\', 8 Carrying to collection point 41 25
, - Carrying to collection truck 35 22
J Placing Other 0 0
Carrying AHESlac Total 161 100
to 53%
collection
point
25%

Figure 4-5: Method of garbage discharge by residences in KPS area

v Out of the Households’ who use the garbage collection service, the main methods of
waste discharge are shown in upper figure. The most common methods are discharging
it outside their premises for house to house collection (53%) and carrying garbage to the
collection point (25%) and to the collection truck (22%).

v" Out of households who use the service, only 11 % receive a daily garbage collection
service while 56% stated that they received the service 2-3 times/week.

v" 61% of surveyed households discharge garbage as soon as it is generated and 28%
discharge their garbage daily.

v" In general, adult females handle waste in about 84% of surveyed households.

v As shown in lower Figure, only 7% of households separate their garbage into organic
and inorganic waste at the source of generation. Only 3% of surveyed households are
not/less willing to cooperate with source separation for recycling. The rest of the
households are very much willing (89%) and somewhat willing (1%) to cooperate in the
source separated garbage collection system.

v" Further, 72 % of surveyed households stated that there are recyclable collectors or
someone who comes to collect their reusable or recyclable materials. Hence, an
informal recycling system is well established in the Kataragama PS area.

Willingness to cooperate in separate garbage
collection system

Not willing Doing
Less willing 3% already
% 7%
Item No. of sample %
Somewhat
willing Very much willing 143 89
1% Somewhat willing 2 1
Less willing 0 0
Not willing 5 3
Doing already 11 7
Total 161 100

———Verymuch
willing
89%

Figure 4-6: Willingness of residences to participate in the source separated garbage
collection system in the Kataragama PS
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v Only 13% of surveyed households use kitchen/garden waste for composting and also
used the finished compost for their own garden.

v Not many surveyed households (75%) have ever discussed proper garbage discharge
methods at the community level.

v A notable feature is that 100% of households stated that SWM awareness programmes
are very necessary

v 75% of households do not like to pay for SWM services mainly because of the revenue
tax they paid for the KPS. The average WTP (willingness to pay) for improved SWM
services is 42 + 91 LKR/month per households.

v" Out of all surveyed households, 12% stated that they sell/give away glass and bottles for
recycling, and 39% of residences sell/give-away plastics for recycling. But only 1% of
households sell/give-away cans and metals for recycling. Cardboard and paper recycling
were 1% and 19% respectively.

4.1.5 Waste Flow (2015)

The current waste flow has been prepared by analysing the locally outsourced public opinion
survey, statistical data collection, and the results of the census.

1. Waste generation
13.7 t/d
(100.0%)

2. Discharge 3. Direct haulage
8.6 t/d 0.4 t/d
(62.7%) (2.6%)

4. On-site Compost 8. On-site recycling
0.4 t/d 0.0 t/d
(2.8%) (0.1%)

5. Self disposal 7. Collection
3.7t/d 8.6 t/d
(26.8%) (62.6%)

9. Recycling (1)
0.2t/d
(1.6%)

6. lllegal dumping 10. Landfill

0.7 t/d 12.8 t/d
(5.1%) (93.1%)

11. Recycling (2)
0.0t/d
(0.0%)

13. Visotor's waste 12. Final disposal
4.1t/d 12.8 t/d
(93.1%)

Figure 4-7: Waste Flow of Kataragama PS (2015)

According to the waste flow, the collection rate ((discharge amount + direct loading
amount)/generation amount) is 65.7%. Self-disposal such as burning and burying on site is
26.8%, and illegal dumping is 5.1%. The total recycling rate including compost and recycling
activities is as low as 4.7%.

One feature of the Kataragama PS is that there are a lot of worshipers at the temples and waste
generated by them is about 30% of that of residents. In addition, the waste generation amount is
as high as approximately 50 tons/day when worshipers come (including from India) in April,
July, and December.
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4.1.6 Current Situation of Other Waste Management

a. Current Situation of Industrial Waste Management

a.l Generation Amount & Disposal Amount

Since general waste generated by businesses such as shops is collected together with general
municipal waste, the generation amount and the disposal amount of industrial waste are not
identified.

a.2 Collection, Transportation and Disposal

General waste from businesses is collected together with general municipal waste and
discharged at the Galapitagalayaya DS. The UC is not involved in the handling of the hazardous
waste of industrial waste.

a.3 Tipping Fee

The tipping fee (gate fee) of general waste from business entities that are collected together with
mixed waste is free of charge.

b. Current Situation of Medical Waste Management

b.1  Generation Amount & Disposal Amount

In the Kataragama PS, there is only one large hospital and the total generation amount of
general waste is 1 load/week (1.5 tons/week).

b.2 Collection, Transportation and Disposal

General waste generated from the large hospital is collected by the PS once a week (additional
collection is provided upon request) and transported to the Galapitagalayaya DS. However,
medical waste is disposed by the hospital itself and the PS is not involved.

b.3  Tipping Fee

The tipping fee (gate fee) is free of charge as waste from the hospital is collected together with
general municipal waste.

c. Current Situation of Night Soil Management

c.l Generation Amount & Disposal Amount

The accurate amount of night soil is not recorded by the PS.

c.2 Collection, Transportation and Disposal

Night soil generated by around 100 hotels and public bathrooms is collected by the Kataragama
PS and disposed at the Sella Kataragama DS. The PS collects night soil from households and
business entities only upon request.

c.3 Tipping Fee

The tipping fee (gate fee) for households and business entities is 5,000LKR/load (3,500L) but
for temples and army camps it is free of charge.
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4.1.7 Needs for Solid Waste Management
a. Improvement of Technical System

a.l Improvement of Collection Service Rate

The collection service rate is as low as 65.7% and more than 1/4 of waste is self-disposed.
Self-disposal includes open burning and burying and it is undesirable to burn plastics and to
bury non-degradable waste from the point of view of environmental protection. Therefore, it is
desirable for the Kataragama PS to reduce the self-disposal rate by increasing the collection
rate.

a.2 Response to the Change of Waste Generation

The Kataragama is a sacred place for Hindus at the southernmost tip of South Asia and it is also
adjacent to the Yara National Park. For these reasons, it is visited by many worshipers and
tourists. The waste generation amount during the season becomes three times more than that of
normal time, which is far beyond the capacity of the Kataragama PS. For this reason, the waste
generated in the temples is collected and disposed by the National Physical Planning
Department in the disposal site of the temples (open dumping). It is desirable to centrally
manage the waste generated in the same region to reduce the load on the environment. a.3. of
final disposal site improvement

a.3 Improvement of Disposal Site

All three disposal sites in the Kataragama PS are open dumping and have many environmental
protection issues such as waste scattering and overflow of leachate. In addition, the access road
to the disposal site is unpaved so it becomes muddy during the rainy season and this makes it
difficult to reach to the disposal site so the waste is dumped on the road side. It is desirable to
establish a system that can be managed properly by integrating these disposal sites.

b. Improvement of Organization and Legislation

b.1  Strengthening Finance on Solid Waste Management

The financial condition of the Kataragama PS is relatively good because it is rich in tourism
resources. However, the budget allocated for waste management is limited and is only sufficient
to maintain the current situation. Improvement of the waste collection rate and of the disposal
site is urgent issues, as mentioned above. Therefore, the financial situation needs to be improved
to enable sufficient allocation of budget for solid waste management.
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4.2  Thamankaduwa Pradeshiya Sabha in North-Central Province

4.2.1 Outline of the Local Authority

In earlier times, the surrounding areas of the Thamankaduwa Pradeshiya Sabha (PS) flourished
as the second largest city in Sri Lanka. However, the area was looted once and relinquished to
invaders for a while. In 1948, Mr. D.S. Senanayake carried out a resettlement program for
farmers.

The area was historically called “Vijithagama” and renamed “Thamankaduwa Disawa” in 1815.
In 1953, it became the administrative district Polonnaruwa. During the early period of the
Polonnaruwa District, it had two revenue divisions: Sinhala Paththuwa and Thamankaduwa. In
1924, an election system was introduced in accordance with a resolution by the Village Council.
After the abolishment of the village council system in 1980, a new council system was
introduced for administration of this local authority. Under the new system, the Polonnaruwa
District was divided into five areas in 1983 and Thamankaduwa PS was established based on a
small town named Thamankaduwa. The administrative borders of Thamankaduwa PS were
settled in 1987. The first election for the village council was organized in 1991 and 14 members
were elected as council members.

The land along Mahawelli River, which flows through the territory of the PS, is considered
suitable for agriculture. The Thamankaduwa PS consists of 53 Grama Nilathari Divisions (GN
divisions), the smallest administrative unit. The dynamics of the population in the local
authority for the years 2013 to 2015 is shown in the table below.

Table 4-18: Dynamics of Population in Thamankaduwa PS (2012 to 2015)

Years 2012 2013 2014 2015
Population 82,426 83,034 84,047 84,869
Source: Estimated based on the census data of 2012

4.2.2 Current Situation and Problems of Solid Waste Management
a. Organization and Legal System

a.l Legislation and Policy

The Thamankaduwa PS implements solid waste management (SWM) activities based on the
Pradeshiya Sabha Act of 1987.

a.2 Organization

The Thamankaduwa PS administration consists of nine sections including the Accounting
section, Development section and Works section. The Health section is in charge of SWM
activities.

SWM in the PS is implemented by two officers: a public health inspector (PHI) and a technical
officer (TO). However, the Department of Archaeology, Ministry of Education is responsible
for positioning dust bins in archaeological areas of Thamankaduwa for separated waste.

The organization charts of the Thamankaduwa PS and SWM in the PS are as follows.
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Figure 4-8: The organization chart of the Thamankaduwa PS
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Figure 4-9: The organization chart of SWM in Thamankaduwa PS
Table 4-19: Staff related to SWM in Thamankaduwa PS

Staff Number Remarks

Engineer 0
Technical officer (TO) 2 One of the TOs is in charge of SWM
Medical officer of health (MOH) 0
Public health inspector (PHI) 1
Supervisor (SV) 2 One of the two posts has been vacant.
Collection workers

Permanent 33

Temporary 2
Driver

Permanent 4

Temporary
Disposal site workers 4
Other 1 Development Officer
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a.3 Solid Waste Management Plan

The Thamankaduwa PS has not formulated any master plan or action plan related to SWM.

a4 Issues of Organization and Legal System

As SWM in Thamankaduwa is implemented by a PHI and a TO, the number of staff is
insufficient for SWM on a pradeshiya sabha-scale.

b. Technical System

b.1  Storage and Discharge

The Thamankaduwa PS collects organic and inorganic waste separately by implementing
separate collection service. The degree of cooperation by the residents on waste separation and
separate discharge was estimated as 75% (based on results of the interview surveys with PS
officials).

b.2  Collection and Transportation

The PS is obliged to collect waste discharged by each generation source in its territory and
transport the collected waste to the disposal site. Waste collection services are conducted
separately for town areas (areas along main roads and commercial zones) and residential areas.

Ward Map of Thamankaduwa Pradeshiya Sabha - Polonnaruwa District Ref.No: NDCI21107
Thamankadowa Pradeshia Sabha

4

Thamarkaduwa Pradeshiya Sabha
Ward No Ward Name
1 Vijayabahupura
Sowagama
Vijayarajapura

)

2

3

4 Medamaluwa

5 kadawala Wowa

6 Bendiwewa

7 Polonnaruwa

8 Palugasdamana

- - L Pragestrya Sabha 9 Pathgul Pedesa

Fradeany -~ T - - 0 Mahaweli Pedess
Subha o 1 Kaduruwela

" 12 Aluth Wewa

13 Gallella

1 Kalshagala

Center of the Thamankaduwa

MATALE DISTRICT Scale - 1:140,000

T B

Figure 4-10: Map of the Thamankaduwa PS

The Thamankaduwa PS conducts waste collection services with four tractors and 35 workers
(two of them are temporary workers). The PS is planning to purchase a compactor truck in the
near future.
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Table 4-20: Collection equipment of the Thamankaduwa PS

Vehicle type Number Remarks
Compactor truck (12-14 m3) (1) To be purchased
Tractor 4
Hand-cart 3
Vacuum truck 1
Tipper (8.5m3) 1

As for the collection methods, door-to-door collection is implemented in the residential areas
while waste in the downtown, the areas located along main roads, is collected through
kerbside-collections. As for archaeological areas and the surroundings of an artificial lake,
dustbins for three types of separated waste — organic, polyethylene and papers — have to be
placed in accordance with regulations. The Ministry of Education is responsible for placing the
dustbins and collection of waste in these areas.

Waste collection fees are collected from 52 large-scale businesses including factories, but not
from residents. The average amount of waste fees to be collected from these businesses is 1,000
LKR per collection. The collection frequency is compiled in the table below.

Table 4-21: Waste collection frequency

Area Frequency Remarks
Commercial areas in the downtown Daily Two shifts: day and night shifts
Residential areas Once a week

Archaeological areas and surroundings of the

artificial lake Twice a week

Waste for the entire town is collected by tractors. @ Trailers are divided for collecting separated
organic and inorganic waste.

Photo: Waste collection manner in the Thamankaduwa PS

The Thamankaduwa PS does not have a workshop; and therefore, equipment maintenance and
repairs are conducted at a private garage. Maintenance costs that exceed 5,000 LKR must be
approved by the mechanical engineer while those below 5,000 LKR are expended with the
approval of the secretary.

b.3 Intermediate Treatment

Inorganic waste collected and transported through separate collections is sorted into soft plastics,
hard plastics, glass and PET bottles at the recycling center located in the territory of the disposal
site. Other types of recyclables are collected by private recyclers at generation sources.
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Table 4-22: Intermediate treatment facility in the Thamankaduwa PS

Capacity Established

Facility Type Execution body Address (m3/day) year Remarks
Located in the .
. - Th kad p Sorts plast d
Recycling facility Psaman aduwa territory of the 72 2015 P%storit?:slcs an

disposal site

Photo: The recycling center (left) and sorted plastic materials (right)

Although there is a compost plant in the premises of the disposal site, it has essentially not been
in operation. As wild elephants come to the site searching for food, the organic waste is stored
in a storage tank of an obsolete gas collection facility immediately after its transportation to the
disposal site. After the waste has decomposed, the organic waste is put out of the storage tank
and discharged to the disposal site.

b.4  Final Disposal

The Thamankaduwa PS transports collected waste to a disposal site located at a distance of four
km from the downtown. As sufficient area is secured for the disposal site, lifetime-related
problems are not expected.

However, the most serious problem with the disposal site is that related with wild elephants. As
the elephants come to the site searching for food, there are risks of elephant attacks on drivers
and collection workers. In relation to this problem, the Thamankaduwa PS dug trenches and
erected electric fences as protection measures around the site. However, the elephants continue
breaking through these measures and accessing the site.

Accidents resulting in the death of elephants from eating plastic bags has been one of the
national problems recently.
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Manner of chasing elephants by
firecrackers and blank shots (shotgun)

g g

The electric fence broken by elephants An elephant searching for food at the
disposal site

Photo: The final disposal site of the Thamankaduwa PS
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Figure 4-11: Location of the disposal site

Table 4-23: Detailed information about the disposal site of the Thamankaduwa PS

Site name Gallalla Disposal Site
1) Address Gallalla
2) Coordination E81°3'19.2 N7°54'14.8

3) Method of operation

Open-dumping

. Year
4) Disposal 2015
amount (Average of August 15.3
(t/day)

to November)

5) Expected remain of life

More than 10 years

span (years) in 2015
6) Executing organization of
final disposal site Thamankaduwa PS
7) Tipping fee (LKR/ton) None
8) Unit cost of operation
(LKR/) in 2014 380 LKR/t
9) Disposal area (ha) 1.6 ha
10) Environmental License
and Environmental None
Clearance
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Figure 4-12: A satellite image of the disposal site

b.5 Issues of the final disposal site

The most serious problem with the final disposal site is access by wild elephants in spite of
preventive measures (building fences and trenches, etc), taken by the pradeshiya sabha. Thus,
one of the issues facing the Thamankaduwa PS is the time and cost required for restoration of
the broken electric fences and the trenches.

C. Recycling Activities

c.l Source Separation

Separate collection services are implemented for organic and inorganic waste.

c.2 Composting

Although a compost plant has been constructed in the premises of the disposal site, the plant has
not been utilized. In addition to this, home composting is not conducted.

c.3 Recycling of Valuable Materials

Besides the recycling center operated by the Thamankaduwa PS, there are seven private
recycling facilities in the territory of the pradeshiya sabha.

The private recyclers collect recyclables on their own in the city and trade them with the
following prices.

Table 4-24: Recyclable trading prices at private recycling facilities

Types of recyclables Purchasing price (LKR/kg)
Plastics 25
Glass bottles 13 to 15 per bottle
Metals 28
Coconuts 5

Based on interviews with recyclers
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c4 Issues of Recycling Activities
The business environment is not so favourable for the recycling centers due to limited markets
and imports of cheap recyclables from India and China.

d. Public Awareness

d.l Degree of Cooperation by Residents

The degree of residents’ cooperation on separate collection is relatively high (75%).

d.2  Current Situation of Public Awareness Activities

Awareness raising activities are implemented at schools and during visits to households and
businesses by the SV and the PHI who are in charge of SWM in the pradeshiya sabha.

d.3 Issues of Public Awareness Activities

Although the degree of residents’ cooperation on separate discharge is relatively high under the
current separate discharge system, it is necessary to conduct awareness raising activities to
maintain the residents’ cooperation if waste is separated into more categories in the future.

e. Finance

el Financial Condition of the Local Authority

The difference between annual revenues and expenditures of the Thamankaduwa pradeshiya
sabha has been positive from 2012 to 2014 and its share in total annual revenues accounted for
56% on average as shown in the table below..

Table 4-25: Annual Revenue and Expenditure of Thamankaduwa PS (Unit: Thousand

LKR)
Annual Average
No Category 2012 2013 2014 7000 LKR %
1 Approved Budget 95,948 99,759 102,974 99,560
2 Actual
Revenue 86,718 94,361 96,566 92,548 100.0%
Own-source revenue 43,862 48,567 50,351 47,593 51.4%
Grant 42,856 45,794 46,215 44,955 48.6%
Expenditure 39,486 38,514 44,118 40,706 44.0%
Recurrent 35,086 38,483 44,098 39,222 42.4%
Capital 4,400 31 20 1,484 1.6%
Profit or loss 47,232 55,847 52,448 51,842 56.0%

Source) Thamankaduwa PS ”Programme Budget : 2013-2015”

The share of own-source revenues is roughly 51.4% while that of grants was estimated as
roughly 48.6% as shown in the table below.

77



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

Table 4-26: Breakdown of Annual Revenue ofThamankaduwa PS (Unit: thousand LKR)

Annual Average

No Types of Revenues 2012 2013 2014 1,000 o
LKR

1 Own-Source Revenues:
Rates & Taxes 5,708 6,546 7,943 6,732 7.3%
Rents 12,126 13,064 16,272 13,821 14.9%
License 3,623 5,878 5,949 5,150 5.6%
Fees For services 4,970 6,945 7,215 6,377 6.9%
Warrant Costs And Fines 7,946 9,938 9,517 9,134 9.9%
Other Income 9,489 6,196 3,455 6,380 6.9%
Total Own-Source Revenues 43,862 48,567 50,351 47,593 51.4%

2 QGrants:

Recurrent Grant: 42 817 45,756 46,175 44916 48.5%
Salaries 40,527 44,579 45,007 43,371 46.9%
Council Members Allowances 1,148 1,146 1,148 1,147 1.2%
Other Recurrent Grant 1,142 31 20 398 0.4%
Capital Grants 39 38 40 39 0.0%
Total Grants 42,856 45,794 46,215 44,955 48.6%
Total 86,718 94,361 96,566 92,548  100.0%

Source: Thamaknaduwa PS “Programme Budget : 2013-2015”

The share of capital grants in the total revenues is accounting for around 3.6%. On the
other hand, the amount of total recurrent expenditures occupies 96.4% in the total
expenditures of the pradeshiya sabha.

Table 4-27: Breakdown of the Annual Expenditure of Thamankaduwa PS (Unit:
Thousand LKR)

Annual Average

No Types of Expenditures 2012 2013 2014 000 LKR o
1 Recurrent Expenditures:
Personal Emoluments 22,734 26,583 27,489 25,602 62.9%
Travelling 671 436 479 529 1.3%
Requisites And Equipment 3,059 4,600 8,018 5,226 12.8%
Repairs And Maintenance Of Capital Assets 4,850 3,236 4,017 4,034 9.9%
Transportation, Communication, Utility 3,110 3,150 3,580 3,280 8.1%
And Others Rervices
Interest 97 93 86 92 0.2%
Grants, Subsidies And Contributions 487 312 345 381 0.9%
Pensions, Retirements, Benefits And 78 73 84 78 0.2%
Gratuities
Other Expenditures
Total Recurrent Expenditures 35,086 38,483 44,098 39,222 96.4%
2 Capital Expenditure 4,400 31 20 1,484 3.6%
Total Expenditure 39,486 38,514 44,118 40,706 100.0%

Source : Thmankaduwa PS “Programme Budget : 2013~2015"

e.? SWM Finance

In the Thamankaduwa PS, all resources of the Health Section are utilized for implementing all
activities undertaken by the section. Therefore, it is difficult to separate SWM expenses from
those of other activities that the section implements.

The total revenue of the Health Section mainly consists of waste collection fee from business
institute and it is approximately 8,551,000 LKR (2014), while the expenditure is 29,172,000
LKR (2014). The table below shows the financial data of the Health Section from 2012 to 2014.
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Table 4-28: Annual Revenues and Expenses of Health Section (Unit: Thousand LKR)

No Types of Expenses 2012* 2013 2014
A Approved Budget 95,948 99,759 102,974
B  Revenues:

Total Revenues 8,511
C  Actual Expenditures:
1 Personal Emoluments 14,250
2 Total Supplies and Materials Expenses 5,769
3 Repairs And Maintenance of Vehicles 603
4 Fuel And Lubricants 5,150
5 Other supplies 2,850
Other Expenses 550
Total Expenditures 29,172

Source :Thamankaduwa PS, No data of 2012 and 2013

e.3 Cost of Waste Collection Service
The expenses of waste collection and transportation for the years 2012 to 2015 were as follows

Table 4-29: Waste collection and transportation costs

Item Cost
(1000LKR/year)
1 Pay 10,192
2 Fuel 2,515
3 Maintenance 288
Total 12,996

12,996,000LKR/14.7 ton/day/365day 2,422(LKR/ton)
The unit collection and transportation cost was estimated as 2,422 LKR/ton from the data of
2015.
ed Operation Cost of Disposal Site

The waste disposal expenses for the past four years from 2012 to 2015 were shown in the table

below.
Table 4-30: Waste disposal costs
Ttem Cost
(1000LKR/year)

1 Pay 1,852

2 Fuel 119

3 Maintenance 355
Total 2,326
2,326,000LKR/15.3 ton/day/365day 416(LKR/ton)

The unit disposal cost was estimated as 416 LKR/ton from the data of 2015.

eb Issues of Financial System

Total SWM expenses accounted for 7% of the total expenditures of the Thamankaduwa PS in
2014. Considering the SWM financial data, the amount of total expenditures exceeded that of
revenues to a small extent. In order to ensure profitability, the pradeshiya sabha needs to
optimize waste fees to be collected from large-scale businesses.

4.2.3 Waste Amount and Composition

a. Waste Generation Amount
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The waste generation amount is estimated based on the generation rates identified by the Waste
Amount and Composition Surveys (WACS) implemented in the Central and Southern Provinces
of Sri Lanka under SATREPS and the number of generation sources surveyed during this study
by a local consultant. The results showed the generation rate of the municipal solid waste
(MSW) was 1.038 kg/person/day.

Table 4-31: The generation amount of MSW in the Thamankaduwa PS

. Generation Generation
Source Generation rate SOUTces (ton/day)
Residential Collection 0.42 Kg/person/day 84,869 35.64
Hotels (large) 155.00 Kg/(hotel) 8 1.24
Hotels (middle) 29.00 Kg/(hotel) 60 1.74
Restaurants (middle) 29.50 Kg/(restaurant) 53 1.56
Restaurants (small) 13.80 Kg/(restaurant) 223 3.08
Commercial Organic-shops (large) 11.50 Kg/(shop) 30 0.35
Organic-shops (small) 11.00 Kg/(shop) 70 0.77
Non-organic shops
(large) : v 7.25 Kg/(shop) 143 1.04
Non-organic shops
(small)g ’ 1.90 Kg/(shop) 1,742 331
Schools 127.50  Kg/(school) 102 13.01
Hospitals 1,087.00 Kg/(hospital) 10 10.87
Public office 20.00 Kg/(institution) 472 9.44
Institutions Bank/Private office 2.00 Kg/(institution) 492 0.98
Buddhist temples 2.00 Kg/(temple) 41 0.08
Hindu temples 5.00 Kg/(temple) 1 0.01
Mosques 1.10 Kg/(mosque) 22 0.02
Churches 0.50 Kg/(church) 5 0.00
Industries Domestic 6.00 Kg/(industry) 828 4.97
Total 88.11
b. Waste Composition

The waste composition was estimated based on the results of the Waste Composition Survey
(WCS) conducted in this study. The share of organic waste that includes kitchen waste, grass
and wood occupies 70% while all other inorganic waste (papers, textiles, plastics, metals and
glass) occupies the remaining 30%.

Table 4-32: Waste composition of the Thamankaduwa PS

Category Shares

Kitchen waste 51.7%
Paper 16.1%
Textiles 2.7%
Grass & wood 15.6%
Soft Plastics 8.1%
Hard Plastics 1.4%
Rubber & leather 1.1%
Metal 1.6%
Glass & bottles 0.4%
Stone & ceramic 1.3%
Other 0.0%

Total 100.0%
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4.2.4 Results of the Public Opinion Survey

The demographics of the surveyed households are as follows: 97% are Tamil and only 3 % are
Muslims. Data on the average number of people per household and monthly income is shown in
the table below.

Table 4-33: Average and standard deviation values of income and family size

Catego Number of sample Average of family Income/Turnover
gory P members / employees (LKR/month)
High 28 44 61,500
Middle 71 43 35,451
Low 51 4.5 16,569
Business 28 4.4 61,500
Availability of garbage
collection service

Item No. of sample %

Yes 83 55

v o No 67 45

0
Pl 55% Total 150 100

Figure 4-13: Availability of garbage collection service in the Thamankaduwa PS

v' In the Thamankaduwa PS, only 55 % of surveyed households are provided with a
garbage collection service, of which only 68% stated they use this service. Only 35 %
of surveyed households are “very satisfied” with the present SWM services provision,
while 53 % are “somewhat satisfied”.

How is your garbage collected?

Other
Caring to 0%
collection
truck
32% Item No. of sample %
Placing Placing outside 70 47
outside Carrying to collection point 32 21
a7% Carrying to collection truck 48 32
Other 0 0
Caring to Total 150 100
collection
point

21%

Figure 4-14 Method of garbage discharge by residences in the Thamankaduwa PS area
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v" Households’ main methods of waste discharge are shown in above figure. The most
common methods are discharging it outside their premises for house to house collection
(47 %), carrying garbage to the collection truck (32%), and 21% of residences disposed
waste at designated disposal points.
v" Only 6% of surveyed households receive a daily garbage collection service while 35 %
stated that they received the service once/week and 51% received the service 2-3
times/week. However, 64% discharge their garbage as soon as it is generated and 34 %
discharge their garbage daily, the gap between discharge and collection being slightly
greater for the residences far away from the city center. The discrepancy between these
figures explains the large amount of discarded garbage present on many streets around the
Thamankaduwa PS.
In general, adult females handle waste in about 53 % of surveyed households.
As shown in table below, 48 % of surveyed households practice source separation.
Additionally, 91 % of surveyed households stated that there are recyclable collectors or
someone who comes to collect their reusable or recyclable materials. Hence, an informal
separation recycling system is well established in the Thamankaduwa PS area.

AN

Willingness to cooperate in separate garbage
collection system

No. of o
already Very much willing 53 35
48% Somewhat willing 9 6
Somewhat Less willing 6 4
e Not willing 11 7
Doing already 71 48
Total 150 100

Less willing
7% 4%

Figure 4-15: Willingness of residences to participate in the source separated garbage
collection system in the Thamankaduwa PS

v" Only 23 % of surveyed households use kitchen/garden waste for composting and also used
the finished compost for their own garden.

v" Only 31% of households have ever discussed proper garbage discharge methods at the
community level.

V' 96 % of households stated that SWM awareness programmes are very necessary while the
other 4 % stated “somewhat necessary”.

v' The average WTP (willingness to pay) for improved SWM services is 56 + 76 Rs/month
per household. However, 49 % of households do not like to pay for SWM services.

v" Out of all surveyed households, 24 % stated that they sell/give away metal for recycling
and 12 % of residences sell/give-away tins and cans for recycling. Glass and bottle
recycling is practiced by 26 % of households while plastic recycling is practiced by 8 %.
The percentage of households involved in paper recycling was low (11 %).

425 Waste Flow

The current waste flow in the pradeshiya sabha was identified based on the results of the public
opinion survey, the survey on waste generation sources, the review of statistical data and the
survey conducted by a local consultant.
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1. Waste generation

88.2 t/d
(100.0%)
2. Discharge 3. Direct haulage
15.0t/d 0.7 t/d
(17.0%) (0.7%)
4. On-site Compost 8. On-site recycling
8.2 t/d 0.3 t/d
(9.3%) (0.3%)
5. Self disposal 7. Collection
33.0t/d 14.7 t/d
(37.4%) (16.6%)
9. Recycling (1)
0.1t/d
(0.1%)
6. lllegal dumping 10. Landfill
31.3t/d 15.3t/d
(35.5%) (17.3%)

11. Recycling (2)
0.0 t/d
(0.0%)

12. Final disposal
15.3 t/d
(17.3%)

Figure 4-16: Current waste flow in the Thamankaduwa PS (2015)

According to the waste flow, the waste collection rate is very low (17.8%=[Discharged
amount+Direct transportation]/Generation amount). The shares of self disposal at generation
sources such as burning and burying waste, illegal dumping and recyclable collection are 41.2%,
31.3% and 0.4% in the total generation amount respectively.

4.2.6 Current Situation of Other Waste Management

a.

Current Situation of Industrial Waste Management

Industrial waste is not generated in the Thamankaduwa pradeshiya sabha territory.

b.

b.1

Current Situation of Medical Waste Management

Generation and Disposal Amounts

The hospital of the Thamankaduwa PS transports its hazardous or infectious waste to Colombo
itself. Only general waste of the hospital is collected by the pradeshiya sabha.

b.2

Collection, Transportation, Treatment and Disposal

As there are occasions that a small amount of hazardous or infectious waste is mixed with the
general waste collected from the hospital, the pradeshiya sabha incinerates this waste at the

disposal site whenever identified.

b.3

Collection and Transportation Costs

83




Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

20,000 LKR/month is collected from the hospital as a waste fee for collection of general waste.
c. Current Situation of Night Soil Management

c.l Collection, Transportation, Treatment and Disposal

The Thamankaduwa PS used to discharge night soil in the forest near the PS. Presently, the PS
has been storing night soil collected in its territory. However, no treatment is conducted on the
collected night soil. As the storing capacity of the night soil storage yard is limited, it is
impossible for the PS to collect all night soil generated in its territory.

c.2 Collection and Treatment Costs
No fees are collected for night soil collection.

4.2.7 Solid Waste Management Improvement Needs
a. Improvement of Technical System

a.l Disposal Site Improvement Measures

The issue related with wild elephants is not only a problem related with SWM, but also a
problem related to the residents’ safety and is unique to Sri Lanka. Although the problem should
be addressed by the entire nation, the Thamankaduwa pradeshiya sabha should take preventive
actions such as strengthening the current protection fences and trenches and/or establishing
elephant feeding points in different places from the viewpoint of SWM.

a.2 Improvement of Waste Collection Rate

According to the interview results, the coverage of waste collection services in the
Thamankaduwa PS is 12% in terms of area (55 km2/268 km2) and 48% in terms of population
(42,100 people/96,800 people). However, the waste collection rate is only 18% based on the
waste flow. The main reasons for the low rate are that (1) the pradeshiya sabha has a wide
territory and does not conduct collection services in low-populated areas, and (2) the number of
vehicles and collection workers are not sufficient for implementing collection services in all
areas of the pradeshiya sabha.

The Thamankaduwa pradeshiya sabha is required to improve the service coverage by increasing
the number of collection equipment.

a.3 Enhancement of 3Rs / Public awareness activity

Thamankaduwa PS has started the operation of small scale compost plant and material recovery
facility. The separation of organic waste and valuable waste at generation source is important to
manage the intermediate treatment facility. Hence, the enhancement of 3Rs and public
awareness activity is essential for Thamankaduwa PS.
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4.3  Jaffna Municipal Council in Northern Province

4.3.1 Outline of the LA

The Jaffna Municipal Council (MC), which is located on the Jaffna peninsula, is situated in
northern Sri Lanka. It is the capital city of the Northern Province and is the core of politics,
economy and culture. The climate of the Jaffna MC belongs to a “dry zone” and in particular,
the minor islands area is extremely dry. The rainy season is from October to December during
the Northern East monsoon season and there is some rain in April and May. (Source:
Democratic Socialist Republic of Sri Lanka, the project for development planning for the rapid
promotion of reconstruction and development in Jaffna District final report JICA, November
2011)

Although the annual economic growth rate of Sri Lanka had dropped off to 3.5% in 2009 due to
worldwide economic stagnation and the prolonged ethnic violence since the 1980’s, it recovered
to 7.4% in 2014 after the end of ethnic violence. Consequently, the annual GDP per capita
reached 3,625 USD in 2014 and Sri Lanka has now reached the lower position of a
middle-income country™. In spite of a nation-wide economic recovery in Sri Lanka, there are
economic disparities between its nine provinces. The annual economic growth rate in the
Northern Province from 2011 to 2012 reached 25.9%; however the development in the Northern
Province is still insufficient and this causes the GDP of the Northern Province to occupy
approximately 4.0% of the total Sri Lanka GDP?'.

The Jaffna MC consists of 47 Grama Nilathari Divisions (GN divisions), which are minimum
administrative units and 23 Wards. The population of Jaffna MC between 2010 and 2015 is
shown in the following table.

Table 4-34: Population Trend of Jaffna MC (2010-2015)

Year 2010 2011 2012 2013 2014 20159R)

Population 87,995 91,309 89,655 89,887 90,559 91,100

Source: Jaffna district secretariat and Nallur district secretariat

The returning of Internal Displaced People from the Jaffna MC to their hometowns caused a
reduction of the population from 2011 to 2012.

4.3.2 Current Status and Problems of Solid Waste Management
a. Organization and Legal System

a.l Legislation and Policy

The Five-Year Investment Programme: The Northern Provincial Council (2009-2013) planned
by the Northern Provincial government, appropriated the budget for solid waste management of
local authorities to promote community development. However, the Five-Year Investment
Programme has not been updated (or renewed) since the previous programme finished at the end
of 2013.

PHYSICAL PLAN FOR THE NORTHERN PROVINCE Volume One: The Plan Ministry of
Construction, Engineering Services, Housing & common Amenities (Draft December 2012)
which looks from the viewpoint of preventing environmental deterioration through future
economic growth, proposes reviewing the recycling method of solid waste and public awareness
activities.

3%Japan Ministry of foreign affairs: http://www.mofa.go.jp/mofaj/area/srilanka/data.html, October 2015
*! p 49 Sri Lanka Socio Economic Data 2014, Central Bank of Sri Lanka , June 2014
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a.2 Solid Waste Management Plan

The Jaffna MC has not formulated any master plan or action plan related to SWM.

a.3 Organization

The collection of municipal solid waste, sweeping of streets and public areas, operation of
intermediate treatment facilities such as compost plants, and operation of landfill sites are
carried out by the Public Health Engineering Division (PHED) under the Medical Officer of
Health (MOH) department in Jaffna. As for the maintenance of collection vehicles and
assembling of public waste bins, these activities are carried out through workshops under the
Engineer Department. The main duties of the PHED—the organization in charge of waste
disposal—is as follows:

®  Waste collection and transportation Service
Public health activities (prevention of communicable diseases such as dengue fever)
Road sweeping

Fee-based waste collection service

Operation of compost plant, promotion of waste separation and operation of final disposal
site

The senior supervisor belonging to the PHDE is the person in charge of solid waste
management, while the Public Health Inspector (PHI) belonging to the Food and Drug Division
is mainly in charge of public awareness activities on solid waste. Two Municipal Engineers in
the Works Engineering Department are in charge of the technical aspect of solid waste
management; however, both positions are vacant as of October 2015.

The organization chart and staff related to solid waste management of Jaffna MC is shown

below.
JAFFNA MUNICIPAL COUNCIL
ORGANIZATION CHART
COUNOL
MATOR
COMMILLONE
SICRETARY Carr ACCOUNTANT MOM WOy WATER ey Laaid
ACCOUNTANT ENGINEER WO LBRALAN PLANNING
ENGINEER DOVISION

ESTASLESHMENT | O4EF BOOK ROVENUE & | rooos s ROAD & O+ WDOA INTERNAL AUDIT

Ll MEGCILLANEOUS | DRUGS DRAMAGES WM DONE
CCA L COD AR f [

EXPENDITURE MATIRNTY & WORK WOP LGA

MA ASSSTANT ASSESSMENT OWLD CARE
N R MO

PURCRASING PUBLIC MEALTH (11>

1| OFFCE G -
pre— INGINETRNG ALY DEVELOPMENT
DARSION : PLANNING

ROy ELECTRX
HOURITY MLALTH MANTARANC T
SERVICE EDUCATION

Figure 4-17: Organizational chart of the Jaffna MC

86



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

Table 4-35: Staff related to SWM in the Jaffna MC

Staff Number Remarks
Engineers 2 Vacant
TO(Technical Officer) 12
MOH(Medical officer of health) 3 Out sourcing
PHIs(Public health inspector) 12
SV(Supervisor) 30
Senior supervisor for 7ZONEs (@)
Supervisor for wards (23)
Supervisor's Helpers/ 'kangani' 15
Collection workers Permanent 326
Temporary 118
Drivers Permanent 23
Temporary 7
Disposal site workers Permanent 4
Other (Compost yard) 6
Total

a4 Solid Waste Management Plan
The Jaffna MC has not formulated any master plan or action plan related to SWM.
a.b Issues of Organization and Legal System

Since The Jaffna MC has not formulated any master plan or action plan related to SWM, the
solid waste management is not systematically implemented. Although the number of Engineer
to be assigned is two, however there is no Engineers at the Jaffna MC. The engineering support
to solid waste management becomes insufficient due to lack of Engineer.

b. Technical System

b.1 Storage and Discharge

In the Jaffna MC, the kerbside collection system with waste bins and the stationed collection
system for mixed waste have been implemented thus far. Mixed waste from residents, which is
stored in the waste collection bins, is discharged on the curb and collected by collection vehicles.
Large amounts of waste generated by large shops and large restaurants, etc., are stored in 100
litre or 200 litre barrels and are collected door to door by collection vehicle.

.'\l-. ‘;1|

Photo:Was.:te.storage barrels for large waste generators in Jaffna MC

b.2  Collection and Transportation

The collection and transferring of municipal solid waste is carried out by the Jaffna MC. The
frequency of kerbside collection and stationed collection is approximately two times a week and
the door to door collection of large amounts of waste is daily. The garden waste is collected for
an additional charge when the residents request it to be collected.
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Table 4-36: Waste collection charge in the Jaffna MC

Types of waste collection Cost (LKR)
® Kerbside collection and stationed collection in residential area Free
® Collection of large amounts of 200 litre barrel 230
waste
100 litre barrel 150
® Garden waste (1 load of tractor) 575

The waste discharged in narrow road areas where collection vehicles cannot pass is collected by
handcarts (0.7m3). The rate of waste collection coverage in the administrative area is
approximately 80%, while the non-coverage area — where residents dispose of the waste
themselves — is approximately 20%.

The drivers of collection vehicles consist of 23 permanent and seven casual (temporary) drivers
with the PHD. The collection vehicles consist of four compactor trucks (three of them are under
repair), 18 tractors (eight of them are under repair) and 12 rental tractors from a private
company. The rental charge of tractors is 1,500LKR per load at the final disposal site. The
running mileage and collection area of each collection vehicle is recorded as a working record.
The collection vehicles and tractors are maintained at the workshop at the same premises of the
Jaftna MC office.

Photo : Waste collection by handcart (0.7m% and maintenance workshop

b.3 Intermediate treatment

The compost plant and sorting yard of recyclable materials are operated by the Jaffna MC. The
details are described in the following table.

Table 4-37: Intermediate treatment facility in the Jaffna MC

Waste amount Establish

Intermediate Execution .
treatment body Address (tr:g/%\éz(ll() ment Remarks
Kakkaith Produced roughly
Compost plant Jaffna ivu, 9-10 2002 200kg/week of compost
Sorting yard of MC ﬁ(rialy Under 2015 Polyethylene, plastic, PET
recyclable material Jaffna construction bottle

Source: Jaffna MC senior supervisor
The compost plant receives between six to seven loads of garden waste and produces
approximately 200kg of compost in a week with eight workers. Due to the lack of workers, the
compost plant does not function at its full capacity. The selling price of compost is 6.0LKR/kg.
The sorting yard for recyclable waste funded by the Pilisaru project is under construction at the
same premises of the compost plant. The crushing machine (of plastics) will be installed after
construction.
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Photo: Compost plant and crushing machine of plastic

b.4  Final disposal

The municipal waste collected by the Jaffna MC is disposed at the Kallundai disposal site
nearby the abandoned salt field in Valikamam-South West PS. The Kallundai disposal site has
been in operation since 2002 and is shared by the Jaffna MC, Valikamam-South West PS and
Nallur PS.

The operation of the Kallundai disposal site, such as recording of collection vehicle data and
moving of disposed waste by heavy machinery is conducted by the PHDE and the Engineering
Works department of the Jaffna MC. The disposal amount at the disposal site is 113.1 ton/day
(Jaffna 102.2 ton/day, Valikamam-South West PS:3.1 ton/day, Nallur PS: 7.8 ton/day)
according to the records at the gate.

The area of the current disposal site is approximately 10 hectares, and the site has not been
officially approved for use as a disposal site by the three LAs since 2002. Consequently, the
Northern Provincial Land commissioner requested the Land commissioner General to lease
20.813 hectares including the current 10 hectares and another future 10.813 hectares as a long
term contract according to the request from the Jaffna MC in June 2013. However, a long-term
lease has not been approved by the central Land commissioner General as of October 2015.

The location of incoming waste from the three local authorities to the Kallundai disposal site
and other details are provided in the following figure and table.

Table 4-38 Detail of Kallundai disposal site

Site name Kallundai disposal site
11) Address No. 02 under the plan number of PPYa 2390 at Kallundai, Navali South GN division
12) Coordination E79°58'31.9 N9°41'52.9
13) Method of operation Open dumping (with control gate)
14) Dispo Year Jaffna MC Valikamum-SW PS Nallur PS Total
sal
amount 200 (7015%'321 5 3.1 78 113.1
(t/day) (Average. Apr-Sept) X .
15) Expected remaining life 5
span (years) in 2015
16) Executing organization
of final disposal site Jaffna MC
17) Tipping fee (LKR/ton) 450
18) Unit cost of operation 9

(LKR/t) in 2015
19) Disposal area (ha)

Current: approximately10 ha Future: 10.813 ha
Total: 20.813 ha

20) Environmental License
and Environmental None
Clearance

Source: Jaffna MC
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Figure 4-18: location of incoming waste from three local authorities to the Kallundai
disposal site
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Figure 4-19: Satellite image of Kallundai disposal site

b.5 Issue of Technical system

Due to the insufficient number of waste collection workers and malfunction of collection
vehicles, the Jaffna MC does not properly collect the waste and this causes sanitary and
environmental issues in the town.

An insufficient budget and lack of knowledge of proper operation of the disposal site has caused
serious environmental issues to the surrounding area.
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Photo: Scattered illegally discharged waste
C. Recycling Activities

c.l Source Separation

Although the Jaffna MC has conducted the source separation and separate collection with a
designated tractor (over the course of a week) through a public awareness programme at Bazar
DN, there is no programme or activities as source separation organized by the Jaftna MC at
other areas. The households usually separate the bottles, papers, metals, plastics and so on at the
generation source and then sell it to private recycling shop(s). The total amount of recyclable
waste separated at households in the Jaffna MC town reaches approximately 200kg/day.

c.2 Reduction of Organic Waste

There are no organic waste reduction programmes or activities organized by the Jaffna MC.

c.3 Recycling of Valuable Materials

There are two Recyclable Waste Operation Shops in Jaffna town and the shops buy plastic, cans,
metal and others materials. The total amount of buying valuable material at the two shops is
approximately 10,000kg/month and the price of each valuable material is described in the

following table.
Table 4-39: the price of each valuable material
Valuable material Buying price (LKR/kg)
Plastic 35
Can 35
Polyethylene 10
Plastic chair 80
Becket 50

Source: Recyclable waste Operation shop

Photo: Recyclable Waste Operation Shop
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c4 Issues of Recycling Activities

Since the source separation and separate collection are not officially conducted by the Jaffna
MC — excluding the Bazar area — citizens separate and sell valuable materials to private
recycling shops by themselves. The buying price of valuable materials to private recycling
shops is always affected by the international market price and it is not always stable.

d. Public Awareness

d.1l Current Situation of Public Awareness Activities

The Jaffna MC has conducted source separation and separate collection with a designated
tractor (over the course of a week) as a public awareness programme at the Bazar area. The
Jaffna MC supports schools and citizen groups to disseminate the source separation and separate
collection with waste separate bins. Moreover, the Jaffna MC distributed leaflets to all
households in the Jaffna MC to cooperate in carrying out the separate collection from June to
August 2015.

Photo: Waste Separate Bin

d.2 Issues of Public Awareness Activities

Although the Jaffna MC has conducted source separation and separate collection as a public
awareness programme in the Bazar area, the rate of dissemination of the programme (namely
the waste separation rate) is low due to insufficient human resources, knowledge, educational
materials and so on.

e. Finance

el Financial Condition of Municipal Council

The difference between annual revenues and expenditures of the Jaffna Municipal Council has
been positive from 2012 to 2014 and its share in total annual revenues accounted for 7.7% on
average as shown in the table below.
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Table 4-40: Annual Revenue and Expenditure of Jaffna MC (Unit: Thousand LKR)

Annual Average

No Category 2012 2013 2014 T.000 LKR %
1 Approved Budget 71,622 79,156 85,748 78,842
2 Actual
Revenue 527,611 752,720 731,428 670,586 100.0%
Own-source revenue 130,850 212,556 345,157 229,521 34.2%
Grant 396,761 540,164 386,271 441,065 65.8%
Expenditure 527,514 697,258 631,391 618,721 92.3%
Recurrent 449,392 691,096 525,700 555,396 82.8%
Capital 78,122 6,162 105,691 63,325 9.4%
Profit or loss 97 55,462 100,037 51,865 7.7%

Source: Jaffna MC, “Programme Budget : 2013-2015”

The share of own-source revenues is roughly 30.8% while that of grants was estimated as
roughly 69.2 % as shown in the table below.

Table 4-41: Breakdown of Annual Revenue of Jaffna MC (Unit: thousand LKR)

Annual Average

No Types of Revenues 2012 2013 2014 1,000 o
LKR
1  Own-Source Revenues:
Rates & Taxes 21,200 21,403 56,920 33,174 5.2%
Rents 39,420 64,270 59,952 54,547 8.6%
License 9,730 12,909 13,005 11,881 1.9%
Fees For services 23,294 23,718 26,765 24,592 3.9%
Warrant Costs And Fines 4,478 4,620 13,470 7,523 1.2%
Other Income 32,728 85,635 75,035 64,466 10.1%
Total Own-Source Revenues 130,850 212,555 245,147 196,184 30.8%
2 Grants:
Recurrent Grant: 347,001 514,164 350,551
Salaries 344913 512,076 348,463 401,817 63.1%
Council Members Allowances 2,088 2,088 2,088 2,088 0.3%
Other Recurrent Grant
Capital Grants 49,760 26,000 35,720 37,160 5.8%
Total Grants 396,761 540,164 386,271 441,065 69.2%
Total 527,611 752,719 631,418 637,249  100.0%

Source:Jaffna MC,”Programme Budget:2013-2015”

The share of capital grants in the total revenues is accounting for around 12.8%. On the
other hand, the amount of total recurrent expenditures occupies 87.2% in the total
expenditures of the pradeshiya sabha.
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Table 4-42: Breakdown of the Annual Expenditure of Jaffna MC (Unit: Thousand LKR)

Annual Average

No Types of Expenditures 2012 2013 2014 000 LKR o
1 Recurrent Expenditures:
Personal Emoluments 371,337 598,014 390,889 453,413 71.2%
Travelling 2,138 2,150 3,583 2,624 0.4%
Requisites And Equipment 23,282 24,582 39,448 29,104 4.6%
Repairs And Maintenance Of Capital Assets 24,696 27,500 48,760 33,652 5.3%
Transportation, Communication, Utility 18,147 20,150 26,482 21,593 3.4%
And Others Rervices
Interest 1,061 2,000 2,008 1,690 0.3%
Grants, Subsidies And Contributions 1219 1,700 3,420 2,113 0.3%
Pensions, Retirements, Benefits And 7,512 15,000 11,110 11,207 1.8%
Gratuities
Other Expenditures 0.0%
Total Recurrent Expenditures 449,392 691,096 525,700 555,396 87.2%
2 Capital Expenditure 78,122 61,620 105,691 81,811 12.8%
Total Expenditure 527,514 752,716 631,391 637,207 100.0%

Source:Jaffna MC,”Programme Budget:2013-2015”

e.2 SWM Finance

The total revenue of Public Health Engineering Division mainly consists of the waste collection
fee from business institute. It is approximately 22,722,000 LKR (2012) and 29,728,000 (2013),
while the expenditure is 95,250,000 LKR (2012) and 178,189,000LKR (2013). The table below
shows the financial data of Public Health Engineering Division from 2012 to 2014.

Table 4-43: Annual Revenues and Expenses of Public Health Engineering Division of
Jaffna MC (Unit: Thousand LKR)

No Types of Expenses 2012* 2013 2014
A Approved Budget 115,221 280,138 163,708
B  Revenues: 22,722 29,782 29,212

C  Actual Expenditures:

Personal Emoluments 83,976 144,146 118,057
Supplies And Material Expenditures: 5,302 15,582 10,350
Equipment For Disposing Garbage 308 4,899 404
Fuel And Lubricants 4,522 9,073 8,294
Uniforms for Workers 340 1,249 1,432
Awareness Program 98 107 149
Other supplies 34 254 71
Repairs And Maintenance of Vehicles 1,458 4,030 4,353
Final Disposal Payment 2,128 5,532 7,369
Other Expenses 4,386 8,899 2,780
Total expenditure 97,250 178,189 142,909

Source:Jaffna MC,”Programme Budget:2013-2015”

e.3 Cost of waste collection

Collection of municipal solid waste is executed by the Jaffna MC and the cost of waste
collection is 4,771 LKR/tons (2015). The breakdown is as follows:
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Table 4-44: Total cost of waste collection of Jaffna MC (2015)

Items Cost (1000LKR/year)

1 Personal emoluments 162,012
2 Fuel 6,000
3 Mechanical & Electrical Goods 50
4 Medical supplies 800
5 Uniform 1,300
6 Nallur festival 700
7 Buckets, basket 1,200
8 Repairs vehicles 2,200
9 Maintenance 800
10  Employee provident fund, trust fund 2,912
Total 177,974
177,974LKR/collection amount 102.2 ton/day/365day= 4,771(LKR/ton)

ed Operation cost of disposal site

The tipping fee at the disposal site is 450 LKR /load and this adds up in the general account
budget. The operation cost of disposal sites consist of rental charge(s) of heavy machinery and
the salary for security, which leads to an average 197 LKR per ton of waste.

Table 4-45: Total operation cost of the disposal site of the Jaffna MC (2015)

Items Cost
(1000LKR/year)
1 Salary of security (1,200LKR x 2persons x 30daysx12months) 864
2 Rental charge of heavy machinery 900
3 Others 5,360
Total 7,369
7,369,000LKR/102.2 ton/day/365day 197 (LKR/ton)

e.5 Issues of SWM financial system

The majority of the capital expenditures are financed from the own-source revenues of the
Municipal council or external funds. And there is no linkage between revenue from large waste
collection and expenditure of SWM. Although LAs considers the balance sheet between
revenue and expenditure totally, the sustainability of SMW is not considered well. For instance,
the operation cost of final disposal site is 42LKR/ton and it seems not to be sustainable for
proper operation of landfill site.

4.3.3 Waste Amount and Composition Survey

a. Waste Generation Amount

The waste generation amount was calculated based on the waste generation rate obtained by the
University of Peradeniya “Feasibility Assessment of Plastic Recycling Center Establishment in
Akkarapattu Municipal Council Area” in August 2015. The results reveal the municipal waste
generation amount is 104.87 tons/day and the waste generation rate is 1,297g/person/day.
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Table 4-46: Waste Generation Amount of Jaffna MC

S Generation . Generation Generation
ource unit
rate sources (ton/day)
Residential  Collection 0.47 Kg/person/day 80,829 37.99
Hotels (middle) 17.00 Kg/(hotel) 93 1.58
Restaurants (middle) 17.00 Kg/(restaurant) 99 1.68
. Organic-shops (large) 50.00 Kg/(shop) 66 3.30
Commercial Organic-shops (middle) 17.58 Kg/(shop) 42 0.74
Non-organic shops (large) 50.00 Kg/(shop) 527 26.35
Non-organic shops (small) 17.58 Kg/(shop) 1,285 22.59
Schools 8.00 Kg/(school) 60 0.48
Hospitals 5.25 Kg/(hospital) 19 0.10
Public office 20.00 Kg/(institution) 374 7.48
o Bank/Private office 5.25 Kg/(institution) 43 0.23
Institutions )
Buddhist temples 5.25 Kg/(temple) 1 0.01
Hindu temples 525 Kg/(temple) 60 0.32
Mosques 5.25 Kg/(mosque) 3 0.02
Churches 5.25 Kg/(church) 27 0.14
Industries Large 187.50 Kg/(industry) 0 0.00
Domestic 6.00 Kg/(industry) 143 0.86
Drainage ,1,000.00 Kg 1 1.00
Total 0 104.87
b. Waste Composition

The results of the locally outsourced survey on waste composition which is considered animal
feeding of kitchen waste conducted from 20 to 26 October in Kallundai Disposal Site is shown

below.
Table 4-47: Waste Composition of the Jaffna MC
Category Rate (%)

1 Kitchen waste 68.9
2 Paper 2.7
3 Textiles 1.3
4 Grass & wood 15.1
5 Soft Plastics 3.6
6  Hard Plastics 0.4
7 Rubber & leather 0.2
8  Metal 0.3
9  Glass & bottles 0.4
10 Stone & ceramic 7.1
11 Other 0.0

Total 100.0

4.3.4 The results of the Public Opinion survey

99% of the surveyed households are Tamil and only 1% is Muslims.

Data on the average

number of people per household and monthly income is set out in the Table below.
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Table 4-48: Average and standard deviation values of income and family size

Average of famil Income/Turnover
Category Number of sample membergs / employZes (LKR/month)
High 39 4.9 39,744
Middle 66 5.0 18,447
Low 61 4.6 7,782
Business 44 3.3 53,780
Availability of garbage
No collection service
12%
Item No. of sample %
Yes 146 88
No 20 12
Total 166 100
Yes
88%

Figure 4-20: Availability of garbage collection service in the Jaffna MC

v In the Jaffna MC, 88% of surveyed households are provided with a garbage collection
service, of which 82% stated they use this service. Only 26% of surveyed households are
“very satisfied” with the present SWM service provision, while 45% are “somewhat

satisfied”.
How is your garbage collected?
Carrying to O;;er
collection °
Item No. of o
truck \ y sample ’
27% ' Placing outside 106 64
Placing Carry?ng to collect?on point 8 5
Carrying to outside Carrying to collection truck 45 27
collection 649 _Other 7 4
point Total 166 100
5%

Figure 4-21: Method of garbage discharge by residence in JMC area

v" Households’ main methods of waste discharge are shown above Figure. The most common

methods are discharging it at placing outside (64%) and carrying garbage to the collection
truck (27%).

v Only 38% of surveyed households receive a daily garbage collection service while 13%
stated that they received the service less frequently than once a week. However, 73%
discharge their garbage as soon as it is generated and 22 % discharge their garbage daily; the
gap between discharge and collection is slightly greater for the low income group. The
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discrepancy between these figures explains the large amount of discarded garbage present on
many streets around Jaffna.

v" In general, adult females handle waste in about 76% of surveyed households.

v’ As shown in Figure-8, 30% of surveyed households are not willing to cooperate with source
separation for recycling. In addition, only 59% of surveyed households stated that there are
recyclable collectors or someone who comes to collect their reusable or recyclable materials.
Hence, an informal source separation recycling system is not well established in the Jaffna
MC area.

Willingness to cooperate in separate
garbage collectionsystem

Item No. of sample %
Doing Very much willing 46 28
a”:;dy Very much Somewhat willing 43 26
0 willing Less willing 17 10
Not willing 28% Not willing 50 30
30% Doing already 10 6
Total 166 100

Less willing __—— Somewhat

10% willing
26%

Figure 4-22: Willingness of residences to participate in a source separated garbage
collection system in Jaffna MC

v Only 8% of surveyed households use kitchen/garden waste for composting and also use the
finished compost for their own garden.

v" Not many surveyed households (64 %) have ever discussed proper garbage discharge
methods at the community level.

v 57% of households stated that SWM awareness programmes are very necessary while 39%
stated “somewhat necessary”.

v’ The average WTP (willingness to pay) for improved SWM services is 207 + 263 LKR/month
per household. However 19% of households do not like to pay for SWM services.

v" Out of all surveyed households, 13% stated that they sell/give-away metal for recycling and
12% of residences sell/give-away tins & cans for recycling. Glass and bottle recycling is
only practiced by 8% of households while plastic recycling is 12%. The percentage of
households who are involved in paper recycling (selling or giving-away) was low (3%).

435 Waste flow

Current waste flow has been prepared by analysing the locally outsourced public opinion survey,
statistical data collection, and census results.

According to the waste flow, the collection rate ((discharge amount + direct loading
amount)/generation amount) is 80.7%. As for the recycling rate for the generation amount,
onsite compost is 5.9%, material recovery is 0.2%, and the total rate is 6.1%. On the other hand,
the final disposal rate for the generation amount has reached 96.6%, which has become a burden
on the Kallundai disposal site.
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1. Waste generation
105.8 t/d
(100.0%)
2. Discharge 3. Direct haulage
82.5t/d 2.8t/d
(78.0%) (2.7%)
4. On-site Compost 8. On-site recycling
6.2 t/d 0.2t/d
(5.9%) (0.2%)
5. Self disposal 7. Collection
13.5t/d 82.3t/d
(12.8%) (77.8%)
9. Recycling (1)
11 t/d
(10.2%)
6. legal dumping [ 10. Landfill |
0.8 t/d 102.2 t/d
(0.8%) (96.6%)
11. Recycling (2)
0.0 t/d
(0.0%)
13. Visotor's waste 12. Final disposal

27.9t/d 102.2 t/d
(26.4%) (96.6%)

Figure 4-23: Waste flow of the Jaffna MC (2015)
4.3.6 Current Situation of Other Waste Management

a. Current Situation of Industrial Waste Management

Although there is a marine products factory and ice cream factory, they do not discharge any
industrial waste or hazardous waste in the Jaffna MC.

b. Current Situation of Medical Waste Management

b.1  Generation Amount & Disposal Amount

The waste generation from hospitals mainly consist of municipal waste and the disposal amount
at the Kallundai disposal site is approximately 4.5 tons/day. The infectious waste (syringes, etc.)
is not collected nor taken to the disposal site since it is incinerated at the incinerator.

b.2 Collection/Transportation and Disposal

The Jaffna MC collects municipal waste from the hospitals and takes it to the Kallundai disposal
site.

b.3 Collection fee

The collection fee is the same as the fee of large waste generators; 230LKR/200 litre barrel and
150LKR/100 litre barrel.

c. Current Situation of Night Soil Management

c.l Generation Amount & Disposal Amount

The disposal amount of night soil at the Kallundai disposal site is approximately 11,000
litres/day, according to the records.
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c.2 Collection/ Transportation and Disposal

Night soil is collected by collection vehicles operated by the Jaffna MC and the collected night
soil is disposed of at the Kallundai disposal site without any treatment.

c.3 Collection fee

The collection fee of night soil is 0.66Rs/litre for liquid only, while sludge is 1.30Rs/litre.
4.3.7 Needs for Solid Waste Management
a. Improvement of Technical System

a.l Rehabilitation of existing final disposal site and the establish of new final
disposal site

The collected waste has been discharged at Kallundai disposal site where is abandoned saltpan
for long time. The area of existing disposal site is approximately 10hectors, but the boundary
of the site is not clear and the discharged waste is scattered without any control such as access
road, covering soil and so on. Since the operation of existing disposal site seems to affect
environmental adverse impact to surrounding area, the rehabilitation of existing disposal site is
needed as soon as possible.

Jaffna MC plans to establish the new final disposal site next to existing disposal site which area
also approximately 10 hectors, however the construction and management of new final disposal
site face on the difficulty of construction and proper management. The proper technical and
budget support is needed.  Since the new final disposal site is expected to be a role of regional
disposal site shared by several local authorities, the consensus to establish the proper
management system among stakeholders is important.

a.2 Improvement of discharging and collection

According to the waste flow, the waste collection rate is as low as 75.7%, but the waste
collection vehicles often become malfunction and it causes the difficulty of regular waste
collection service. The renewal of waste collection vehicles to enhance the capacity of waste
collection service is needed as the support.

a.3 Promotion of 3Rs

According to the result of WACS, the kitchen waste and garden waste occupy 84% of waste
generation in Jaffna MC and most of kitchen waste is feeded to stray cows in the town. Jaffna
MC is conducting the compost plant to deal with the garden waste and the material recovery
facility, however the handling amount is quite small due to lack of technical issue and
management issue.

a.4 Improvement of Organization and Legislation

Jaffna MC spends much budget and human resource to collect and discharge waste every day
without the long-term plan including organization and legislation. The formulation of master
plan of solid waste management is needed to improve and develop the future policy, legislation,
organization, and budgeting regarding on solid waste management.
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4.4 Trincomalee Urban Council in Eastern Province

441 Outline of the LA

The Trincomalee Urban Council (UC) is located on Sri Lanka’s north-eastern coast. It is the
capital city of the Eastern Province and is the core of politics, economy and culture. The climate
of the Trincomalee UC is characterized by a “tropical summer low rainfall”. The dry season is
from February to September and the average annual precipitation is approximately 1,570mm.
The coolest average temperature in the year, 26 degrees Celsius, is in December and January,
while the hottest average temperature in the year, approximately 30 degrees Celsius, is from
April to September.

Prior to the ethnic conflict in the early eighties, the Eastern Provincial
contribution to the national GDP had been around 14%. However, with the
escalation of ethnic violence, the Eastern Provincial contribution has been
reduced to around 4.7% in 2005. After the ethnic conflict in 2009, the main industries of
agriculture, fisheries, construction and tourism have rapidly recovered. (Source: p75 Eastern
Development Plan 2011-2015, Eastern Provincial Council Trincomalee)

The Trincomalee UC consists of 17 Grama Nilathari Divisions (GN divisions). The population
of the Trincomalee UC between 2010 and 2015 is shown in the following table.

Table 4-49: Population Trend of Trincomalee UC (2010-2014)

Year 2010 2011 2012 2013 2014
Population 65,848 54,776 55,479 57,244 55,564

Source: Trincomalee district secretariat

The returning of Internal Displaced People from the Trincomalee UC to their hometowns
caused a reduction of the population from 2011 to 2012.

4.4.2 Current Status and Problems of Solid Waste Management
a. Organization and Legal System

a.l Legislation and Policy

Eastern Development Plan 2011-2015, the Eastern Provincial Council Trincomalee formulated
by the Eastern Province strengthened the capacity of solid waste management with the “Sectoral
Development Plan” and appropriated the budget for introducing and disseminating good
practices, the construction of facilities and the procurement of equipment.

a.2 Solid Waste Management Plan

The Jaffna MC has not formulated any master plan or action plan related to SWM.

a.3 Organization

Solid waste management is carried out by the Works Division under the Civil Department and
the Health Division under the Health Department. The main duties of both organizations are as
follows:

®  Waste collection and transportation services (Works Division)

®  Public health activities (prevention of communicable diseases such as dengue fever)
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Road sweeping
Fee-based waste collection service

®  Operation of compost plant, promotion of waste separation and operation of final disposal
site

The technical officer with the Works Division is the person in charge of solid waste

management, while the Public Health Inspector (PHI) belonging to the Public Health division is

mainly in charge of public awareness activities on solid waste. The works division is in charge
of the maintenance of collection tractors and trailers, and the assembling the public waste bins.

The organization chart and staff related to solid waste management of the Trincomalee UC is
shown below.

COUNCIL
CHAIRMA

Vice
I Chairman
| SECRETARY |
]
I I I
Administration | Finance | | Plannin: | | Civil |
| Accountant |
AO Ay. Doctor
Internal Audit
SW
CMA
[ T | 1 | | ]
|C0U"Ci| | |Establishmen| | Library | | ggzozd | |Accounling| | gevenu | Stores | | Work | |Firc Brigadcl |Ayurvcdic| f{ue];{]i
1T 1
|Assessment| |C0“CC“0 | | Music | I—_|
OIC Compounder D.O/M.A
H. Librarian | DOMA TO — ppo OES P.HI
g%l/sb}lgr D.O/M.A Librarian D.O/M.AD.OM.A D.OMA | D.OMA DL(-)C/;I\-/?A Fire officer Mid wife
. ’ : ’ Libr. Ass : T o g . A M.AD- : | Supervisor
Supervisor ~ Driver Kankany
RI OES Yaicany  Fireman Health T ahorer
Driver
Mar. Sup H.E. Operator
Arachchi ) RecRoo  OE. OE.  OE. O.E. Welder
Tele.Oper Binder O.E. Carpenter
Messenger O.E.S. Fitter (Water work)
O.E.S. Painter
Mechanic
Mason
Watcher
Tree Cutter
Water Meter
Reader
Figure 4-24: Organizational chart of Trincomalee UC
Table 4-50: Staff related to SWM in Trincomalee UC
Staff Number Remarks
Engineer -
TO(Technical Officer) 4 SWM:1
MOH(Medical officer of health) 1 Out sourcing
PHI(Public health inspector) 4
SV(Supervisor) 5
Collection workers Permanent 110
Temporary 8
Driver Permanent 12
Disposal site workers Permanent 1 Guard
Total 144
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a4 Solid Waste Management Plan

The Trincomalee MC has not formulated any master plan or action plan related to SWM though
it should engage in SWM activities according to a 1947 municipal ordinance.

a.b Issues of Organization and Legal System

Since The Trincomalee UC has not formulated any master plan or action plan related to SWM,
the solid waste management is not systematically implemented.

b. Technical System
b.1 Storage and Discharge

In the Trincomalee UC, the kerbside collection system with waste bins for mixed waste has
been implemented thus far. Mixed waste from residents, which is stored in the waste collection
bins, is discharged on the curb and collected by collection vehicles. Large amounts of waste
generated by hotels and hospitals, etc., are stored in 100 litre or 200 litre barrels and are
collected daily through door to door collection vehicle(s). The plastic barrels are put into the
market and communal area(s) and collected daily as well.

o

Photo: Waste stofage barrlé for large waste generators in Trincomalee UC

b.2 Collection and Transportation

The collection and transferring of municipal solid waste is carried out by the Trincomalee UC.
The frequency of kerbside collection is once a week and the door to door collection of large
amounts of waste are daily. For instance, some large hotels discharge the five barrels (Total
500-700liter) and are charged 4,000LKR per month. The waste collection charge in the
Trincomalee UC is shown below.

Table 4-51: Waste collection charge in the Trincomalee UC

Types of waste collection Cost (LKR)
Kerbside collection Free
4,000LKR/month
3,000LKR/month
Collection of large amounts of waste 2,500LKR/month
2,000LKR/month

1,000LKR/month
The waste collection team consists of a driver for the collection tractor and 5-6 collection
workers, while the collection vehicles consist of four compactor trucks (one of them is under
repair), twelve tractors (six of them are under repair) and fifteen handcarts. The waste collected
by the handcarts are loaded onto the tractors at the transfer place at the market or on the
seashore and taken to the disposal site. The running mileage and collection area of each
collection vehicle is recorded as a working record
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The collection vehicles and tractors are maintained at the workshop which has twelve staff,
three of whom are mechanics from nearby the Trincomalee UC office.

Photo: Waste collection by tractor and maintenance workshop

b.3 Intermediate treatment

Although there are no intermediate treatment facilities such as a compost plant or a material
recovery facility being operated by the Trincomalee UC as of October 2015, a private recycling
company will start operations of a material recovery facility at the current disposal site
according to a memo of understanding between the Trincomalee UC and the private company.

Table 4-52: Intermediate treatment facility in Trincomalee UC

Waste amount

Intermediate Execution Address Establishm

received Remarks
treatment body (ton/week) ent
CGL .

. . Kanniya Cardboard,
Material recovery  Internation Final NA 2016 plastic, metal
facility al Eco Pvt di Isi (planned) d

Ltd isposal site and so on

Source: Trincomalee UC Secretory

b.4  Final disposal

The municipal waste collected by the Trincomalee UC is disposed at the Kanniya in a hilly
forest area in Trincomalee Town & Gravets PS. The Kanniya disposal site has been in operation
since 2005 and is shared by the Trincomalee UC and Trincomalee Town & Gravets PS as a
regional disposal site.

The operation of the Kanniya disposal site, such as recording of collection vehicle data and
moving of disposed waste by heavy machinery was conducted by the works division of the
Trincomalee UC. But the private firm “CGL International Eco Pvt., Ltd.” has contracted with
the Trincomalee UC to operate the disposal site, including the sorting of valuable materials,
since October 2015 without any commission fee. The disposal amount at the disposal site is
62.2 ton/day (Trincomalee UC: 38.2ton/day, Town & Gravets PS: 5.2 ton/day, Police: 12.0
ton/day, other: 4.2 ton/day) according to the records at the gate.

The area of the current disposal site is approximately 0.4 hectares. Trincomalee UC has plans,
however, to extend the area to approximately 12 hectares.

The location of incoming waste from the two local authorities to the Kanniya disposal site and
other details are provided in the following figure and table.

104



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)

in Democratic Socialist Republic of Sri Lanka

Kokusai Kogyo Co., Ltd.

Table 4-53: Details of Kanniya disposal site

Site name

Kanniya disposal site

21) Address

Kanniya village, at about 9 km away from the city center of Trincomalee

22) Coordination

E:081°10°07.1” N:08°36’36.4”

23) Method of operation

Open dumping (with security control)

Trincomalee Town & Gravets

24) Disposal Year uc PS Navy Police Other Total
amount 2015
(t/day) (Apr. — Sept. 382 52 2.6 12.0 42 62.2
average)
25) Expected remaining 2999

life span (years) in 2015

26) Executing organization
of final disposal site

CGL International Eco Pvt Ltd

27) Tipping fee (LKR/ton)

None

28) Unit cost of operation
(LKR/t) in 2015

92

29) Disposal area (ha)

Currently approximately 2 ha (approximately 5 acres)
Future approximately 10 ha (25acres)
Total: approximately 12 ha

30) Environmental License
and Environmental
Clearance

None

Kanniya disposal site

Kilometers
e —
0 2 4

Legend

Boundary of Trincomalee UC

| I —

Figure 4-25: Location of incoming waste from two local authorities to the Kanniya

disposal site

105



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

Access road to

dumg

Main dumping
groynd

Figure 4-26: Satellite image of the Kanniya disposal site

b.5 Issue of Technical System

Due to the insufficient number of waste collection workers and malfunction of collection
vehicles, the Trincomalee UC does not properly collect the waste and this causes sanitary and
environmental issues in the town. According to an interview survey with the residents, although
the frequency of original waste collection was once a week, the actual frequency is once every
three weeks or less. Hence, the residents illegally discharge the waste on the road and this
causes waste scattering.

An insufficient budget and lack of knowledge of proper operation methods at the Kanniya
disposal site has caused the condition of the access road to deteriorate and much waste to be
scattered along this road. After the last load of collected waste is discharged at the disposal site
at around 2 pm, many wild elephants appear and scavenge the disposed waste every day.
Scavenging by elephants disturbs proper operation of the disposal site.

3 '._.._ ¥ r v : -_:1,.
= Y Sial

Photo: Scattered illegally discharged waste and wild elephants at the disposal site
c. Recycling Activities

c.l Source Separation

There are no source separation programmes or activities organized by the Trincomalee UC.

c.2 Reduction of Organic Waste

There are no organic waste reduction programmes or activities organized by the Trincomalee
MC.
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c.3 Recycling of Valuable Materials

There are two recyclable material dealers — that purchase and sell on plastics, cans, metals and
other recyclable materials — in the Trincomalee UC and one in Town & Gravets PS. Taking
valuable materials to the shops is done by the waste collection drivers and private recyclers who
collect valuable materials from households.

Table 4-54: Prices of each valuable (recyclable) material

Valuable material Buying price (LKR/kg) Selling price (LKR/kg)
Metal 20 100
Plastic 20 100
Cardboard 8 300

Source: Trincomalee recyclable dealers

ready for recycling

The private firm “CGL International Eco Pvt., Ltd.”, which was commissioned by the
Trincomalee UC to operate the Kanniya disposal site, has stated its intention to establish a
recyclables recovery facility to collect cardboard, plastics, metals and so on. Accordingly, the
collection and selling of valuable materials by the waste collection workers is prohibited by the
Trincomalee UC.

c4 Issues of Recycling Activities

Since the source separation and separate collection are not officially conducted by the
Trincomalee UC as of October 2015, citizens separate and sell valuable materials to private
recycling shops (recyclables dealers) by themselves. The buying price of valuable materials to
private recycling shops is always affected by the international market price and it is not stable.

d. Public Awareness

d.1l Current Situation of Public Awareness Activities

Although the prevention of communicable diseases such as dengue fever is conducted as public
awareness activities, other public awareness activities related to solid waste management are not
carried out by the Trincomalee UC.

d.2 Issue of Public Awareness Activities

Since the public awareness activities related to solid waste management are not carried out by
the Trincomalee UC, the 3R activities are not amply disseminated to the residents.

e. Finance
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el Financial Condition of Urban Council

The difference between annual revenues and expenditures of the Trincomalee Urban Council
has been positive from 2012 to 2014 and its share in total annual revenues accounted for 18.1%
on average as shown in the table below..

Table 4-55: Annual Revenue and Expenditure of Trincomalee UC (Unit: Thousand LKR)

Annual Average

No Category 2012 2013 2014 T.000 LKR %
1 Approved Budget 580,411 581,209 737,328
2 Actual
Revenue 481,883 531,127 712,151 575,054 100.0%
Own-source revenue 208,136 250,673 296,845 251,885 43.8%
Grant 273,747 280,454 415,306 323,169 56.2%
Expenditure 468,790 479,713 465,242 471,248 81.9%
Recurrent 404,412 433,382 461,245 433,013 75.3%
Capital 64,378 46,331 3,997 38,235 6.6%
Profit or loss 13,093 51,414 246,909 103,805 18.1%

Source) Trincomalee UC ”Programme Budget : 2013-2015”

The share of own-source revenues is roughly 43.84% while that of grants was estimated as
roughly 56.2% as shown in the table below.

Table 4-56: Breakdown of Annual Revenue of Trincomalee UC (Unit: thousand LKR)

Annual Average

No Types of Revenues 2012 2013 2014 1,000 o
LKR

1 Own-Source Revenues:
Rates & Taxes 94,492 84,716 82,163 87,124 15.2%
Rents 12,126 13,064 11,016 12,069 2.1%
License 17,699 13,810 12,832 14,780 2.6%
Fees For services 10,491 22,689 19,609 17,596 3.1%
Warrant Costs And Fines 13,483 9,938 5,211 9,544 1.7%
Other Income 59,844 106,456 166,014 110,771 19.3%
Total Own-Source Revenues 208,135 250,673 296,845 251,884 43.8%

2 Grants:

Recurrent Grant: 208,520 224,785 240,983 224,763 39.1%
Salaries 204,425 221,927 238,201 221,518 38.5%
Council Members Allowances 2,354 2,415 2,470 2,413 0.4%
Other Recurrent Grant 1,741 443 312 832 0.1%
Capital Grants 65,227 55,668 174,322 98,406 17.1%
Total Grants 273,747 280,453 415,305 323,168 56.2%
Total 481,882 531,126 712,150 575,053  100.0%

Source) Trincomalee UC ”Programme Budget : 2013-2015”

The share of capital grants in the total revenues is accounting for around 8.1%. On the
other hand, the amount of total recurrent expenditures occupies 91.9% in the total
expenditures of theTrincomalee UC.
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Table 4-57: Breakdown of the Annual Expenditure of Trincomalee UC (Unit: Thousand

LKR)
. Annual Average
No Types of Expenditures 2012 2013 2014 000 LKR o
1 Recurrent Expenditures:
Personal Emoluments 279,015 284,331 322,940 295,429 62.7%
Travelling 9,114 4,896 4,312 6,107 1.3%
Requisites And Equipment 59,970 61,517 72,018 64,502 13.7%
Repairs And Maintenance Of Capital Assets 18,979 30,333 25,669 24,994 5.3%
Transportation, Communication, Utility 30,692 27,599 27,951 28,747 6.1%
And Others Rervices
Interest 2,754 20,311 3,962 9,009 1.9%
Grants, Subsidies And Contributions 732 1,220 1,049 1,000 0.2%
Pensions, Retirements, Benefits And 3,156 3,175 3,345 3,225 0.7%
Gratuities
Other Expenditures
Total Recurrent Expenditures 404,412 433,382 461,246 433,013 91.9%
2 Capital Expenditure 64,378 46,331 3,997 38,235 8.1%
Total Expenditure 468,790 479,713 465,243 471,249 100.0%

Source) Trincomalee UC ”Programme Budget : 2013-2015”

e.2 SWM Finance

The total revenue of SWM mainly consists of tipping fee for the other LA’s waste at the
disposal site and the waste collection fee from business institute. It is approximately 8,511,000
LKR (2012) and 13,054,000 (2013), while the expenditure is 151,307,000 LKR (2012) and
177,320,000LKR (2014). The table below shows the financial data of SWM from 2012 to 2014.

Table 4-58: Annual Revenues and Expenses of SWM of Trincomalee UC (Unit:

Thousand LKR)

No Types of Expenses 2012* 2013 2014
A Approved Budget 116,890 115,269 144,741
B  Revenues: 2,310 13,054 8,511
C  Actual Expenditures:
Personal Emoluments 91,082 92,920 108,423
Supplies And Material Expenditures:
Equipment For Disposing Garbage 19,043 21,925 23,574
Fuel And Lubricants
Uniforms for Workers
Awareness Program
Other supplies 1,433 1,022 2,239
Total Supplies and Materials Expenses 20,476 22,947 25,813
Repairs And Maintenance of Vehicles 10,144 1,875 603
Final Disposal Payment 19,243 9,327 15,713
Other Expenses 1,671 1,291 955
Total expenditure 163,092 151,307 177,320

Source) Trincomalee UC ”Programme Budget : 2013-2015”

e.3 Cost of waste collection

Collection of municipal solid waste is executed by the Trincomalee UC and the cost of waste
collection is 4,830 LKR/tons (2015). The breakdown is as follows:
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Table 4-59: Total cost of waste collection of Jaffna MC (2015)

Items Cost
(1000LKR/year)

1 Personal emoluments 55,650
2 Fuel 7,500
3 Uniform 500
4 Repair and maintenance of vehicles 2,250
5 Vehicles insurance 545
6 Employee provident fund, trust fund 900
Total 67,345
67,345,000LKR/collection amount 38.2 ton/day/365day= 4,830(LKR/ton)

ed Operation cost of disposal site

The tipping fee at the disposal site was free of charge before the private firm “CGL International
Eco Pvt., Ltd.” was commissioned by the Trincomalee UC in October 2015. The operation of
the disposal site has been started by “CGL International Eco Pvt., Ltd.” without any commission
fee and tipping fee. The private company is expecting profits from sorting of valuable materials
at the disposal site. The operation cost of disposal site consists of rental charge(s) of heavy
machinery and the salary for security, which leads to an average 1,127 LKR per ton of waste.

Table 4-60: Total operation cost of the disposal site of the Trincomalee UC (2015)

Items Cost
(1000LKR/year)
1 Salary of security (1,200LKR/day x 1person x 30daysx12months 438
2 Rental charge of heavy machinery 1,000
3 Others 14,275
Total 15,713

15,713,000LKR/38.2 ton/day/365day  1,127(LKR/ton)

e.b Issues of SWM financial system

The majority of the capital expenditures are financed from the own-source revenues of the
Municipal council or external funds. And there is no linkage between revenue from large waste
collection and expenditure of SWM. Although LAs considers the balance sheet between
revenue and expenditure totally, the sustainability of SMW is not considered well. For instance,
the operation cost of final disposal site is 692 LKR/ton and it seems not to be sustainable for
proper operation of landfill site.

4.4.3 Waste Amount and Composition Survey

a. Waste Generation Amount

The waste generation amount was calculated based on the waste generation rate obtained by the
University of Peradeniya report “Feasibility Assessment of the Plastic Recycling Center
Establishment in Akkarapattu Municipal Council Area” in August 2015. The results reveal the
municipal waste generation amount is 62.09 tons/day and the waste generation rate is
1,235¢g/person/day.
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Table 4-61: The generation amount of MSW in the Trincomalee UC

. . Generation  Generation
Source Generation rate unit

sources (ton/day)
Residential Collection 0.470 Kg/person/day 50,268 23.63
Hotels (middle) 17.00 Kg/(hotel) 50 0.85
Restaurants (middle) 17.00 Kg/(restaurant) 161 2.74
Commercial
Organic-shops (middle) 17.58 Kg/(shop) 346 6.08
Non-organic shops (large) 50.00 Kg/(shop) 110 5.50
Non-organic shops (small) 17.58 Kg/(shop) 1,055 18.55
Schools 8.00 Kg/(school) 265 2.12
Hospitals 5.25 Kg/(hospital) 2 0.01
Public office 20.00 Kg/(institution) 9 0.18
Institutions  Bank/Private office 5.25 Kg/(institution) 69 0.36
Hindu temples 5.25 Kg/(temple) 52 0.27
Mosques 5.25 Kg/(mosque) 9 0.05
Churches 5.25 Kg/(church) 20 0.11
Industries Large . 187.50 Kg/(%ndustry) 3 0.56
Domestic 6.00 Kg/(industry) 14 0.08
Drainage 1,000.00 Kg 1 1.00
Total 0 62.09
b. Waste Composition

The results of a waste composition survey conducted in 2010 in the Kanniya UC by the
NSWMSC are quoted as the result of waste composition of the Trincomalee UC.

Table 4-62: Waste Composition of the Trincomalee UC (quoted from the Kanniya UC)

Category Rate (%)

I Kitchen waste 12.0
2 Paper 4.0
3 Textiles 3.0
4 Grass & wood 37.0
5 Soft Plastics 2.0
6  Hard Plastics 1.0
7 Rubber & leather 1.0
8  Metal 1.0
9  Glass & bottles 2.0
10 Stone & ceramic 15.0
11 Other 22.0

total 100.0
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4.4.4 The results of the Public Opinion Survey

60% of the surveyed households are Tamil, 26% Sinhalese and 14% Muslims. Data on the
average number of people per household and monthly income is set out in the table below.

Table 4-63: Average and standard deviation values of income and family size

Average of family Income/Turnover
Category Number of sample members / employees (LKR/month)
High 51 4.7 58, 863
Middle 42 4.5 31,524
Low 48 4.5 14, 569
Business 40 3.3 99, 789
Availability of garbage
collection service ltem _ No.Sample %
No Yes 140 99
No 1 1
1% Total 141 100

Yes
99%

Figure 4-27: Availability of garbage collection service in the Trincomalee UC

v In the Trincomalee UC, 99% of surveyed households are provided with a garbage
collection service, of which 99% stated they use this service. Only 34% of surveyed

households are “very satisfied” with the present SWM service provision, while 46% are
“somewhat satisfied”.

How is your garbage collected?

Irrelevant Placing
0% outside Item No.Sample %
0,
Other 6% Placing outside 8 6
1% Carrying Carrying to collection point 8 6
to Carrying to collection truck 124 87
collection Other ! !
point Total 141 100
Carrying 6%
to X
collection
truck \
87%

Figure 4-28: Method of garbage discharge by residence in the TUC area
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Households’ main methods of waste discharge are shown in Figure 1. The most
common method is carrying garbage to the collection truck (87%). 6% of residences
discharge waste outside their premises for house to house collection while another 6%
carry waste to waste collection points.

v 78% of surveyed households receive the garbage collection service once a week while
15% stated that they received the service less frequently than once a week. However,
61% discharge their garbage as soon as it is generated and 34% discharge their garbage
daily. The discrepancy between these figures explains the large amount of discarded
garbage present on many streets around Trincomalee.

v" In general, adult females handle waste in about 79% of surveyed households.

v As shown in Figure-2, only 20% of surveyed households are unwilling to cooperate
with source separation for recycling while the majority (69%) are very much willing to
participate in the separate garbage collection system.

v" In addition, 69% of surveyed households stated that there are recyclable collectors or
someone who comes to collect their reusable or recyclable materials.

Willingness to cooperate in separate garbage
collection system
Doing
Not willing already
20% 2% Item No.Sample %
Very much willing 97 69
. i Somewhat willing 10
ess willing Less willing 3
2 \ Not willing 28 20
Somewhat Doing already 3 2
willing ) —Verymuch 1 141 100

willing
69%

7%

Figure 4-29: Willingness of residences to participate in the source separated garbage

collection system in Trincomalee UC

Only 21% of surveyed households use kitchen/garden waste for composting and also
use the finished compost for their own garden.

Many surveyed households (60%) have discussed proper garbage discharge methods at
the community level.

72% of households stated that SWM awareness programmes are very necessary while
24% stated “somewhat necessary”.

The average WTP (willingness to pay) for improved SWM services is 37 + 57
LKR/month per household. However, 23% of households do not like to pay for SWM
services.

Out of all surveyed households, only 9% stated that they sell/give-away metal for
recycling and 2% of residences sell/give-away tins & cans for recycling. Glass and
bottle recycling is only practiced by 1% of households while plastic recycling is
practiced by 11%. The percentage of households who are involved in paper recycling
(selling or giving-away) was low (2%).
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4.45 Waste flow

The current waste flow has been prepared by analysing the locally outsourced public opinion
survey, statistical data collection, and census results.

According to the waste flow, the collection rate ((discharge amount + direct loading
amount)/generation amount) is 65.6%. As for the recycling rate for the generation amount,
onsite compost is 5.6%, material recovery is 0.2%, and the total rate is 5.8%. On the other hand,
the final disposal rate for the generation amount has reached 61.5%, which has become a burden
on the Kanniya disposal site.

1. Waste generation
62.1 t/d
(100.0%)
2. Discharge 3. Direct haulage
39.1t/d 1.7td
(62.9%) (2.7%)
4. On-site Compost 8. On-site recycling
3.5t/d 0.1t/d
(5.6%) (0.2%)
5. Self disposal 7. Collection
15.3t/d 39.0 t/d
(24.6%) (62.7%)
9. Recycling (1)
2t/d
(3.9%)
6. lllegal dumping [~ 10. Lanafll |
2.5t/d 38.2 t/d
(4.1%) (61.5%)
11. Recycling (2)
0.0t/d
(0.0%)
12. Final disposal

38.2 t/d
(61.5%)

Figure 4-30: Waste flow in Trincomalee UC (2015)

4.4.6 Current Situation of Other Waste Management

a. Current Situation of Industrial Waste Management

There is no factory discharging industrial waste or hazardous waste in the Trincomalee UC.
b. Current Situation of Medical Waste Management

b.1  Generation Amount & Disposal Amount

The waste generation from hospitals mainly consist of municipal waste and the infectious waste
(syringes, etc.) is not collected nor taken to the disposal site since it is incinerated in on-site
incinerators.

b.2 Collection/Transportation and Disposal

The Trincomalee UC collects municipal waste from the hospitals and takes it to the Kanniya
disposal site.

b.3 Collection fee
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The collection fee of municipal waste from hospitals is charged the same as large waste
generators in accordance with the size of the waste barrel.

c. Current Situation of Night Soil Management

c.1l Collection Amount

The disposal amount of night soil at the Kanniya disposal site is approximately 11,600 litres/day,
according to the records.

c.2 Collection / Transportation and Disposal

Night soil is collected by collection vehicles operated by the Trincomalee UC and the collected
night soil is disposed of at the Kanniya disposal site without any treatment.

c.3 Collection fee

The collection fee of night soil is 0.66Rs/litre for liquid only, while sludge is 1.30Rs/litre.
4.4.7 Needs for Solid Waste Management

a. Rehabilitation of existing final disposal site

Trincomalee UC has discharged the collected waste at the existing Kanniya disposal in the
forest site since 2005 and it has caused the serious environmental issue surround area, therefore
the rehabilitation of existing disposal site is required as soon as possible. The other issue is
caused by many wild elephants which appear from the forest and scavenge the discharged waste
at the disposal site around 2 p.m. every day. The wild elephants are quite dangerous to the
human being and those disturb the operation of existing disposal site. The solution of
anti-elephants at the existing disposal site is necessary.

b. Improvement of discharging and collection

According to the waste flow, the waste collection rate is as low as 62.9%, but the waste
collection vehicles often become malfunction and it causes the difficulty of regular waste
collection service. The renewal of waste collection vehicles to enhance the capacity of waste
collection service is needed as the support.

C. Promotion of 3Rs

Any 3Rs activities are not officially carried out by Trincomalee UC. The private company has
managed the operation of existing disposal site since October 2015 and it will start the sorting
of valuable material waste in the future. The promotion of 3Rs to reduce the amount of waste
at generation source is needed.

d. Improvement of Organization and Legislation

Trincomalee UC spends much budget and human resource to collect and discharge waste every
day without the long term plan including organization and legislation. The formulation of
master plan of solid waste management is needed to improve and develop the future policy,
legislation, organization, and budgeting regarding on solid waste management.
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4.5 Kurunegala Municipal Council in Northern Western Province

451 Outline of the LA

The Kurunegala Municipal Council is situated in western Sri Lanka and well known for its
historically important religious places as well as its location as a gateway to major towns of the
country such as Colombo, Kandy, Negombo, Anuradhapura and Trincomalee. The climate of
the Kurunegala MC is characterized by a “Tropical rainforest”. The dry season is from February
to September and the average annual precipitation is approximately 1,570mm. The coolest
average temperatures in the year are in December and January with an average temperature of
approximately 26 degrees Celsius, while April to September has the hottest average
temperatures in the year at an average of approximately 30 degrees Celsius.

The Kurunegala MC is the capital city of the Northern Western Province and is the core of
politics, economy and culture. Since the Kurunegala MC is the main service centre of the
province, the large number of service oriented institutions as well as higher education centers
located within the boundaries of Kurunegala MC serve a floating population of about 250,000.
On the other hand, since manufacturing activities are restricted within the LA area, it is home to
only two garment factories.

The Kurunegala MC consists of twelve Grama Nilathari Divisions (GN divisions) and twelve
wards. The population of the Kurunegala MC between 2010 and 2015 is shown in the following

table.
Table 4-64: Population Trend of the Kurunegala MC (2010-2015)
Year 2010 2011 2012 2013 2014 2015
Population 27,141 27,682 26,931 27,043 26,727 26,903

Source: Sampath Pathikada of District Secretariat Kurunegala
45.2 Current Status and Problems of Solid Waste Management
a. Organization and Legal System

a.l Legislation and Policy

The North Western Province Environmental Statute No. 12 of 1990 in the chapters below
mentions plans and all necessary steps to be carried out to prevent the discharge of wastes into
the environment and the measures for protecting and improving of the quality of the
environment.

v" Power and Functions of The Provincial Authority
v" Environmental Projection

v Environmental Quality
v

General

a.2 Solid Waste Management Plan
The Kurunegala MC has prepared a 5 year plan for 2010-2014 and 2015 -2018

a.3 Organization

Solid waste management is carried out by the Municipal Health Department (MHD) headed by
the MOH who is responsible for overall SWM activities. The main responsibilities of the MHD
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are the following:

®  Allocation of labour/vehicles to collect, transport and dispose waste and maintaining the

cleanliness and sanitation conditions of the municipal area.

The health section receives direct support from the Municipal Engineers Department (MED) for
vehicle repair, maintenance and driver management which is essential for SWM activities. Also

School health activities

Septic tank and toilet emptying service

Maternity and child care activities

Activities related to food hygiene and safety

Cleaning of streets and drains and removal of such waste

Operation of recycling center and compost facility

Maintenance of public market, pola, slaughterhouse and cemetery

the MED is responsible for the construction work related to SWM.

The PHI is assigned to SWM and full responsibility is handed over to him. The other four PHIs

assist with the SWM duties and responsibilities of the MHD officers.

The organization chart and staff related to solid waste management of the Kurunegala UC is

shown below.

Chief Medical Officer of

Tealth

Additional Medical

Office of Health

Infectious disease prevention services and control of fly and mosquito breeding sites

v \4

v . v
Registered
Chief Public Medical officer Nursing
Health Inspector Officer
y v IDevelopment Offces- 04 A4 Midwifes —
Public Health ISWM Public Health Local Government Chief 04
Inspector -04 Inspector Officer - 02 anag:mcnl
Assistant
Management
Assistant-03

Driver -
11

Cemetery
caretaker

Cemetery
machine operator]

Public fair
caretaker

Health
Supervisor -02

A 4

Crematoriu
m caretaker

v

Health

labours-

118

Office Assistant
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Figure 4-31: Organizational chart of the Kurunegala MC
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Table 4-65: Staff related to SWM in the Kurunegala MC

Staff Number Remarks
Engineer 1
TO(Technical Officer) 1
MOH(Medical officer of health) 1
Add MOH 1
PHI(Public health inspector) 6
Health Overseer 2
Sub Overseer 12
Collection workers Permanent 186
Temporary 28
Two of them are night
Driver 15 soil collection vehicle
derivers
Disposal site workers Acting supervisor 2
Permanent 20 filzrirllirt)}c/)st and recycling
Temporary 6
DO, Mgt Asst, Office
Other o Asst, C%lre takers,
Total 144

a4 Issues of Organization and Legal System

With regard to organization, the experienced MOH and PHI have taken the actual command of
waste management and are working in close collaboration with the PHI and the SV. However,
the absence rate of disposal site workers for the compost and recycling facility is high and it
often causes a malfunction of the facility.

b. Technical System

b.1 Storage and Discharge

The kerbside collection is conducted by the Kurunegala MC and the residences have to store
their mixed waste in a plastic barrel or a polythene sack and discharge them in front of their
houses on the collection day. The owners of restaurants and shops also store their waste in
plastic barrels of 100 or 200 litres, which are collected by door to door collection.

b.2 Collection and Transportation

Collection and transportation of solid waste is conducted by the Kurunegala MC as follows.

Table 4-66: The list of collection method, target area, frequency and target waste
Collection

Method Target area Frequency Target waste
Every day/ Every other day =~ Biodegradable
Residential Non-
House to house Once a week biodegradable
Commercial Every day Mixed
Every day/ Every other day Biodegradable
Separate Residential Once a week Non-
biodegradable
Commercial -

Some small transfer stations for the SW called “Health Depot” have been installed in the city
market site and the Solid Waste Management Center and solid waste between 6 tons to 10 tons
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is collected everyday by handcarts and is transported to the final disposal site.

45%

Photo: The small transfer station installed in the city market

The waste collection covers 100 % of the Kurunegala MC area and no collection fee is charged
neither for residents nor large scale waste generators.

The collection vehicles and equipment are shown in the table below;

Table 4-67: Collection vehicles and equipment of the Kurunegala MC

Vehicle type Number of vehicles Notes
Compactor truck 6 4 trucks under repairing
Tractor 12 4 tractors under repairing
Hand Cart 38
Lorry 2

Source: Kurunegala MC

The running mileage and collected area of every vehicle are recorded as a working record by the
Kurunegala MC. Repair and maintenance of collection vehicles are conducted at the workshop
on the premises of the Kurunegala MC. The breakdown of personnel in the workshop is as
follows.

Table 4-68: The personnel composition of the work shop in Kurunegala MC

Staff Number of personnel
Technical Officer 1
Mechanic 1
Painter 1
Tinker 1
Driver 2
Others 9

Source: Kurunegala MC

Photo The Workshop in Kurunegala MC
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b.3 Intermediate treatment

Intermediate treatments are carried out by the Kurunegala MC as follows.

Table 4-69: Intermediate treatment facilities in Kurunegala MC

Types of Facility Exgzl(l;;’on Address (Ctj;rl) 7(10;;}; EStnatb}l:;me Notes
The  capacity has
Compost plant 50 2012 decreased to 2 ton/day
Kurunegala Sundarapola due to a lack of labour.
Sorting Yard MC 2 2010
Recycling facility 3 2010
Biogas facility Public 1 2014

Source: Kurunegala MC
Two tons of organic waste from the town market and regular fair is collected and transferred to
the compost plant which has a 50 ton capacity at the final disposal site.. Materials for pipes and
bags are made of thread and grinded hard plastic at the Recycling facility. Organic waste
corresponding to 6 tons per week is collected and generated methane gas every week. Bio-gas
generation would cover the monthly electricity charge which is roughly 40,000LKR on the
public market.

Photo 4: Compost plant, grinder machine in recycling facility and bio-gas generation
facility

b.4  Final disposal

The solid waste collected by the Kurunegala MC and the Kurunegala PS is transferred to the
Sundarapola final disposal site located in the Kurunegala PS. The Sundarapola final disposal
site was established and has been in operation since 1922.

The operation area has approximately Sha and the number of remaining sustainable years is
expected to be approximately 10 years. The Kurunegala MC has the responsibility of vehicle
record management at the entrance gate and regular waste relocation by heavy machines. A
bobcat and an excavator are usually allocated in the Sundarapola final disposal site. The
discharged solid waste amount is approximately 38 ton/day from the Kurunegala MC,
approximately 10 ton/day from the Kurunegala PS and is estimated at approximately 48 ton/day
in total. Discharged solid waste includes municipal solid waste from hospitals and factories as
well. A tipping fee is charged to the solid waste only from the outside area of the Kurunegala
MC and the Kurunegala PC.
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Table 4-70: Tipping fee at the Sundarapola final disposal site for solid waste

Types of vehicle and waste Tipping fee (LKR)
Three wheelers,” Solid waste 220
Tractor,” Solid waste 1,250
Dump truck,/Solid waste 1,550
Dump truck,” Glass 1,750

Source: Kurunegala MC

The location of incoming waste from the two local authorities to the Sundarapola disposal site
and other details are provided in the following figure and table.

Table 4-71: Detailed information about the disposal site of the Kurunegala MC

Site name Sundarapola disposal site
31) Address Waste e Center, Sundarapola, Yanthanpalaw
32) Coordination E:080°21°08.2” N:07°30°35.7”
33) Method of operation Open dumping (with security control)
34) Disposal Year Kur;rllégala Kurunegala PS Army Private Total
amount 2015
(t/day) ©OH- 108 719) 1,159.2 304.7 18.6 8.6 1491.0

35) Expected remain of life

span (years) in 2015 10 years
36) Executing organization
of final disposal site Kurunegala MC
37) Tipping fee (LKR/ton) None
38) Unit cost of operation
(LKR/t) in 2015 Unknown
39) Disposal area (ha) Current approximately 5.25 ha  (approximatelyl3acr)
40) Environmental License
and Environmental Environmental License was acquired in only first year.

Clearance
The solid waste flow for collecting, hauling and disposing in the Kurunegala MC are as follows

. Sundarapola FDS, Sorting Yard and Compost Yard

[

Kurunegala PS

Legend
The boundary of Kurunegala MC

]

Kurunegala MC
Q- -

Biogaé facility o

L Ly
Nt

0 250m 500m Tkm

.
Figure 4-32: The solid waste flow for collecting, hauling and disposing in Kurunegala
MC
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; Toilet waste
[ Streatment facility

Recycling center

L Active dumping area

Imagery Date: 1/19/2013 78 0.91" N 80°

Figure 4-33: Satellite photograph of Sundarapola final disposal site

b.5 Issue of technical system

Regarding waste collection and waste hauling in the Kurunegala MC, the residents complain
about the low frequency for waste collection due to the low attendance of collection workers.
95% of the workers are Tamil. They often quit their job due to a low salary and go to Kandy and
Colombo as migrant workers. Regarding separate collection, although the separate collection
rate reached 75% in commercial areas and 50% in residential areas, the drivers have to collect
the separated waste and discharge it to the Sundarapola final disposal site as mixed waste
because they also have to cover the area for separate collection and unseparated (mixed)
collection in the same day.

Regarding the workshop in the Kurunegala MC, the shortage of workers and vehicle
replacement parts makes outsourcing necessary for major repairs. During the repair period, the
collection area by the Kurunegala MC becomes limited due to the long procedure from the
request to approval and finally completion for repair(s).

Regarding the compost yard in the Sundarapola final disposal site, the produced amount of
compost has decreased since June 2015 due to the shortage of workers caused by employment

122



Data Collection Survey on Solid Waste Management
in Democratic Socialist Republic of Sri Lanka

Japan International Cooperation Agency (JICA)
Kokusai Kogyo Co., Ltd.

problems. Therefore, only 2tons/day of solid waste can be accepted at the compost yard. The
compost price was originally 10LKR/5kg but is now 10LKR/1kg because of a stock shortage.
The biogas facility was originally intended to generate 2.8kWh, sufficient to cover the monthly
electricity requirements of the city market, which currently has a monthly electricity bill of
roughly 40,000LKR. But the system is not currently functioning and generated methane gases
are emitted in the atmosphere.

At the Sundarapola final disposal site, one or two complaints are made every day in the
neighbourhood due to the offensive odor and a large number of harmful insects. Sludge which
cannot be sent to the treatment facility is discharged to the pit excavated in the dumping area for
solid waste because of inefficient capacity of the sludge treatment facility.

c. Recycling activity

c.l Source Separation

As it was mentioned, the separate collection was initiated in December 2012 by the Kurunegala
MC and the separation rate reached 75% in commercial areas and 50% in residential areas.

c.2 Reduction of Organic Waste

There are no points worthy of special mention.

c.3 Recycling of Valuable Materials

The Kurunegala MC allocates a supervisor and two workers in charge of purchasing and
collecting recyclable waste in the Waste Management Center (WMC). A small facility is also
installed in the WMC to transfer collected waste by some handcarts to a tractor and the
collection workers of the handcarts can receive a monthly average income of between 300 and
400LKR by selling the collected recyclable waste. The recyclable waste items along with the
buying price and the collection amount in the WMC are as follows (also refer to the photo
following the tables).

Table 4-72: The buying price and collection amount of recyclable waste in WMC

Item Buying price Collection amount
(LKR/kg) (kg/day)
Metal 20 50
Cardboard 8 150
Polythene 15 10
Plastic 15 50
Glass 1.5 200
Paper 5 40
Pet bottle 15 30
Coconut shell 4 50
Battery 50 1
Copper 350 1
Aluminium 250 5
Tin 8 50

Source: Waste Management Centre

On the other hand, there are 5 or 6 recyclable materials “middlemen” dealers in the
administrative boundary of the Kurunegala MC and their buying price, selling price and
collection amount of recyclable waste items are shown below. The recyclable waste carried
from the administrative boundary of the Kurunegala MC occupies roughly half of the total.
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Table 4-73: The selling price, purchase price and collection amount of recyclable
materials by “middlemen” dealers in KMC

Item Buying price Selling price Collection amount
(LKR/kg) (LKR/kg) (t/month)

Metal 20 28 5
Cardboard 13 14 3
Plastic 20-40 70 0.1
Glass bin 2 3-5 1
Paper 4-10 18-30 0.2-0.8
Copper 400-450 500 0.1
Aluminium 100-110 140 0.2

Source: Middleman shop’s owner

Photo: Recyclable waste separated in Waste Management Centre

c4 Issues of Recycling Activities

The WMC and middlemen dealers have a common issue which is the shortage of stock space.
According to the dealers, they will be able to increase the amount they purchase if they are able
to expand the space of their premises as there is a high buyer demand.

d. Public Awareness

d.l Participation Level and Manners of Citizens

There are no points worthy of special mention.

d.2 Current Situation of Public Awareness Activities

The personal (door-to-door) visits and awareness activities for schools and citizen groups,
distribution of leaflets, posters on bulletin boards and seminars are implemented by the
Kurunegala MC, NGO and IWMI (International Water Management Institute)

d.3 Issues of Public Awareness Activities

There are no points worthy of special mention.
e. Finance

el Financial Condition of Municipal Council

The difference between annual revenues and expenditures of the Kuunegala Municipal Council
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has been negative from 2012 to 2014 and its share in total annual revenues accounted for
-51.97% on average as shown in the table below.

Table 4-74: Annual Revenue and Expenditure of Kurunegala MC (Unit: Thousand LKR)

Annual Average

No Category 2012 2013 2014 T000 LKR o

1 Approved Budget 7,302,904 800,693 1,146,224

2 Actual 794,605 110,460 1,186,220
Revenue 687,595 456,515 503,741 549284  100.0%
Own-source revenue 406,917 320,266 341,704 356,296 64.9%
Grant 280,677 136,249 162,037 192,988 35.1%
Expenditure 730,213 731,748 1,041,523 834,494  151.9%
Recurrent 333,817 387,570 399,040 373,475 68.0%
Capital 396,396 344,178 642,483 461,019 83.9%
Profit or loss 42,618 275233 537,782 285211 51.9%

Source: Kurunegala MC, “Programme Budget : 2013-2015”

The share of own-source revenues is roughly 41.8% while that of grants was estimated as
roughly 58.2 % as shown in the table below.

Table 4-75: Breakdown of Annual Revenue of Kurunegala MC (Unit: thousand LKR)

Annual Average

No Types of Revenues 2012 2013 2014 1,000 o
LKR
1 Own-Source Revenues:
Rates & Taxes 120,985 141,325 142,500 134,937 18.0%
Rents 49,199 62,181 69,475 60,285 8.0%
License 6,058 6,456 7,856 6,790 0.9%
Fees For services 58,652 62,958 71,415 64,342 8.6%
Warrant Costs And Fines 2,344 3,326 4,084 3,251 0.4%
Other Income 43,440 44,020 46,374 44,611 5.9%
Total Own-Source Revenues 280,677 320,266 341,704 314,216 41.8%
2 Grants:
Recurrent Grant: 125,100 135,109 160,897 140,369 18.7%
Salaries 1,140 1,140 1,140 1,140 0.2%
Council Members Allowances
Other Recurrent Grant 323,373 344,178 642,483 436,678 58.2%
Capital Grants 323,373 344,178 642,483 436,678 58.2%
Total Grants 604,050 664,444 984,187 750,894  100.0%
Total 125,100 135,109 160,897 140,369 18.7%

Source: Kurunegala MC, “Programme Budget : 2013-2015”
The share of capital grants in the total revenues is accounting for around 57.0%. On the other

hand, the amount of total recurrent expenditures occupies 43.0% in the total expenditures of the
pradeshiya sabha.
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Table 4-76: Breakdown of the Annual Expenditure of Kurunegala MC (Unit: Thousand

LKR)
No Types of Expenditures 2012 2013 2014 00‘8;1;2;1 Averao/goe
1 Recurrent Expenditures:
Personal Emoluments 176,874 215,287 226,337 206,166 23.7%
Travelling 2,807 4,265 4,363 3,812 0.4%
Requisites And Equipment 20,953 23,614 28,262 24,276 2.8%
Repairs And Maintenance Of Capital Assets 9,387 9,751 12,679 10,606 1.2%
Transportation, Communication, Utility 78,391 83,707 82,129 81,409 9.4%
And Others Rervices
Interest 19,313 19,735 15,617 18,222 2.1%
Grants, Subsidies And Contributions 20,243 21,152 22,832 21,409 2.5%
Pensions, Retirements, Benefits And 5,850 10,062 6,821 7,578 0.9%
Gratuities
Other Expenditures
Total Recurrent Expenditures 333,817 387,572 399,040 373,476 43.0%
2 Capital Expenditure 396,396 344,178 747,111 495,895 57.0%
Total Expenditure 730,213 731,750 1,146,151 869,371 100.0%

Source: Kurunegala MC, “Programme Budget : 2013-2015”

e.2 SWM Finance

The total revenue of Municipal Health Department mainnly consists of the tipping fee for
incoming waste from other LA’s at the disposal site waste and the collection fee from business
institute. It is approximately 2,310,000 LKR (2012) and 13,054,000 (2014), while the
exipenditre is 44,718,000 LKR (2012) and 69,046,000LKR (2013). The table below shows the
financial data of Municipal Health Department from 2012 to 2014.

Table 4-77: Annual Revenues and Expenses of Municipal Health Department of
Kurunegala MC (Unit: Thousand LKR)

No Types of Expenses 2012* 2013 2014
A Approved Budget 44,614 56,648 58,812
B Revenues: 2,310 13,054 8,511
C  Actual Expenditures:
Personal Emoluments 40,521 51,778 54,552
Supplies And Material Expenditures:
Equipment For Disposing Garbage 585 815 820
Fuel And Lubricants 11,100 4,587
Uniforms for Workers 76
Boots for Workers 101
Awareness Program 28 50 176
Other supplies 3,305 42
Total Supplies and Materials Expenses
Repairs And Maintenance of Vehicles 175 100
Final Disposal Payment 100
Other Expenses 3,333 1,797 3,340
Total expenditure 44,718 69,046 63,822

e.3 Cost of waste collection

Collection of municipal solid waste is executed by the Kurunegala MC and the cost of waste
collection is 6,834 LKR/tons (2015). The breakdown is as follows:
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Table 4-78: Total cost of waste collection of Kurunegala MC (2015)

Items Cost (1000LKR/year)

1 Personal emoluments 88,441
2 Fuel 4,557
3 Mechanical & Electrical Goods 13,500
4 Medical supplies -
5 Uniform 285
6 Buckets, basket -
7 Repairs vehicles 1,467
8 Maintenance 710
9 Employee provident fund, trust fund 2,803
Total 111,763
111,762,741LKR/collection amount 44.8ton/day/365day 6,834(LKR/ton)

e.4  Operation cost of disposal site

The tipping fee at the disposal site is free for waste from the Kurunegala MC and the
Kurunegala PS. The operation cost of disposal sites consist of rental charge(s) for heavy
machinery and the salary for security, which leads to an average of 921LKR per ton of waste.

Table 4-79: Total operation cost of the disposal site of the Kurunegala MC (2015)

Items Cost
(1000LKR/year)

1 Salary of security (1,200LKR x 2persons x 30daysx 12months) 231
Rental charge of heavy machinery 1,407
Total 1,638

1,638,350LKR/38.6 ton/day/365day 116(LKR/ton)

e.b Issues of SWM financial system

The majority of the capital expenditures are financed from the own-source revenues of the
Municipal council or external funds. And there is no linkage between revenue from large waste
collection and expenditure of SWM. Although LAs considers the balance sheet between
revenue and expenditure totally, the sustainability of SMW is not considered well. For instance,
the operation cost of final disposal site is 116LKR/ton and it seems not to be sustainable for
proper operation of landfill site.

4.5.3 Waste amount and Waste compaosition

a. Waste amount

The waste amount in the Kurunegala MC is calculated by the waste generation unit of each
source mentioned in the SWM Action Plan (2008) by the NSWMSC and the waste generation
number of each source collected by the local survey in this project. As a result, the total waste
generation unit in the Kurunegala MC is 1.84kg/person/day.
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Table 4-80: SW generation amount in the Kurunegala MC

. Generation Generation
Source Generation rate
sources (ton/day)
. . Collection 0.25 Kg/person/day 25,571 6.49
Residential .
Non-collection 0.25 Kg/person/day 522 0.13
Hotels (large) 51.90 Kg/(hotel) 0 0.00
Hotels (middle) 25.95 Kg/(hotel) 10 0.26
Hotels (small) 9.65 Kg/(hotel) 38 0.37
Restaurants (large) 69.20 Kg/(restaurant) 0 0.00
Restaurants (middle) 43.25 Kg/(restaurant) 14 0.61
Commercial Restaurants (small) 9.65 Kg/(restaurant) 126 1.22
Organic-shops (large) 207.60 Kg/(shop) 1 0.21
Organic-shops (middle) 25.95 Kg/(shop) 18 0.47
Organic-shops (small) 9.65 Kg/(shop) 71 0.69
Non-organic shops (large) 43.25 Kg/(shop) 8 0.35
Non-organic shops (small) 9.65 Kg/(shop) 762 7.35
Schools 70.28 Kg/(school) 55 3.87
Hospitals 202.85 Kg/(hospital) 27 5.48
Public office 9.65 Kg/(institution) 280 2.70
L Bank/Private office 19.04 Kg/(institution) 20 0.38
Institutions .
Buddhist temples 17.30 Kg/(temple) 13 0.22
Hindu temples 17.30 Kg/(temple) 6 0.10
Mosques 17.30 Kg/(mosque) 5 0.09
Churches 17.30 Kg/(church) 10 0.17
. Large 1,490.8 Kg/(industry) 3 4.47
Industries . .
Domestic 8.65 Kg/(industry) 302 2.61
Market 649.30 Kg/market 3 1.95
Port - Kg/port 0 0.00
Drainage 745.40 Kg 7 5.22
Recyclables 38243 Kg 7 2.68
Total 48.07
Population 26,093 person
. . 1.84
Total waste generation unit ke/person/day

Source: SWM Action Plan (2008), NSWMSC

b. Waste composition

Waste composition in the Kurunegala MC is referred to in the survey results in the SWM
Action Plan (2008) by the NSWMSC. The result revealed the ratio of organic waste composed
of kitchen waste and grass & wood occupies less than 70%, on the other hand, the ratio of
recyclable waste composed of paper, textiles, plastic, metal and glass & bottles occupies close
to 30%, which is the urbanized waste composition.
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Table 4-81: Waste composition in Kurunegala MC

Category Ratio

Kitchen waste 52.0%
Paper 15.7%
Textiles 5.9%
Grass & wood 16.0%
Soft Plastics 4.8%
Hard Plastics 1.4%
Rubber & leather 0.3%
Metal 2.0%
Glass & bottles 0.3%
Stone & ceramic 1.1%
Other 0.6%

100.0%

Source: SWM Action Plan (2008), NSWMSC

45.4 The result of public opinion survey

v The demographics for the surveyed households are as follows: 81% are Sinhalese, 17 %
are Tamils and 2 % Muslims. The ethnicity could be further classified into income
groups; 100% of the Sinhalese households make up the high income group, 98 % of
Sinhalese make up the middle income group and 50 % of low income families were
made up of Tamils. The data of the average number of people per household and
monthly income is shown in the table below.

Table 4-82: Average and standard deviation values of income and family size

Cateso Number of sample Average of family Income/Turnover
gory P members / employees (LKR/month)
High 48 43 63,521
Middle 52 4.4 34,865
Low 50 4.8 16,100
Business 41 6.2 371,243
Availability of garbage collection service
i Item No.of Sample %
e Yes 147 98
No 3 2
Total 150 100
Yes
98%

Figure 4-34: Availability of garbage collection service in the Kurunegala MC

v" collection service, of which 98% stated they use this service. 68 % of surveyed
households are “very satisfied” with the present SWM services provision, while 26 %

are “somewhat satisfied”.
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Doing

already

65%

How is your garbage collected?

No.of
Other Irrelevant Ttem Sample v
0% 3%  Placing Placing outside 36 24
outside Carrying to collection point 41 27
24% Carrying to collection truck 69 46
) . Other 0 0
Carryingto_____ | Trrelevant 3 3
collection
sl ' Total 150 100
26% Carry:ng to
collection
point
27%

Figure 4-35: Method of garbage discharge by residences in the KMC area

Households’ main methods of waste discharge are shown in upper Figure. The most
common methods are carrying garbage to the collection truck (46%) and carrying
garbage to the collection point (27%), and discharging it outside their premises for
house to house collection (24%).

Only 34% of surveyed households receive a daily garbage collection service while 44 %
stated that they received the service 2-3 times/week.

69% discharge their garbage as soon as it is generated and 27 % discharge their garbage
daily. Only 4% discharge their garbage 2-3 times per week.

In general, adult females handle waste in about 67 % of surveyed households.

As shown in lower Figure, 65 % of households separate their garbage into organic and
inorganic waste at the source of generation. Only 5 % of surveyed households are
not/less willing to participate in source separation for recycling. The rest of the
households are very much willing (23 %) and somewhat willing (7 %) to participate in
the source separated garbage collection system.

Further, 73 % of surveyed households stated that there are recyclable collectors or
someone who comes to collect their reusable or recyclable materials. Hence, an
informal recycling system is well established in the Kurunegala MC area.

Willingness to cooperate in separate garbage
collection system

Very much

willing No.of
23% Item Sample &

Very much willing 35 23
Somewhat

Somewhat willing 11 7
W|II|ng

Less willing 0 0
Not willing 8 5
Less willing  Doing already 98 65

0%
Total 150 100

Not willing
5%

Figure 4-36: Willingness of residences to participate in the source separated garbage

collection system in the Kurunegala MC
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20 % of surveyed households use kitchen/garden waste for composting and 97% of
them used the finished compost for their own garden.

Not many surveyed households (48 %) have ever discussed proper garbage discharge
methods at the community level, but 35% said that they discussed the garbage issue at
community meetings.

92 % of households stated that SWM awareness programmes are very necessary while
7 % stated “somewhat necessary”. Only 1% of surveyed households stated that
awareness campaigns are not necessary or not needed at all.

49 % of households do not like to pay for SWM services mainly because of the revenue
tax they paid for the KMC. The average WTP (willingness to pay) for improved SWM
services is 68 = 94 LKR/month per household.

Out of all surveyed households, 11% stated that they sell/give away glass and bottles for
recycling and 6% of residences sell/give-away plastics for recycling. Also, 1-8% of
households sell/give-away cans and metals for recycling. Cardboard and paper recycling
were 0 % and 10 % respectively.

455 Waste flow

The current waste flow in the Kurunegala MC is shown below. This was the result of analysis
by collected statistic information, the census data in 2012, the public opinion survey and the

waste generation survey in this project.

3. Direct haulage
0.6t/d
(1.2%)

1. Waste generation
48.1 t/d
(100.0%)
2. Discharge
44.9 t/d
(93.4%)
4. On-site Compost 8. On-site recycling
1.3t/d 0.1t/d
(2.7%) (0.2%)
5. Self disposal 7. Collection
0.6 t/d 44.8 t/d
(1.2%) (93.2%)
9. Recycling (1)
6.7 t/d
(14.0%)
6. lllegal dumping 10. Landfill
0.7 t/d 38.6 t/d

(1.5%) (80.4%)

11. Recycling (2)
0.0 t/d
(0.0%)

12. Final disposal
38.6 t/d
(80.4%)

Figure 4-37: Current waste flow in Kurunegala MC (2015)

According to the waste flow, the waste collection ratio, which corresponds with the ratio of the
discharged amount plus the ratio of the direct hauled waste amount, is calculated at 94.6%. The
total of the ratio of on-site compost and self-disposal is 3.9%; and the ratio of illegal dumping is
1.5%. On the other hand, the ratio of the recycling, which occupies 14% in total, is high.
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4.5.6 Current Situation of Other Waste Management

a. Current Situation of Industrial Waste Management

There are two garment factories in the boundary of the Kurunegala MC, but industrial waste
(IW) is not discharged by either of the factories. Therefore, it is mentioned regarding solid
waste (SW) generated from the industrial sector as follows.

a.l Generation Amount & Disposal Amount

The collection and hauling of SW generated from the industrial sector is conducted by the
Kurunegala MC and the hauled monthly amount to the SFDS is approximately two tractor
loads.

a.2 Collection, Transpiration and Disposal

The IW is hauled to the SFDS by tractor and the tipping fee for discharge is 1,550Rs per
tractor.

b. Current Situation of Medical Waste Management

b.1 Generation Amount & Disposal Amount

As of November 2015, the amount of solid waste generated from the medical sector hauled to
the SFDS ranges between 1.5 and 2 tons/day. Regarding the medical waste (MW) such as used
hypodermic syringes and needles, they are disposed by incineration facilities.

b.2  Collection, Transportation and Disposal

The collection and hauling of SW generated from the medical sector is conducted by the
Kurunegala MC.

b.3  Tipping fee

It is free of charge, the same as with SW generated from other sectors.
c. Current Situation of Night Soil Management

c.l Generation Amount & Disposal Amount
The discharged amount of night soil at the SFDS ranges between18,000 — 20,000L/day.

c.2 Collection, Transportation and Disposal

The collection and hauling of night soil is conducted by the Kurunegala MC. A sludge which
cannot be sent to the treatment facility is discharged to the dumping area for SW because of
inefficient capacity of the sludge treatment facility.

c.3 Tipping fee

The tipping fee is shown below and is different depending on the location and distance.
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Table 4-83: Tipping fee for night soil in the Kurunegala MC

Inside of Kurunegala  Outside of Kurunegala

MC MC
Small Large Small Large
Capacity of collection vehicle 1,800 3,800 1,800 3,800
L)
Service charge for residential 3,000 3,500 - 4,000
area (LKR)
Service charge for commercial 3,500 4,000 - 4,500
area (LKR)
Less than10km 300
Transportation 10 - 20km 400
fee (LKR) More than
20km 500
Tax (13%)

Source: Kurunegala MC
4.5.7 Needs for Solid Waste Management
a. Improvement technical system

a.l Improvement of compost plant and final disposal site

The proper operation of existing disposal site is essential in Kurunegala MC to extend the
limited capacity and utilize Sundarapola final disposal site as long as possible, however the
compost plant is not properly operated due to lack of technical and budget aspect. The
improvement of existing compost plant is need as soon as possible.

The moving of discharged waste at the existing disposal site is carried out by heavy machinery
regularly, however the frequency of covering soil is not enough and it causes environmental
issue to surrounding area. The improvement of existing disposal site is need as soon as possible.

a.2 Improvement of discharging and collection

According to the waste flow, the waste collection rate is as low as 93.2%, but the waste
collection vehicles often become malfunction and it causes the difficulty of regular waste
collection service. The renewal of waste collection vehicles to enhance the capacity of waste
collection service is needed as the support.

a.3 Promotion of 3R

According to the result of WACS, the kitchen waste and garden waste occupy 68% of waste
generation in Kurunegala MC. Kurunegala MC is conducting the compost plant to deal with the
mixed waste and the material recovery facility; however the handling amount is not so large due
to lack of technical issue and management issue

b. Improvement of Organization and Legislation

Kurunegala MC spends much budget and human resource to collect and discharge waste every
day without the long-term plan including organization and legislation. The formulation of
master plan of solid waste management is needed to improve and develop the future policy,
legislation, organization, and budgeting regarding on solid waste management.
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4.6  Nuwara Eliya Municipal Council in Central Province

46.1 Outline of the LA

The Nuwara Eliya MC, which is the capital town of Nuwara Eliya district in Central Province.
The Nuwara Eliya MC which land height above sea level is approximately1,900m is located
near Horton highland where is the highest peak in Sri Lanka. Although the climate of Sri Lanka
belongs to tropical rain forest, the Nuwara Eliya MC belongs to marine west coast climate and
the coolest in Sri Lanka. The history of the Nuwara Eliya MC started as a Britain style summer
resort during the colonial period and the golf course, horse race course, hotels, cottages, tea
plantations, tea factories, villas of government have been constructed since in 1900’s.

The main industry of the Nuwara Eliya MC consists of the eco-tourism to visit the highland,
waterfalls and so on, the garment and cosmetic factories and the highland vegetable farms such
as tomato, strawberry, and so on**

The Nuwara Eliya MC consists of 15 Grama Nilathari Divisions (GN divisions), which are
minimum administrative units. The population of Nuwara Eliya MC between 2012 and 2015 is
shown in the following table.

Table 4-84: Population Trend of Nuwara Eliya MC (2012-2015)

Year 2012 2013 2014 2015

Population 23,804 24,104 24,404 24,709

Source: Estimation based on the census data of 2012.

4.6.2 Current Status and Problems of Solid Waste Management
a. Organization and Legal System

a.l Legislation and Policy

The Nuwara Eliya MC prepares the action plan including the Solid Waste Management and the
progress report of Health Section activity every year. The activities of solid waste
management in 2015 are described as follows;

v" Abolishment of the stationed collection system:

The stationed collection system was stopped in the one of three collection area in October due to
waste scattering caused by stray animals. Accordingly the door to door collection or bell
collection started instead of the stationed collection system. The Nuwara Eliya will stop the
stationed collection system at MC other two areas soon.

v" Reduction of waste collection cost

a.2 Organization

The Nuwara Eliya MC reduced the cost of waste collection with changing the number of
collection workers from three persons to two people per collection vehicle.

The Organization of the Nuwara Eliya MC consists of following four departments;
®  Secretarial Department

®  Engineering Department

32 Modification some parts based on the report, "The preliminary survey for water supply and sewerage plan in Kandy and Nuwara
Eliya, 1998, JICA".
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®  Health Department
®  Accounts Department

The Health Department is in charge of whole solid waste management, while the Engineering
Department is in charge of repairing and maintenance of collection vehicles and facilities at the
final disposal site.

Public Health Inspector (PHI) belonging to Health Department is a person in charge of solid
waste management of the Nuwara Eliya MC and the duty of PHI is shown as follows;

Supervising of waste collection and transportation
Management of final disposal site
Management of Material Recovery Facility ( would be started from 2016)

Management of night soil treatment

Public awareness

The main duty of the Engineering Department consists of as follows;

®  Repairing and maintenance of collection vehicles

®  Operation and maintenance of final disposal site

The organization chart and staff related to solid waste management of the Nuwara Eliya MC is
shown below.

[ I I 1

Secretanal Enginesring l Internal Audits
Accounts Department Heaith Depariment
Department Department Diwision
[ . 1 . : = 73 ,
Secretary i I Engneer l[ Accountant ” Health Medical Officer Ayurvedic Medical Officer |
- I I I I :
Works Section - Accounts Divison - Pubic Heakh Senice - Eroa Inaigencus |
- Maintaining and Repsinng Roads - Supply Division - Caning Service Medicing Division
Buidings - Stores Division - Sold Waste - Running Cinics
- Buiding Constructon - Revenue Division Managament
- Caftying out Contract Work through - Pubiic Uity Servics
Tenders/ Work concerming Lands - D=ease Eamnason
- Spiciai Ploct Sarvice
Wiater Industry Secion - Food Hyglens
- New Water Connections and - Running Mother's and
Disconnactons Chikdiren's Clinics.
- Maintenance and Distritution
Planing Secton
- Buiding Plan Apgroval and City
Designing
- Work Related 1o Constructions
Mecharscal Division
- Electricity Uinkt! Fire Extinguishing
Unit’ Transport Un! Playground Unit
Parks Section

Figure 4-38: Organizational chart of the Nuwara Eliya MC
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Table 4-85: Staff related to SWM in the Nuwara Eliya MC

Staff Number Remarks
Engineer 2 One of two is acting
TO(Technical Officer) 5 Two of five are in charge of SWM
MOH(Medical officer of health) 1
PHI(Public health inspector) 4
SV(Supervisor) 6 Five of six are acting
Supervisor's Helpers/ 'kangani' 6
Collection workers Permanent 90
Temporary 25
Driver Permanent 11
Temporary -
Disposal site workers Permanent 3
Other (Compost yard) 6 Management assistant;3, Support staff;2

Computer operator;1

a.3 Solid waste management plan

Nuwara Eliya MC has formulated the action plan of solid waste management since the
feasibility study conducted by JICA in 2003.

a4 Issue of Organization and Legal System

In SWM of Nuwara Eliya MC, the soft surface is conducted by Health Department, the hard
surface is conducted by Engineering Department, and therefore division of work content is clear.
And three PHIs are deployed to each collection area and they manage collection and
transportation. Because SWM in Nuwara Eliya MC is performed organized, there is no issue of
organization.

In institution, although the action plan of SWM is planned every year, there is no long-term plan.
It is necessary to plan a long-term master plan.

b. Technical System

b.1  Storage and Discharge

Since the solid waste discharged by the residents was collected by the stationed collection
system before October 2015, the residents were able to discharge solid waste any time without
any rules of discharge schedule. But the kerbside collection system and the rule of discharge
schedule have been introduced by Nuwara Eliya MC since October 2015, hence the residents
must discharge the waste in front of the houses in accordance with the scheduled date at some
areas.

b.2 Collection and Transportation

The collection and transferring of municipal solid waste to the final disposal site is carried out
by the Nuwara Eliya MC. The Nuwara Eliya is divided into three collection areas and PHI
managing the collection and transportation of solid waste is assigned at each area.
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Figure 4-39: Solid Waste Collection Area in Nuwara Eliya MC

The Nuwara Eliya MC is collecting solid waste with following collection vehicles and 115
collection workers. Twenty five collection workers out of 115 workers are employed by
temporary contract. The collection vehicles consist of two compactor trucks and four tractors as

daily collection work.

Table 4-86: Solid waste collection vehicles owned by the Nuwara Eliya MC

Type Qty. Remarks
Compactor truck(12-14m") 1
Compactor truck(6—8m3) 2 One of two is backup
Tractor 10 Two of ten are backup and four of ten are
under repairing
Handcart 35
Three wheeler 1 Collection of infectious waste
Night soil collection tanker 2 Capacity 7.5m°, 3.5m’
VAN 1 Inspection (shared by the other department)

The solid waste collection system consists of kerbside collection, bell collection and stationed
collection in the Nuwara Eliya MC. There are two small scale transfer station for the solid waste
collected by handcart to tractors at town centre and market. Basically collection fee of waste is
not collected but 65,000LKR / month it is collected from only Economic Centre. Frequency of

solid waste collection is described in the table below.
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Table 4-87: Frequency of solid waste collection of the Nuwara Eliya MC

solid waste collection system Frequency Remarks

Municipal solid waste: commercial and Daily
residential area in the town centre
Municipal solid waste: residential area in  Every other day

outskirts

Separated waste(PET, plastic) Once a week One time every two weeks in
future

Inorganic waste Once a week One time every two weeks in
future

Economic Centre Daily

E-Waste Once amonth  Under consideration

\I i =owlr
Primary collection by handcart in the town Transfer station for the waste collected by

centre handcarts to tractors in the town centre.

2 k- : ~
Stationed collection systems causes waste Waste barrel installed by CEA in the town centre
scattering by stray animals

.

Photo: Current status of solid waste collection in the Nuwara Eliya MC

There is workshop of Nuwara Eliya MC in the town centre and all vehicles and equipment
including solid waste collection vehicles are repaired and maintained at the workshop.
Workshop has two mechanics, two welders, and two assistants and there is storage of road
construction material, such as gravel and sand.

138



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

S i

Gavel and sand stored at the workshop Solid waste collection tractor under
maintenance

Photo: Workshop of the Nuwara Eliya MC

b.3 Intermediate treatment

The separation of PET was introduced at some areas in the Nuwara Eliya MC since October
2015. Accordingly the recycling centre to separate, crush and bale PET and plastic was
constructed nearby current final disposal site in December 2015.

Table 4-88: Intermediate treatment facility in the Nuwara Eliya MC

Waste amount
received Establishment Remarks
(ton/week)

Intermediate Execution
Address
treatment body

separation, crush and

Material .~ Nuwara = Moon 2016 baling PET and
Recovery Facility Eliya MC plain plastic

Photo: Under construction of Material Recovery Facility (Ie) and Crushing machine
(right)

b.4  Final disposal

The Moon plain final disposal site is located approximately 4km distance from town centre of
Nuwara Eliya MC. The Moon plain disposal site was constructed during JICA feasibility study
as pilot project in 2003. The disposal site receives the solid waste collected by the Nuwara Eliya

MC only.

The Moon plain disposal site was constructed with utilizing geographical features and consists
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of disposal area, leachate treatment facility, night soil treatment facility, infectious waste
discharge pit, small scale incinerator for garden waste and material recovery facility.

The area of current disposal site is approximately two hectors and remained life time is more
than 10-15 years.

Waste disposal area Leachate treatment facility

Photo: the Moon plain final disposal site of the Nuwara Eliya MC

: %\\ . =
=

Moon Plain final

disposal site

Town centre of Nuwara
Eliya MC

Figure 4-40: Location of Moon Plain final disposal site of the Nuwara Eliya MC
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Table 4-89: Detail of Moon plain disposal site

Site name

Moon Plain landfill site

41) Address

Moon Plain, Nuwara Eliya

42) Coordination E80°48'5.9 N6°57'32.7
43) Method of operation Sanitary landfill
44) Dispo Year

sal 2015 vsa

amount o5 1y g ) ’

(t/day)
45) Expected remain of life

span (years) in 2015 10 - 15 years
46) Executing organization .

of final disposal site Nuwara Eliya MC
47) Tipping fee (LKR/ton) None
48) Unit cost of operation 9

(LKR/t) in 2015

Current: approximately 2 ha
49) Disposal area (ha) Future: 2 ha
Total: 4 ha

50) Environmental License

and Environmental None

Clearance

Source: Nuwara Eliya MC

Bomuruella
reservoir

Forest reserve

Google earth
o

Figure 4-41: Satellite image of Moon plain disposal site

b.5 Issue of final disposal site

Since Moon Plain was constructed at valley with utilizing geographical features, the rainwater
and spring water easily gather and some of those are often flowing to the leachate treatment
facility. Administer of water reservoir located downstream of effluent from leachate treatment
facility complains that the effluent from Moon plain disposal site contaminated the public water

quality.

b.6 Issue of Waste collection and transportation

Since the waste collection workers do not have the plan of family finances, some of them often
take on leave next salary pay day. Furthermore, they often consume all salary within two weeks
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after salary pay day and they work at tea plantation as part time job. Those absences of waste
collection workers cause the trouble of waste collection schedule.

c. Recycling Activities

c.1l Source Separation

The source separation has been started at some area of the Nuwara Eliya since October 2015
and it is planned to disseminate to all area after completion of construction of Material
Recovery Facility.

c.2 Reduction of Organic Waste

There is no compost plant managed by the Nuwara Eliya MC. The Nuwara Eliya MC intends to
onsite compost and will distribute the 7,500 number of compost barrels to the residents. The
Nuwara Eliya does not have the data of actual number of existing compost barrel and utilization
rate of it.

c.3 Recycling of Valuables Materials

There are five recycling centre managed by the Nuwara Eliya MC and private company in the
Nuwara Eliya MC boundary. The recycling centre receives plastic, metals polyethylene and
those buying price is shown in the table below.

Table 4-90: the Buying Price of Valuable Material

Type of valuable material BFIYEI%/iE; ©
Plastic 10
Polyethylene 15-20
Metal 25
Paper 15

Source: Recycling centre

c.4 Issues of Recycling Activates
The buying price of valuable materials to private recycling shops is always affected by the
international market price and it is not always stable.

d. Public Awareness

d.1l Current Situation of Public Awareness Activates

The current situation of public awareness is well since the residents keep the Nuwara Eliya MC
clean and nice tourist town. The residents cooperate the introducing kerbside collection and
separate collection system to keep discharge time and date since October 2015. Public
awareness programme is often conducted by Nuwara Eliya MC with leaflet, poster, seminar and
so on.

d.2 Issues of Public Awareness Activities

The public awareness activities must be promoted to disseminate the kerbside collection and
separate collection system at whole area in Nuwara Eliya MC.

e. Finance
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el Finance condition of Municipal Council

The difference between annual revenues and expenditures of the Nuwara Eliya Municipal
Council has been positive from 2012 to 2014 and its share in total annual revenues accounted

for 7.7% on average as shown in the table below.

Table 4-91: Annual Revenue and Expenditure of Nuwara Eliya MC(Unit:Thousand LKR)

Annual Average

No Category 2012 2013 2014 1.000 LKR %
1 Approved Budget 337,622 315,749 355,160
2 Actual
Revenue 296,259 309,773 373,915 326,649 100.0%
Own-source revenue 192,592 198,956 273,521 221,690 67.9%
Grant 103,667 110,817 100,394 104,959 32.1%
Expenditure 373,098 277,921 355,212 335,410 102.7%
Recurrent 175,897 205,027 283,072 221,332 67.8%
Capital 197,201 72,894 72,140 114,078 34.9%
Profit or loss (76,839) 31,852 18,703 25,278 7.7%

Source: Nuwara Eliya MC, “Programme Budget : 2013-2015”

The share of own-source revenues is roughly 67.9% while that of grants was estimated as

roughly 32.1 % as shown in the table below.

Table 4-92: Breakdown of Annual Revenue of Jaffna MC (Unit: thousand LKR)

Annual Average

No Types of Revenues 2012 2013 2014 1,000 Y
LKR ’
1 Own-Source Revenues:
Rates & Taxes 74,371 78,265 81,957 78,198 23.9%
Rents 32,559 37,688 87,807 52,685 16.1%
License 11,477 15,098 16,771 14,449 4.4%
Fees For services 12,595 13,021 16,238 13,951 4.3%
Warrant Costs And Fines 4,260 751 732 1,914 0.6%
Other Income 57,330 54,133 70,016 60,493 18.5%
Total Own-Source Revenues 192,592 198,956 273,521 221,690 67.9%
2 QGrants:
Recurrent Grant:
Salaries 73,760 109,796 99,370 94,309 28.9%
Council Members Allowances 960 1,021 1,024 1,002 0.3%
Other Recurrent Grant 564 564 0.2%
Capital Grants 28,383 28,383 8.7%
Total Grants 103,667 110,817 100,394 104,959 32.1%
Total 296,259 309,773 373,915 326,649 100.0%

Source: Nuwara Eliya MC, “Programme Budget : 2013-2015”

The share of capital grants in the total revenues is accounting for around 34.0%. On the other
hand, the amount of total recurrent expenditures occupies 66.0% in the total expenditures of the

pradeshiya sabha.
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Table 4-93: Breakdown of the Annual Exp

enditure of Nuwara Eliya MC (Unit:Thousand

LKR)
. Annual Average
No Types of Expenditures 2012 2013 2014 000 LKR o
1 Recurrent Expenditures:
Personal Emoluments 90,800 109,101 135,167 111,689 33.3%
Travelling 642 780 2,433 1,285 0.4%
Requisites And Equipment 43,400 45,047 83,913 57,453 17.1%
Repairs And Maintenance Of Capital Assets 17,319 15,005 25,685 19,336 5.8%
Transportation, Communication, Utility 15,410 21,895 25,183 20,829 6.2%
And Others Rervices
Interest 3,472 7,916 5,929 5,772 1.7%
Grants, Subsidies And Contributions 2,289 2,692 2,396 2,459 0.7%
Pensions, Retirements, Benefits And 2,565 2,591 2,366 2,507 0.7%
Gratuities
Other Expenditures
Total Recurrent Expenditures 175,897 205,027 283,072 221,332 66.0%
2 Capital Expenditure 197,201 72,894 72,140 114,078 34.0%
Total Expenditure 373,098 277,921 355,212 335,410 100.0%

Source: Nuwara Eliya MC, “Programme Budget : 2013-2015”

e.2 SWM Finance

The total revenue of Health Department mainly consists of the waste collection fee from

business institute. It is approximately from 2,
the exipenditre is from 23,658,000 LKR (20

012,000 LKR (2014) to 2,429,000 (2012), while
12) to 29,000,000LKR (2014). The table below

shows the financial data of Public Health Engineering Division from 2012 to 2014.

Table 4-94: Annual Revenues and Expenses of Health Department of Nuwara Eliya MC
(Unit: Thousand LKR)

No Types of Expenses 2012* 2013 2014
A Approved Budget 19,206 27,531 28,308
B  Revenues: 2,429 2,271 2,012
C  Actual Expenditures:
Personal Emoluments 14,055 17,902 22,153
Supplies And Material Expenditures:
Equipment For Disposing Garbage 3 33 50
Fuel And Lubricants 3,364 4,262 4,342
Uniforms for Workers 122 442 1
Boots for Workers 6 5 5
Awareness Program
Other supplies 4 17
Total Supplies and Materials Expenses 589 875 774
Repairs And Maintenance of Vehicles 5,128 2,374 2,040
Final Disposal Payment
Other Expenses 387 496 235
Total expenditure 23,658 26,406 29,600

Source: Nuwara Eliya MC, “Programme Budget : 2013-2015”

e.3 Cost of waste collection

Collection and transportation of municipal solid waste is executed by the Nuwara Eliya MC and

the cost of waste collection is 3,730 LKR/tons

(2013). The breakdown is as follows:

144



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

Table 4-95: Waste collection cost in Nuwara Eliya (2015)

Item Cost
(Thousad LKR)
1 Waste collection workers expenditure 71,808
2 Office expenses 6,258
3 Electricity 9

4 Other -

Total 78,075
78,075,000LKR/collection amount 25.0 ton/day/365day= 8,556 (LKR/ton)

e.4  Operation cost of disposal site

Not available.

e.b Issues of SWM financial system

The majority of the capital expenditures are financed from the own-source revenues of the
Nuwara Eliya Municipal council or external funds. And there is no linkage between revenue
from large waste collection and expenditure of SWM. Although Nuwara Eliya MC considers
the balance sheet between revenue and expenditure totally, the sustainability of SMW is not
considered well.

4.6.3 Waste Amount and Composition Survey

a. Waste Generation Amount

The waste generation amount was calculated based on the waste generation rate obtained by
“Waste Amount and Composition Surveys (WACS) implemented in the Central and Southern
Provinces of Sri Lanka, 2024.5, SATREPS” and “The Study on Improvement of Solid Waste
Management in Secondary Cities in Sri Lanka, Action Plan for the Nuwara Eliya, Final Report,
2003.12, JICA” and the number of waste generation source collected at the survey in November
2015. The results reveal the municipal waste generation amount is 32.0 tons/day and the waste
generation rate is 1,289g/person/day. Although the waste generation rate seems high, it includes
the waste generation of floating population such as tourist.

145



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

Table 4-96: Waste Generation Amount of the Nuwara Eliya MC

. Generation Generation
Source Generation rate Sources (ton/day)
Residential Collection 0.35 Kg/person/day 24,709 8.65
Hotels (large) 161.00 Kg/(hotel) 13 2.90
Hotels (middle) 24.00 Kg/(hotel) 176 4.22
Restaurants (middle) 80.00 Kg/(restaurant) 60 4.80
Restaurants (small) 21.60 Kg/(restaurant) 4 0.09
. Organic-shops
Commercial (1 iqdle) 10.80  Kg/(shop) 7 0.7
Organic-shops (small) 476  Kg/(shop) 109 0.52
Non-organic shops
(large) 9.31 Kg/(shop) 122 114
Non-organic shops
(small) 1.69  Kg/(shop) 367 0.96
Schools 12.50 Kg/(school) 30 0.38
Hospitals 170.00 Kg/(hospital) 16 2.72
Public office 9.17 Kg/(institution) 8 0.07
o Bank/Private office 9.17 Kg/(institution) 56 0.51
Institutions .
Buddhist temples 5.15 Kg/(temple) 10 0.05
Hindu temples 37.08 Kg/(temple) 10 0.37
Mosques 1.50 Kg/(mosque) 2 0.00
Churches 10.00 Kg/(church) 9 0.09
i 8 1.86
Industries Large . 232.00 Kg/(%ndustry)
Domestic 116.00 Kg/(industry) 15 1.74
Total 31.84
b. Waste Composition

The waste composition obtained by “Waste Amount and Composition Surveys (WACS)
implemented in the Central and Southern Provinces of Sri Lanka, 2024.5, SATREPS” The
ration organic waste such as kitchen waste and garden waste occupies approximately 80%,
while the valuable materials such as paper, plastic and bottle is less than 20% of all waste

generation.
Table 4-97: Waste Composition of the Nuwara Eliya MC
Category Rate

Kitchen waste 74.6%
Paper 7.8%
Textiles 1.0%
Grass & wood 4.8%
Soft Plastics 4.2%
Hard Plastics 0.9%
Rubber & leather 0.4%
Metal 0.9%
Glass & bottles 1.7%
Stone & ceramic 0.5%
Other 3.2%

100.0%

4.6.4 The results of the Public Opinion Survey
48% of the surveyed households are Sinhalese, 47 % are Tamils and 5 % Muslims. The
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ethnicity could be further classified into 60% Sinhalese in high income group, 68 % of
Sinhalese in middle income group and 82 % of low income families were Tamils. The data on
the average number of people per household and monthly income is set out in the table below.

Table 4-98: Average and standard deviation values of income and family size

Catego Number of sample Average of family Income/Turnover
gory P members / employees (LKR/month)
High 47 43 60,383
Middle 53 52 27,340
Low 50 5.2 16,900
Business 37 3.4 349,083
Availability of garbage collection service
No
3% Ttem No. of %
Sample
Yes 146 97
No 4 3
Total 150 100
Yes

Figure 4-42: Availability of garbage collection service in the Nuwara Eliya MC

v" In the Nuwara Eliya MC, 97 % of surveyed households are provided with a garbage
collection service, of which 95% stated they use this service. 55 % of surveyed households
are “very satisfied” with the present SWM services provision, while 27 % are “somewhat

satisfied”.
How is your garbage collected?
Carryin
t: gOtI;er Irre:lli):ant Placifig
collection Ttem No. of %
truck Sample
32% Placin.g outside . . 3 2
Carrying to collection point 98 65
carrying to collection truck 48 32
Other 0 0
Irrelevant 2 1
Total 150 100

Figure 4-43: Method of garbage discharge by residences in NEMC area

v" Households’ main methods of waste discharge are shown in upper Figure. The most
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common methods are carrying garbage to collection point (65%) and carrying to garbage
collection truck (32%) and discharging it outside their premises for house to house
collection (2%).

v' Only 40% of surveyed households receive a daily garbage collection service while 36 %
stated that they received the service 2-3 times/week.

V' 59% discharge their garbage as soon as it is generated and 32 % discharge their garbage
daily. Only 9% of discharge their garbage 2-3 times per week.

v In general, adult females handle waste in about 53 % of surveyed households.

v" As shown in lower Figure, 35 % of households separate their garbage into organic and
inorganic waste at the source of generation. Only 6 % of surveyed households are not/less
willing to cooperate with source separation for recycling. Rests of the household are very
much willing (50 %) and somewhat willing (4 %) to cooperate in the source separated
garbage collection system.

v" Further, 72 % of surveyed households stated that there are recyclable collectors or someone
who comes to collect their reusable or recyclable materials. Hence, an informal recycling
system is well established in the Nuwara Eliya MC area.

Willingness to cooperate in separate garbage
collection system

Doing
already -
35% No. o
° Item Sample Yo
— VerYIF'luch Very much willing 75 50
willin,
so'yg Somewhat willing 6 4
Not willing ° .
10% Less willing 2 1
Not willing 15 10
/ Doing already 53 35
Less willing \Somewhat Total 150 100

1%

willing
4%

Figure 4-44: Willingness of residences to participate in the source separated garbage
collection system in the Nuwara Eliya MC

v" Only 17 % of surveyed households use kitchen/garden waste for composting and 100% of
them used the finished compost for their own garden.

v' Not many surveyed households (53 %) have ever discussed proper garbage discharge
methods at the community level, but 26% said that they discussed the garbage issue at
community meetings.

v' 88 % of households stated that SWM awareness programmes are very necessary while
11 % stated “somewhat necessary”. Only 1% of surveyed households stated that awareness
campaigns are not necessary or not needed at all.

v" 51 % of household do not like to pay for SWM services mainly because of the revenue tax
they paid for NEMC. The average WTP (willingness to pay) for improved SWM services is
68 £ 125 LKR/month per household.
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v" Out of all surveyed households, 19 % stated that they sell/give away glass & bottles for
recycling and 2 % of residences sell/give-away plastics for recycling. Also, 7-10 % of
households sell/ give-away cans & metals for recycling. Cardboard and paper recycling
were 0 % and 4 % respectively.

4.6.5 Waste flow

Current waste flow has been prepared by analysing the locally outsourced public opinion survey,
statistical data collection, and census results.

1. Waste generation
32.0 t/d
(100.0%)
2. Discharge 3. Direct haulage
25.1 t/id 0.8 t/d
(78.5%) (2.4%)
4. On-site Compost 8. On-site recycling
2.8 t/d 0.1 t/d
(8.8%) (0.3%)
5. Self disposal 7. Collection
3.2t/d 25.0 t/d
(10.0%) (78.2%)
9. Recycling (1)

0.4 t/d

(1.2%)
6. lllegal dumping 10. Landfill
0.1 t/d 25.4 t/id
(0.3%) (79.4%)

11. Recycling (2)
0.0 t/d
(0.0%)

12. Final disposal
25.4 t/id
(79.4%)

Figure 4-45: Waste flow of the Nuwara Eliya MC (2015)

According to the waste flow, the collection rate ((discharge amount + direct loading
amount)/generation amount) is 80.9%. As for the recycling rate for the generation amount,
onsite compost is 6.0%, illegal dumping is 0.3% and material recovery is 0.4%. The increasing
rate of on-site compost and recycling are expected after the public awareness is promoted and
the operation of material increasing is started fully by the Nuwara Eliya MC.

4.6.6 Current Situation of Other Waste Management

a. Current Situation of Industrial Waste Management

There is no any industrial waste except for the construction waste in the Nuwara Eliya MC. The
construction waste is not collected by the Nuwara Eliya MC, hence the generator must transfer
it to designated discharge place. The generation and discharge amount of construction waste are
not recognized by the Nuwara Eliya MC. The designated discharge place of construction waste
is located in the horse racing course, and the construction waste is utilized for the repairing and
maintenance of horse racing course.

149



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

Photo: Construction Waste discharged at designated place in the horse racing course

a.l Collection and tipping fee

There are no fees for construction waste charged by the Nuwara Eliya MC.
b. Current Situation of Medical Waste Management

b.1  Generation Amount & Disposal Amount

The syringe generated as infectious waste at the hospitals in the Nuwara Eliya MC is collected
two loads per week and discharged at final disposal site by the Nuwara Eliya MC.

b.2  Collection/Transportation and Disposal

The collection and transportation of infectious waste is carried out by the Nuwara Eliya MC.
The collected infectious waste is transport and discharge at the infectious waste pit near the
Moon Plain disposal site. The infectious waste disposal pit has been operated since the final
disposal site started the operation in 2003. The first infectious waste pit was covered by
concrete after filling the infectious waste. The second infectious waste pit was constructed by
the Nuwara Eliya MC and is functioning. The second infectious waste pit is expected to full
soon, hence small incinerator is planned to install at each hospital for onsite treatment.

Photo: Infectious waste pit

b.3  Collection and tipping fee

There is no collection and tipping fee for infectious waste charged by the Nuwara Eliya MC

C. Current Situation of Night Soil Management
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c.l Generation Amount & Disposal Amount

The disposal amount of night soil is approximately 44 m3/day. (Night soil collection tanker of
3.5 m3: 4 roads/day, night soil collection tanker of 7.0 m3: 4 roads/day)

c.2 Collection/ Transportation and Disposal

Night soil is collected by collection vehicles operated by the Nuwara Eliya MC and the
collected night soil is disposed of at the treatment facility in the Moon Plain disposal site. The
collected night soil includes many condoms and sanitary napkins, and those often cause the
blockage of treatment facility.

c.3 Collection and treatment fee

The collection and treatment fee of night soil charged by the Nuwara Eliya MC is shown in the
table below.

Table 4-99: collection and treatment fee of night soil charged by the Nuwara Eliya MC

Capacity of night soil Generator Fee Remarks
collection vehicle (LKR/load)
7.5m Household 2,825 In case of out of Nuwara Eliya
7.5m’ Not household 4,520 MC boundary, the additional
fee is charged according to the
mileage
3.5m’ household 1,412.5

4.6.7 Needs for Solid Waste Management
a. Improvement of Technical System

a.l Improvement and monitoring of leachate treatment facility at the final
disposal site

Although the capacity of current final disposal site is quite enough for more than 10 years
operation, the leachate treatment facility has some issues of function and monitoring. The
proper monitoring has not been conducted for a couple of years, therefore it is difficult to
recognize whether the treatment facility is functioning or not, and whether the effluent causes
adverse environmental impact to down streams or not. The conducting regular monitoring,
improvement of leachate treatment facility, prevention of the storm water is necessary.
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4.7  Moratuwa Municipal Council in Western Province

4.7.1 Outline of the Local Authority (LA)

The Moratuwa Municipal Council (MC) is a large suburb of Colombo City, on the southwestern
coast of Sri Lanka, near Dehiwala-Mount Lavinia. It is situated on the Galle-Colombo (Galle
road) main highway, 18 km south of Colombo city centre. Moratuwa is surrounded on three
sides by water—except in the north—by the Indian Ocean on the west, the Bolgoda lake on the
south and the east. The total area is 23.4 km?2.

The main industries of the MC include manufacturing of furniture, rubber products, batteries,
transformers and wood handicrafts33. Although Moratuwa is considered the center of fisheries,
trade and commerce, the MC is most famous for its furniture.

The society in Moratuwa consists of all ethnic and religious groups that exist in the country.
Among these groups, the share of the Christian population is remarkably large in comparison
with those in other local authorities of the country, second only to Negombo.

Colombo's climate is fairly temperate all throughout the year. From March to April the average
maximum temperature is around 31 degrees Celsius. The only major change in Colombo’s
weather occurs during the monsoon seasons from May to August and October to January. This
is the time of year where heavy rains can be expected. Colombo sees a relatively small diurnal
temperature range, although this is more marked in the drier winter months, where minimum
temperatures average 22 degrees Celsius. Rainfall in the city averages around 2,400 millimetres
a year34.

The Moratuwa MC consists of 42 GN (Grama Niladhari - Village Officer) divisions. The
population of the MC for the years 2010 to 2015 is as follows.

Table 4-100: Population of Moratuwa MC (2010-2015)

Year 2010 2011 2012 2013 2014 2015

Population 202,382 NA 167,255 NA 169,630 NA

Source: Divisional Secretariat, Moratuwa

4.7.2 Current Status and Problems of Solid Waste Management
a. Organization and Legal System

a.l Legislation and Policy

The Moratuwa MC implements solid waste management and sewage treatment activities based
on section 129-131 of the Municipal Council Ordinance (1947), the Public Nuisance Ordinance
(1863) and the Waste Management Statute No. 01 of the Western Provincial Council (2007).

a.2 Solid Waste Management Plan

Although there is no plan formulated specifically for SWM of Moratuwa, the MC formulated a
municipal 3-year action plan and a health section action plan. The 3-year action plan covered
some SWM activities such as road cleansing, composting and sludge treatment.

a.3 Organization

33 Based on results of interviews with CPHIs of Moratuwa MC (14 October, 2015).
** World Meteorological Organization, http://worldweather.wmo.int/en/city.html?cityld=227 (Accessed on 16 November, 2015)
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In the Moratuwa MC, the Public Health Department is responsible for SWM activities. The
department is headed by the Chief Public Health Inspector (CPHI). Public health inspectors
(PHI) and supervisors (SV) assigned under the CPHI supervise waste collection services and
road cleansing activities by zones. The responsibility of the Public Health Department is the
following:

® Waste collection and transportation;

® Public health activities and measures (dengue fever prevention);
® Road sweeping;

® Public awareness on waste separation; and

® Removal of animal corpses

The Moratuwa MC does not have a TO (Technical Officer) or MOH (Medical Officer of
Health). However, the mechanical engineer is responsible for inspection and maintenance of
tractors and trailers.

The figure below shows the organizational structure and the staff of the Moratuwa MC.

Organization Chart

Moratuwa Municipal Council
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Figure 4-46: Organizational chart of Moratuwa MC

153



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

Table 4-101: Staff related to SWM in Moratuwa MC

Posts Types Number Note
Engineer 2
TO(Technical Officer) 0
MOH(Medical officer of health) 0
PHI(Public health inspector) 8
SV(Supervisor) Permanent 13
Acting 20
Collection workers Permanent 358
Temporary 118
Driver Permanent 10
Acting 16
Total
a4 Issues of Organization and Legal System

The MC has not formulated any master plan or action plan for SWM specifically. However,
daily activities by HPIs and SVs are well-interrelated under the supervision by the CPHI who is
rich in SWM experience; and therefore, the MC can be assumed to not have any difficulties in
staff allocation for implementing SWM activities.

b. Technical System

b.1 Storage and Discharge

The Moratuwa MC has been implementing a separate collection system for organic and
inorganic waste since January, 2015. Under this system, buckets were distributed to tax
payers— residents who actually paid their taxes—in order for them to use the buckets when
storing and discharging separated waste. As collection workers do not collect waste that was not
discharged in the designated buckets, the degree of residents’ cooperation has been relatively
high.

Figure 4-47 : Example of method of waste separation and storage at a household

b.2 Collection and Transportation

The Moratuwa MC implements waste collection and transportation services directly to
households. 26 drivers and 376 workers implement the services under the supervision of PHIs
and SVs.

b.2.1 Collection Method
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The municipal territory is divided into five collection zones. Waste in the zones is collected
through door-to-door and bell collection methods by four compactor trucks and four tractors
which are dispatched daily.
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Figure 4-48: Waste collection zones in Moratuwa MC

The coverage of waste collection services in the MC is 99.9% by area basis. The collection
methods and frequencies are as follows.

Table 4-102: Waste collection methods and frequencies in Moratuwa MC

. ollection
Waste type Collection method ¢ Note
frequency
Organic Door-to-door Daily . .
) . Inorganic waste is collected on
Inorganic Door-to-door Once or twice a
week weekends
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b.2.2 Collection Amount

Waste collected in the Moratuwa MC is transported to the Karadiyana DS. According to the
information provided by the disposal site, the amount of collected waste is 72 ton/day.

b.2.3 Collection Fee

The Moratuwa MC does not collect any waste collection fees from households. On the other
hand, they collect fees from large waste generators and those who discharge construction waste.
The waste fee is set for each trip (1,690 LKR per tractor load)

b.2.4 Collection Vehicles

The MC has sufficient collection vehicles to provide collection services to the entire MC. Also,
hand carts are used for primary collection to provide collection services in inaccessible areas.
The following table shows the number of collection vehicles.

Table 4-103: Collection vehicles of Moratuwa MC

Number of Number not in

Type vehicles operation Remarks
(average)

Compactor truck (12-14m3) 8 4 Av. 80% of wvehicles is
Tractor with trailer 16 4 sitting in the garage and
Dump Truck (3m3) 4 need to be repaired.
Tipper 4
Hand cart 17
Wheel Loader 2

However, most of the collection vehicles have become obsolete and 80% of the fleet is kept in
the garage waiting for maintenance. The following table shows the manufactured year of each
collection vehicle.

Table 4-104: Manufactured year of the collection vehicles

Type of vehicle Vehicle No Model m;r{lii‘;c?[ﬁre Running condition
Compactor 48-6314 NISSAN FE6 1997.01.01 Running
Compactor 226-2024 ISUZU FRR33G 1999.01.21 Running
Compactor 226-2027 ISUZU FRR33G 1999.01.21 Running
Compactor 226-2031 ISUZU FRR33G 1999.01.21 Running
Compactor 226-0993 ISUZU FRR33G 1999.01.21 Not Running
Compactor 226-2025 ISUZU FRR33G 1999.01.21 Not Running
Compactor 226-2028 ISUZU FRR33G 1999.01.21 Not Running
Compactor 226-2030 ISUZU FRR33G 1999.01.21 Not Running

Tipper (Dump truck) 226-2050 ISUZU NPR66G 1999.01.21 Running
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Type of vehicle Vehicle No Model Year of Running condition
My manufacture g
Tipper (Dump truck) 226-2051 ISUZU NPR66G 1999.01.21 Running
Tipper (Dump truck) 226-2052 ISUZU NPR66G 1999.01.21 Running
Tipper (Dump truck) 226-2067 ISUZU NPR66G 1999.01.21 Running
MITSUBISHI .
Dump truck LG-1751 FM617FDHR 2009.01.29 Running
MITSUBISHI .
Dump truck LG-1752 FM617FDHR 2009.01.29 Running
MITSUBISHI .
Dump truck LG-1754 FM617FDHR 2009.01.29 Running
MITSUBISHI .
Dump truck LG-1755 FM617FDHR 2009.01.29 Running
Skip Hoist 226-2062 ISUZU FRR33F 1999.01.21 Running
Skip Hoist 226-2063 ISUZU FRR33F 1999.01.21 Running
Tractor 37-5795 M/F240 1986.03.22 Running
Tractor RA-5835 TAFE35DI 2007.01.11 Under repair
Tractor RA-5836 TAFE35DI 2007.01.11 Running
Tractor RA-5838 TAFE35DI 2007.01.11 Under repair
Tractor RA-5839 TAFE35DI 2007.01.11 Under repair
Tractor RA-5840 TAFE35DI 2007.01.11 Under repair
Tractor RA-9792  MAIITORA 2008.05.02 Running
Tractor RA-9793  MAHINDRA 2008.05.02 Running
575DI
Tractor RA9794  MAHINDRA 2008.05.02 Running
575DI
Tractor RA-9795  MAIIIORA 2008.05.02 Running
Tractor RA-9796 MAHINDRA 2008.05.02 Running
575DI
Tractor RA-9797  MAZIIORA 2008.05.02 Running
Tractor RA-9800  MAIITORA 2008.05.02 Running
Tractor RA-9801  MAHINDRA 2008.05.02 Running
575DI
Tractor RA-9805  MAHINDRA 2008.05.02 Running
575DI
Tractor RA-9g14  MAIITIORA 2008.05.02 Running
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b.2.5 Methods of Vehicle Maintenance

The Moratuwa MC has its own workshop in their compound where most of the maintenance
and repair works for the municipal vehicles are done.

b.3 Intermediate Treatment

In 2013, the Waste Management Authority (WMA) assisted construction of a compost facility
at a market of the MC. The compost facility receives organic waste being generated at the
market and produces compost. The current daily processing volume is 1 ton of organic waste.
The facility sells each kg of the produced compost for 12.51 LKR.

The MC assigned three workers for the facility and has been operating the facility in sufficient
sanitary conditions. An observation found that waste around the facility had not scattered, no
bad odour had been generated and almost no complaints had been raised by the surrounding
residents.

The detailed information about the facility is the following.

Table 4-105: An intermediate treatment facility operated by Moratuwa MC

. Execution . Capacity Constructe
Facility type body Location (ton/day) d year Remarks
Compost MC (funded Behind 1 2013 No waste scattering and bad
facility by WMA)  MC market odour

b.4 Karadiyana Final Disposal Site

The Colombo District of the Western Province consists of 13 local authorities. There are three
final disposals sites — the Karadiyana disposal site (Karadiyana DS), the Meethotamulla disposal
site (Meethotamulla DS) and the Kaduwela disposal site (Kaduwela DS) — in the district’s
territory.

Among the disposal sites, the Karadiyana DS is located in the very south of the district and
receives waste from seven local authorities, the National Defence University, the Provincial
Road Development Authority and other MSW transported directly from generation sources. The
disposal site is operated by the WMA of the Western Province.

b.4.1 Overview of the Disposal Site

(1) Location of the Disposal Site

The Karadiyana DS is located in the territory of the Kesbewa UC near its borders with the
Moratuwa MC, the Dehiwala Mt. Lavinia MC and the Boralesgamuwa UC.
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Figure 4-49: Location map of the Karadiyana DS

(2) Facilities, Equipment and Operation of the Disposal Site

The landfill area at the disposal site consists of three lots (an old and closed lot, a lot currently
being used and a lot to be used in the future). The total area of the site is 37 acres (around 15
Ha).

As for the disposal site facilities, a control house and weighbridge were installed at the entrance
and a compost facility is located to the north of the road that accesses the landfill area. 35 staffs
of the WMA work for the disposal site. The facilities are presented in the table below.

Table 4-106: Facilities of Karadiyana DS

Facilities Intended purpose
1. Office Container offices (3 pcs)
2. Truck scale For measuring received waste
3. Landfill lots For disposal of received waste
4. Compost plant For composting organic waste transported through
separate collections
5. Sorting facility (MRF) Under construction

In addition to the above, the site possesses the following equipment.
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Table 4-107: Equipment of Karadiyana DS

Type number Note
Bulldozer 1 Own equipment for landfill work
Backhoe loader 1 Own equipment for landfill work
Dump truck 1 Own equipment for landfill work
Pickup truck 1 Own equipment for supervision
Van 1 Own equipment for workers commuting
Excavator (Leased) 2 Leased equipment for landfill work
Bulldozer (L) 2 Leased equipment for landfill work

N\ 160m
* Weighbridge [ .

Figure 4-50: Plan map of Karadiyana DS

b.4.2 Intermediate Treatment

(1) Compost Plant

As mentioned above, a compost plant with a daily processing capacity of 30 tons of organic
waste is located on the premises of the Karadiyana DS. Although the facility was receiving
organic waste transported from the Moratuwa MC—where separate collection had been
introduced in January 2015—the trommel sieve of the facility later broke down and the WMA
was forced to stop its operation. At the same time, it was decided to improve the facility; and
thus, organic waste received for composting has currently been kept at the side of the facility.

Of the total organic waste coming into the compost plant, around 60% (the water content)
evaporates during composting process, around 10 to 20% becomes (saleable) compost product,
and the rest becomes residue and is transported to the disposal site. Although the WMA was
selling the compost produced at the plant as Mihisaru brand compost, a considerable amount of
stock is being kept at the plant at the moment.
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Photo: Compost Plant at Karadiyana DS
(2) Recyclable collection by waste pickers

There are 20 organized waste pickers at the Karadiyana DS. The waste pickers collect the types
of recyclables listed below from the waste received at the disposal site. 15% of total revenues of
recyclables are spent by the WMA for purchasing helmets and gloves for the waste pickers.

Table 4-108: The amount of valuable recovery by waste picker

Types of recyclables Amount to be collected

(ton/week)
Plastic 1
PET 4
Polythene 1
Can 2
Others 2
Total 10

*Based on interview results with Karadiyana DS (25 August, 2015)

(3) Plan for the Karadiyana Waste Management Plaza

There is a plan to construct new facilities at the west side of the entrance of the disposal site to
form the Waste Management Plaza. According to the plan, the facilities listed below will be the
parts that make up the Waste Management Plaza (the existing compost plant and the material
recovery facility that are under construction were included).

Table4-109: Plan for Karadiyana Waste Management Plaza

Project Capacity Remarks
Mass scale Compost Project 30 t/Day
Recycling Project (MRF) 10 t/Day
Waste to Energy Project 750 t/Day (Fresh waste 500 + dumped
(Thermochemical Transformation) waste 250)
Mass Scale Bio Methnization Plant 95 t/Day

(Biochemical Transformation)

161



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

Proposed Waste to Energy
Project

Proposed Compost and Recycling
Project

LAYOUT PLAN

— -

Figure 4-51: Plan of Karadiyana Waste Management Plaza

According to the WMA, these facilities will be constructed utilizing a Public-Private
Partnership (PPP). If the plan is implemented, all waste to be received at the Karadiyana DS
(600 to 650 ton/day) along with 250 tons of already landfilled waste will be treated daily at
these facilities.

b.4.3 Final Disposal
(1) Disposal Amount

As mentioned above, seven local authorities located around the Karadiyana DS transport their
waste to the site. The disposal amount of each local authority, compiled from the data provided
by the WMA (from October, 2013 to August, 2015), is presented in the table below.

The disposal amounts of the Moratuwa MC for the years 2013 and 2014 occupy 1/4 of the total
disposal amounts of the listed years. However, the total disposal amount of the MC decreased
by roughly 15% since January 2015 due to the introduction of separate collection for organic
and inorganic waste. The reason for the decrease was the delivery of the organic waste to the
compost facility of the Karadiyana DS which was not registered as waste for landfilling.
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Table 4-110: Amount of waste received at Karadiyana DS for final disposal

2013 2014 2015 (Jan - Aug)
No Benefited Institute Daily Rate Total Daily Rate Total Daily Rate
(ton/day) (ton/year) (ton/day) (ton/year) (ton/day)
1 Moratuwa M.C. 1245 252% | 43,738 1198 23.1% 17,597 2.4 14.7%
2 g"éalesgamuwa 273 5.5% 10,209 280  5.4% 7,183 296 6.0%
3 Kesbewa U.C. 489  9.9% 19,446 533 10.3% 13,480 555 11.2%
4 E;i‘ill‘:i’;l&'éwoum 1571  31.8% | 60,332 1653  31.9% | 39,073 160.8  32.6%
Sri
5 Jayewardenapura 373 7.5% 13,427 36.8 7.1% 9,285 38.2 7.7%
Kotte M.C.
6 Maharagama U.C. 69.1  14.0% | 27244 746 14.4% 18,963 780  15.8%
7 Homagama P.S. 26 4.6% 11,102 304 5.9% 7,019 289  5.8%
8 ﬁg;‘;‘;ﬁ‘gf}kﬁ 09  0.2% 547 15 03% 1,843 76  1.5%
g Government 07  0.1% 2 00  0.0% 120 05  0.1%
Institution *
10 Other 6.1  1.2% 3,207 88  1.7% 5,456 225 45%
Total 4943 100.0% | 189,254 518.5 100.0% | 120,018 493.9  100.0%

*1: General Sir John Kotelawala Defence University,  *2: Provincial Road Development Authority
Data source: Waste Management Authority of the Western Province

The Study Team analysed the weighbridge data recorded from January 2015. As a result, it
became known that the amount of total waste received at the Karadiyana DS (including organic
waste and waste transported from generation sources directly to the site) was approximately 600
ton/day and the amount of waste transported from the target local authorities of this study
occupied 64.7% of the total waste.

Table 4-111: Amount of waste received at the Karadiyana DS from January to August,

2015
Jan to Aug, 2015 Daily amount Share in the
Local authorities total received
(ton) (ton/day) Share waste
Moratuwa M.C 25,681.68 105.69 100.0%
MSW 14,752.85 60.71 57.4% 18.7%
Sorted organic waste 8,301.88 34.16 32.3% e
Other waste 2,626.95 10.81 10.2%
Kesbewa U.C 15,025.59 61.83 100.0%
MSW 14,595.14 60.06 97.1% 11.0%
Sorted organic waste 17.19 0.07 0.1% '
Other waste 413.26 1.70 2.8%
Dehiwala-Mt Lavinia M.C 48,018.04 197.61 100.0%
MSW 43,014.26 177.01 89.6% 35.0%
Sorted organic waste 17.54 0.07 0.0% ’
Other waste 4,986.24 20.52 10.4%
Total 137,013.56 563.84 100.0%
MSW 118,310.68 486.88 86.3% 100%
Sorted organic waste 8,0603.18 35.40 6.3%
Other waste 10,099.7 41.56 7.4%

Data source: Weighbridge data provided by WMA
(2) Landfill Operation

The disposal activity at the Karadiyana DS is considered as controlled dumping since the site
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identifies received waste and regulates landfill by types of waste. The site is located in a swale
area and the waste has been piled up on a peat layer. The waste is being covered by soil and no
leachate collection and treatment facilities are installed. As the access road to the waste
discharge area is not well-maintained, collection vehicles often get stuck in mud and suffer
damage when it rains, according to local authorities.

According to the WMA, the Karadiyana DS is considered to be the only site in Sri Lanka where
O & M is being implemented properly. According to their reports, the value of BOD calculated
from the surrounding water is usually in the three digit range; and thus, the quality of the
surrounding water is good. However, it is considered that the low value for BOD has been a
result of dilution caused by rain water. There is also a possibility of groundwater pollution.

b.5 Issues of Technical System

The issues identified in the technical system of the Karadiyana DS can be summarized as
follows:

(1) Insufficiency of basic infrastructures

The basic infrastructures of disposal sites (enclosing dam, access road, etc.) in the Karadiyana
DS have not been sufficient. In order to control impacts on environments in surrounding areas, a
disposal site must be isolated from the surrounding areas. As for the Karadiyana DS, access
from the west side of the site is blocked by a water body. However, the site can be accessed
easily from its east side since no water exists on its east side.

As the road in the disposal site is in bad condition, collection vehicles cannot reach to the
landfill when it rains. It was also reported that collection vehicles are often damaged due to bad
road conditions.

The Karadiyana DS is located in the southern part of the Colombo Metropolitan territory and
the surrounding areas are being developed. Therefore, the disposal site has been required to
implement stricter environmental considerations. It is advisable that the WMA create a model of
an advanced final disposal management system in Sri Lanka based on the Karadiyana DS.

(2) Insufficiency of financial resources for implementation of proper landfill operation

The operation expenses of the Karadiyana DS are financed from the revenues collected as
tipping fees. The tipping fee set by the WMA for MSW of the local authorities is 500 LKR/ton
(around 3.5 USD, tax included). In order to promote waste reduction, the WMA decreased the
fee to 250 LKR/ton (tax included) for separated organic waste.

However, the above fee is not sufficient for financing proper operation of the disposal site. At
the same time, the disposal site fees must finance the operational expenses of the compost plant;
and therefore, ensuring sufficient financial resources is essential for implementing a proper
sanitary landfill.

(3) Sustainability of the intermediate treatment facilities

The WMA has been promoting separation collections of organic waste in local authorities to
reduce the landfill amount through composting. To create an incentive for the local authorities,
the WMA decreased the tipping fee by 50% for separated organic waste. However, operational
costs of composting will be more than those of landfilling; and thus, the WMA is required to
ensure sufficient financial resources in order to maintain the operation of the compost plant.

Moreover, the WMA has been expanding the capacity of the compost plant based on the
expectation that the amount of separated organic waste would increase. However, distribution
channels for compost to be produced at the plant have not been established and it has been an
issue for sustainability of the compost plant.
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C. Recycling Activities
c.1l Source Separation

The Moratuwa MC introduced source separation in all its areas in January, 2015 and has been
implementing separate collection services. In relation to the introduction of source separation in
Moratuwa, the WMA and the MC committed budgets of 2.25 million LKR and 7.55 million
LKR respectively and purchased 45,000 buckets (with a capacity of 20 liters each) for storing
organic waste. The buckets were distributed only to residents who actually paid their taxes. The
MC decided not to collect waste if the waste is not discharged in these buckets. Therefore, the
number of residents who is coming to the MC to pay their taxes is contributing to the increase
of the tax collection rate.

c.2 Reduction of Organic Waste

The Moratuwa MC does not support dissemination of home composters. Moreover, the
incentive to do home composting is considered to be low because the coverage area of waste
collection services is high and it is a large commercial area.

c.3 Recycling Valuable Materials

According to interview surveys, five middleman shops that trade recyclables exist in the
territory of Moratuwa on the way to the Karadiyana DS. The Study Team conducted an
interview with one of these shops. As the interview reveals, most of the recyclables that the
shop purchases are brought in by collection workers from the Moratuwa MC. The collection
workers pick the recyclables while collecting waste. The results of the interview are
summarized in the table below.

Table 4-112: Information of recyclable trading by the middleman shop

Amount Purchasing Selling price
Types of recyclables price Destination Remarks
ton/da LKR/k
( y) (LKR/kg) ( g)
Plastic 0.2 25 40 Recycler
PET Plastic
0.06 10 15 Recycler(Piliandara)
Polythene 0.02 10 15 Recycler@Moratuwa
Metal 1 . Metals other
0.15 20 30 Middleman than “Metal2”
Metal 2 0.2 10 15 Middleman Cans
Glass - - -
Cardboard 0.35 10 16 Middleman
Newspaper - - -
Paper 0.2 5 8 Middleman Mainly used
book
Coconut Shell 0.25 5 8 Middleman

*k Based on the interview with Middleman Shop owner (2 November, 2015)
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Photo: A middlemen shop near the Karadiyana DS

As mentioned above, collection workers earn additional income by collecting and selling
recyclables. Since the tipping fee for separated organic waste is 50% cheaper than that for
unseparated waste (but free of charge from November 2015), the MC started paying 100
LKR/day to each worker as an incentive for implementing separate collection from the cost
saved after introduction of the separate collection (350,000LKR was already paid as an
incentive at the time of the survey).

c4 Issues of Recycling Activities

The Moratuwa MC is the only local authority in Sri Lanka that introduced separate collection
services in all its areas. The manner and quality of waste separation at generation sources have
been improving gradually. The distribution of buckets to residents for separating organic waste
contributed to the establishment of a system that supports the residents in cooperating on
implementation of source separation and separate collection services.

d. Public Awareness

d.l Current Situation of Public Awareness Activities

In the Moratuwa MC, public awareness activities are being implemented to promote
implementation of separate collection services in all its areas. The summary of these activities
are presented in the following table.

Table 4-113: Outline of Public Awareness Activities in Moratuwa MC

Public Awareness Activities

Execution body The MC with support from the MSWMSC and the WMA
Title Promotion of source separation

Source of Budget MC

Approved Budget

Explanation of source separation and monitoring of bucket utilization by visiting
households during preventive activities for dengue fever to be implemented by the
Dengue Control Unit (15 workers X 50 households/day).

Distribution of leaflets

Public announcements

Implementation
Methods

In addition to above, the PHIs organize environmental education at schools such as organizing
“School Health Activity” and awareness of waste separation in cooperation with the School
Health Club.
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d.2 Participation Level and Manners of Citizens

It can be considered that the degree of residents’ awareness toward waste separation is relatively
high in Moratuwa when compared to other local authorities since the MC introduced the
separate collection services earlier. Complaints about residents’ waste discharging manners are
quite few in numbers.

d.3 Issues of Public Awareness Activities

The Moratuwa MC has already been implementing various awareness activities. However, it is
necessary to strengthen public awareness activities to increase residents’ cooperation on source
separation and quality of the waste separation.

e. Finance

e Financial Condition of the Municipal Council

The financial data of the Moratuwa MC for the past three years are presented in the table below.
According to the table, the financial results of the municipal council have been positive for the
years concerned and the difference between the total revenues and expenditures accounted for
11% of the annual revenues on average.

Table 4-114: Annual Revenues and Expenditures (Unit: Thousand LKR)

Annual Average

No Category 2012 2013 2014 000 LKR o,
1 Approved Budget 580,411 581,209 737,328 632,983
2 Actual
Revenue 481,882 531,127 712,151 575,053 100.0%
Own-source revenue 208,136 250,673 296,845 251,885 43.8%
Grant 273,747 280,454 415,306 323,169 56.2%
Expenditure 468,790 479,712 465,243 471,248 81.9%
Recurrent 404,412 433,382 461,245 433,013 75.3%
Capital 64,378 46,331 3,997 38,235 6.6%
Profit or loss 13,093 51,414 246,908 103,805 18.1%

Source: Moratuwa MC, “Programme Budget: 2014 to 2016”

As the table below shows, the total amount of grants received from the central government and
the provincial council for the last three years occupied more than 50% of the total annual
revenues (56% on average) and the percentage of revenue that it obtains independently
(hereinafter, own-source revenue) is relatively small. However, the majority of the grants were
block grants received from the central government for financing salaries and allowances of
municipal staffs (39% of the total municipal revenues on average); and therefore, the MC can be
considered as a municipality that does not depend on government grants.

Although the capital grants increased to 170 million LKR in 2014, the amount in the previous
two years was around one-third of the total grants.

Among the own-source revenues, the property tax and other revenues were the major types
since they occupy 15% and 19% of the total municipal revenues respectively.
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Table 4-115: Breakdowns of the Municipal Annual Revenues (Unit: thousand LKR)

Annual Average

No Types of Revenues 2012 2013 2014 000 LKR %
1 Own-Source Revenues:
Rates & Taxes 94,492 84,716 82,163 87,124 15.2%
Rents 12,126 13,064 11,016 12,069 2.1%
License 17,699 13,810 12,832 14,780 2.6%
Fees For Services 10,491 22,689 19,609 17,596 3.1%
Warrant Costs And Fines 13,483 9,938 5,211 9,544 1.7%
Other Income 59,844 106,456 166,014 110,772 19.3%
Total Own-Source Revenues 208,136 250,673 296,845 251,885 43.8%
2 Grants:
Recurrent Grant: 208,520 224,785 240,983 224,763 39.1%
Salaries 204,425 221,927 238,201 221,518 38.5%
Council Members Allowances 2,354 2,415 2,470 2,413 0.4%
Other Recurrent Grant 1,741 443 312 832 0.1%
Capital Grants 65,227 55,668 174,322 98,406 17.1%
Total Grants 273,747 280,454 415,306 323,169 56.2%
Total 481,882 531,127 712,151 575,053  100.0%

Source: Moratuwa MC, “Programme Budget: 2014 to 2016”

The table below shows the dynamics of the annual expenditures of the Moratuwa MC.
According to the table, the recurrent and capital expenditures account for 92% and 7% of the
annual municipal expenditures on average.

Table 4-116: Breakdowns of the Municipal Annual Expenditures (Unit: Thousand LKR)

Annual Averages

No Types of Expenditures 2012 2013 2014 000 LKR %
1 Recurrent Expenditures:
Personnel Emoluments 279,015 284,331 322,940 295,429 62.7%
Travelling 9,114 4,896 4,312 6,107 1.3%
Requisites and Equipment 59,970 61,517 72,018 64,501 13.7%

Repairs and Maintenance of Capital

18,979 30,333 25,669 24,994 5.3%
Assets
Transportatlon? Communication, Utility 30,692 27,599 27.951 28,747 6.1%
and Other services
Interest 2,754 20,311 3,962 9,009 1.9%
Grants, Subsidies and Contributions 732 1,220 1,049 1,000 0.2%
Penspps, retirements, benefits and 3,156 3,175 3,345 3,225 0.7%
gratuities
Other expenditures 0.0%
Total Recurrent Expenditures 404,412 433,382 461,245 433,013 91.9%
2 Capital Expenditure 64,378 46,331 3,997 38,235 8.1%
Total Expenditure 468,790 479,712 465,243 471,248  100.0%

Source: Moratuwa MC, “Programme Budget: 2014 to 2016”

Although the total capital expenditures equalled to 98% of the annual total grants received from
the central government and the provincial council in 2012, the amount decreased to 83% in
2013 and 2.3% in 2014. This implies that the capital grants received in 2014 were not expended
within the year; and therefore, it can be assumed that the difference between the total revenues
and expenditures for the year (250 million LKR) included the amount of grants that had not
been expended at the end of the year.

e.?2 SWM Finance

As the table below shows, SWM expenditures in the Moratuwa MC exceeded the budgeted
annual expenses and occupied 27 to 33% of the total municipal expenditures.
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Table 4-117: The Annual Budgets and Actual Expenditures of SWM (Unit: Thousand LKR)

No Types of Expenses 2012 2013 2014
A Approved Budget 116,890 115,269 144,741
B Actual SWM Revenues (Collected Waste Fees) 2,310 13,054 8,511
C  Actual SWM Expenditures:
1 Personal Emoluments 91,082 92,920 108,423
2 Supplies And Material Expenditures:

Equipment For Disposing Garbage

Fuel And Lubricants 19,043 21,925 23,574
Uniforms for Workers

Boots for Workers

Awareness Program

Other supplies 1,433 1,022 2,239

Total Supplies and Materials Expenses 20,476 22,947 25,813

3 Repairs And Maintenance of Vehicles 10,144 1,875 603
4 Final Disposal Payment 19,243 9,327 15,713
5 Other Expenses 1,671 1,291 955
Total SWM Expenditures 142,616 128,360 151,508
Total Collection Costs 123,373 119,033 135,795
Disposal Costs 19,243 9,327 15,713
Collected waste (ton/year) - 45,4425 43,738.0

SWM costs per ton (LKR/ton) - 2,824.7 3,464.0
Collection costs per ton (LKR/ton) - 2,824.7 3,104.7

Disposal costs per ton (LKR/ton) - 205.2 359.3

Share of Collected Fees in the Total Expenditure 1.6% 10.2% 5.6%

Source: Moratuwa MC, “Programme Budget: 2014 to 2016”

The amount of collected waste fees for all three years was low, with 2013 being the highest —
equalling 10% of the SWM annual expenses for the year. — While the other two years amounted
to less than 6% of the SWM annual expenses. As the amount of collected fees is usually small,
the waste collection expenses are being paid from other revenues of the municipality.

The main reason for the low fee collection rates is that the municipality collects waste fees only
from large-scale businesses despite implementing waste collection services to all generation
sources. At the same time, the large-scale businesses are those that generate a daily amount of
waste that is equal to half of a tractor trailer bed. In addition, the designation of what constitutes
a “large-scale business” is usually decided based on the personal judgement of individual public
health inspectors. Therefore, the number of businesses that are paying waste fees are very few
(525 businesses were registered as payers as of the end of October 2015).

The list of waste fees that the municipality has been collecting from large-scale businesses is
shown in the table below.

Table 4-118: List of Waste Fees (Tax* Included), Unit: LKR/load**

No Types of Waste With Tax
1 Municipal Solid Waste 1,368.00
2 Construction and Garden Waste 1,710.00
3 Slaughtering Waste 2,280.00
4 Industrial Waste 2,850.00
5 Industrial Chemical Waste 3,534.00
6 Soil and Dirt 3,534.00

*-Tax rates: Nation building tax-2%, VAT-12%; **-Load: a load of a tractor

e.3 Problems Identified in the SWM Financial System

The major problem identified in the SWM Financial System of the Moratuwa MC is the
irrelevance between the waste collection expenses and the revenues from the waste fee. Like
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other local authorities, the municipality focuses on the total amounts of expenditures and the
own-source revenues only and does not consider the sustainability of individual public services
such as waste collection. Therefore, efforts to increase the waste fee revenue are not sufficient.

Although large-scale businesses were defined as those that generate a daily amount of waste that
is equal to half a tractor trailer, it is difficult to identify the actual amount of waste being
discharged by the businesses. At the same time, waste collection fees are set for a tractor trailer
load. Since the amount of waste fees that a business has to pay is difficult to identify, the
municipality has to negotiate payments with businesses before collecting waste fees.

4.7.3 Waste Amount and Composition Survey

a. Waste Generation Amount

The waste generation amount was calculated based on the waste generation rate identified
during SATREPS in November 2012 and the number of generation sources obtained through a
survey conducted by local consultants. The results revealed that the generation rate of municipal
solid waste (MSW) is 727 g/person/day.

Table 4-119: Waste Generation Amount of Moratuwa MC (2015)

Generation Generation

Source Generation rate sources (ton/day)
Residential Collection 0.390 Kg/person/day 171,214 66.8
Hotels (large) 1,000.00 Kg/(hotel) 0 0.0
Hotels (middle & small) 56.00 Kg/(hotel) 99 5.5
Restaurants (large) 200.00 Kg/(restaurant) 3 0.6
Restaurants (middle) 112.50 Kg/(restaurant) 10 1.1
Restaurants (small) 21.60 Kg/(restaurant) 131 2.8
Commercial  Organic-shops (large) 350.00 Kg/(shop) 0 0.0
Organic-shops (middle) 20.00 Kg/(shop) 0 0.0
Organic-shops (small) 4.76 Kg/(shop) 359 1.7
Non-organic shops (large) 40.00 Kg/(shop) 44 1.8
Non-organic shops (middle) 15.00 Kg/(shop) 123 1.8
Non-organic shops (small) 1.69 Kg/(shop) 3,260 5.5
Schools 12.50 Kg/(school) 78 1.0
Hospitals 600.00 Kg/(hospital) 12 7.2
Other institutions 9.17 Kg/(institution) 372 3.4
i Other educational institutions 8.00 Kg/(institution) 72 0.6
Institutions .
Buddhist temples 5.15 Kg/(temple) 47 0.2
Hindu temples 37.08 Kg/(temple) 3 0.1
Mosques 1.50 Kg/(mosque) 2 0.0
Churches 10.00 Kg/(church) 23 0.2
Market 3,000.00 Kg/(public market) 8 24.0
Industries 380.00 Kg/(industry) 0 0.0
Total 124.5
Source: Generation Rate of MSW — Reports of SATREPS; Waste Generation Sources — JICA Survey
b. Waste Composition

Results of a waste composition survey implemented by local consultants at the Karadiyana DS
between 15 and 21 October under this study are presented in the table below.
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Table4-120: Waste Composition of Moratuwa MC (2015)

Rate
Kitchen waste 52.5%
Paper 13.6%
Textiles 4.3%
Grass & wood 14.1%
Soft Plastics 9.1%
Hard Plastics 1.4%
Rubber & leather 0.6%
Metal 0.7%
Glass & bottles 1.2%
Stone & ceramic 2.3%
Other 0.1%

100.0%

4.7.4 Results of Public Opinion Survey

97% of the surveyed households are Sinhalese, 1% is Muslims, 1% is Tamils and 1% other.
Data on the average number of people per household and monthly income is set out in the table
below.

Table4-121: Average and standard deviation values of income and family size

Cateso Number of sample Average of family Income/Turnover
gory P members / employees (LKR/month)
High 50 4.5 85, 200
Middle 50 4.1 48, 375
Low 50 4.0 27, 140
Business 37 3.9 602, 200
Availability of garbage collection service
Item No.of Sample %
No Yes 147 97
3% No 3 3
Total 150 100

Yes
97%

Figure 4-52: Availability of garbage collection service in the Moratuwa MC

In Moratuwa MC, 100% of surveyed households are provided with a garbage collection service,
of which 97% stated they use this service. Only 44% of surveyed households are “very satisfied”
with the present SWM service provision, while 34% are “somewhat satisfied”.
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How is your garbage collected?

Irrelevant
30%
Other ’ No.of
- 0,
3% ftem Sample %
Placing outside 80 53
Carrying to garry%ng to coﬂect?on poinkt 17 131
collection Placing arrying to collection truc 5
truck s outside Other > 3
3% = 53% Irrelevant 45 30
i Total 150 100
Carrying to
collection
point
11%
Figure 4-53: Method of garbage discharge by residence in MMC area
v" Households ‘main methods of waste discharge are shown in upper Figure. The most

AN

common methods are discharging it outside their premises for house to house collection
(53%) and carrying garbage to the collection truck (11%).

Only 8% of surveyed households receive a daily garbage collection service while 62 %
stated that they received the service 2-3 times a week. Similarly, 49% discharge their
garbage 2-3 times per week, 22% as soon as it is generated and 28 % discharge their
garbage daily.

In general, adult females handle waste in about 73% of surveyed households.

As shown in lower Figure, 33 % of households separate their garbage into organic and
inorganic waste at the source of generation. Only 2% of surveyed households are not/less
willing to cooperate with source separation for recycling. The rest of the households are
very much willing (55%) and somewhat willing (10%) to cooperate in the source separated
garbage collection system.

Further, 84% of surveyed households stated that there are recyclable collectors or someone
who comes to collect their reusable or recyclable materials. Hence, an informal recycling
system is well established in the Moratuwa MC area.

Willingness to cooperate in separate garbage
collection system

Item No.of Sample %
) Very much willing 83 55
aﬁzl:jy Somewhat willing 15 10
33% Less willing 2 1
Not willing 2 1
VerY ’.““Ch Doing already 50 33
willing
55% Total 150 100
Not willing
1%
Less wiIIing/
1% Somewhat
willing

10%

Figure 4-54: Willingness of residences to participate in the source separated garbage

collection system in the Moratuwa MC
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v' Only 11% of surveyed households use kitchen/garden waste for composting and use the
finished compost for their own garden.

v" Not many surveyed households (70%) have never discussed proper garbage discharge
methods at the community level.

v' 80% of households stated that SWM awareness programmes are very necessary while 13%
stated “somewhat necessary”. Only 7% of surveyed households stated that awareness
campaigns are not necessary or not needed at all.

v' 61% of households do not like to pay for SWM services mainly because of the revenue tax
they paid for MMC. The average WTP (willingness to pay) for improved SWM services is
50 £ 97 LKR/month per household.

v" Out of all surveyed households, 31% stated that they sell/give-away glass & bottles for
recycling and 30% of residences sell/give-away plastics for recycling. Also, 14% of
households sell/ give-away cans & metal for recycling. Cardboard and paper recycling
were 4% and 11% respectively.

4.7.5 Waste Flow

The current waste flow has been prepared by analysing the locally outsourced public opinion
survey, statistical data collection and census results. It should be noted that the Moratuwa MC
started separate collection services for organic and inorganic waste in January 2015 based on an
order by the Mayor. Therefore, separate collection was considered in preparation of the waste
flow.

According to the waste flow, the waste collection rate ([discharged amount + directly
transported amount] / [generation amount]) is 71.0%. The recycling rates, estimated from the
generation amount, are 14.1% for composting and 3.1% for material recovery. The total
recycling rate is 17.3%. Although the indicator is relatively high when comparing to those of
other local authorities, further improvements of waste treatment are necessary since the amounts
of self-disposal such as burning waste at generation sources and illegally dumped waste account
for 12.9% of the generation amount.

1. Waste generation
124.5t/d
(100.0%)
13% reduction by source separation
2. Organic waste 3. Other waste 6. Direct haulage
P 30.2t/d 54.2t/d ,m—————— 7.7d
Ay 0, 0 A 0,
I \ (24.3%) (43.5%) ] \ (6.2%)
: 9. On-site compost |1 l 15. On-site recycling |1
1.4 t/d 1.2 t/d !
: (1.1%) : ,r (1.0%) :
4. Self disposal 1 | 7. Collection-1 11. Collection-2 1 |
12.8 t/d ! ] 27.1td 52.8 t/d | |
(10.3%) : 1 (21.8%) (42.4%) : 1
h : 1 [ 16. Recycling (1) :
] . 7 1.4 4/d .
! ' ! (1.1%) 1
1 1
1
1 | 10. Off-site compost ! 8. Compost plant 12. MRF : 17. Off-site recycling !
i 1630d [ 2714d 5154d (= 0.0 t/d '
1 (13.1%) | (21.8%) (41.4%) 1 (0.0%) \
1 1
1 1
1 1
| Composting : 1 [ 18- Recycling (2) :
\ 17.6 t/d / 19. Residue P 1.3 t/d |
5. llegal dumping N~ 2.1td I (1.0%) 1
3.24/d F---——==5 73. Landfil ' 1
(2.6%) 1 60.5 t/d . :
: (48.6%) 1 \
1 ' Material Recovery 1
! 20. Remove \ soud !
1 1.5t/d 14. Final Disposal | | ~======-=
______________________________ - 62.7 t/d
(50.4%)
KaradiyanaDS

Recycling (1): Recyclables taken by the collection workers
Recycling (2): Recyclables taken by the waste pickers at landfill site

Figure 4-55: Waste Flow of Moratuwa MC (2015)

173



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

4.7.6 Current Situation of Other Waste Management

a. Current Situation of Industrial Waste Management

Waste that is considered as industrial waste is not generated in the territory of the Moratuwa
MC. However, the MC collects general waste to be discharged from large-generators such as
factories as long as it receives a request of collection from these generators.

b. Current Situation of Medical Waste Management

Collection service for medical waste is not implemented. Only general waste discharged by
hospitals is being collected.

c. Current Situation of Night Soil Management

c.l Generation Amount & Disposal Amount

The generation amount of night soil in the Moratuwa MC is 14.4 m3/day

c.2 Collection, Transportation and Disposal

Night soil is collected by two vacuum trucks with capacities of 1.8 m3 and 3.0 m3. Each truck
conducts three trips daily.

c.3 Tipping Fee

Collected night soil is treated at a treatment plant operated by the National Water Supply and
Drainage Board. The tipping fee is 450 LKR/load (tax excluded).

4.7.7 Solid Waste Management Needs
a. Improvement of Technical System

a.l Establishment of Proper Solid Waste Management System

As the Moratuwa MC is an urbanized municipality located in the suburbs of the Colombo
Metropolitan Area, illegal dumping and self-disposal of waste have great impacts on residents’
living environment. Therefore, the current waste collection rate in the Moratuwa MC (74%) can
be considered to be low. In addition, the amount of organic waste collected through separate
collection services has not reached the expected level in spite of the introduction of separate
collections in all areas of the MC.

It is necessary to improve the current SWM system by increasing collection efficiency and
residents’ participation in implementation of SWM activities.

a.2 Promotion of 3R

According to the results of WACS, the share of organic waste (kitchen waste and green waste)
is 66.6% (82.9 ton/day) in the total generation amount. However, the amount of organic waste
collected through separate collection services is 30.2 ton/day, which is less than half of the
organic waste being generated in the MC. The share of collected recyclables in the total
generation amount is small, usually equalling up to only 3.1%.

When considering the limited capacity of the Karadiyana DS and transportation costs, waste
reduction is an inevitable objective for the MC.
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b. Organizational and Institutional Improvement

b.1 Formulation of Solid Waste Management Plan

The SWM in the Moratuwa MC is struggling to maintain the current conditions. Therefore, no
improvement plans were formulated and even budget implementation is conducted without any
plans. As a SWM policy based on future predictions is required, the MC should prepare a
master plan for its SWM.

Presently, the MC is transporting their waste to the Karadiyana DS operated by the WMA.
However, the MC ought to recognize its responsibilities for the waste generated in its territories;
and therefore, it is preferable that the MC makes clear its roles related to the operation of the
disposal site when formulating its SWM Master Plan.
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4.8 Kesbewa Urban Council in Western Province

4.8.1 Outline of the Local Authority

Kesbewa is a town in the Colombo District in the Western Province of Sri Lanka. It is situated
south of Sri Lanka’s largest city, Colombo, and east of Moratuwa. It is on the road that connects
Horana to Colombo. The total area is 41 km”. The urban council is located in Piliyandala Town.

Photo : Kesbewa Urban Council

The main industries of Kesbewa are the garment and agriculture industries (rice and rubber
plantation)35.

The main ethnic and religious group of Kesbewa is Sinhala-Buddhist.

Colombo's climate is fairly temperate all throughout the year. From March to April the average
maximum temperature is around 31 degrees Celsius. The only major change in Colombo’s
weather occurs during the monsoon seasons from May to August and October to January. This
is the time of year where heavy rains can be expected. Colombo sees a relatively small diurnal
temperature range, although this is more marked in the drier winter months, where minimum
temperatures average 22 degrees Celsius. Rainfall in the city averages around 2,400 millimetres
a year36.

The Kesbewa UC (Urban Council) has 55 GNs (Grama Niladhari —Village Officer) divisions
and is constituted by exactly 55 Wards. The population trend from 2010-2015 of the Kesbewa
UC is as follows.

Table4-122: Population Trend of Kesbewa UC (2010-2015)

Year 2010 2011 2012 2013 2014 2015(Sept.)

Population 168,882 170,908 184,675 184,359 191,334 NA

Source: Divisional Secretariat, Kesbewa
4.8.2 Current Status and Problems of Solid Waste Management
a. Organization and Legal System

a.l Legislation and Policy

The Kesbewa UC implements solid waste management and sewage treatment activities based
on section 118-120 of the Urban Council Ordinance No. 61 (1939) and the Public Nuisance

% Based on the interview with CPHI of Kesbewa UC (October 22, 2015)
¢ World Meteorological Organization http://worldweather.wmo.int/en/city.html?cityld=227 (Viewed on November 15, 2015)
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Ordinance (1863).

a.2  Solid Waste Management Plan

The UC has not formulated any master plan or action plan related to SWM.

a.3 Organization

In the Kesbewa UC, the Health Section is in charge of solid waste management. The head of the
Health Section is the Chief Public Health Inspector (CPHI), which is assisted by the PHI and
Supervisor. They supervise road sweeping and waste collection services in each zone. The role
of the Health Section is as follows:

®  Waste collection and transportation Service
® Public health activities (Dengue)

® Road sweeping

® Public awareness of waste separation

In the Kesbewa UC, there are neither Technical Officers (TO) nor Medical Officers of Health
(MOH). Furthermore, there are no engineers as there is no workshop for collection vehicles.

The following figure shows the organizational structure and the staff of the Kesbewa UC.
Kesbewa Urban Council

Organization Chart of Solid Waste Management

Secretary

Chief Public
Health Inspector

Public Health
Inspector

Health Overseer

T T T : T T !

Zonal Supervisor [l 7onal Supervisor Il 7onal Supervisor Il 7onal Supervisor Zonal Superdsor Zonal Supervisor
A B i D 3 (night services)
| , . . . |

Driver & Driver &
Labourer Labourer

Drwer”&
Labourer

v
r
Driver & Driver & Driver &
Labourer Labourer

Labourer
Figure 4-56: Organizational chart of SWM section in Kesbewa UC
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Table4-123: Staff related to SWM in Kesbewa UC

Staff Number Remarks

Engineer 0
TO(Technical Officer) 0
MOH(Medical officer of health) 0
PHI(Public health inspector) 3
SV(Supervisor) Permanent 7
Collection workers Permanent 64

Temporary 41
Driver 14
Total 129

a4 Issues of Organization and Legal System

The Kesbewa UC has not formulated any master plan or action plan related to SWM.

With regard to organization, the experienced CPHI has taken actual command of waste
management and is working in close collaboration with the PHI and the SV. However, there are
very few collection workers.

b. Technical System

b.1 Storage and Discharge

In the Kesbewa UC, the separate collection system was implemented with the support of the Waste
Management Authority (WMA) in 13 GNs in 2012. However, when the WMA stopped the
support, the participation rate decreased. Currently only 1 GN continues separate collection and
only 6% of the population participates in waste separation.

Residents are instructed to put waste in plastic bag(s) and place it on the designated collection
point(s) on the roadside on the designated collection day(s).
b.2 Collection and Transportation

The Kesbewa UC directly collects and transports waste from the households. Under the
supervision of the PHI and the SV, 14 collection drivers and 105 collection workers (including
temporary workers) collect waste.

b.2.1 Collection Method

In a separate collection area, waste is separated into organic and other waste. In the other area,
waste is mixed. The collection area is divided into five zones and the night collection area as
follows.
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Kesbewa UC Area - Garbage Zoning Plan

Figure 4-57: Collection area by zones in Kesbewa UC (as of Nov. 2015)

Collection coverage of the UC is 60% by area basis. The remaining 20% is on-site treatment
and 20% is illegal dumping. The following table shows the collection method and frequency of
waste.
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Table4-124: Waste collection methods and frequency of Kesbewa UC

Area Type of waste Collection method Frequency

Main road Mixed waste Collection point Everyday
Other than main road Mixed waste Collection point Once/week
Organic waste Collection point Once/week

Separate collection area Other waste Collection point Once/month

Photo : Waste collection by tractor

b.2.2 Collection Amount

Waste collected by the Kesbewa UC is transported to the Karadiyana DS, according to the truck
scale installed in the DS (Disposal Site); collection volume is 54 ton/day.

b.2.3 Collection Fee

The Kesbewa UC does not collect any waste collection fees from households. On the other hand,
they collect fees by volume from large waste generators depending on the type of waste.

Table4-125: Collection fee of Kesbhewa UC

Target Type of waste Fee(LKR/ton) Remarks
Household General waste Free
Large generator General waste 3,420
Includes tire and debris
Large generator Bulky waste 4,560 eto
Large generator Textile waste 6,840 Collected from garment
factory

b.2.4 Collection Vehicles

The following table shows the number of collection vehicles belonging to the UC.
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Table4-126: Collection vehicles of Kesbewa UC

Number not in

Type of vehicles Number operation Remarks
(average)

Compactor truck (12-14m3) 1 1 Currently broken down so the
UC has to hire a compactor for
6,000LKR/day

Tractor with trailer 12 1

2-wheel Tractor with trailer 3

Hand cart 4

Three wheeler 1

One compactor (made in China in 2009) is currently broken down so the UC has to hire a
compactor truck for 6,000LKR per day without fuel. The tractors with trailers were made
between 1991 (oldest), and 2015 (newest)—donated by MoLG & PC)—while the others were
manufactured about 10 years ago.

The UC keeps the driving record of each vehicle including mileage and collection areas
covered.

b.2.5 Maintenance Methods of Collection Vehicles

The Kesbewa UC has neither workshop nor mechanical engineer, therefore it outsources repairs
to an external repair shop. Regarding the approval process of purchasing spare parts and repair
work, if the purchase or repair work costs less than 5,000 LKR, the approval of the secretary is
needed. For purchase(s) or repair(s) less than 10,000 LKR, the chairman’s approval is necessary,
and for purchases over 10,000 LKR, the Council’s approval is necessary.

Other than simple changing of tyres, tubes or spare parts, the aforementioned approval
processes are required, which takes time. Therefore, it is most likely to interfere with waste
collection service(s).

b.3 Intermediate Treatment

In the Kesbewa UC, there is one recycling center where recyclables are sorted and stored after
being collected separately (source separation). The other waste collected from about 8,000
households in a separate collection area is transported here and valuable materials are selected
by two sorting workers. Sorted valuables are purchased by a selected buyer through bidding
every six months. They earn about 150,000LKR per year and 50% of sales go to the UC, the
remaining 50% is shared among collection workers and sorting workers.

Table 4-127: Intermediate treatment facilities in Kesbewa UC

Execution Capacity Year of
Type body Address (ton/day) estabhtshmen
Recycling SAMIHATH KENDR.AYA 1 two-wheel tractor
Center ucC collecting center in load/day 2008
Madapatha

*Based on the interview with Officer of Kesbewa UC

181



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

150

Photo : Recycling Center

b.4 Final Disposal

Since the waste of the Kesbewa UC is transported and disposed in the Karadiyana DS, please
refer to section b.4 Karadiyana DS of 4.7 Moratuwa MC.

b.5 Issues of Technical System

Regarding collection and transportation, collection workers and collection vehicles are
insufficient with collection services covering only 60% (of the Kesbewa UC). The UC
outsources the repair works of collection vehicles because there are neither engineers nor
workshops. If collection vehicles have problems it will take a long time to go through the whole
approval processes and this will affect the collection service.

As for the recycling facilities, it is necessary for the UC to recycle a larger amount of valuables
by increasing the waste separation rate. The sorted valuables are currently stored for six months
and sold to the recyclers but it is possible to increase the recycling rate if the storage space can
be secured by increasing the frequency of sales.

C. Recycling Activities

c.l Source Separation

In the Kesbewa UC, separate collection had been introduced in 13GNs out of all the 55GNs in
2012 but to date only 1GN still continues.

We did not find any community recycling systems or recycling activities initiated by NGOs.

c.2 Reduction of Organic Waste

The Kesbewa UC has distributed home compost bins (350L) for 5,000 households with a
subsidy of 1,500LKR/pc (original cost 4,000LKR/pc) since 2008 for the purpose of stopping
collection services of organic waste. However, the UC still continues to provide collection
services due to political reasons.

c.3 Recycling Valuable Materials

There are some middleman shops that buy and sell valuable materials in the Kesbewa UC. We
conducted an interview with one of these shops. The summary of the interview is shown below.
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Table 4-128: Purchase of valuable materials at a Middleman Shop

Type of Collection Buying price Selling price

Valuables (?:rll;):il;l;) (LKR/kg) (LKR/kg) Destination Remarks

Plastic 0.2 20 40 Plastic
Recycler(Piliandara)
PET 0.1 10 15 PET Recycler
Polythene 0.02 10 20 Recycler
Metal 1 0.15 20 25 Middleman
Metal 2 0.25 15 20 Middleman
Glass 1 3 4 Ceylon glass company
Cardboard 0.3 10 15 Middleman
Paper - - - -
Coconut Shell 0.25 5 10 Middleman
¢ Based on the interview with Middleman Shop owner

c4 Issues of Recycling Activities

In the Kesbewa UC, separate collection was once introduced but failed. Currently expansion is
again being planned. Firstly, it is important to encourage source separation, then to establish a
system (effective, hygienic storage and discharge method, setting a separate collection date and
time, providing reliable collection services, etc.) that can be easily understood and adopted by
residents.

d. Public Awareness

d.l Current Situation of Public Awareness Activities

In the Kesbewa UC, public awareness activities to promote source separation have been
initiated by the WMA since 2009. At that time, the WMA promised not to collect tipping fees
for organic waste. However, they still continued to collect tipping fees despite their promise,
which discouraged people to participate in waste separation. Currently only 1 GN continues
separate collection.

Table 4-129: Outline of Public Awareness Activities in Kesbewa UC

Public Awareness Activities

Execution bod uc
Y (Supported by the WMA and CEA)
Title “Pivithurupura Waste Separation Project” (2009~ ) initiated by WMA

Budget source ucC
2000,000LKR (2015) *not only for SWM activities but for all public welfare
activities
Public announcement
Methods Distribution of leaflet of waste separation
Community meeting

Budget amount

d.2 Participation Level and Manners of Citizens

Only 6% of total residents participate in source separation so the level of cooperation is low.
The UC receives many complaints from those who do not receive collection services and there
are many requests for house-to-house collection services.

d.3 Issues of Public Awareness Activities

In the Kesbewa UC, the level of cooperation for waste separation is low. Therefore, it is
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essential to set the discharging rules (target waste for separation, collection date, discharge point,
and discharge method) in order for residents to easily understand. It is also necessary to
implement environmental education in schools and public organizations.

e. Finance

el Financial Condition of the Municipal Council

According to the table below, the difference between annual revenues and expenditures of the
Kesbewa Urban Council (Kesbewa UC) has been positive for the past three years and its share
in total annual revenues is 16% on average.

Table 4-130: Annual Revenues and Expenditures (Unit: Thousand LKR)

No Category 2012 2013 2014 Annual Averages

000 LKR %
1 Approved Budget 232,061 286,078 342,662 286,934
2 Actual
Revenue 272,855 301,386 503,858 359,366 100.0%
Own-source revenue 185,100 227,347 256,098 222,849 62.0%
Grant 87,755 74,039 247,759 136,518 38.0%
Expenditure 209,253 299,887 391,552 300,231 83.5%
Recurrent 118,774 156,464 155,078 143,439 39.9%
Capital 90,480 143,422 236,474 156,792 43.6%
Profit or loss 63,602 1,499 112,306 59,135 16.5%

Source: Kesbewa UC, “Programme Budget: 2014~2015”

The own-source revenues occupy a relatively big share in the total municipal revenues (62% on
average) and this amount exceeds that of the total recurrent expenditures. Therefore, the urban
council can be considered as a local authority with a stable financial capability.

Table 4-131: Breakdowns of the Annual Revenues (Unit: thousand LKR)

Annual Average

No Types of Revenues 2012 2013 2014 000 LKR %

1 Own-Source Revenues:

Rates & Taxes 37,341 34,898 37,606 36,615 10.2%

Rents 12,062 10,337 11,156 11,185 3.1%

License 3,200 3,063 4,600 3,621 1.0%

Fees For Services 16,959 15,134 15,376 15,823 4.4%

Warrant Costs And Fines 3,601 2,474 1,574 2,550 0.7%

Other Income 111,938 161,441 185,785 153,054 42.6%

Total Own-Source Revenues 185,100 227,347 256,098 222,849 62.0%

2 QGrants: 0.0%

Recurrent Grant: 35,134 36,346 51,636 41,038 11.4%

Salaries 33,319 34,934 50,332 39,528 11.0%

Council Members Allowances 1,190 972 824 995 0.3%

Other Recurrent Grant 625 441 480 515 0.1%

Capital Grants 52,622 37,693 196,123 95,479 26.6%

Total Grants 87,755 74,039 247,759 136,518 38.0%

Total 272,855 301,386 503,857 359,367 100.0%

Source: Kesbewa UC, “Programme Budget: 2014~2015"

Among the total grants, the amount of the block grants received from the central government
makes up less than 50% and the rest are capital grants.

On the other hand, the capital expenditure makes up more than 50% of the total expenditure
(52% on average) and the amounts of the capital expenditures exceeded those of the capital
grants for each year of the concerned period. According to sources at the urban council, the
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difference between the above was paid from the own-source revenues and loans released by the
Local Loan and Development Fund.

Table 4-132: Breakdowns of the Annual Expenditures (Unit: Thousand LKR)

Annual Average

No Types of Expenditures 2012 2013 2014 000 LKR %
1 Recurrent Expenditures:
Personal Emoluments 44,613 54,020 53,600 50,744 16.9%
Travelling 965 1,161 1,464 1,197 0.4%
Requisites and Equipment 15,140 19,689 6,505 13,778 4.6%
ii‘s’;lsrs and Maintenance of Capital 21,673 45487 67,025 4729 14.9%
TransportatlonZ Communication, Utility 31311 25.950 16,804 24,688 829
and Other services
Interest 1,128 3,213 3,680 2,674 0.9%
Grants, Subsidies and Contributions 3,727 6,727 5,840 5,431 1.8%
Pens1pps, retirements, benefits and 217 217 161 198 0.1%
gratuities
Other expenditures
Total Recurrent Expenditures 118,774 156,464 155,078 143,439 47.8%
2 Capital Expenditure 90,480 143,422 236,474 156,792 52.2%
Total Expenditure 209,254 299,886 391,552 300,231  100.0%

Source: Kesbewa UC, “Programme Budget: 2014~2016"

According to financial data provided by the Kesbewa UC, the urban council has not been facing
financial problems in implementing its daily activities. However, the financial capability of the
urban council is insufficient for improving the quality of public services; and therefore, the
council has to rely on external financial sources such as grants and Local Loan Development
Fund for investments related to the improvement of service quality.

e.2

SWM Finance

The SWM expenses of the Kesbewa UC for the last three years are presented in the table below.
The annual totals of the SWM expenses occupy 9% to 14% of the total expenditures of the
urban council and this is a small amount in comparison with those of other local authorities.

Table 4-133: The Annual Budgets and Actual Expenditures of SWM (Unit: Thousand

LKR)
No Types of Expenses 2012 2013 2014
A Approved Budget 36,081 38,281 42,987
B Actual SWM Revenues (Collected Waste Fees) 372 1,226 3,043
C  Actual Expenditures:
1 Personal Emoluments 8,329 10,359 14,318
2 Supplies And Material Expenditures:
Equipment For Disposing Garbage
Fuel And Lubricants 1,617 2,686 3,524
Uniforms for Workers 4 250
Boots for Workers
Awareness Program
Other supplies 385 947 410
Total Supplies and Materials Expenses 2,006 3,882 3,933
3 Repairs And Maintenance of Vehicles 1,818 2,498 2,956
4 Final Disposal Payment 5,217 6,251
5 Other Expenses 11,774 5,051 19,956
Total Expenditures 29,144 28,041 41,163
Share of Collected Fees in the Total Expenditure 1.3% 4.4% 7.4%

185
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The amount of total collected waste fees increased each year. In particular, the increase in 2014
was considerable, reaching double the amount of the previous year. However, the revenues from
the waste fees is still at a level that cannot even finance 8% of the total SWM expenses; and
therefore, the urban council has been financing the expenses from its other own-source
revenues.

Like other local authorities, the waste fees are collected only from big-scale businesses and
these businesses are identified based on the personal judgements of the public health inspectors
of the urban council.

The table of fees is as follows.

Table 4-134: List of Waste Fees (Tax* Included), Unit: LKR/ton

No Types of Waste With Tax
1 Municipal Solid Waste 3420.00
2 Bulky Waste 4560.00
3 Slaughtering and Industrial Waste 6840.00

*Tax rates: Nation building tax-2%, VAT-12%

e.3 Problems Identified in the SWM Financial System

The major problem identified in the SWM financial system of the Kesbewa UC is the lack of
relevance between the waste collection expenses and the revenues from the waste fee. Like
other local authorities, the urban council focuses on the total amounts of expenditures and the
own-source revenues only and does not consider the sustainability of individual public services
such as waste collection. Therefore, it lacks in efforts to increase the revenues of waste fees.

The definition for big-scale businesses that have to pay waste fees is not officially determined.
At the same time, no monitoring or examinations for identifying big-scale businesses are
implemented so the actual fee collection rate is not known. The urban council does not put forth
effort to increase the revenues of waste fees.

As waste collection fees are set per ton of discharged waste, the urban council has to negotiate
the amounts of the actual payments since identifying the amount of discharged waste by each
individual business is impossible.

4.8.3 Waste Amount and Composition Survey

a. Waste Generation Amount

The waste generation amount, of which the commercial source is revised, was calculated based
on the waste generation rate obtained by SATREPS in November 2012 and waste generation
units obtained by a locally outsourced survey. The results revealed that the municipal waste
generation rate is 487g/person/day.
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Table 4-135: Waste Generation Amount of Kesbewa UC (2015)

Generat
. 1 ion Generation
Source Generation rate*
sources (ton/day)
2
. . 1883
Residential Collection 0.390  Kg/person/day <0 73.5
Hotels (large) 300.00 Kg/(hotel) 4 1.2
Hotels (middle & small) 16.80 Kg/(hotel) 98 1.6
Restaurants (large) 60.00 Kg/(restaurant) 42 2.5
Restaurants (middle) 33.75 Kg/(restaurant) 0 0.0
Restaurants (small) 6.48 Kg/(restaurant) 46 0.3
Commercial Organic-shops (large) 105.00  Kg/(shop) 14 L5
Organic-shops (middle) 6.00 Kg/(shop) 73 0.4
Organic-shops (small) 1.43  Kg/(shop) 1,175 1.7
Non-organic shops (large) 12.00 Kg/(shop) 2 0.0
Non-organic shops (middle) 4.50 Kg/(shop) 41 0.2
Non-organic shops (small) 0.51 Kg/(shop) 1,689 0.9
Schools 3.75 Kg/(school) 20 0.1
Hospitals 180.00 Kg/(hospital) 1 0.2
Other institutions 2.75 Kg/(institution) 384 1.1
_ Other educational institutions 2.40 Kg/(institution) 137 0.3
Institutions .
Buddhist temples 1.55 Kg/(temple) 0 0.0
Hindu temples 11.12  Kg/(temple) 0 0.0
Mosques 0.45 Kg/(mosque) 0 0.0
Churches 3.00 Kg/(church) 0 0.0
Market 900.00 Kg/(public market) 2 1.8
Industries 76.00 Kg/(industry) 60 4.6
Total 91.8
*1 : 30% of waste generation rate of SATREPS report (20% for commercial waste)
*2 1 Waste generation is based on JICA survey
b. Waste Composition

The results of the locally outsourced survey on waste composition conducted from 15 to 21
October at the Karadiyana Disposal Site are shown below.

Table 4-136: Waste Composition of Kesbewa UC (2015)

Category Rate

Kitchen waste 52.5%
Paper 13.6%
Textiles 4.3%
Grass & wood 14.1%
Soft Plastics 9.1%
Hard Plastics 1.4%
Rubber & leather 0.6%
Metal 0.7%
Glass & bottles 1.2%
Stone & ceramic 2.3%
Other 0.1%

52.5%

Source: WACS conducted by JICA at Karadiyana DS
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4.8.4 Results of Public Opinion Survey

95% of the surveyed households are Sinhalese, and 5 % are Muslims. Data on the average
number of people per household and monthly income is set out in the table below.

Table 4-137: Average and standard deviation values of income and family size

Average of famil Income/Turnover
Category Number of sample member% / employZes (LKR/month)
High 51 4.1 219.314
Middle 67 4.4 45,224
Low 33 4.6 26, 167
Business 39 24 893, 590
Availability of garbage collection service
No Item No. of sample %
1% Yes 149 99
No 2 1
Total 151 100

Yes
99%

Figure 4-58: Availability of garbage collection service in the Kesubewa UC

In the Kesbewa UC, 100 % of surveyed households are provided with a garbage collection
service, and all of them use this service. Moreover, 64 % of surveyed households are “very
satisfied” with the present SWM services

How is your garbage collected? provision, while 28 % are ‘“somewhat
satisfied”.
Irrelevant
Other 6%
5% :
Placing
outside
a 19%
Item No. of o
Carrying ) sample
to - e Carrying Placing outside 29 19
collection / —— to ] Carrying to collection point 20 13
truck col IEFtion Carrying to collection truck 85 57
57% point Other 8 5
13% Trrelevant 9 6
Total 150 100

Figure 4-59: Method of garbage discharge by residence in KUC area
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v" Households’ main methods of waste discharge are shown in upper Figure. The most
common methods are carrying garbage to the collection truck (57%) and discharging it
outside their premises for house to house collection (19 %).

v' Only 33 % of surveyed households receive a daily garbage collection service and 26 %
stated received the service 2-3 times/week while 36 % revived the service once in a week.
However, 23 % discharge waste as soon as it generates, while 59% discharge their garbage
daily and 18 % discharge 2-3 times per week.

v In general, adult male is responsible for waste discharge in 54 % surveyed households with
31 % adult female share from the rest.

v" As shown in lower Figure, only 8 % of households separate their garbage into organic and
inorganic waste at the source of generation. Furthermore, 38 % of surveyed households are
not/less willing to cooperate with source separation for recycling. Rests of the household
are either very much willing (26 %) or somewhat willing (28 %) to cooperate in the source
separated garbage collection system.

v" Further, 82 % of surveyed households stated that there are recyclable collectors or someone
who comes to collect their reusable or recyclable materials. Hence, an informal recycling
system is well established in the Kesbewa UC area.

Willingness to cooperate in separate garbage
collection system

Doing

Very much

already
8% / willing

26%

No;‘;’:ing Item No. of sample %
Very much willing 39 26
Somewhat willing 42 28
Less willing 8 5
- / \Somewhat Not willing 50 33
Lesssvsvel"mg "’2‘2‘;;3 Doing already 12 8
Total 150 100

Figure 4-60: Willingness of residences to participate in the source separated garbage
collection system in the Kesbewa UC

v" None of the surveyed households use kitchen/garden waste for composting.

v' Not many surveyed households (10 %) have ever discussed proper garbage discharge
methods at the community level.

v' 62 % households stated that SWM awareness programs are very necessary while 38 %
stated “somewhat necessary”. None of surveyed households stated that awareness
campaigns are not necessary or not needed at all.

v" Only 15 % of household do not like to pay for an improved SWM services. The average
WTP (willingness to pay) for improved SWM services is 38 + 52 LKR/month per
household.

v" Out of all surveyed households, 38 % stated that they sell/give away glass & bottles for
recycling and 68 % of residences sell/give-away plastics for recycling. Also, 11 % of
household sale/ give-off Tin/can for recycling. Cardboard and paper recycling were as high
as 84 % and 35 % respectively.
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4.8.5 Waste Flow

The current waste flow has been prepared by analysing the locally outsourced public opinion
survey, statistical data collection, and the census results. The Waste Management Authority
(WMA) encourages separate collection of organic waste and other waste to LAs that are using
the Karadiyana disposal site, where organic waste is composted to reduce the overall volume of
disposed waste. The Moratuwa MC has implemented separate collection since January 2015 and
the other Local Authorities are following this trend. For this reason, it is assumed that waste
flow is based on separation collection, the same as the Moratuwa MC.

According to the waste flow, the collection rate ((discharge amount + direct loading
amount)/generation amount) is 68.5%. As for the recycling rate for the generation amount,
compost is 7.1%, material recovery is 3.2%, and the total rate is 9.5%. On the other hand, the
self-disposal amount is 25.7ton/day, which is 28.0% of the total generation amount.

1. Was = generation
91.8td
(100.0%
100% reduction by source separation
2. Organic vaste 3. Other vaste €. Direct haulage
grmmm————— 4 661d S4.0vd pmm—————— 23 td
f 1 7.2% (55.3% I' ‘l 2.5%)
1]9. On-site compost|! 1| 15 On-site recyaiing)
! 6.5t/ 4 H 0.1 g i
: F1 I 1 0.1% ]
4, Selfdisposal f I 7. Coliection-1 11. Collection-2 ! :
28714 i ! 01t s4.0vd ; '
(28.0% 1 : 0. 1% (58.8% 1 |
i ' 1| 18- Recycing (1) |1
" -} + 1.5 vd JI
¥ 1 ! 1.6% "
1 (]
1 1
: Offs ite compost : 8. Compost plant 1117 Offsie recyding j1
H 0.1tid l—— [ RRE] —{— 0.0 trd i
1 0.1% i ©.1% ! ©.0% i
1 I
1 1
)
: q 1 18 Recycing @) |
\ ] 19. Residue Y 1.3 vd :
S. llegal dumping 0.0vd : (1.4% \
31t e ———— 13. Landfill | 1
3.4% [ S4.8vd
I 55 75 I 1
1 (59.7% | 1
[ I Material Recovery
: 0. Remowe [X d ’
I 0.0td 14, Final Disposal
"""""""""""""""" = &3.5ud
(58.3%
Karadiyana DS

Recycling (1} Recydabies taken by the collection workers I
Recycling (21 Recydables taken by the waste pickers at landfll site

Figure 4-61: Waste Flow of Kesbewa UC (2015)
4.8.6 Current Situation of Other Waste Management
a. Current Situation of Industrial Waste Management

a1 Generation Amount & Disposal Amount

The generation amount of general waste from businesses such as shops is 5 ton/day.

a.2 Collection, Transportation and Disposal

General waste from businesses is collected together with general municipal waste and
discharged at the Karadiyana DS. The UC is not involved in the handling of the hazardous waste
of industrial waste.
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a.3 Tipping Fee

The tipping fee (gate fee) of industrial waste transported by a certified business entity itself or a
private waste collection company entrusted by business entities is 2,389LKR/Mt while that of
industrial sludge is 5,972LKR/Mt>".

b. Current Situation of Medical Waste Management

b.1  Generation Amount & Disposal Amount

In the Kesbewa UC, there is one large base hospital and 17 small clinics and the total generation
amount of general waste from these facilities is 0.9 tons/day.

b.2 Collection, Transportation and Disposal

General waste generated from the large base hospital is collected by the UC and transported to
the Karadiyana DS. However, medical waste is disposed by the hospital itself and the UC is not
involved. All kinds of waste generated by the small clinics are collected along with the regular
collection service.

b.3  Tipping Fee

In large hospitals, medical waste, such as used syringes, is treated in the incineration facility
within the hospital.

c. Current Situation of Night Soil Management

c.l Generation Amount & Disposal Amount

The accurate amount of night soil is not recorded by the UC.

c.2 Collection, Transportation and Disposal

Night soil is collected by the Kesbewa UC and transported to the Water Board Pumping Plant
located in the Dehiwala Mt. Lavinia MC, then discharged to the ocean.

c.3 Tipping Fee

Tipping fee for households is 2,200LKR/load and for businesses it is 5,700LKR/load.

4.8.7 Needs for Solid Waste Management
a. Improvement of Technical System

a.l Improvement of Collection Service Rate

The Kesbewa UC is located in the suburbs of the Colombo metropolitan area (in recent years it
has become a commuter town as the residential area has developed). However, the waste
collection rate is as low as 68.5%, the self-disposal rate is 28.0%, and the illegal dumping rate is
3.4%. Improvement of the living environment is urgent and firstly there is a need to improve the
collection rate.

37 According to the interview with the Director of Karadiyana DS dated Oct. 26, 2015.
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The Kesbewa UC currently uses one leased dump truck and 12 tractors for collections but the
collection efficiency is low. For improvement of the collection service rate, modernization of
collection equipment and optimization of collection methods are required.

a.2 Improvement of Recycling Rate

The recycling rate, which combined the composting rate of organic waste and the recovery rate
of valuables for generation amount, is 10.3% in total. The Karadiyana disposal site—which is a
cluster system—is located in an area in the region of the Kesbewa UC, and therefore the
transportation distance is short, which is advantageous from the viewpoint of waste
management. However, it is important for the UC to prolong the life span of the disposal site by
reducing the disposal amount because its remaining capacity is limited. It is essential to promote
waste reduction through the 3R activities.

The Kesbewa UC is eager to implement separate collection of organic waste recommended by
the WMA as early as possible, but it is necessary to secure the know-how and equipment for
that.

b. Improvement of Organization and Legislation

b.1  Strengthening the Financial System for Waste Management

The Kesbewa UC even has difficulty in providing the daily collection service due to the
breakdown of old equipment. It is essential to establish a mechanism to secure the financial
resources required for waste management.

b.2 Securing the Financial Resources for Equipment and Materials

Although there is a need for new procurement and updates of the collection equipment as
described above, the UC is short of day-to-day administrative expenses. Therefore, it is
necessary to secure investment costs for the time being.

192



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

4.9 Katunayake Seeduwa Urban Council in Western Province

4,9.1 Outline of the Local Authority

Katunayake Seeduwa is a town in the Gampaha District in the Western Province of Sri Lanka. It
is a town in the suburb of Negombo city, the largest city in the Gampaha District and situated
south of Negombo. It is the site of the Bandaranaike International Airport (also known as
Colombo Airport), the primary international air gateway to Sri Lanka. With the introduction of
the open economy policy in 1977 a large area was allocated to create a free trade zone (currently
known as the Export Promotion Zone). The total area is 10.3 km?2.

SriLankan Airlines is the flag carrier of Sri Lanka and is headquartered on the grounds of the
airport in Katunayake. It is served by Sri Lanka Railways' Puttalam Line, with stations at
Katunayake, Katunayake South, and the airport.

Katunayake is at the northern end of the Colombo-Katunayake Expressway which connects the
city of Colombo and the airport. This Expressway is also connected to the Al highway at
Peliyagoda. Katunayake is currently served by the A3 highway from Colombo to Negombo.

Photo : Katunayake Seeduwa Urban Council

The main industries of Katunayake Seeduwa are the garment industry, hotel services, and the
food and beverage processing industry, etc®®. The main religious group of Katunayake Seeduwa
is Catholic (Christian).

Colombo's climate is fairly temperate all throughout the year. From March to April the
average maximum temperature is around 31 degrees Celsius. The only major change in
Colombo’s weather occurs during the monsoon seasons from May to August and October to
January. This is the time of year where heavy rains can be expected. Colombo sees a relatively
small diurnal temperature range, although this is more marked in the drier winter months, where
minimum temperatures average 22 degrees Celsius. Rainfall in the city averages around 2,400
millimetres a year™.

The Katunayake Seeduwa UC (Urban Council) has 16 GN (Grama Niladhari —Village Officer)
divisions. The population trend from 2010-2015 of Katunayake Seeduwa UC is as follows.

Table 4-138: Population Trend of Katunayake Seeduwa UC (2010-2015)

Year 2010 2011 2012 2013 2014 2015

Population NA 48,271 61,228% NA 63,243 NA

Source: Divisional Secretariat, Katunayake Seeduwa

*% Based on the interview with CPHI of Katunayake Seeduwa UC (October 29, 2015)
% World Meteorological Organization http:/worldweather.wmo.int/en/city.html?cityld=227 (Viewed on November 15, 2015)
0 http://www.citypopulation.de/SriLanka-Cities.html?cityid=1585
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4.9.2 Current Status and Problems of Solid Waste Management
a. Organization and Legal System

a.l Legislation and Policy

The Katunayake Seeduwa UC implements solid waste management and sewage treatment
activities based on section 118-120 of the Urban Council Ordinance No. 61 (1939), the Public
Nuisance Ordinance (1863), and the Waste Management Statute No 01 of 2007 of the Western
Province Council.

a.2 Solid Waste Management Plan

The UC has not formulated any master plan or action plan related to SWM.

a.3 Organization

In the Katunayake Seeduwa UC, the Health Section is in charge of solid waste management.
The head of the Health Section is the Chief Public Health Inspector (CPHI), which is assisted by
the PHI and the Supervisor. They supervise road sweeping and waste collection service in each
zone. The role of the Health Section is as follows:

® Waste collection and transportation Service

® Public health activities (dengue fever prevention)
® Road sweeping

® Public awareness on waste separation

® Disposal of animal body

In the Katunayake Seeduwa UC, there are no Engineers, Technical Officers (TO) nor Medical
Officers of Health (MOH). The following figure shows the organizational structure and the staff
of the Katunayake Seeduwa UC.
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Figure 4-62: Organizational chart of Katunayake Seeduwa UC
Table 4-139: Staff related to SWM in Katunayake Seeduwa UC
Staff Number Remarks
Engineer 0
TO(Technical Officer) 0
MOH(Medical officer of health) 0
PHI(Public health inspector) 4
SV(Supervisor) Permanent 2
Acting 3
Collection workers Permanent 54
Temporary 13 (1142 substitute)
Driver Permanent 6
Temporary 5 (1 substitute + 4 acting)
Disposal site workers Permanent 1
Total 88

a4 Issues of Organization and Legal System

The Katunayake Seeduwa UC has not formulated any master plan or action plan related to
SWM.

With regard to organization, the experienced CPHI has taken actual command of waste
management and is working in close collaboration with the PHI and the SV. However, the
amount of collection workers are scant.

b. Technical System

b.1  Storage and Discharge

In the Katunayake Seeduwa UC, mixed collection is being conducted and residents are
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instructed to put mixed waste in plastic bag(s) and place it on the roadside in the morning of the
designated collection day.

However, the UC is planning to implement separate collection from the end of November, 2015
and to distribute three different kinds of polisacks to enable 200 households to store glass, paper,
and plastic individually. The WMA is also planning to distribute buckets for separated organic
waste.

b.2 Collection and Transportation

The Katunayake Seeduwa UC directly collects and transports waste from the households. Under
the supervision of the PHI and the SV, 11 collection drivers and 67 collection workers
(including temporary workers) collect waste.

b.2.1 Collection Method

In areas where wise is collected separately, waste is separated into organic and other waste. In
other areas, waste is mixed. The collection area is divided into five zones and a night collection
area as follows.

The Katunayake Seeduwa UC is roughly divided into 11 zones. However, since there are only
nine collection tractors and one tractor is responsible for one road, it is divided into nine main
roads in total. On the main roads, the house-to-house collection is being conducted in one area,
the kerbside collection in the other area. In the sub roads, there are three collection points that
were created by residents naturally, and the primary collection is conducted by hand carts.
Waste collected by the primary collection is transported to the temporary collection point and
collected by tractors.

In the airport area, nocturnal collection is conducted.
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Figure 4-63: Collection area in Katunayake Seeduwa UC (as of Nov. 2015)

Collection coverage of the UC is 100% by area basis. The following table shows the collection

method and frequency of waste collection.
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Table 4-140: Waste collection methods and frequency of Katunayake Seeduwa UC

Area Type of waste Collection method Frequency

Mixed waste House-to-house Everyday
Residential area collection or kerbside
collection
Mixed waste House-to-house Once every other day
Nonresidential area collection or kerbside
collection
Village Mixed waste House-to-house Once/week

collection
Note that after the introduction of separate collection, organic waste will be collected six days per week (Monday to Saturday), and
other waste will be collected once a week (Sunday).

b.2.2 Collection Amount

Waste collected by the Katunayake Seeduwa UC is transported to the Pilapitiya Kumbura DS.
As there is no truck scale in the DS, the accurate collection amount is not recorded. However, if
it is estimated from the number of truck loads (1load = 1.5ton), which is 20-23 loads/day, the
collected amount is about 30-35ton/day. This amount also includes 1 load/day from the Prima
Chicken Farm, 1 load/week from the Logistic Company, 2 loads/day from the Sri Lankan
Catering Company and 1 load/day from the Sri Lanka Air Line.

b.2.3 Collection Fee

The Katunayake Seeduwa UC does not collect any waste collection fees from households. On
the other hand, they collect fees from some of the large waste generators depending on the type
of waste. They do not collect fees from business entities in the Export Promotion Zone.

Table4-141: Collection fee of Katunayake Seeduwa UC

Target Type of waste Collection fee Remarks
Household General waste Free
Logistics Co., Ltd. General waste 1,710 LKR/Load
Sri Lankan Catering Co., Ltd. General waste 2,500 LKR/Day gisrectly brought o the
Prima Chicken Farm General waste 1,140 LKR/Load gisrectly brought to the
Large generator Green waste 1,500 LKR/Load

. Reused for filling of the
Construction .
Large generator waste Free lands(Collection amount
is 5-10Load /month)

b.2.4 Collection Vehicles

The Katunayake Seeduwa UC has nine tractors which are in charge of nine different routes for
waste collection. The following table shows the number of collection vehicles belonging to the
UC.
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Table4-142: Collection vehicles of Katunayake Seeduwa UC

Type of vehicles Number Number not in operation

(average)
Tractor with trailer 9 1
2-wheel Tractor with trailer 2
Hand cart 10
Three wheeler 2

The UC keeps the driving record of each vehicle including mileage and collection areas covered.

b.2.5 Maintenance Methods of Collection Vehicles

The Katunayake Seeduwa UC has a workshop but no engineer. Therefore some simple repair
work can be done by the repair and solder specialist there but for other repair work an
engineer(s) from other municipalities (Ja Ela) come to recommend which workshop the UC
should outsource the repairs to.

The vehicle approval process for repairs and purchase of components is as follows: for one
repair, or if the purchase is 10,000 rupees or less, it is necessary to get the recommendation of
the Superintendent of Works (SW) and the approval of the chairman; repair(s) or purchase(s) of
25,000 rupees or less, the SW recommendation and the approval of the council is necessary;.
repair(s) or purchase(s) exceeding 25,000 rupees requires a recommendation from the
mechanical engineer and the Council's approval.

Regarding the approval process of purchasing spare parts and repair work, if the purchase or
repair work costs less than 10,000 LKR, the recommendation of the Superintendent of Works
(SW) and the approval of the chairman is needed. For purchase(s) or repair(s) less than 25,000
LKR, the recommendation of the Superintendent of Works (SW) and the approval of the
Council are needed. And for purchase(s) or repair(s) exceeding 25,000 LKR, the
recommendation of a mechanical engineer and the approval of the Council are necessary.

Excluding simple repair works, all these approval processes are required, which takes time.
Therefore, it is most likely to interfere with waste collection service(s).

r Fe e L ]

Photo : Workshop in the back of the Katunayake Seeduwa Urban Council

b.3 Intermediate Treatment

In the Katunayake Seeduwa, there is one recycling center where recyclables are sorted and
stored. Although the center was established in 2009, it is not working at present. However, it
will be resumed after the introduction of separate collection at the end of November, 2015.
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Table 4-143: Intermediate treatment facilities in Katunayake Seeduwa UC

Execution Capacity Year of
Type body Address (ton/day) estagrllltshm Remarks
Reevelin Iij:;iiﬂa Failed in 2013 due to political
yeung UC . 0.5 2009 issues but will be resumed after
Center Liyanagem . . .
ulla introduction of separate collection

b.4 Final Disposal

The Pilapitiya Kumbura disposal site in the Katunayake Seeduwa UC is in Ambalammula
village which is located 2.7km southwest from the UC. Waste has been dumped into this

wetland, which is sandwiched between the highway and the southern end of the Negombo
lagoon, since 1900. The total area is 10 acres (about 4ha).

One council official resides in the disposal site to check the transported waste. According to the
data, collection tractors of the UC make roughly 20 trips (about 30 tons) per day.

The UC had been levelling and compacting the landfill using the leased bulldozer until March
2015 to secure the passage for when collection vehicles have difficulty entering. However, the
UC decided to outsource the landfill operation because the operation is too complicated. They
selected a construction company through bidding and left the operation to them from April 2015.

The landfill equipment placed at the disposal site consists of only one D4-class bulldozer and is
used for daily levelling.

Although each vehicle loading is recorded as described above, the boundary of the disposal site

itself is not clear and waste is dumped wherever there is available space, which is referred to as
an open dump.

Negombo
Lagoon

Kemssordxd

Pilapitiva DS

Colombo
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Near the landfill entrance Tractor of UC transporting waste to the DS

At the disposal site, the cement company called HOLCIM once planned to make organic waste
into compost and inorganic waste into RDF, and then reuse them in the cement factory in
Puttalam in the North Western Province. However the preparatory geological survey found that
the cost to do the foundation work of the facility would be substantial because the disposal site
was located on a peat layer. Therefore the plan was aborted. The fences in the above photo are
those that the company set-up in order to identify the planned construction site.

b.5 Issues of the Technical System

Regarding collection and transportation, collection vehicles and engineers who do maintenance
works are insufficient; therefore the UC outsources the repair works of collection vehicles. In
addition, it takes time to go through the approval process for repairs within the UC, which
affects the collection service once collection vehicle(s) have some problems. It also results in
many cases of illegal dumping.

As for the intermediate treatment, although the UC has a plan to introduce separate collection of
organic waste, scenarios for the compost facilities or the material recovery facilities of inorganic
waste after collecting waste have not been considered. The absence of a long-term plan to
establish an appropriate waste management system including the improvement of the collection
rate is a problem.

The final disposal site is an open dump where waste has been dumped and spread in the
mangrove haphazardly, which causes a bad odor and scattering of waste. It is also considered to
be one of the causes of water pollution of the lagoon and there is a high possibility of mass
creation of pests and fires. There is a need for urgent measures for such cases.

c. Recycling Activities

c.l Source Separation
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In the Katunayake Seeduwa UC, source separation has not been realized due to mixed collection
being conducted. We did not find any community recycling systems or recycling activities
initiated by NGOs.

c.2 Reduction of Organic Waste

The Katunayake Seeduwa UC has distributed home compost bins with a subsidy (cost after
subsidy is 1,000LKR/pc) for 250 households since 2000. The UC will provide another 40
compost bins in the future.

c.3 Recycling Valuable Materials

There are 4-5 middleman shops that buy and sell valuable materials in the Katunayake Seeduwa
UC. Main valuable materials are cardboard, PET, metal, hard plastic, and glass. The collection
workers extract these valuable materials from mixed waste during the waste collection and sell
them on the way to the disposal site.

c4 Issues of Recycling Activities

In the Katunayake Seeduwa UC, separate collection will be introduced in the future. Firstly, it is
important to encourage source separation, then to establish a system (effective and hygienic
storage and discharge method, setting the separate collection date and time, providing reliable
collection services, etc.) that can be easily understood and adopted by residents.

d. Public Awareness

d.1l Current Situation of Public Awareness Activities

In the Katunayake Seeduwa UC, public awareness activities to promote source separation are
being prepared as they plan to introduce separate collection from the end of November 2015.
The following table shows the outline.

Table 4-144: Outline of Public Awareness Activities in Katunayake Seeduwa UC

Public Awareness Activities

Execution bod uc
Y (supported by the WMA & NNSWMSC)
Title Promotion for source separation

Budget source  UC, WMA

Budget amount ~ 50,000LKR (2015)

Announcement through house-to-house visit
Community meeting

Multimedia presentation

Distribution of leaflet of waste separation

Methods

d.2 Participation Level and Manners of Citizens

The level of participation in source separation has not been evaluated as the separate collection
has not been implemented yet. There are no complaints from residents on waste discharging
manners.

d.3 Issues of Public Awareness Activities

The UC has already prepared public awareness activities for source separation but first of all, it
is essential to set the discharging rules (target waste for separation, collection date, discharge
point, and discharge method) in order for residents to easily understand. It is also necessary to
implement environmental education in schools as well as households.
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e. Finance

el Financial Condition of the Municipal Council

The financial data of the Katunayake Seeduwa Urban Council (Katunayake Seeduwa UC) for
the past three years are presented in the table below. According to the table, the financial results
of the urban council were negative (deficit) in 2012 and positive in the latter two years. The
amount of the differences between the revenues and the expenditures accounted for 14% of the
annual revenues on average.

Table 4-145: Annual Revenue and Expenditure of Katunayake Seeduwa UC (Unit:
Thousand LKR)

No Category 2012 2013 2014 Annual Averages

000 LKR %
1 Approved Budget 153,646 153,238 175,428 160,771
2 Actual
Revenue 123,323 160,950 191,526 158,599 100.0%
Own-source revenue 84,885 117,561 148,984 117,144 73.9%
Grant 38,438 43,389 42,541 41,456 26.1%
Expenditure 134,651 131,739 140,402 135,597 85.5%
Recurrent 88,246 101,371 138,280 109,299 68.9%
Capital 46,405 30,368 2,122 26,299 16.6%
Profit or loss -11,328 29,211 51,124 23,002 14.5%

Source: Katunayake Seeduwa UC, “Programme Budget: 2013-2015”

The share of own-source revenues in the total revenues is 74% on average while that of the
grants is only 26%. Based on this, it is considered that the financial condition of the urban
council is relatively stable since the amount of own source revenues is sufficient for financing
the recurrent expenditures of the urban council.

Table 4-146: Breakdowns of the Municipal Annual Revenue of Katunayake Seeduwa
UC (Unit: thousand LKR)

Annual Average

No Types of Revenues 2012 2013 2014 000 LKR o
1 Own-Source Revenues:
Rates & Taxes 55,991 63,922 94,771 71,561 45.1%
Rents 6,722 14,375 9,941 10,346 6.5%
License 2,112 2,394 3,251 2,586 1.6%
Fees For Services 3,775 7,304 6,941 6,007 3.8%
Warrant Costs And Fines 423 624 389 478 0.3%
Other Income 15,863 28,942 33,691 26,165 16.5%
Total Own-Source Revenues 84,885 117,561 148,984 117,144 73.9%
2 Grants:
Recurrent Grant: 23,767 43,389 40,205 35,787 22.6%
Salaries 23,105 42,874 39,338 35,105 22.1%
Council Members Allowances 412 515 867 598 0.4%
Other Recurrent Grant 250 0 0 83 0.1%
Capital Grants 14,670 0 2,337 5,669 3.6%
Total Grants 38,438 43,389 42,541 41,456 26.1%
Total 123,323 160,950 191,526 158,599  100.0%

Source: Katunayake Seeduwa UC, “Programme Budget: 2013-2015”

Considering the grants, the share of capital grants is small, accounting for only 3.6% of the total
municipal revenues; and therefore, the majority of the grants are constituted from the block
grants received from the central government for salaries and allowances of the council staff. On
the other hand, the total of the capital expenditures occupies around 20% of the total
expenditures of the urban council.

Based on this, it was considered that the majority of the capital expenditures were financed from
the own-source revenues of the urban council or external funds such as bank loans and funds
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released by the Local Loan and Development Fund.

Table 4-147Breakdown of the Annual Expenditure of Katunayake Seeduwa UC (Unit:
Thousand LKR)

Annual Average

No. Types of Expenditure 2012 2013 2014 000 LKR 5
1 Recurrent Expenditure:
Personnel Emoluments 48,116 53,196 70,304 57,206 42.2%
Travelling 158 82 100 113 0.1%
Requisites and Equipment 10,254 14,574 22,516 15,781 11.6%
Repairs and Maintenance of Capital 12,121 15,581 22,998 16,900 12.5%
Assets
Transportatlpn, Communication, Utility 14,584 16,754 19.246 16,861 12.4%
and Other services
Interest 2,081 459 0 846 0.6%
Grants, Subsidies and Contributions 560 427 689 559 0.4%
Peps_wns, retirements, benefits and 371 299 2.426 1,032 0.8%
gratuities
Other expenditures 0.0%
Total Recurrent Expenditures 88,246 101,371 138,280 109,299 80.6%
2 Capital Expenditure 46,405 30,368 2,122 26,299 19.4%
Total Expenditure 134,651 131,739 140,402 135,597  100.0%

Source: Katunayake Seeduwa UC, “Programme Budget: 2013-2015”

Based on the above findings, it was considered that the Katunayake Seeduwa is a local authority
with an average financial capability. According to the information provided by the urban council,
the annual totals of revenues and expenditures are at the same levels. Although the urban
council does not face difficulties in financing expenses of daily public services, the capability of
the council is not sufficient for improving the quality of services since it requires additional
investments.

e.2

SWM Finance

The table below shows the SWM expenditures of the Katunayake Seeduwa UC in the past three
years. The annual SWM expenditures account for 20 to 30% of the total expenditures of the
urban council.

Table 4-148: The Annual Budget and Actual Expenditure on SWM at Katunayake
Seeduwa UC (Unit: Thousand LKR)

No. Types of Expense 2012 2013 2014
A Approved Budget 25,175 30,309 34,644
B Actual SWM Revenue (Collected Waste Fees) 1,211 1,067 1,692
C  Actual SWM Expenditure:
1 Personnel Emoluments 18,539 20,869 20,490
2 Supplies And Material Expenditures:
Equipment For Disposing Garbage
Fuel And Lubricants 4,998 7,507 13,269
Uniforms for Workers 1
Boots for Workers
Awareness Program
Other supplies 801 602 261
Total Supplies and Materials Expenses 5,799 8,110 13,530
3 Repairs And Maintenance of Vehicles 3,287 5,547 6,710
4 Final Disposal Payment 0 0 0
5 Other Expenses 826 851 204
Total Expenditures 28,451 35,378 40,934
Share of Collected Fees in the Total Expenditure 4.3% 3.0% 4.1%

Source:
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As the table shows, the amount of the total collected waste fees i1s not sufficient to finance even
5% of the total SWM expenses. Therefore, the urban council spends funds from other sources of
revenue for financing the SWM expenses.

According to sources at the Katunayake Seeduwa UC, there are three companies that pay waste
collection fees and tipping fees. Among the three, two companies (Sri Lankan Airport Catering
Co., Ltd and Prima Co., Ltd) transport their waste directly to the disposal site managed by the
urban council. Therefore, they pay only the tipping fee. Logistics Co., Ltd, the remaining
company, receives collection services that the urban council provides. Therefore, the company
pays the waste collection fee. All other generation sources such as households and businesses
receive collection services for free of charge.

The waste collection fee and the tipping fee paid by the above three companies are presented in
the table below.

Table 4-149: List of Waste Fees (Tax Included)

No Types of Waste Type of Fee Unit Tariff
1 Logistics Co., Ltd. Waste fee LKR/Load 1710.00
2 Sri Lankan Airport Catering Co., Ltd. Tipping fee LKR/Day 2500.00
3 Prima chicken farm Tipping fee LKR/Load 1140.00

Source: Katunayake Seeduwa UC (results of interview surveys)

e.3 Problems Identified in the SWM Financial System
The problem found in the SWM financial system of the Katunayake Seeduwa UC is the
implementation of waste collection service for free of charge.

4,9.3 Waste Amount and Composition Survey

a. Waste Generation Amount

The waste generation amount was calculated and revised with 2015 estimations based on the
waste generation rate of Kandy City obtained by SATREPS in November 2012 and waste
generation units obtained by a locally outsourced survey. The results revealed that the municipal
waste generation amount is 57.6 ton/day and waste generation rate is 929g/person/day.
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Table 4-150: Waste Generation Amount of Katunayake Seeduwa UC

. Generation ~ Generation
Source Generation rate
sources (ton/day)
Residential Collection 0.41 Kg/person/day 61,986 24.2
Hotels (large) 600.00 Kg/(hotel) 7 4.2
Hotels (middle & small) 56.00 Kg/(hotel) 12 0.7
Restaurants (large) 200.00 Kg/(hotel) 14 2.8
Restaurants (middle) 112.50 Kg/(restaurant) 9 1.0
Restaurants (small) 21.60 Kg/(restaurant) 0 0.0
Commercial Organic-shops (large) 350.00 Kg/(restaurant) 3 1.1
Organic-shops (middle) 20.00 Kg/(shop) 72 1.4
Organic-shops (small) 476  Kg/(shop) 88 0.4
Non-organic shops (large) 40.00 Kg/(shop) 5 0.2
Non-organic shops (middle) 15.00 Kg/(shop) 18 0.3
Non-organic shops (small) 1.69 Kg/(shop) 468 0.8
Schools 12.50  Kg/(school) 11 0.1
Hospitals 300.00 Kg/(hospital) 4 1.2
Other institutions 9.17 Kg/(institution) 53 0.5
. Other educational institutions 8.00 Kg/(institution) 4 0.0
Institutions .
Buddhist temples 5.15 Kg/(temple) 9 0.0
Hindu temples 37.08 Kg/(temple) 15 0.6
Mosques 1.50 Kg/(mosque) 0 0.0
Churches 10.00 Kg/(church) 0 0.0
Market 1,500.00 Kg/(public market) 7 10.5
Industries 190.00 Kg/(industry) 40 7.6
Total 57.6
b. Waste Composition

Waste composition applies the results of the waste composition survey conducted by the Waste
Management Authority of the local authorities in the Western Province in 2013 and it is revised
for 2015. As a feature, the proportion of sawdust and paddy husk from the sawmill is as high as
22.6%. The organic waste including kitchen waste is 75%. The recyclable waste is 19.7%.

Table 4-151: Waste Composition of Katunayake Seeduwa UC

Category Rate

Kitchen waste 52.4%
Paper 8.8%
Textiles 4.3%
Sawdust/paddy husk 22.6%
Polythene/Plastic & Plummer 4.1%
Metal 0.6%
Glass & bottles 1.9%
Street sweeping waste 4.3%
Other 0.9%

100.0%

4.9.4 Results of Public Opinion Survey

99% of the surveyed households are Sinhalese, and 1% is Muslims. Data on the average number
of people per household and monthly income is set out in the table below.
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Table 4-152: Average and standard deviation values of income and family size

Category Number of sample Average of family Income/Turnover
members / employees (LKR/month)
High 46 5.5 184, 348
Middle 59 4.0 75,237
Low 46 4.5 33,957
Business 42 2.3 927,619

Availability of garbage collection service

No
1%

Yes
99%

Ttems No. of sample %
Yes 149 99
No 2 1

Total 151 100

Figure 4-64: Availability of garbage collection service in the Katunayake-Seeduwa MC

In the Katunayake-Seeduwa UC, 99% of surveyed households are provided with a garbage
collection service, of which 93% stated they use this service. Only 48% of surveyed households
are “very satisfied” with the present SWM services provision, while 33% are “somewhat
satisfied”. About 19% of surveyed households are either “not satisfied at all” or “less than

satisfied”.
How is your garbage collected?

Irrelevant
3%

Other
1%
Carrying
to 4
collection__—
truck [
32% \

Placing
outside
56%

Carrying
to
collection
point
8%

Figure 4-65: Method of garbage discharge by residence in KSUC area

Items No. of %
sample

Placing outside 84 56
Carrying to collection point 12 8
Carrying to collection truck 48 32
Other 2 1
Irrelevant 5 3
Total 151 100

v" Households’ main methods of waste discharge are shown in upper Figure. The most
common methods are discharging it outside their premises for house to house collection
(56%) and carrying garbage to the collection truck (32%).

v' Only 26% of surveyed households receive a daily garbage collection service, 30% stated
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that they received the service 2-3 times/week and 20% receive the service once in a week.
Similarly, 48% discharge their garbage daily, 12% discharge their garbage 2-3 times per
week, and 23% as soon as it is generated.

v In general, adult females handle waste in about 77% of surveyed households.

v" As shown in lower Figure, only 8% of households separate their garbage into organic and
inorganic waste at the source of generation. Only 7% of surveyed households are not/less
willing to cooperate with source separation for recycling. Rests of the household are very
much willing (74%) and somewhat willing (11%) to cooperate in the source separated
garbage collection system.

v Further, 70% of surveyed households stated that there are recyclable collectors or someone
who comes to collect their reusable or recyclable materials. Hence, an informal recycling
system is well established in the Katunayake-Seeduwa UC area.

Willingness to cooperate in separate garbage
collection system

Not willing Doin
6% aIreagy Items No. of sample %

8% Very much willing 111 74

Less willing

1% Somewhat willing 17 11
Less willing 2 1
Somewhat Not willing 9 6
willing Doing already 12 8
11%
Total 151 100

Very much
willing
74%

A

Figure 4-66: Willingness of residences to participate in the source separated garbage
collection system in the Katunayake-Seeduwa MC

v' Only22% of surveyed households use kitchen/garden waste for composting and also used
the finished compost for their own garden.

v" Not many surveyed households (79%) have ever discussed proper garbage discharge
methods at the community level.

V' 85% of households stated that SWM awareness programmes are very necessary while 12%
stated “somewhat necessary”. Only 3% of surveyed households stated that awareness
campaigns are not necessary or not needed at all.

V' 66% of household do not like to pay for SWM services mainly because of the revenue tax
they paid for KSUC. The average WTP (willingness to pay) for improved SWM services is
64 + 127 LKR/month per household.

v" Out of all surveyed households, 42% stated that they sell/give away glass & bottles for
recycling and 56% of residences sell/give-away plastics for recycling. Also, 28% of
household sell/ give-away cans & metals for recycling. Cardboard and paper recycling
were 28% and 41% respectively.

4.9.5 Waste Flow

The Current waste flow has been prepared by analyzing the locally outsourced public opinion
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survey, statistical data collection, and the census results.

1.Waste generation
57.6td
(100.0%)
I
& k-
2 Discharge 3. Direct haulage
3M.7vd 8.2td
v (60.2%) (14.3%)
4. On-site Compost 8. On-site recycling
0.7 td | - 0.3 td
4 (1.2%) & (0.5%)
5 Self disposal 7. Collection
29vd 344vd
(5.0%) (59.7%)
| 9 Recycling (1)
1.1td
¥ (2.0%)
6. lllegal dumping 10. Landfill
11.1 t/d 4145td %
(19.2%) (72.0%)
l 11. Recycling (2)
o 0.2td
! (0.4%)
12. Final disposal
M.3vd
71.7%)

Figure 4-67: Waste Flow of Katunayake Seeduwa UC

According to the waste flow, the collection rate ((discharge amount + direct loading
amount)/generation amount) is 74.5%, self-disposal such as burning and burying on site is 5.0%,
and illegal dumping is 19.2%. The total recycling rate including compost and recycling
activities is as low as 4.1%.

4,9.6 Current Situation of Other Waste Management
a. Current Situation of Industrial Waste Management

a.l Generation Amount & Disposal Amount

The generation amount of general waste from businesses such as shops is collected together
with general municipal waste, therefore the generation and disposal amount of industrial waste
are not recorded. As waste generated from the Export Promotion Zone is controlled by the
Board of Investment (BOI), the UC is not involved.

a.2 Collection, Transportation and Disposal

General waste from businesses is collected together with general municipal waste and
discharged at the Pilapitiya Kumbura DS. The UC is not involved in the handling of the
hazardous waste of industrial waste.

a.3 Tipping Fee

The tipping fee (gate fee) of industrial waste collected with general municipal waste is free of
charge.

b. Current Situation of Medical Waste Management

209



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

b.1  Generation Amount & Disposal Amount

In the Katunayake Seeduwa UC, there is only one small hospital and the generation amount of
general waste from this hospital is not recorded as it is collected with general municipal waste.
b.2 Collection, Transportation and Disposal

General waste generated from this hospital is collected by the UC and transported to the
Pilapitiya Kumbura DS. However, medical waste is disposed by the hospital itself and the UC is
not involved.

b.3  Tipping Fee
The tipping fee (gate fee) of medical waste collected with general municipal waste is free of
charge.

c. Current Situation of Night Soil Management

c.1l Generation Amount & Disposal Amount

The accurate amount of night soil is not recorded by the UC.

c.2 Collection, Transportation and Disposal

Night soil is collected by the Katunayake Seeduwa UC and transported to the National Water
Supply and Drainage Board Treatment Plant located at Ekala. The tipping fee being charged at
the plant is 856LKR/load.

c.3 Tipping Fee

The tipping fee for households within the city limit is 1700LKR/load, for government
institutions it is 7S0LKR/load, and for commercial entities it is 4,500LKR/load (excluding VAT).
On the other hand, outside the city limit, for households it is 2,500LKR/load + transport
(60LKR/km), and for commercial entities it is 6,000LKR/load + transport (60LKR/km)
(excluding VAT).

4.9.7 Needs for Solid Waste Management
a. Improvement of Technical System

a.l Improvement of Collection Service Rate

According to the waste flow, the collection service rate of the Katunayake Seeduwa UC is
74.5% but 19.2% out of total waste generation amount is illegal dumping. Therefore, further
improvement of the collection rate is desired.

a.2 Improvement of Final Disposal Site

In the Pilapitiya Kumbura disposal site, waste has been dumped in the wetland for many years.
It is said that the total area is 10 acres (about 4ha) but the boundary of the disposal site itself is
not clear and landfilling is randomly conducted wherever it’s accessible. The disposal site is
located in the sea side across the highway, but it is assumed that waste will be scattered and
spontaneous combustion will occur if the current situation continues as it is. As a result, there
will be a traffic problem connecting the airport and Colombo city. There is an urgent need for
improvement of the final disposal site.
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b. Improvement of Organization and Legislation

b.1 Optimization of Collection Service Fee

The Katunayake Seeduwa UC has sources of large-scale waste generation such as the
Katunayake International Airport and the Export Promotion Zone. Waste generated from these
sources is collected and transported by the UC under a contract basis, however, the UC is forced
to provide the collection service at an unreasonably low fee. Proper waste disposal requires the
necessary costs to be covered, therefore an appropriate waste collection and disposal fee for
large waste generators needs to be introduced.

b.2  Optimization of Disposal Site Management

The landfill management of the final disposal site has been outsourced to a local construction
company since 2015. However, the specifications of the landfilling operation and its
management system are not sufficient because of the limited budget. Therefore, it is desirable to
optimize specification, price, and management system in relation to landfill operation.
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4.10 Dehiwala Mt. Lavinia Municipal Council in Western Province

4.10.1 Qutline of the LA

Dehiwala Mt. Lavinia is the city of the Colombo District in Western Province, Sri Lanka. It is
situated immediately south of Sri Lanka’s largest city Colombo and has strong ties with the
capital city as a suburb of Colombo. It includes the most urbanized center of Dehiwala and the
beach resort of Mount Lavinia. The total area is 20.19Km2.

The Dehiwala district is located on the border to Colombo. Due to its rapid industrialization and
urbanization in recent years, the cheaper land has resulted in a real estate boom with
hyper-markets, department stores and apartment complexes dotting its skyline. It is also home to
Sri Lanka's National Zoological Gardens which remains one of Asia's largest. Dehiwala has
become an attractive location for holiday accommodation facilities for both business travelers
and holiday makers as a result of its close proximity to Colombo and Mount Lavinia beach. The
town has also suffered extensive pollution as a result of uncontrolled growth and heavy
congestion.

Mount Lavinia district, located in the southern part of the city, is mostly residential suburb. It
has beach resorts and restaurants and has been a hot spot for tourism and laid back nightlife.

Colombo's climate is fairly temperate all throughout the year. From March to April the
temperature averages around 31 degrees Celsius maximum.The only major change in the
Colombo weather occurs during the monsoon seasons from May to August and October to
January. This is the time of year where heavy rains can be expected. Colombo sees little relative
diurnal range of temperature, although this is more marked in the drier winter months, where
minimum temperatures average 22 degrees Celsius. Rainfall in the city averages around 2,400
millimetres a year.

The Dehiwala Mt. Lavinia MC has 29 GN divisions and is constituted by exactly 29 Wards.
Population trend in 2010-2015 of Dehiwala Mt. Lavinia MC is as follows.

Table 4-153: Population Trend of Dehiwala Mt. Lavinia MC (2010-2015)

Year 2010 2011 2012 2013 2014 2015(Sept.)

Population NA NA 182,996 NA 185,235 NA

Source: Divisional Secretariat, Dehiwala & Divisional Secretariat, Ratmalana
4.10.2 Current Status and Problems of Solid Waste Management
a. Organization and Legal System

a.l Legislation and Policy

Dehiwala Mt. Lavinia MC implements solid waste management and sewage treatment activities
based on the section 129-131 of the Municipal Council Ordinance (1947) and the Public
Nuisance Ordinance (1863).

In 2001, "Solid Waste Management Policy of Dehiwala Mt. Lavinia MC" has been formulated,
which stipulates rough guidelines of SWM of MC. However, the update is under consideration
as the content is too old.

a.2 Solid Waste Management Plan

MC has not formulated any master plan or action plan related to the SWM.
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a.3 Organization

Dehiwala Mt. Lavinia MC has Solid Waste Management & Environment Protection Standing
Committee which is assisted by Solid Waste Management Department (SWMD). Deputy
Commissioner is supposed to concurrently serve as the head of SWMD but it’s position is
currently vacant as of October 2015. The role of SWMD is as follows:

®  Waste collection and transportation Service
® Public health activities (Dengue)

® Road sweeping
([ ]

Public awareness on waste separation

Furthermore under the SWMD, there is Refuse Collection & Disposal Division where Chief
Public Health Inspector (CPHI), PHI, and Health Supervisor are allocated. They are responsible
for cleaning services and waste collection and transportation of each Ward. Health Education
Officer (the counterpart of JOCV/Environmental Education) carries out public awareness
programs for waste seprataion. Environment Asst. (vacant as of Oct. 2015) implements other
environmental protection programs. While Mechanical Engineers in the Transport &
Engineering Division are in charge of maintenance, repair, and inspection of the collection
vehicle such as tractors and trailers.

In Dehiwala Mt. Lavinia MC, Technical Officer (TO) does not exist, but 2 MOHs exist but they
are not actively involved in SWM activities.

The following figure shows the organizational structure and the staffs of Dehiwala Mt. Lavinia
MC.

Organization Chart

Dehiwala Mt. Lavinia Municipal Council

5
I Council 1
Standing Committees Standing Committees
Mayor
1. Establishment, Legal Security Council Affair 5. Minimizing Waste Corruption, Supplies
Deputy Mayor

| Municipal Commissioner |

—

Deputy Municipal

e - ’ Stores Redundant Goods
2. Works, Electricity, Fire fighting, Machinery

Transport

s s . = Construction, Traffic Movements
3. Health, Sanitation, Food Medicinal Services,

Solid Waste & Environment Conservation

Common Affairs

6. City Development, Housing, Unauthorised

7. Sports, Welfare, Cultural, Entertainments,

4, Finance i
Commissioner
8. Revenue Generation
Internal Audit Branch |
[ | | | | 1 1 1
Municipal Chief Chief Municipal Mechanical Assistant Chief Legal Electrical Office-In- Chief Medical
Secretary Municipal Engineer Engineer Secretary Officer Superintendent Charge Officer of Health
Accountant I I I
Engineering Mechanical ApOFeE Legal p
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Figure 4-68: Organizational chart of Dehiwala Mt. Lavinia MC
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Figure 4-69: Organizational chart of SWM section in Dehiwala Mt. Lavinia MC
Table4-154: Staff related to SWM in Dehiwala Mt. Lavinia MC

Staff Number Remarks
Engineer 1
TO(Technical Officer) 0
1 Counterpart of
Health Education Officer JOCV/Environmental
Education
MOH(Medical officer of health) 2 Not involved in SWM
PHI(Public health inspector) 13
SV (Supervisor) 35
Collection workers Permanent 443 Including road sweepers
Temporary 0
Driver Permanent 52
Temporary 0
Disposal site workers Permanent -
Other (Compost yard) Permanent -
Total
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a4 Issues of Organization and Legal System

MC has not formulated any master plan or action plan related to SWM. Existing“Solid Waste
Management Policy of Dehiwala Mt. Lavinia MC”had been formulated more than 15 years ago
so it is already outdated. MC should update it and upgrade to the SWM master plan based on
this policy.

b. Technical System

b.1  Storage and Discharge

In Dehiwala Mt. Lavinia MC, the separate collection systems has been implemented in some
area in the end of October 2015. However, containers for separated organic waste have not been
distributed yet to each households (currently asking WMA for providing containers for waste
separation). Therefore, residents have been instructed to discharge separated organic waste and
other waste in a different plastic bag. Since the door-to-door collection is provided by MC,
residents put waste on the roadside in the morning of the designated collection day.

b.2 Collection and Transportation

Dehiwala Mt. Lavinia MC directly collects and transports waste from the households. Under the
supervision of PHI and SV, 52 collection drivers and 443 collection workers (including road
sweepers) collect waste.

b.2.1 Collection Method

In the separate collection area, waste is separated into organic and other waste. From the end of
October 2015, firstly separate collection system has been implemented in Ward # 16 ~ 29 of
Rathmalana district on pilot basis, and it will be extended to all other MC including Ward # 1 ~
15 of Dehiwala district within two months.
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Wards Map - Dehiwala- Mt Lavinia M.C. Area

Figure 4-70: Separate collection is in Dehiw.
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ala Mt. Lavinia MC (as of Nov. 2015)

Collection coverage of MC is 100% on area basis. The following table shows collection method

and frequency of waste.

Table4-155: Waste collection methods and frecuency of Dehiwala Mt. Lavinia MC

Area Type of waste  Collection method Frecuency Remarks
Ward#1—15 Mixed waste House—to—house 3 times/week
collection Planning to implement
Organic waste House-to-house Twice/week bell llg  mp
collection ( € hco ection system
Ward #1629 Other waste House-to-house Once/week in the future
collection
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b.2.2 Collection Amount

Waste collected by Dehiwala Mt. Lavinia MC is transported to the Karadiyana DS, according to
the truck scale installed in the DS, collection volume is 170 ton/day.

b.2.3 Collection Fee

Dehiwala Mt. Lavinia MC does not collect any waste collection fee from household. On the
other hand, they collect fee by truck load from large waste generators (more than 500kgs/day)
depending on the type of waste. Currently they collect fee from approximately 900 large waste
generators. They do not issue the trade licence if those large waste generators do not pay the
collection fee.

Table4-156: Collection fee of Dehiwala Mt. Lavinia MC

Target Type of waste Fee(LKR/load) Collection method
Household General waste Free of charge -
Large generator General waste 1,900 Pay cash or cheque to
Large generator Green waste 2,200 MC each month

b.2.4 Collection Vehicles

The MC has sufficient collection vehicles to provide a collection service to the entire MC. Also
hand carts are used for primary collection in order to provide collection service in the
inaccessible areas. The following table shows the number of collection vehicles number.

Table4-157: Collection vehicles of Dehiwala Mt. LaviniaMC

Number not in

Type of vehicles Number . Remarks
operation(average)

Compactor truck (6-8m3) 15 3—5

Skip hoist 2 One is kept for emergency

Dump truck (6m3) 8

Tractor with trailer 25

Hand cart 45 Used for primary
collection & road
sweeping

However, most of the collection vehicles are getting old and breakdown can be found
frequently. The following table shows the manufactured year of each collection vehicle.

Table4-158: Manufactured year of collection vehicles in Dehiwala Mt. Lavinia MC

Type of vehicle Capacity Registration No. Manufactured year

Dump truck 6m LK-2685 2012
Dump truck 6m 226-2046 1998
Dump truck 6m 226-2048 1998
Dump truck carrier 8m 226-2011 1998
Dump truck 226-2061 1998
Compactor 8m 226-2010 1998
Compactor 4 m 226-2039 1998
Tractor 5m RC-8865 2012
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Type of vehicle Capacity Registration No. Manufactured year
Compactor 4m LD-6732 1996
Tractor 5m RD-1607 2012
Tractor 5m RA-9804 2007
Compactor 6m LA-1053 2004
Compactor 8m 226-2008 1998
Tractor 5m RC-8465 2012
Tractor 5m 49-6543 1996
Tractor 5m RC-8872 2012
Compactor 4m LG-3667 1996
Tractor 5m 49-6548 1997
Compactor 4 m 226-2035 1998
Tractor 5m 49-6523 1996
Tractor 5m HC-2492 2003
Compactor 8m 226-2014 1998
Tractor 5m 49-6529 1996
Tractor 5m HC-2481 2003
Tractor 5m RA-9803 2007
Tractor 5m 49-6549 1996
Tractor 5m RG-9174 2012
Tractor 5m 49-6550 1996
Compactor 4m 226-2042 1998
Compactor 4m 226-2040 1998
Tractor 5m RA-9798 2008
Tractor 5m RC-0031 2012
Tractor 5m 49-6519 1995
Dump truck 6 m LK-2681 2012
Dump truck 6m LK-2677 2012
Dump truck 6m LK-2679 2012
Compactor 6m LK-2683 2012
Compactor 6m 226-2041 1998
Compactor 4m 226-2037 1998
Tractor 4 m RA-1769 2005
Tractor 5m 49-6525 1996
Compactor 5m LA-1052 2004
Tractor 6 m RA-9807 2007
Tractor 5m RA-9812 2007
Tractor 5m RA-9799 2008
Compactor 8m 226-2012 1998
Dump truck 6m 226-2049 1998
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Furthermore, the MC keeps the driving record including mileage and collection areas covered
by each vehicle.

b.2.5 Maintenance Methods of Collection Vehicles

Dehiwala Mt. Lavinia MC has it’s own workshop in their compound where most of the
maintenance and repar works are done. Regarding the approval process of purchase of spare
parts and repair work, if the purchase or repair work costs less than 15,000 LKR, only need the
approval of chief engineer. For more than 15,000 LKR of purchase or repair needs the Council’s
approval. The approval process goes smoothly without any pending case, it is less likely to
interfere with waste collection service.

Photo : Workshop of Dehiwala Mt. Lavinia MC

b.3 Intermediate Treatment

In Dehiwala Mt. Lavinia, there are one small-scale biogas facilities and two recycling facilities
where recyclables are going to be sorted and stored after implementation of separate collection.

Recycling facilities are planned to reuse the existing resource center. At present, valuable
materials are taken out by the collection workers during the collection and sold to the
middleman shop on the way to DS but after implementation of waste separation, other waste
including valuable materials are going to be transported and sorted in the recycling facilities.
Waste to be received in this facility includes not only waste collected by MC but also waste
brought by neighbouring residents.

However, since the capacity of the facility is limited, not all other waste is transported to the
facility. It is planned to target neighbouring areas of the facility such as Ward 15
(Kawduna-east) and Ward 20 (Katukrunda watte) first. Then if it goes successfully, it will be
expanded to Ward 21 (Attidiya-north) and to Ward 25 (Attidiya-south).

Valuable materials sorted by type will be sold to recyclers and income from the sale will be
shared among collecting workers.
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Table4-159: Intermediate treatment facilities in Dehiwala Mt. Lavinia MC

Capacit Year of
Type Execution body Address PACTY " establish Remarks
(ton/day)
ment
Established by . . .
Biogas HELPO(NGO) & Bodavita 0.5 2010  Biogasis supplied for the 4
. households.
maintained by MC
Recycling Established by NGO Bodavita — 2003 Facility was established by
Center 1 & maintained by MC the NGO as a resource
Established by NGO Bodavita — 2006 center, but failed. It
Recycling & maintained by MC expected to be utilized as
Center 2 material recovery facility

after implementation of
separate collection.

*Based on the interview with Officer of Dehiwala Mt. Lavinia MC

b.4 Final Disposal

Since the waste of Dehiwala Mt. Lavinia MC is transported and disposed in Karadiyana DS,
please refer the section of b.4 Karadiyana DS of 4.7 Moratuwa MC.

b.5 Issues of Technical System

Regarding the issue of collection and transportation, any kind of container for separated organic
waste is not distributed to the residents, therefore it is inefficient for collection workers to open
the plastic bag to check whether it is organic waste or other waste each time of the loading. In
order to make it more efficient and hygienic, container for separate collection should be
distributed to the residents.

Since the collection vehicle is too old, new vehicles shall be replaced.

As for the intermediate facility, the two existing Resource Center has been decided to be
operated as a recycling facility after the implementation of separate collection. Several issues
should be considered such as collection management system of other waste, sorting system and
operating system of the facility and data management systems etc. In addition, these recycling
facilities are located in residential areas, therefore sufficient environmental measures against
such offensive odors and flies are also required.

C. Recycling Activities
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c.l Source Separation

In some areas of Dehiwala Mt. Lavinia MC in 2013, buckets for separated organic waste were
distributed by WMA to residents. However, residents used them for cooking or washing at home
as the public awareness activities were not fully implemented.

Any community recycling system or recycling activities initiated by NGO was not found in this
MC.

c.2 Reduction of Organic Waste

Dehiwala Mt. Lavinia MC does not subsidise any home compost bins. Since the MC has large
commercial area and also collection service coverage is high, incentive for home compost bins
is low.

c.3 Recycle of Valuable Materials

It is said that approximately 50-60 middleman shops that buy and sell valuable materials exist in
Dehiwala Mt. Lavinia MC. According to the interview with one of these shops (registered),
about 60% of valuable materials is collected by collection workers employed by middleman
shop or by informal collection workers, about 10% is collected by collection workers of MC,
about 30% is collected by residents. The summary of the interview is shown below.

Table4-160: Purchase of valuable materials at Middleman Shop

Type of Collection Buying price Selling price
valuables (tssgll:gth) (LKR/kg) (LKR/kg) Destination Remarks
Plastic 0.5 20 25 Plastic
Recycler(Piliandara)
PET 0.15 10 15 PET Recycler
Polythene 0.2 20 25 Recycler
Metal 1 2.5 20 25 Melters Other than
Metal2

Metal 2 0.5 15 20 Melters Fish can etc.
Glass 1.5 3 4 Ceylon glass

company
Cardboard 3 10 15 Exporter to India
Paper 1 5 7 Exporter to India Mainly used

book

*k Based on the interview with Mideleman Shop owner

Photo : Middleman shop in the city
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c.4 Extraction of Valuable Materials by Collecting Worker

In Dehiwala Mt. Lavinia MC, valuable materials are taken out by MC collection workers during
the waste collection and the recovered amount has been recorded by the MC. The average
recovery rate from April 2014 to March 2015 is 0.88%. The following table shows collection
amount of valuables by collection workers.

Table4-161: Collection amount of valuables by collection workers (Apr. 2014~Mar.

2015)
Recyclable 2014
items Apr May Jun Jul Aug Sep
Plastic Kg/month  11,856.00  8,808.00 823840  7,852.60  6,515.64  7,396.56
PET Kg/month  17,784.00 13,211.00 12,357.60 11,778.90 12,669.30  13,149.44
Metal Kg/month 829920  6,165.00  5,766.80  5496.80  3,619.80  4,931.04
Glass Kg/month  11,856.00  8,.808.00 823840  7,067.30  7,601.58  9,040.24
Coconut shell  Kg/month 592.80 440.00 411.90 392.60 723.96 410.92
g:‘;jfoard &  Kemonth 889200 660600 617880 667470 506772  6,163.80
Total Kg/month  59,280.00 44,038.00 41,191.90 39,262.90 36,198.00 41,092.00
Total ton/month 59.28 44.04 41.19 39.26 36.20 41.09
Disposal ton/month  4,339.52  5,057.87  5471.02 525546 514059  5318.76
amount
Collection ton/month  4,398.80  5,101.91 551221 529472 517679  5,359.85
amount
Recycling rate 1.3% 0.9% 0.7% 0.7% 0.7% 0.8%
Recyclable 2014 2015
items Oct Nov Dec Jan Feb Mar
Plastic Kg/month | 7,517.00  7,530.84  8,493.00 | 6,90840  6,674.10  7,280.25
PET Kg/month | 10,351.00 13,388.16 12,101.00 | 16,119.60 15,572.90  16,987.25
Metal Kg/month | 4,656.00  5020.56  3,665.04 | 552672 533928  5,824.20
Glass Kg/month | 7,255.00 920436  7,273.50 921120  8,898.80  9,707.00
Coconut shell Kg/month 395.00 418.38 385.00 460.56 444.94 485.35
g:;jfoard & Ke/month | 6398.00 627570 722000 7,829.52  7,563.98 825095
Total Kg/month | 36,572.00 41,838.00 39,137.54 | 46,056.00 44,494.00 48,535.00
Total ton/month 36.57 41.84 39.14 46.06 44.49 48.54
Disposal ton/month | 4,885.86  5,142.54 580033 | 434724  3909.01  4,605.13
amount
Collection ton/month | 4,922.43  5,18438 583947 | 439330  3,953.50  4,653.67
amount
Recycling rate 0.7% 0.8% 0.7% 1.0% 1.1% 1.0%
c.5 Issues of Recycling Activities

In Dehiwala Mt. Lavinia MC, separate collection has been just implemented in some area so firstly
source separation should be thoroughly encouraged. It is necessary to establish the system (effective
and hygienic storage and discharge method, setting the separate collection date and time, providing
the reliable collection services etc.) in order for residents to understand easily.

The MC has recorded recovery amount of valuables by collection workers. Furthermore, it is
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necessary to keep records in order to quantitatively verify the change after implementation of
separate collection.

d. Public Awareness
d.l Current Situation of Public Awareness Activities

In Dehiwala Mt. Lavinia MC, separate collection has been implemented in some area (Rathmalana
District) and public awareness activities to promote source separation have been carried out. In order
to expand separate collection throughout the MC in the future, currently Health Education Division
is preparing leaflets that show collection date and collection point by each Ward. Outline of public
awareness activities including the future plans are shown below.

Table4-162: Outline of Public Awareness Activities in Dehiwala Mt. Lavinia (including future
plans)

Public Awareness Activities

Execution body  MC (Supported by WMA and NSWMSC)

Title Source separation activities
Budget source  MC (part of Environmental improvement budget)
Budget amount ~ ?

House-to-house visit by SV and PHI
Public announcement

Distribution of leaflet of waste separation

Methods Demonstration of waste separation
Complaints and request received through Face Book
Call for separation cooperation through mobile phone SMS in collaboration
with the mobile company
d.2 Participation Level and Manners of Citizens

Cooperation level of residents for source separation is unknown because separate collection has
just started. Many of the complaints that the MC receives from residents are related to poor
waste discharge manners.

d.3 Issues of Public Awareness Activities

In Dehiwala Mt. Lavinia MC, Health Education Officer is now planning a variety of educational
activities in accordance with source separation, it is essential to set the discharging rules (target
waste for separation, collection date, discharge point, and discharge method) in order for
residents to understand easily. It is also necessary to implement environmental education in
schools and activities to improve discharge manners at the same time.

e. Finance
el Financial Condition of the Municipal Council

The financial data of Dehiwala Mt.Lavinia MC for the past 3 years are presented in the table
below. As the total revenues exceed the expenditures in the last 2 years in row, Dehiwala Mt.
Lavinia MC can be considered to be in good financial condition.
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Table4-163: Annual Revenues and Expenditures (Unit: Thousand LKR)

Annual Average

No Category 2012 2013 2014 000 LKR o,
1 Approved Budget 1,020,881 1,151,707 1,299,906 1,157,498
2 Actual
Revenue 817,359 1,224,447 1,425,264 1,155,690 100.0%
Own-source revenue 449,964 816,021 816,652 694,213 60.1%
Grant 367,395 408,426 608,611 461,478 39.9%
Expenditure 901,662 964,544 1,221,134 1,029,113 89.0%
Recurrent 847,653 868,969 1,157,655 958,092 82.9%
Capital 54,009 95,575 63,479 71,021 6.1%
Profit or loss -84,303 259,903 204,130 126,577 11.0%

Source : Dehiwala Mt. Lavinia MC, [Programme Budget : 2014~2016]

According to the annual averages, the total of own-source revenues accounts for 60% in the total
municipal revenues and the grants from the central government and the provincial council occupy
40%.

The own-source revenues are categorized into (1) Rates/Taxes constituted mainly by the property
taxes, (2) Rents of facilities and other municipal properties, (3) License fees, (4) Fees for municipal
services, (5) Warrant costs and fines, (6) Other revenues. Among the own-source revenues, the
property taxes (Rates/Taxes) and other revenues are the major types since the share of these revenues
accounts for 25% and 24% in the total municipal revenues respectively.

Although the grants occupies 40% in the total municipal revenues, the most of the amount is the
block grant (36% in the total municipal revenues) released by the central government as salary and
allowances for the municipal staff. The share of the capital grant is small accounting for 3.6% in the
total revenues.

Table4-164: Breakdowns of Annual Revenues of Dehiwala Mt. Lavinia MC (Unit: thousand

LKR)
No Types of Revenues 2012 2013 2014 Annual Average
000 LKR %
1 Own-Source Revenues:

Rates & Taxes 155,387 381,996 339,880 292,421 25.3%
Rents 16,243 18,342 16,973 17,186 1.5%
License 15,237 26,428 39,027 26,898 2.3%
Fees For Services 39,576 55,111 63,545 52,744 4.6%
Warrant Costs And Fines 26,337 31,347 33,614 30,433 2.6%
Other Income 197,184 302,797 323,613 274,531 23.8%
Total Own-Source Revenues 449,964 816,021 816,652 694,213 60.1%
2 Grants: 0.0%
Recurrent Grant: 367,235 408,327 483,287 419,616 36.3%
Salaries 364,297 405,611 479,687 416,532 36.0%
Council Members Allowances 2,568 2,275 3,260 2,701 0.2%
Other Recurrent Grant 370 441 340 384 0.0%
Capital Grants 160 98 125,324 41,861 3.6%
Total Grants 367,395 408,426 608,611 461,478 39.9%
Total 817,359 1,224,447 1,425,264 1,155,690 100.0%

Source : Dehiwala Mt. Lavinia MC, [Programme Budget : 2014~2016]

The table below shows the dynamics of the annual expenditures of Dehiwala Mt. Lavinia MC.
According to the table, the shares of recurrent and capital expenditures in the annual average of
the total expenditures are 93% and 7% respectively.
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Table4-165: Breakdowns of Total Expenditures (Unit: Thousand LKR)

Annual Average

No Types of Expenditures 2012 2013 2014 000 LKR %
1 Recurrent Expenditures:
Personal Emoluments 493,915 497,999 649,467 547,127 53.2%
Travelling 5,086 6,957 6,094 6,046 0.6%
Requisites And Equipment 74,196 92,594 98,983 88,591 8.6%

Repairs And Maintenance Of Capital 98244 108369 247,495 151369  14.7%

Assets
Transportation, Communication, Utility 1, 718 128450 120,600 129925  12.6%
And Other Services
Interest 5,361 6,853 7,362 6,525 0.6%
Grants, Subsidies And Contributions 16,686 13,049 8,982 12,905 1.3%
Pensions, Retirements, Benefits And
. 11,479 9,201 10,263 10,314 1.0%
Gratuities
Other Expenditures 1,969 5,498 8,401 5,289 0.5%
Total Recurrent Expenditures 847,653 868,969 1,157,655 958,092 93.1%
2 Capital Expenditure 54,009 95,575 63,479 71,021 6.9%
Total Expenditure 901,662 964,544 1,221,134 1,029,113  100.0%

Source : Dehiwala Mt. Lavinia MC, [Programme Budget : 2014~2016]

As interview results reveal, the municipal council possesses sufficient own-sources for
financing its recurrent expenses; and thus, the municipality does not face financial difficulties in
conducting its daily activities. Since the own-source revenues are not sufficient for improving
the quality of public services, the municipality has been dependent on external sources such as
bank loans, loans from Local Loan Development Fund (LLDF) and grants from the central
government and the provincial council for implementation of necessary investments.

e.2 SWM Finance

The financial condition of SWM sector in Dehiwala Mt. Lavinia Municipal Council is
summarized in the table below.

Each year, the actual total of SWM expenditures reached to the level of the total expenditures
budgeted for the year and accounts for around 23 to 26% in the total municipal expenditures.

On the other hand, the collection rates of the waste fees are extremely low accounting for less
than 6% in the annual totals of the SWM expenditures. The main reason for these low rates is
the implementation of waste collection service for free of charge for households and
small/middle-scale businesses and collection of fees only from big-scale businesses. According
to the municipality, the big-scale businesses are those generating an amount of waste that equals
to a half of a tractor trailer daily and usually decided based on personal judgements of public
health inspectors. Therefore, the number of businesses that are paying the waste fee are very
few (900 businesses were registered as payers at the end of October, 2015).
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Table4-166: The Annual Budgets and Actual Expenditures of SWM (Unit: Thousand

LKR)
No Types of Expenses 2012 2013 2014
A Approved Budget 297,892 265,500 298,687
B Actual SWM Revenues (Collected Waste Fees) 3,208 11,715 14,883
C  Actual Expenditures:
1 Personal Emoluments 152,298 166,368 192,457
2 Supplies And Material Expenditures:
Equipment For Disposing Garbage 454 226 211
Fuel And Lubricants 29,219 33,916 35,176
Uniforms For Workers 589 597 123
Boots For Workers 21 26 83
Awareness Program 339 151 176
Other Supplies 0 2,435 1,971
Total Supplies And Materials Expenses 30,623 37,350 37,742
3 Repairs And Maintenance Of Vehicles 12,178 11,965 12,874
4 Final Disposal Payment 25,489 29,048 32,523
5 Other Expenses 16,411 5,285 5,739
Total Expenditures 236,999 250,015 281,334
Share of Collected Fees in the Total Expenditure 1.4% 4.7% 5.3%

Source : Dehiwala Mt. Lavinia MC, [Programme Budget : 2014~2016] (Programme-2/Project-5 : Solid waste management)

Based on the above circumstances, the municipality has been financing the SWM expenditures from
its other types of own-source revenues.

e.3 Problems Identified in the SWM Financial System

The major problem identified in the SWM Financial System of Dehiwala Mt. Lavinia MC is the
waste collection expenses and revenues from the waste fee are not linked. In other words, the
municipality focuses on the total amounts of expenditures and the own-source revenues only and
does not consider sustainability of public services such as waste collection.

At the same time, big-scale businesses were not clearly defined; and therefore, no official methods
and procedures for identification of big-scale businesses are being used. Therefore, it would be
difficult to increase the waste fee revenues by identifying new big-scale businesses.

4.10.3 Waste Amount and Composition Survey
a. Waste Generation Amount

Waste generation amount was calculated based on the waste generation rate obtained by SATREPS
in November 2012 and waste generation units obtained by locally outsourced survey. As a result,
municipal waste generation amount is 175.2 ton/day and waste generation rate is 933g/person/day.
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Table4-167: Waste Generation Amount of Dehiwala Mt. Lavinia MC

. Generation Generation
Source Generation rate

sources (ton/day)

Residential Collection 0.390  Kg/person/day 187,684 73.2

Hotels (large) 1,000.00 Kg/(hotel) 11 11.0

Hotels (middle & small) 56.00 Kg/(hotel) 130 7.3

Restaurants (large) 200.00 Kg/(restaurant) 79 15.8

Restaurants (middle) 112.50 Kg/(restaurant) 18 2.0

Restaurants (small) 21.60 Kg/(restaurant) 29 0.6

Commercial ~ Organic-shops (large) 350.00 Kg/(shop) 25 8.8

Organic-shops (middle) 20.00 Kg/(shop) 67 1.3

Organic-shops (small) 4.76  Kg/(shop) 142 0.7

Non-organic shops (large) 40.00 Kg/(shop) 78 3.1

Non-organic shops (middle) 15.00 Kg/(shop) 186 2.8

Non-organic shops (small) 1.69 Kg/(shop) 179 0.3

Schools 12.50  Kg/(school) 39 0.5

Hospitals 600.00 Kg/(hospital) 22 13.2

Other institutions 9.17  Kg/(institution) 125 1.1

Other educational institutions 8.00 Kg/(institution) 12 0.1

Institutions Buddhist temples 5.15  Kg/(temple) 0 0.0

Hindu temples 37.08 Kg/(temple) 0 0.0

Mosques 1.50 Kg/(mosque) 0 0.0

Churches 10.00  Kg/(church) 0 0.0

Public park 100.00  Kg/(park) 2 0.2

Market 300000 <&/(public 8 24.0

market)

Industries 380.00 Kg/(industry) 24 9.1

Total 175.2
b. Waste Composition

The results of the locally outsourced survey on waste composition conducted from 15 to 21
October in Karadiyana Disposal Site is shown below.

Table4-168: Waste Composition of Dehiwala Mt. Lavinia MC

Category Rate

Kitchen waste 52.5%
Paper 13.6%
Textiles 4.3%
Grass & wood 14.1%
Soft Plastics 9.1%
Hard Plastics 1.4%
Rubber & leather 0.6%
Metal 0.7%
Glass & bottles 1.2%
Stone & ceramic 2.3%
Other 0.1%

100.0%

4.10.4 Results of Public Opinion Survey

87% of the surveyed households are Sinhalese, 7% are Muslims and 6% Tamils.
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average number of people per household and monthly income is set out in the Table below.

Table4-169: Average and standard deviation values of income and family size

Cateoo Number of sample Average of family Income/Turnover
gory P members / employees (LKR/month)
High 50 41 129, 740
Middle 50 4.7 62, 360
Low 50 5.4 28, 560
Business 43 5.0 21, 644, 884
Availability of garbage collection service
No S
0% Item No.of sample %
Yes 150 100
No 0 0
Total 150 100

Yes
100%

Figure 4-71: Availability of garbage collection service in the DMMC

In the Dehiwala Mt. Lavinia MC, 100% of surveyed households are provided with a garbage
collection service, of which 97% stated they use this service. Only 24% of surveyed households
are “very satisfied” with the present SWM service provision, while 51% are “somewhat

satisfied”.
How is your garbage collected?
Other .
o Irrelevant Placing
2% . No.of
0% outside Item : o,
229 sample
0
_ Placing outside 33 22
Carrying Carrying  Carrying to collection point 3 2
to to Carrying to collection truck 111 74
collection .
collection Other 3 2
truck point Irrelevant 0 0
74% 29 Total 150 100

Figure 4-72: Method of garbage discharge by residences in the DMMC area

v" Households’ main methods of waste discharge are shown in upper Figure. The most
common methods are carrying garbage to the collection truck (74%) and discharging it
outside their premises for house to house collection (22%).

v" Only 9% of surveyed households receive a daily garbage collection service while 47%
stated that they received the service 2-3 times/week. Similarly, 23% discharge their
garbage 2-3 times per week, but 39% as soon as it is generated and 34% discharge their
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garbage daily.

In general, adult females handle waste in about 63% of surveyed households and the duty is
covered by servants in 19% of households. In high income households, servant contribution
is as high as 32%.

As shown in lower Figure, on average 21% of households separate their garbage into
organic and inorganic waste at the source of generation but only 4 % of high-income
households are doing so. About 19% of surveyed households are not/less willing to
cooperate with source separation for recycling. Further, 33% are very much willing and
10% are somewhat willing to cooperate in the source separated garbage collection system.

Also, 79% of surveyed households stated that there are recyclable collectors or someone
who comes to collect their reusable or recyclable materials. Hence, an informal recycling
system is well established in the Dehiwala Mt. Lavinia MC area.

Willingness to cooperate in separate garbage

collection system

Item No.of sample %

Very much willing 49 33

Doing Somewhat willing 40 27
already Verymuch Less willing 8 5

1% willing e

339% Not willing 21 14

Doing already 32 21

Not willing Total 150 100

14%
Less willing / \S hat
omewha

5%
willing
27%

Figure 4-73: Willingness of residences to participate in the source separated garbage

v

v

collection system in the Dehiwala Mt. Lavinia MC

Only 3% of surveyed households use kitchen/garden waste for composting and also use the
finished compost for their own garden.

Not many surveyed households (87%) have never discussed proper garbage discharge
methods at the community level.

73% of households stated that SWM awareness programmes are very necessary while 25%
stated “somewhat necessary”. Only 2% of surveyed households stated that awareness
campaigns are not necessary or not needed at all.

60% of households do not like to pay for SWM services mainly because of the revenue tax
they paid for DMMC. The average WTP (willingness to pay) for improved SWM services
is 75 £ 132 LKR/month per household.

Out of all surveyed households, 35% stated that they sell/give-away glass & bottles for
recycling and 35% of residences sell/give-away plastics for recycling. Also, 14% of
households sell/ give-away cans & metals for recycling. Cardboard and paper recycling
were 6% and 21% respectively.

4.10.5 Waste Flow

Current waste flow has been prepared by analysing the locally outsourced public opinion survey,
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statistical data collection, and the results of census. It should be noted that Dehiwala Mt.
Lavinia MC has not started separate collection as of November 2015 but it will be implemented
in some area within this year. For this reason, it is assumed that waste flow is based on
separation collection as same as Moratuwa MC.

According to waste flow, collection rate ((discharge amount + direct loading
amount)/generation amount) is 95.40%. As for recycling rate for generation amount, compost is

1. Waste generation
175.2 t/d
(100.0%)
0% reduction by source separation
2. Organic waste 3. Other waste 6. Direct haulage

o= R 0.9 t/d 153.4 t/d Pialinindinininiat . 12.8t/d

i \ (0.5%) (87.6%) i \ (7.3%)
1''9. On-site compost]i 1[15. On-site recycling |1
' 0.7td n 1 0.6 /d 1
N (0.4%) : . (0.3%) :
4. Self disposal 1 1 7. Collection-1 11. Collection-2 1 |
3.2t/d ! 1 0.3 t/d 152.8 t/d 1 1
(1.8%) : 1 (0.2%) (87.2%) : 1
N : 1 [ 16 Recycling (1) :
1 , r 4.1td .
| . 1 (2.3%) 1
1 | 1 1
: 10. Off-site compost]|! 8. Compost plant 12. MRF : 17. Off-site recycling :
] 0.2 t/d +—— 0.3t/d 148.7 t/d 0.0 t/d |
: (0.1%) | (0.2%) (84.9%) : (0.0%) |
1 1
: Composting : : 18. Recycling (2) :
\ 0.8 t/d / 19. Residue P 1.3t/d |
5. lllegal dumping N = - 0.0 t/d | 1 (0.7%) 1
4.9 d Fem————— 13. Landfil : !
(2.8%) 1 161.5 t/d I :
: (92.2%) 1 |
1 | I Material Recovery |
1 20. Remove \ 6.0t/d !
: 4.6t/d 14. Final Disposal | | S======- ’

e e e e e e e e ———— = 164.8 t/d
(94.1%)
KaradiyanaDS

Recycling (1): Recyclables taken by the collection workers
Recycling (2): Recyclables taken by the waste pickers at landfill site

0.5%, material recovery is 3.4%, and the total rate is lower than 3.9%, which is lower than the
other surrounding municipalities. On the other hand, final disposal rate for generation amount
has reached to 94.1%, which has become a burden on the Karadiyana disposal site

Figure 4-74. Waste Flow of Dehiwala Mt. Lavinia MC (2015)
4.10.6 Current Situation of Other Waste Management

a. Current Situation of Industrial Waste Management

a.l Generation Amount & Disposal Amount

Since general waste generated by businesses such as shops other than industrial waste is
collected together with general municipal waste, the generation amount and the disposal amount
of industrial waste are not identified.

a.2 Collection, transportation and Disposal

General waste from businesses is collected together with general municipal waste and
discharged in Karagiyana DS. being carried to Karadiyana disposal site. The UC is not involved
in handling of hazardous waste of industrial waste.

a.3 Tipping Fee
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Tipping fee of industrial waste transported by certified business entity itself or private waste
collection company entrusted by business entities is 2,389LKR/Mt and that of industrial sludge
is 5,972LKR/Mt*".

b. Current Situation of Medical Waste Management
b.1 Generation Amount & Disposal Amount

In Dehiwala Mt. Lavinia MC, there are one large hospital and several small clinics and the total
generation amount of general waste from these facilities is 2 ton/day.

b.2 Collection, Transportation and Disposal

General waste generated from the large hospital is collected by MC and transported to
Karadiyana DS. However, medical waste is disposed by hospital itself and the MC is not
involved. All kinds of waste generated by the small clinics are collected along with the regular
collection service.

b.3 Tipping Fee

In the large hospital, medical waste such as used syringes is treated in the incineration facility

within the hospital.
c. Current Situation of Night Soil Management
c.l Generation Amount & Disposal Amount

The accurate amount of night soil is not recorded by MC.
c.2 Collection, Transportation and Disposal

Night soil is collected by the Dehiwala Mt. Lavinia MC and transported to the Water Board
Pumping Plant located in the MC, then discharged to the ocean.

c.3 Tipping Fee

Tipping fee for households is 1,965LKR/load, for government agencies is 4,474LKR/load,
and for business 1s 5,606LKR/load.

4.10.7 Needs for Solid Waste Management
a. Improvement of Technical System
a.l Promotion of 3R

The level of waste management of Dehiwala Mt. Lavinia MC is considered high due to its high
collection rate. However, it is also a fact that the final disposal rate has reached to 94.1%, which
has become a big burden on the Karadiyana disposal site. Therefore it is highly desirable to
make more efforts towards waste reduction.

MC is planning to implement separate collection of organic waste in some area within this year
and to expand gradually. Even in Moratuwa MC where separate collection was introduced about
one year earlier, organic waste is not yet completely separated. Therefor it is also essential to
conduct software activities such as public awareness and improvement of waste discharge
manners. It is desirable to implement project aiming to promote 3R activities

b. Improvement of Organization and Legislation

b.1 Formulation of Solid Waste Management Plan

1 According to the interview with the Director of Karadiyana DS dated Oct. 26, 2015.
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The level of waste management of Dehiwala Mt. Lavinia MC is considered high compared to
the other municipalities. To establish the current management system, MC has made various
improvements based on the plan 10 years ago. However, there is no future plans. There is a need
for the development of solid waste management master plan, since it is essential to formulate
waste policy for the future,

Dehiwala Mt. Lavinia MC is currently using the Karadiyana disposal site operated by WMA
but the MC should be responsible for waste generated by its own wards. Therefore, it is
desirable for MC to identify its own role for the operation of final disposal site within the master
plan.
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5 Projection of Waste Generation Amount and Waste Composition

5.1 Population Projection

The population of Sri Lanka was projected for the year 2015 by each District based on the
census data of 2012 and the population data up to 2014 that were obtained from the Department
of Statistics. In addition, the total population was estimated based on the population growth rate
from 2015 to 2024 projected by the United Nations Population Division, Department of
Economic and Social Affairs. Accordingly, the growth rate of the total population up to 2024
was applied to the growth rate of each District from 2012 to 2015 to figure out the future
population of the target local authorities.

Table5-1: Population projections for 2015

District 2012% 2013* 2014* “12-°13 2015(estimated)
Sri Lanka 20,359,439 20,513,923 20,705,287 0.85% 20,880,619
Colombo 2.324.349 2335322 2.351.284 0.58% 2.364.868
Gampaha 2.304.833 2.316.801 2.331.761 0.58% 2,345,343
Kalutara 1,221,948 1,228,931 1,237,908 0.65% 1,245,966
Kandy 1,375,382 1,384,352 1,397,308 0.79% 1,408,402
Matale 484,531 488,511 493,485 0.92% 498,024
Nuwara-Eliya 711,644 720.602 729.560 1.25% 738,686
Galle 1,063,334 1,070,316 1,079,294 0.75% 1,087,364
Matara 814,048 821,023 827,997 0.85% 835,062
Hambantota 599,903 607,875 616,844 1.40% 625,493
Jaffna 583.882 587.874 591,867 0.68% 595,900
Kilinochchi 113,510 115,501 117,493 1.74% 119,536
Mannar 99,570 100,566 102,557 1.49% 104,084
Vavuniya 172,115 173,110 176,095 1.15% 178,119
Mullaitivu 92,238 93,241 94,243 1.08% 95,262
Batticaloa 526,567 529,559 533,548 0.66% 537,073
Ampara 649,402 656,374 664,342 1.14% 671,941
Trincomalee 379.541 383.526 389,503 1.30% 394,581
Kurunegala 1.618.465 1.627.434 1.639.393 0.64% 1.649.959
Puttalam 762,396 769,372 777,345 0.98% 784,929
Anuradhapura 860,575 869,539 879,500 1.09% 889,118
Polonnaruwa 406,088 409.081 414,070 0.98% 418,120
Badulla 815,405 823,380 832,351 1.03% 840,956
Monaragala 451,058 457,032 464,002 1.42% 470,613
Ratnapura 1,088,007 1,098,967 1,110,923 1.05% 1,122,561
Kegalle 840,648 845,634 852,615 0.71% 858,662

* Source: Registrar General's Department
Note: Mid-year Population estimates were revised based on the final results of the Census of Population and housing 2012. District
level figures are given on the basis of usual residence.

Table 5-2: Population Projection from 2015 to 2024

Year Estimated population (thousand) Annual growth rate
2015 20,715 1
2016 20,811 0.46%
2017 20,905 0.45%
2018 20,996 0.44%
2019 21,081 0.40%
2020 21,157 0.36%
2021 21,224 0.32%
2022 21,283 0.28%
2023 21,334 0.24%
2024 21,378 0.21%

Source: United Nations Population Division Department of Economic and Social Affairs

The future population of the target local authorities is shown in the following page.
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5.2  Projection of Waste Generation Amount

5.2.1 Waste Generation Rate
The waste generation rate is estimated for 2015 based on the existing survey results.

Table5-4: Survey Results Applied for the Waste Generation Rate

Target local authorities Survey results applied
1.Uv Kataragama PS SATREPS-Hambantota MC report p80
2.North-CentralThamankaduwa PS SATREPS-Hambantota MC report p80
3.NorthernJaffna MC Akkarapattu MC report p7
4.EasternTrincomalee UC Akkarapattu MC report p7
5.North-WesternKurunegala MC NSWMSC Action Plan
6.CentralNuwara Eliya MC SATREPS-Kandy MC report p56
7.WesternKatunayake Seeduwa UC SATREPS-Kandy MC report p56
8.WesternMoratuwa MC SATREPS-Kandy MC report p56
9.WesternKesbewa UC SATREPS-Kandy MC report p56
10.WesternDehiwela Mt. Lavinia MC SATREPS-Kandy MC report p56

Only the waste generation rate of households was assumed to increase in the future based on the
actual results from 1965 to 1970 in Japan; the waste generation rate was calculated for 2015 by
assuming that the increase in the rate of generation amount corresponds to 55% of the GDP
growth rate (similar to Japan from 1965 to 1970).

It should be noted that the generation rate of Kandy Town shown in the SATREPS could not be
applied to the Kesbewa UC and the Katunayake Seeduwa UC because it was too large. In those
local authorities, the generation rate of commercial entities and offices is assumed to be 30%
and that of hospitals, markets, and industry is assumed to be 50%.

5.2.2 Waste Generation Unit

The waste generation unit was obtained from the registration data and the statistical data given
by the local authorities in the outsourced survey. The numbers obtained were classified into
each generation source that are considered in the generation amount rate.

The future generation unit was calculated on the assumption that commercial and industrial
waste is proportional to the GDP growth rate and that the office and market waste is
proportional to the population growth rate.

5.2.3 Generation Amount

Based on the generation rate and generation unit obtained above, the total waste generation
amount of the target local authorities was calculated.
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Table5-5: Projection of Waste Generation Amount of Target LAs

Province 2015 2020 2024
1.Uva Katharagama PS 13.7 15.0 16.1
2 North-Central Thamankaduwa PS 88.2 88.7 93.2
3.Northern Jaffna MC 105.8 121.6 138.0
4 Eastern Trincomalee UC 62.1 71.4 80.8
5.North-Western Kurunegala MC 48.1 53.9 59.4
6.Central Nuwara Eliya MC 32.0 33.0 37.4
7.Western Katunayake Seeduwa UC 57.6 62.8 69.0
8.Western Moratuwa MC 124.5 137.9 150.0
9.Western Kesbewa UC 91.8 97.5 102.7
10.Western Dehiwala Mt. Lavinia MC 175.2 196.2 215.4

5.3  Projection of Waste Composition

The waste composition of target local authorities applies the results of WACS in the survey and
the existing survey results as follows.

Table5-6: Survey Results Applied for the Waste Composition

Target local authorities Survey results applied
1.Uva Kataragama PS WACS by JICA
2 North-Central Thamankaduwa PS WACS by JICA
3 Northern Jaffna MC WACS by JICA
4.Eastern Trincomalee UC NSWMSC KinnyaUC 2010
5.North-Western Kurunegala MC NSWMSC Action Plan
6.Central Nuwara Eliya MC SATREPS-Kandy MC p57
7.Western Katunayake Seeduwa UC Waste Management Authority 2013
8.Western Moratuwa MC WACS by JICA @ Karadiyana DS
9.Western Kesbewa UC WACS by JICA @ Karadiyana DS
10.Western Dehiwela Mt. Lavinia MC WACS by JICA @ Karadiyana DS

5.3.1 Basis for Prediction

a. Method of Projection of Future Waste Composition

For the future waste compositon, the classified waste shown in the table below is set to increase
based on the assumptions below. The proportion of each type of waste is estimated by adjusting
the generation amount obtained in the previous section.
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Table5-7: Proportion Applied for Future Generation Amount

Type of waste Future generation amount

Kitchen waste Status quo
Paper In proportion to the GDP growth rate
Textiles In proportion to the GDP growth rate
Grass & wood Status quo
Soft Plastics In proportion to the GDP growth rate
Hard Plastics In proportion to the GDP growth rate
Rubber & leather Status quo
Metal In proportion to the GDP growth rate
Glass & bottles Status quo
Stone & ceramic Status quo
Other Status quo

b. Population Growth Rate and GDP Growth Rate Applied

Although the applied rate of economic growth in the future estimates are the same in all target
local authorities, the population growth rate is different in each target local authority.

Table5-8: Population Growth Rate and Economic Growth Rate Adopted in Future

Estimates
Items 2015 2020 2024 Note
1.425% 0.361% 0.208% Katharagama PS
0.978% 0.361% 0.208% Thamankaduwa PS
0.681% 0.361% 0.208% Jaffna MC
1.304% 0.361% 0.208%  Trincomalee UC
0.644% 0.361% 0.208% Kurunegala MC
Population growth rate
1.251% 0.361% 0.208% Nuwara-Eliya MC
0.582% 0.361% 0.208% Katunayake Seeduwa UC
0.578% 0.361% 0.208% Moratuwa MC
0.578% 0.361% 0.208% Kesbewa UC
0.578% 0.361% 0.208% Dehiwala-Mt. Lavinia MC
GDP growth rate 5.000% 5.000% 5.000% Common rate for all

*: Population growth rate of Moratuwa MC
Source: United Nations Population Division Department of Economic and Social Affairs

5.3.2 Future Waste Composition

Current status (2015) and predicted future status (2024) of waste composition of the target local
authorities are shown below.
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Figure 5-1 : Current and Predicted Future Waste Composition of the Target LAs
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6 Possibility of Support for Solid Waste Management

6.1 Issues and needs

The summary of issues and needs at ten priority local authorities according to the results of the
survey are shown in the table below.

Table 6-1: The summary of issues and needs at ten priority local authorities

Items Issue Need
Discharge/ collection/ Collection vehicles are too old and Replacement of old vehicles to
transportation malfunction brand new ones
Lack of human resource, vehicle Ensure human resource, vehicle
and equipment for SWM and and equipment for SWM and
maintenance maintenance
Collection service rate is low Making the collection system more
efficient such as improving the
collection rules _
Intermediate Existing compost plant does not Improving operation of the existing
treatment function properly compost plant
Existing and new valuable material Improving and formulating the
recovery facility does not function operation system for valuable
properly material recovery facility _
Disposal Open dumping of waste has an Improving existing disposal site

adverse impact on surrounding
environment

Some leachate treatment facilities
do not work properly

Wild elephants, which scavenge the
discharged waste disturb the proper
operation of disposal site(s)

Life time of existing disposal site is
limited

3Rs

Waste reduction at
source is not carried out
Existing compost plant and
valuable material recovery facility
do not function properly

generation

Financial system

Budget for SWM is insufficient
due to lack of revenue source(s)

and establishing a new sanitary
disposal site

Establishing a monitoring system
and improving leachate treatment
facility

Finding an effective solution to
deal with elephants

Introducing  the  intermediate
treatment facility to extend the life
time of disposal site(s) is need _
Promoting an effective 3Rs

programme

Introducing the “Polluter Pays
Principle”

Establishing sufficient subsidies for
SWM from central government

The details of issues and needs at ten priority local authorities are described in the table below.
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6.2 Assistance in accordance with the inter-municipal treatment for Western
Province

6.2.1 Current situations and issues of solid waste management in Western
Province

a. Status of technical system and issues

The Western Province consists of three districts; Gampaha, Colombo and Kalutara from the
north. The population is 5.85 million which corresponds to 28.5 percent of the total population
of Sri Lanka in an area of 3,685km2, which corresponds to 5.6% of the country according to the
2012 census. The Colombo district, which is a centre of the politics and economics in Sri Lanka,
has a population of 2.32 million people and is the most densely populated.

Table6-3: Population and population density of the Western Province in 2012

D Fmlaien e onion sty
Colombo 2,324,349 699 3,325
Gampaha 2,304,833 1387 1,662
Kalutara 1,221,948 1598 765
Total 5,851,130 3,684 1,588

Source: Department of Census and Statistics

The Western province has 3 districts with a population of 5.9 million people which was
forecasted for the year 2015 based on the results of Population Census-2012. The waste
generation amount in 2015 is estimated to be 3,363 ton/day.

There are two regional final disposal sites - the Meethotamulla DS for the Colombo MC and
Coronnawa UC and the Karadiyana DS for seven municipalities - in the Colombo district, the
Western province. Other four municipalities are reducing the waste volume by composting,
however, each municipality disposes the collected waste and the residual waste from
composting to the vacant lot (Kaduwela MC's land has been identified as a disposal site), and all
of these vacant lots are open dumps.

WASTE MANAGEMENT DISTRICTS IN
WESTERN PROVINCE OF SRILANKA

T . # ! /7 Gampaha District
! ——
‘%_m 'g-ﬁ:' '_'_:': fm +

Figure 6-1 : Location of Meethotamulla, Karadiyana, Kaduwela final disposal site
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Above: The Meethotamulla disposal site
Although the Colombo MC operates this disposal
site, the truck scale at the entrance is out of order.

Left: The Karadiyana disposal site
The disposal site used by seven municipalities is
operated by the WMA.

Compost plant of the Kaduwela MC

Compost plant of the Kotikawatha PS Compost plant of the Agalawatha PS
Photo provided by Waste Management Authority

The Meethotamulla disposal site is an open dump located in the wetlands. Since this disposal
site is already full, and there is no land to expand, the Colombo MC has no choice but to pile up
about 700 tons of waste every day. Under such circumstances, the Colombo MC was
considering a plan to transport the collected waste to Puttalam, located in the northwest, about
130 km away, by train. Since the plan was deadlocked by the opposition of local people, the
Colombo MC has continued the landfill at the existing disposal sites. Since the environmental
impact on the surrounding areas caused by stench, waste scattering and the outflow of leachate
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is serious, calls have been growing by the nearby residents to close down the disposal sites.
Urgent measures are desired.

The Karadiyana disposal site, which is also located in the wetlands, receives about 600 tons of
waste per day as of now. Details of the Karadiyana disposal site are as described in the
Moratuwa MC in Chapter 4.

For waste management in the Colombo Province, ensuring the final disposal site of a large
amount of waste generated in its overcrowded jurisdiction is the biggest challenge.

b.Financial conditions and issues

Among the three districts of the Western Province, the waste related problems in Colombo and
Gampaha districts are the most serious as both of the districts have been unable to secure land
for waste disposal facilities. Therefore, financial information of local authorities in the two
districts were collected during the 3rd field survey in order to identify the financial capabilities
of the local authorities.

According to the data collected during the survey, it can be considered that the financial
capabilities of the local authorities in the Colombo and Gampaha districts are relatively low.
The reasons for the conclusion are as follows:

®  Operating profits at 9 out of the 13 local authorities in Colombo Districts and 14 out of
the 19 local authorities in Gampaha district were positive in 2014. However, the profits
in most of these local authorities were resulted by the grants allocated by the central
government. On the other hand, allocation of capital grants is highly dependent on the
financial condition of the central government; and thus, the amount of the allocated
capital grants should be neglected in order to identify the stability of the financial
conditions of local authorities. If the capital grants were neglected, operating profits
would be positive in 2 local authorities in Colombo (Dehiwala Mt. Lavinia MC and
Moratuwa MC) and 5 local authorities in Gampaha (Ja-Ela UC, Miniuvangoda UC,
Katunayake Seeduwa UC, Biyagama PS and Dompe PS) only. Therefore, the financial
conditions in most of the local authorities are not stable.

® Regarding the SWM finances, the amounts of collected waste fees in 8 out of 11 local
authorities of the Colombo district (number of total local authorities that presented
relevant data) and 13 out of 15 local authorities of the Gampaha district do not reach
10% of the SWM expenses. Even 2 local authorities in Colombo (Boralasgamuwa UC
and Seethawaka PS) and 8 local authorities in Gampaha (Negambo MC, Paliyagoda UC,
Attanagalla PS, Kalaniya PS, Mahara PS, Meerigama PS, Wattala PS and Miniuvangoda
PS) do not collect waste fees/tipping fees or the amounts of the collected waste
fees/tipping fees account for less than 1% of the SWM expenses. Therefore, it can be
concluded that sustainability of SWM activities has not been considered in all of the
local authorities.

The financial information of the local authorities is shown in the tables below.
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6.2.2 Future generation amount of municipal solid waste in the Western

province

The future generation amounts in the Western province for 10 years from 2015 to 2024 are

estimated as follows.

a. Population forecast

The population of 2015 was estimated using the population growth rate estimated by the
Register General’s Department and the results of the census conducted in 2012. The
forecasted values for the years 2016 and 2024 was estimated based on the data of population
forecasted by the United Nations Department of Economic and Social Affairs.

Table 6-8: The population growth rate for the Western province

Years Sri Lanka Colombo Gampaha Kalutara
2012 1 1 1 1
2013 0.76% 0.47% 0.52% 0.57%
2014 0.93% 0.68% 0.65% 0.73%
2015 0.85% 0.58% 0.58% 0.65%
2016 0.46% 0.46% 0.46% 0.46%
2017 0.45% 0.45% 0.45% 0.45%
2018 0.44% 0.44% 0.44% 0.44%
2019 0.40% 0.40% 0.40% 0.40%
2020 0.36% 0.36% 0.36% 0.36%
2021 0.32% 0.32% 0.32% 0.32%
2022 0.28% 0.28% 0.28% 0.28%
2023 0.24% 0.24% 0.24% 0.24%
2024 0.21% 0.21% 0.21% 0.21%

Source of 2012 - 2015: Registrar General's Department

Note: Mid-year Population estimates were revised based on final results of the Census of Population and
housing 2012. District level figures are given on the basis of usual residence.

Source after 2015:

United Nations, Department of Economic and Social Affairs, Population Division
(2015). World Population Prospects: The 2015 Revision

Table 6-9: The future population of the Western province

District Western Province Colombo Gampaha Kalutara
2012 5,851,130 2,324,349 2,304,333 1,221,948
2013 5,881,054 2,335,322 2,316,301 1,228,931
2014 5,920,953 2,351,284 2,331,761 1,237,908
2015 5,956,176 2,364,368 2,345,343 1,245,966
2016 5,983,724 2,375,805 2,356,190 1,251,729
2017 6,010,901 2,386,595 2,366,391 1,257,414
2018 6,037,107 2,397,001 2,377,210 1,262,896
2019 6,061,475 2,406,676 2,386,806 1,267,994
2020 6,083,382 2,415,374 2,395,432 1,272,576
2021 6,102,648 2,423,023 2,403,018 1,276,606
2022 6,119,475 2,429,704 2,409,644 1,280,126
2023 6,134,085 2,435,505 2,415,397 1,283,183
2024 6,146,854 2,440,575 2,420,425 1,285,854
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b. Future waste generation amounts

The future waste generation rates were estimated using the following data: (1) The current
generation rate of the Colombo district identified in the Chapter 4 of this report, (2)
Generation rate calculated from the waste generation amounts in Gampaha and Kalutara
districts in 2013 provided by the WMA and the population data of respective districts, and (3)
The estimated economic growth rates.

The future waste generation rates for the Western province are shown in the table below.

Table 6-10: Estimated future waste generation rates for the Western province (Unit:

g/person/day)

District Colombo*' Gampaha** Kalutara*? Western
2015 708 480 452 565
2016 719 493 464 577
2017 730 507 477 589
2018 741 521 490 602
2019 753 535 503 615
2020 764 550 517 628
2021 778 565 531 642
2022 791 581 546 657
2023 805 597 561 672
2024 819 613 576 687

*1 :  The rates for the Colombo districts were estimated based on the generation rates of Dehiwala Mt. MC,

Moratuwa MC and Kesbewa UC.

*2 :  The rates for the Gampaha and Kalutara districts were estimated by multiplying the current generation
rates, which was calculated from the waste generation amount in the districts in 2013 provided by the
WMA and the population data of the respective districts in the year, by a calculation factor that equals
to 55% of GDP growth rate (please refer to 5.2.1 for detailed information).

Using the above generation rates, the waste generation amounts for the years from 2015 to
2024 were estimated. As a result, the waste generation amount in the Western province is
expected to increase by 25.6% for the following 10 years from the current 3,363 ton/day of
2015 to 4,223 ton/day. In addition, the generation amount in the Colombo district accounts
for 49.8% of the total amount of the province in 2015, the share is expected to decrease to
47.3% by 2024 due to the expected increase of the generation amounts in the Gampaha and
Kalutara districts.

Table 6-11: Future waste generation amounts for the Western province (unit: ton/day)

Years Colombo Gampaha Kalutara Western
2015 1,674 1,126 563 3,363
2016 1,708 1,162 581 3,451
2017 1,742 1,200 600 3,542
2018 1,776 1,239 619 3,634
2019 1,812 1,277 638 3,727
2020 1,845 1,317 658 3,821
2021 1,885 1,358 678 3,921
2022 1,922 1,400 699 4,021
2023 1,961 1,442 720 4,122
2024 1,999 1,484 741 4,223

Source: JICA Study
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6.2.3 Study on the intermediate treatment in Colombo District
a. Target waste amount of the intermediate treatment

Among the treatment facilities planned by the WMA (, the design capacities of the three
facilities being planned in the Colombo district were compared with the waste generation
amounts estimated above. The results of the comparison are shown in the table below. In the
facility planning in Japan, its treatment capacity is determined by using the predicted value of
the 7 to 10 years later. Therefore, 2024 estimates are targeted here.

Table6-12: Disposal amount of three sites in Colombo District (Unit: ton/day)

Disposal site Plan 2015 2020 2024
Meethotamulla DS 695 570 637 698
Karadiyana DS 595% 769 842 909
Kaduwela DS 560 335 365 392

Total 1,850 1,674 1,845 1,999

*: It doesn't include the incineration amount of landfilled waste (250 ton/day).

The total capacity of the intermediate treatment facilities that the WMA plans is 1,850 tons /
day. Since it is equivalent to 93% of the 2024 generation amount, it is roughly speaking a
reasonable scale. However, the processing capacity of the facility planned for the Karadiyana
DS is 81% short of the target amount of waste, while the facility of the Kaduwela DS exceeds
the target amount by up to 78 percent. Therefore it is necessary to reset the respective
treatment capacities according to the location of the assumed facilities, the distance from the
municipalities that use the facility and the waste amount.

On the other hand, treatment facilities such as incineration plants that enable drastic reduction
of waste are indispensable considering the existence of many local authorities also in
Gampaha district that have been experiencing final disposal problems and the expected
increase in the waste generation by 2024 (1,500 ton/day). For this reason, the UDA plan for
intermediate treatment facilities can be considered appropriate as it will cover the Gampaha
district.

Based on the above, it is preferable that the processing capacity of intermediate treatment
facilities should be sufficient for treating all waste to be generated in the Colombo district
(2,000 ton/day) along with a half of the waste to be generated in the Gampaha district (750
ton/day).

b. Waste characteristics for intermediate treatment

It is indispensable to understand the characteristics of waste when examining the intermediate
treatment facilities. The waste amount and composition survey, which used municipal waste
that had been carried from the Moratuwa MC, was conducted from October 15 to the 21st in
the Karadiyana disposal site as mentioned above. In order to examine incineration and
composting as an intermediate treatment method, the three components and the C / N ratio
were obtained by chemical analysis of the samples on the 16th, 19th and 20th of October
2015 which was carried out as part of the survey.

b.1 Low calorific value

(1) Waste composition analysis
As a result of the physical composition analysis, the physical composition of the object waste
was as shown in the table below.
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Table6-13: Physical composition of object garbage

Category Rate
Kitchen waste 52.55%
Paper 13.56%
Textile 4.32%
Grass & wood 14.06%
Soft plastic 9.15%
Hard plastic 1.37%
Rubber & leather 0.57%
Incombustible 4.28%
Others 0.14%
Total 100.00%

(2) Ash

The weight after it dried and after strong heating was measured, excluding nonflammable
items among the nine compositions of the above table, and the mineral was calculated by the
following formula:.

(kg) x weight (kg)/after ..mineral (%) of each composition = (.. ..strong.. heating100 in
weight before ..strong.. heating

(%) ..mineral.. = of dry garbage

b 3
A1 BIL /2 A

Ai: Weight ratio "' of each composition (%)

Bi: Mineral (%) of each composition i (Nonflammable things are assumed to be
100.)

Ash contents of garbage (%) = Dried garbage x ((100-moisture (%)) /100)

(3) Combustibles contents
Combustibles contents were calculated by the following formula:

Combustibles contents (%) =100-moisture (%) —Ash contents of garbage

(4) Low calorific value
The low calorific value of garbage was presumed by the following formula:
HI=4,500V - 600W
HI: Low calorific value of garbage (kcal/kg)
V:  Combustibles contents (%) of garbage...
W:  Moisture contents of garbage (%)

The result of the analysis by using the above-mentioned calculating formula is shown in

the table below.
Table6-14: Calculation of low calorific value
Dry garbage Garbage ..garbage
Sample Moisture mineral mineral combustion.. Lower heating value

(%) (%) (%) (%) (Kcal/kg) (kJ/kg)
October 16 52.24 24.13 11.53 36.24 1,317 5,514
October 19 55.83 22.76 10.05 34.12 1,200 5,024
October 20 43.54 14.75 8.33 48.13 1,905 7,973
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Based on the results of the incineration facilities in Japan, it is understood that the
self-sustaining combustion limit is about 900kcal/kg, 1200kcal/kg is necessary for a stable
operation. Power generation limit is said to be 1500-1600kcal / kg or more. From the fact that
all low calorific values that had been calculated exceeded the self-sustaining combustion limit,
the characteristic of solid waste generated in the Colombo District can be incinerated in a
stable manner without using a supplementary fuel.

Since the WMA is promoting the separate collection of organic waste, other waste will be the
target incineration waste. Power generation is possible because the low calorific value of the
other waste is calculated as 2,280kcal/kg.

b.2 C/N ratio

The ratio of carbon (C) content (%) and nitrogen (N) content (%) in the organic material is
the C/ N ratio. The C / N ratio takes different values depending on the type of organic matter;
it is an important indicator for evaluating such difficulties as microbial degradation of organic
matter, ease of appearance of fertilizer effects and ripening conditions of compost. In general,
20-30 is said to be the best C/N ratio for making compost. .

The average value of the C / N ratio of organic waste is as shown in the table below. It was
confirmed that the organic waste in the solid waste generated in the Colombo District is
suitable for composting.

Table6-15: C/N ratio of organic garbage

Organic garbage C/N ratio
Kitchen dirt garbage 253
Plant 48.8

Source: JICA investigation

b.3 Recyclables contents

From the results of the waste amount and composition survey (WACS), it was confirmed that
recyclables which can be targeted as material recovery total 16.9%, as shown in the table
below in the municipal solid waste generated in the Colombo District.

An important thing for recycling is to avoid mixing impurities and to collect it by a uniform
material. For this reason, it is necessary to establish a mechanism of separate collection and
thorough separation at generation sources. The source separation of organic waste and other
waste and the separate collection corresponding to it has been started in the Moratuwa MC
from January 2015. And the same system is scheduled for introduction in the Dehiwala-Mt
Lavinia MC in 2016. This aims to exclude organic waste from the municipal waste to be
landfilled through composting. At the same time, source separation of organic waste prevents
the contamination of organic matter into the recyclable waste. Therefore, introduction of
MREF (Material Recovery Facility) is also a valid system for material recovery.
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Table6-16: Possibility of the middle processing seen from refuse composition

Classification Composition rate Use
Kitchen waste 52.5% i
66.6% Compost, Biogas, etc.
Grass & wood 14.1%
Paper 13.6%
Hard Plastics 1.4%
16.9% Material recovery
Metal 0.7%
Glass & bottles 1.2%
Soft Plastics 9.1%
Textiles 4.3% 14.0% Thermal recycle
Rubber & leather 0.6%
Stone & ceramic 2.3% )
2.5% Residue
Other 0.1%
Total 100.0%
C. Intermediate treatment in Japan

Based on the results of the chemical analysis and the waste composition survey, it has been
understood that incineration + power generation, compost, and material recovery are
technically possible and effective as the intermediate treatment of solid waste in the Colombo
district.

Therefore, we would like to introduce the current situation and the study on trend towards the
material cycle society in Japan that the advanced technology of the intermediate treatment
has established, and the statistical documentation of facilities for examination to introduce the
intermediate treatment facilities.

cl Research by Japan Society of Material Cycles and Waste Management
Experts

The incineration research subcommittee analyzed the current tendency for disorderly
approaches to intermediate treatment of municipal waste in a research debate organized by
the Japan Society of Material Cycles and Waste Management in May 2005. According to the
report, the way of intermediate treatment aiming to establish a material cycle society should
take a soft approach over a hard overemphasis.

(1) Tendency of current hard overemphasis

1 Receive any wasteand .
Waste: |  treat. © Consciousness of

residents remains low

(2) Emphasis on a soft approach in the future
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.
—» Recyclables ——PC Recycle )
—

VYV
Waste that is

—P| not suitable for Hlncineration/Biogas, etc.)

recycling

Unrecyclables
— Control at upstream is required

Source separation Low cost, low energy

Public cooperation is a key

There are various options in the intermediate treatment of municipal waste, and the best
treatment method should be selected taking into consideration the particular characteristics of

the waste stream.

P Residue

[

[ Electriciy |
i P Residue
Combustible waste Collection #m—
Organic waste Collection i / uI Residue |
: - ‘rl Residue |

P Residue

i

Figure 6-1: A variety of intermediate treatment methods of municipal solid waste

The experts forecasted the future waste composition, classified the intermediate treatment
methods shown in the table below and examined from the viewpoint of the cost, energy, CO2,
the disposal amount and hazardous matter.

The separation of container and packaging means that the local authority selects the target
recyclables among the ten kinds of recyclable materials which the central government has
determined according to the Containers and Packaging Recycling Law, and makes the
separate collection plan and executes it.

Table6-17: Case study

. Collection Mode of Facilities scale
Object waste . . ° .
form processing Incineration Biogas
Mixed Incineration (ash
Case 0 Present waste collection melt) 100 -
Future waste scenariol . . .
. ; Mixed Incineration (ash
Case 1 (sorting packaging and collection melt) 86 -

containers progresses)
Organic waste

Future waste scenario2 is separated at Incineration +
Case 2 (sorting packaging and source and Bi . . 58 28
. iogasification
containers progresses) collected
separately

*In Casel~2: All municipalities execute the separated waste collection to the container wrapping, and the rate of public
cooperation is assumed as 80%.
*In Case 2, Public cooperation rate for organic waste separation is assumed as 90%.
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The figure below shows the change of waste for incineration to mixed waste to the separation
of the recyclable waste and the separation of organic waste. Comparing Case0 and Casel, the
waste amount decreases by separation of container and packaging, however, the low calorific
value decreases. When Casel is compared with Case2, it is understood that the low calorific
value is regained through extraction of organic waste. Moreover, it is understood that the
waste amount for incineration can be reduced to about 60% by the separation of a container
and packaging materials and organic garbage.

0% 20% 40% 60% 80% 100% |Incineration LCV

Case 0: Incineration 100% 8,100 kJ/kg

Case 1: Incineration

0,
(Recyclables sorting) 86% 6,400 kJ/kg

Case 2: Incineration + Biogas 58% 7,500 kJ/kg

LCV: Low calorific value
[0 combustibiejf Baio residue. Organic DContainer & packeging

Figure 6-2: Forecast of quality of garbage for incineration

The total for the initial investment and operating costs are compared in the report. The cost of
Case0 was assumed to be a 100%, Casel 91% and Case2 about 94%. Moreover, the unit
treatment cost of the targeted waste is shown in the table below. Case0 increases the amount
of treatment for the total amount of incineration of mixed waste, the total cost is the highest.
In Case 2, the initial investment and operation cost of intermediate treatment facilities is
reduced because the target treatment amount is reduced by separation. However, since the
cost for separate collection is high, the total unit cost is the highest.

Table6-18: Cost of each case

Case Cost per ton
Case 0 24,257 ¥/ton
Case 1 25,655 ¥/ton
Case 2 26,437 ¥/ton

The debate has looked at the viewpoints of cost, energy, CO2, disposal amount, and the
hazardous substance (Lead and chlorine) as follows, and it was concluded that there is
superiority in Case2 (incineration + biogas).

® In cach item of the cost energy and CO,, the combination of incineration (ash
melt) and biogas is advantageous.

® There is no difference in the disposal amount of Casel and 2.

® The load of the reclamation of chlorine by the bio gasification.

c.2 Incinerators

As of 2013, 1,199 incinerators were running in Japan, and among these, 587 had a treatment
capacity of 100 ton/day or more. These breakdowns are shown in the table below. Among
furnace type of incinerators with less than 500 ton/day of treatment capacity, 68% are stoker
type incinerators and 22% are fluidized bed type incinerators. As the treatment capacity
increased, stoker type incinerators also increased. All incinerators with a capacity of 1000
ton/day or more adopt stoker furnaces. Most of the incinerators with a treatment capacity of
500 ton/day or more operate continuously and utilize residual heat to generate power.

Since securing final disposal sites are extremely difficult in Japan, the ash, which is the
residue of incineration, is melted in a melting furnace which was annexed to the incinerator
and is re-used as an aggregate of concrete (Shaft type incinerator continuously treats the
waste from incineration to melting). However, since the cost of melting is high, installation
of melting furnaces tend to be on the decline in recent years..
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Table6-19: Number of incinerators by capacity in Japan

Incineration method

100 - 499 ton/day

500 - 999 ton/day

> 1000 ton/day

Mechanical stoker type

(movability) 355
Shaft-furnace type 35
Flow floor type 112
Rotary 11
Others 5
Total 518

59

3
1

63

6

6

Source: Municipal waste processing investigation of actual conditions result of the Ministry of the Environment, 2013

c.3

Bio gasification

There were six bio-gasification plants running in Japan in 2013. The breakdown is as shown
in the table below.

d.1
1)

Table6-20: Number of bio-gasification plants in Japan

Treatment capacity Use first year

For power generation

For power generation/fuel
For power generation

For power generation

For fuel

For power generation

80 ton/day
65 ton/day
36 ton/day
22 ton/day
17 ton/day

Seven ton/day

2006
2013
2013
2003
2011
2006

Source:

Municipal waste processing investigation of actual conditions result of the Ministry of the Environment, 2013

Validity of development plan of intermediate treatment facilities in

Colombo District

Considerations related with the current development concept

Differences between the UDA and WMA plans regarding treatment of the

Colombo MC waste

The UDA is planning to compact the CMC waste, put it into containers and transport
to the sanitary landfill site planned in Muthurajawella.

As for the WMA, it is considering to process the organic part of the CMC waste at the
biogas plant of Muthurajawella and incinerate the remaining inorganic part at the
incineration plant to be constructed in Muthurajawella. According to this plan, only
ash will be transported to the Puttalam disposal site.

Although both concepts planned to construct the final disposal site in Puttalam, the treatment
method for municipal solid waste of the CMC differs.

Considering the efficiency of volume reduction near generation sources, the WMA plan is

preferable.

However, it is doubtful to promote intermediate treatment facility projects

relying on private finances while the construction of a sanitary landfill site in Puttalam has
not been decided completely.

As mentioned above, the basic principle of waste treatment of the municipal solid waste to be
collected in the Colombo MC differs between the plans of the concerned authorities; however,
neither of them revealed a concrete plan about waste treatment for the Colombo MC.
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(2) Response by the Colombo MC

® The Colombo MC has been waiting for the results of the projects that the UDA is
promoting.

® However, the project needs at least two years to be implemented; and therefore, the
Colombo MC is intending to obtain additional land located at the Meethothamulla
disposal site to secure the disposal of waste during the following two years. Since
there are many households resided (illegally) in the area planned for this purpose, the
MC intends to pay compensations for relation of these residents.

® At the same time with observing the plans by the UDA and the WMA, the Colombo
MC is intending to select a contractor for to dig out the landfilled waste at the
Meethothamulla disposal site in order to extend the lifetime of the site. After digging,
the extracted waste will be used for burying the wetlands owned by residents around
the Meethothamulla disposal site.

(3) Aboutinitial investments and O & M costs required for intermediate
treatment facilities

® The UDA, the WMA and the Colombo MC are aware that intermediate treatment
facilities such as incineration and biogas plants require huge investments and
expensive O & M costs. Therefore, government organizations are expecting utilization
of private finances for construction of these kinds of facilities instead of public
investments.

® [ ocal authorities collect waste fees only from business entities. Although officials in
charge of SWM at local authorities are aware of the necessity to collect waste fees
from households in order to ensure financial resources for implementation of a proper
waste treatment, they do not try commencement of fee collection from all generation
sources as they think politicians do not approve the idea.

® Although necessities of intermediate waste treatment facilities for solving waste
management problems in the Western province have recognized at all level of
governance, development of intermediate treatment facilities by public initiatives have
not been realized.

d.2 Validity of the current development concepts

(1) Conclusion

As mentioned above, it was confirmed that the quality of the municipal solid waste, which
was sampled at the Karadiyana disposal site, meets the incineration and composting
processes. Also, as in the study of the Japan Society of Material Cycles and Waste
Management, the superiority of a combination of incineration and biogas is shown as a way
of intermediate treatment toward a material-cycles society.

The intermediate treatment facility development plan of the WMA is to construct combined
facilities of an incinerator and a biogas plant at existing disposal sites; and thus, it is
considered as a technically reasonable solution.

In western province, officials in charge of SWM at all levels of government are aware of
necessity of drastic waste reduction through an intermediate treatment such as incineration.
The Sri Lankan side has been relying on private investments for introduction of this kind of
facilities due to the insufficiency of SWM financial capabilities of local authorities. However,
a municipal solid waste treatment system that is solely dependent on private investments
results in high burden on residents when it tries to regain the initial investments. As a proper
allocation of roles and responsibilities between public and private sectors is indispensable to
establish a sound SWM system, it is necessary that the government should prepare a
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long-term plan and select a set of priority projects. Moreover, it is also necessary to select the
most appropriate waste treatment method among various possibilities taking the local
conditions into account and implement feasibility studies in order to formulate a financial
system that could cover initial investments and O & M costs of the proposed facilities.

(2) Consensus building among stakeholders

In the Western province, municipalities are responsible for waste charge, collection and
transportation, WMA is responsible for the operation of the final disposal. Intermediate
treatment facility development plan of WMA is based on the premise that it be located in the
existing disposal site. Intermediate treatment facility development plan of WMA is based on
the premise that it be located in the existing disposal site. According to the experience of
SWM in Tokyo, the citizen had refused to be forced to receive the waste generated in other
place, and opposed the cluster disposal facility which the Metropolitan Government had
developed. Consequently, the principle that the waste should be treated within the area the
waste generated was established. Referring these experiences, it is necessary to make
consensus among stakeholders about the followings to develop the intermediate treatment
facilities.

(1) Regional treatment or individual treatment
(2) Securing the site for the facility
(3) Mechanism of cost sharing in case of regional treatment
v Initial investment cost (subsidy from central government and burden of local
authorities)
v" Operation cost (Share of municipality that uses it)

(3) Implementation

Since the targeted intermediate treatment facilities in the plan are not in Sri Lanka, there is a
need to develop a detailed plan under the technical assistance from countries with proven
track record on this field such as Japan. When the Sri Lankan side will request a technical
assistant, consensus building among stakeholders is a prerequisite as mentioned above.

Since there are a number of options in the facility, it is recommended to conduct a
pre-feasibility study in order to select the most appropriate treatment method. It is important
that the agreement among the stakeholders including the residents is made after each
stakeholder grasps the scale of the cost burden based on the results of pre-feasibility study.
Then full-scale feasibility study is carried out, specific implementation steps toward
commercialization is determined.
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6.3 Assistance for Local Authorities in other than Western Province

6.3.1 Issues of Solid Waste Management of local authorities in other than
Western Province
a. Issues of technical system

The local authorities in other than Western Province are divided into two categories as
follows in accordance with the issues of solid waste management.
Category A:There are issues of discharge, collection, transportation and/or issue of
disposal of waste.

Category B : There are

issues of waste volume

reduction,

material

recycling,

intermediate treatment, 3Rs and so on, although the discharge, collection,

transportation are moderately managed.
The category and issues of solid waste management of priority local authorities in other than
Western Province are described in the table below.

Table 6-21: Category and Issues of Solid Waste Management of priority local
authorities in other than Western Province

Local

Discharge, collection,

Intermediated

No.  Province Authority transportation disposal treatment 3Rs
1 Uva Kataraga ~ Waste collection service rate  There are three disposal Barrel for  the None.
ma PS is as low as 65.7% and one sites which become open collection of organic
fourth of waste generation dumping, waste scattering waste taken to the
amount is self-disposed. and leachate leaking and compost plant is not
Large annual fluctuation of this causes a serious distributed.
waste generation amount. environmental issues
Good Not good Not good Not good
2 North Thamank  Waste collection service does  Disposal site causes The compost plant Valuable
Central  aduwa not run on schedule serious environmental owned by PS was material is not
PS Waste collection service rate  impacts to the started operation  separated
is as low as 18%. surrounding areas again since 2015. properly.
Wild elephants scavenge Separated valuable
the disposed waste &  waste includes much
disturb the operations of residue and it is
the disposal site. requires some more
< sorting by workers.
E‘ Not good Not good Good Not good
@ 3 Northe  Jaffna Collection rate is 75.7%, the  The disposed waste is The garden compost Although
3 m MC waste collection service does  scattered and expanded. plant and MRF are promotion  of
not run on schedule due to There is no orderly not functioning 3Rs is carried
malfunction of old collection function of design of new properly due to lack out, the activity
vehicles land fill site. of technology and is insufficient
Some surrounding LAs management.
have issues with the
landfill site.
Good Not good Not good Not good
4 Eastern  Trincoma  Although the waste Open dumping causes None No activity of
lee UC collection rate is 62.9%, the environmental issues to the 3Rs is carried
waste collection service does  surrounding area out.
not run on schedule due to  Wild elephants scavenge
malfunction of old collection the disposed waste &
vehicles disrupt the operation of the
disposal site
Good Not good Not good Not good
5 North- ~ Kurunega  Although the waste  Although the disposed The existing  Organic waste
Wester  la MC collection rate is 80.4%, the waste is regularly moved compost plant is not for the compost
n waste collection service does by heavy machinery, the functioning properly plant is
not run on schedule due to covering soil is not due to lack of separated at
malfunction of old collection  properly carried out and technology and  generation
vehicles. this causes environmental management source in some
issues to the surrounding areas,, however
area. the amount of
separated
A organic waste is
g not enough
&“ Excellent Good Not good Not good
3|6 Central ~ Nuwara Although the waste The leachate treatment Not yet managed, Not yet
Eliya MC  collection rate is 78.2%, the facility seems to be however the managed,
absence of waste collection malfunctioning and might material recovery however the
workers sometimes causes cause water pollution facility will be material
the delays or disruptions of downstream. established from recovery facility
the collection duty 2016. will be
There is a lot of waste established
scattered at stationed from 2016.
collection points
Excellent Good Not good Not good
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6.3.2 Improvement of SWM at local authorities in other than Western Province

The local authorities belonging to category A are required to carry out a) optimization of
SWM, b) introducing of intermediated treatment and c) promotion of 3Rs, while the category
B are mainly required to carry out b) introducing of intermediated treatment and ¢) promotion
of 3Rs.

a. Improvement of SWM at local authorities beglonging to category A

The following improvements are required at the local authorities beglonging to category A
to solve the sanitary issue caused by improper discharge and collection of waste.

a.l Optimization of SWM

(1)Storage/discharge
* Dissemination of proper self-disposal method,
* Establishment and dissemination of proper discharge rule

(2)Collection/transfer:

* Improvement of collection and transter rute

* Enhancement of capacity of maintenance for collection vehicles and so on.
(3)Disposal of waste:

* Improvement of existing disposal site with experience of the results of SATREPS/

improvement and application of leachate treatment facility at Nuwara Eliya

* establishment of management system of new sanitary landfill site
(4)Data base system of solid waste managment

*  Formulation of quantatib solid waste management system

(5)Optimization of SWM finance system

(6) Formulation of Solid Waste Management Master Plan and optimization of by-law

b. Improvement of SWM at local authorities beglonging to category A and
category B

The following improvements are required at local authorities beglonging to category A and
category B to expand the lifetime of disposal site, solve the environmental issue and
promotion of material recovery.

b.1  Introducing of intermediated treatment

(1) Establishment of proper intermediate treatment facility
* Treatment of organic waste : optimaization of existing / new compost plant facility
*  Material recover : Optimization of existing / new MRF

b.2 Promotion of 3Rs

(1)3Rs activity at generation source
* Distribution of home compost barrel and instruction of proper useage of it by manual
*  Supporting the current waste separation activity of loal authority
(2)Introducing the community based collection system of valuable material
e Studying the sustainability of introduce of Japanese community based collection
sysytem
(3)Introducing and dissemination of the separation and collection of waste
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6.4  Financial System
6.4.1 Public Financial System in Sri Lanka

In accordance with the 13™ Amendment to the Constitution of Sri Lanka of 1987, the
Provincial System was introduced, and a part of the political, administrative and financial
powers the Government of Sri Lanka (GOSL) were implementing was devolved to the nine
provinces established based on the amendment to the Constitution.

The contents of powers for national and subnational levels were indicated in the 9" schedule
of the 13™ Amendment with its three lists for the roles and functions to remain with the
GOSL and those to be devolved to the provincial councils and implemented concurrently by
the two. The amendment also indicated financial sources for the provinces.

In relation to the implementation of the 13™ Amendment to the Constitution and the
decentralization above, the Finance Commission (FC) was established as an independent
organization for accomplishing reforms in the public financial system, implementing
balanced apportionment of financial resources among provinces and local authorities and
improving efficiency of government expenditures.

Under the new system, the FC identifies financial needs of the provinces, prepares an
apportionment proposal and negotiates with the GOSL and the provincial councils on
proposed allocations before transferring financial resources from the national to the
subnational level. Based on the apportionment proposal of the FC, the General Treasury
transfers allocated funds to the provinces. Part of the allocation is transferred to local
authorities (LA) by respective provincial councils.

This section examines the public financial system of Sri Lanka by introducing the financial
autonomy of and own-sources devolved to the provinces and local authorities under the 13"
Amendment to the Constitution, government grants and fund allocation to the subnational
levels based on the information obtained during the 2™ field survey.

a. Decentralization

As mentioned above, the 13™ Amendment to the Constitution divides roles and functions of
governance to the national and subnational levels with the three lists. The contents of the lists
are presented in the table below.

Table 6-22: Lists of Roles and Functions for National and Subnational Governments

Provincial List (Provincial
Councils)
No (List-1) (List-2) (List-3)

Concurrent List Reserved List (Central Government)

Planning and implementation National policy on all subjects and

1 = . Plannin, .
of provincial economic plans & functions
2 Education Higher education Defense and national security
3 Local government National housing and construction ~ Foreign affairs
. . A isiti isitioni f L
4 Housing and construction cquisition and requisitioning o Posts and telecommunications
property
Finance in relation to national revenue,
5 Roads Social services and rehabilitation ~ monetary policy and external
resources; customs
Social services and . . . Foreign trade; inter-province trade and
6 e Agricultural and agrarian services
rehabilitation commerce
Agricult i
7 gricutture and agrarian Health Ports and harbors
services
8 Rural development Co-operatives Aviation and airports
9 Heal.tl'{ and indigenous Irrigation National transport
medicine
10 Land Fisherics RIV?I' apd waterways; shipping and
navigation
11 Irrigation Employment Minerals and mines
. . . 1 igrati igrati
12 Probation and child care Tourism fmiigration, emigration, and
citizenship
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Provincial List (Provincial

. Concurrent List Reserved List (Central Government)
Councils)
No (List-1) (List-2) (List-3)

Elections including presidential,

13 Livestock Trade and commerce parliamentary, provincial councils and
local authorities

14 Transport Price control Census and statistics

15 Drug and poisons Professional occupations and training
National archives; archeological

16 Protection of the environment activities and sites and antiques

declared by or under any law made by
Parliament to be of national importance
All other subjects and functions not

17 specified in the provincial council list
and the concurrent list

Within the territories of the Provincial List, the provincial councils are authorized to
formulate and implement by-laws and regulations. At the same time, the list also contains the
sources of revenue to finance the expenditures of the devolved functions of the provincial
councils.

On the other hand, local authorities — Municipal Councils, Urban Councils and Pradeshiya
Sabhas* — implement the following functions under supervision of the provincial councils.

Table 6-23: Roles and Functions of Local Authorities

Municipal and Urban Councils Pradeshiya Sabha
Maintenance and cleaning all public streets and open  Providing services related with public health, public
1 spaces vested in the councils or committed to their utilities and public thoroughfares.
management
) Enforcing the proper maintenance, cleanliness and Protection and promotion of the comfort, convenience
repairs of all private streets and welfare of the public.

Supervising growth and development of their area of ~ Provision of all amenities within their area.
jurisdiction by planning and widening streets,
Reservation of open spaces, and Execution of public
improvements
4 Abating all nuisances
Establishing and maintaining (subject to the extent of
its resources) any public utility services which are
5 authorized to be maintained under LA Ordinances and
required for welfare, comfort and convenience of the
public
Promoting public health, welfare and convenience,
6 and developing sanitation and amenities in the council
areas.

Departments of Local Government in Provincial Councils supervise activities of local authorities.
However, human resource affairs of local authorities are supervised by the Provincial Public
Service Commissions that belong directly to Provincial Governors.

The legislations of local authorities (Municipal Council Ordinance, Urban Council Ordinance and
Pradeshiya Sabha Act) allow any local authority to establish a local authority fund to finance its
needs. The fund empowers local authorities to initiate revenue generation activities according to
their needs. Local authorities are authorized to change public service charges and set unit rates for
public utilities, fees and local taxes.

b. Finances of Provincial Councils and Local Authorities

b.1 Revenues of Provincial Councils and Local Authorities

The revenues of provincial councils and local authorities consists of (1) Own-source revenues
formed by local taxes, service charges and public service fees imposed and set by the

2 There were 23 Municipal Councils, 41 Urban Councils and 271 Pradeshiya Sabhas in Sri Lanka as of the end of 2013.

264



Data Collection Survey on Solid Waste Management Japan International Cooperation Agency (JICA)
in Democratic Socialist Republic of Sri Lanka Kokusai Kogyo Co., Ltd.

provinces and the local authorities, and rents or revenues of public facilities; (2) Government
grants and (3) Other funds such as loans, donations and assistance obtained from other
external sources.

Detailed information about each of the sources is as follows.

b.1.1 Own-source Revenues

The own-source revenues of provincial councils and local authorities are indicated by the
Constitution and legislation of local authorities (Municipal and Urban Council Ordinances
and Pradeshiya Sabha Act) as mentioned earlier.

According to the 13™ Amendment to the Constitution of Sri Lanka, the own-source revenues
of provincial councils consist of 20 types of sources such as local taxes, license fees and
service charges. As for local authorities, the own-source revenues can be categorized into six
categories to be formed from local taxes, fees, service charges and property rents.

The detailed list is presented in the table below.

Table 6-24: Own-source Revenues of Provincial Councils and Local Authorities

Provincial Councils No Local Authorities

13

14

15

16

18

19

20

Turnover taxes on wholesale and retail sales within

such limits and subject to such exemptions as by law 1 Local taxes

made by Parliament

Betting taxes and taxes on prize competitions and

lotteries other than national lotteries and lotteries ®  Property tax
organized by the Government of Sri Lanka

License taxes, arrack, toddy rents, tapping license fees
and liquor license fees

Motor vehicle license fees within such limits and

®  Motor vehicle tax

subject to such exemptions as may be prescribed by ®  Trade tax

law made by Parliament

Dealership license taxes on drugs and other chemicals ®  Event tax

Stamp duties on transfer of properties such as lands and 2 Fines and penalties

motor cars

Fees imposed by courts ®  Fines on traffic rule violations

Fees charged under the Medical Ordinance 3 Service fees

Fees charged under the Motor Traffic Act ®  Land registration fee

Depgrtmept f.ees. in respect of any of the matters ®  Registration and certificate fees

specified in this list

Fees under the Fauna and Flora Protection Ordinance ®  Business license fees

Fees on lands alienated under the Land Development e | . .
ees for construction permit

Ordinance and Crown Lands Ordinance

Court fees including stamp fees on documents
produced in court

Regulatory charges under Weights and Measures
Ordinance

Land revenue including assessment and collection of
revenue and survey and maintenance of land records ®  Rent of public facilities
for revenue purposes

Taxes on land and buildings including the property of

the state to the extent permitted by law made by ®  Parking fees
Parliament

Taxes on mineral rights within such limits and subject
to such exemptions as may be prescribed by law made
by Parliament

Licensing fees on the possession, transport, purchase
and sale of intoxicating liquors

Other taxation within the province in order to raise

4 Rents and revenues of public facilities

(] Rents on markets

® Revenues of workshops and other local
properties

5 Public Service Charges

revenue for Provincial purposes to the extent permitted ®  Waste collection fee
by or under a law made by Parliament
Others ®  Water fee

6 Others
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In addition to the above, stamp duties and court fines are included in the own sources of the
local authorities. All revenues except the stamp duties and court fines are collected by
relevant departments and organizations of provincial councils and local authorities. As for the
stamp duties and the court fines, collection rights lay with the Land Registration Agency of
the central government and the court office. Therefore, these organizations are obliged to
transfer the relevant part of the collected stamp duties and court fines to each provincial
council. The provincial councils, in turn, transfer a certain amount of these assigned revenues
to their local authorities based on invoices submitted by the local authorities.

In the table below, the most important revenues of local authorities are listed. The revenues
are picked from the own-sources of some of the target municipalities of this study. In each of
the selected municipalities, the top five types, in terms of their shares in the total amount of
own-source revenues, were selected.

Table 6-25: Major Own-source Revenues of Local Authorities

No Major Tyﬁ:{ glf lgzvn_source Dehiwala MC Moratuwa MC Kesbewa UC SIZ Zzlél‘zalljz Kathegggama
Share = Rank  Share = Rank  Share @ Rank  Share = Rank  Share  Rank

1 Property tax 41.6% 1 33.9% 2 14.5% 2 59.7% 1 6.0% 4
2 Stamp fees on land sales 34.7% 2 399% 1 65.1% 1 12.2% 2
3 Court fines 4.3% 3 3.6% 3 6.4% 3
4 Interest on fixed deposits 2.9% 4 1.9% 5
5  Trade tax 1.8% 5 2.7% 5
6  Waste collection fee 32% 4
7 CR;?; ;)Sf markets and trade 339 4 7.4% 4
8 Land permission fees 3.6% 3 29.7% 1
9 Land tax 1.8% 5

10 Water fees 7.5% 3

11 Parking fees 18.4% 2

12 Public advertising fees 5.5% 5

Although the major sources of revenues differ across local authorities, in most cases the most
important types of own-source revenues are usually those included in the table above.

b.1.2 Grants

The GOSL allocates three types of grants to the provinces and local authorities; (1) Block
Grants for financing recurrent expenditures, (2) Capital Grants for financing capital
expenditures and (3) Other subsidies.

Block Grant (BG) is released to finance the recurrent needs of provincial councils and local
authorities such as personnel emoluments (salaries, wages, overtime and other allowances),
supplies, maintenance of fixed assets and utilities. The personnel emoluments in the BG are
paid only to the permanent staff approved by the Department of Management Service, the
Ministry of Finance. The remaining part of the grant, designated for financing other recurrent
expenditures, is estimated based on the difference between the actual needs of the provinces
and the own source revenues expected to be utilized for the same purpose. This grant is
transferred to provincial councils in bulk amounts and the provincial councils are obliged to
transfer relevant parts of the grant to their local authorities.

The amounts of the BG released to the provinces from 2010 to 2013 are summarized in the
table below (transfers to local authorities are included)
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Table 6-26: Amounts of Block Grant Released from 2010 to 2013 (Unit: million LKR)

No Category 2010 2011 2012 2013
1 Allocated Amount by Treasury 85,000 90,000 94,877 102,800
2 Actually Released Amount* 85,299 94,602 91,552 108,801
3 Released Amount/ Allocation 100.4% 105.1% 96.5% 105.8%

*-Additional appropriations are included.

Source: Finance Commission, 2014, “Annual Report-2013"

On the other hand, the Capital Grant is released for financing the capital expenditures and
classified into the Criteria-based Grant (CBG) and the Provincial Specific Development
Grant (PSDG).

The CBG is a type of capital grant designated for reduction of regional disparities; and
therefore, must be spent on developmental activities to improve the socio-economic status of
residents. In relation to allocation and utilization of this grant, provincial councils are
required to adhere to relevant guidelines issued by the Finance Commission.

The PSDG provides financing for the capital expenditures of provincial councils and local
authorities and is classified into three categories; (1) Sectorial allocation for financing
infrastructure development projects in the provinces, (2) Funds of special projects for
balanced regional development and (3) Funds of foreign and locally-financed projects
designed by and agreed on at the national level. Detailed information about each of the
category is as follows:

® The funds released under the sectorial allocation are decided for each of the target
sectors; and thus, the provincial councils are not allowed to spend the amount in other
sectors or for other purposes. The target sectors are (1) economic infrastructures
(segments are roads and transport), (2) Social infrastructure and services (segments
are education, Health including SWM in local authorities, probation and child care
and social services) and (3) production sector (segments are agricultural development,
rural development and tourism).
® Funds of special project for balanced regional development are the funds for projects
formulated for achieving the government objectives set for balanced regional
development. These projects are usually implemented for one to three years.
® Designated funds for implementing foreign and locally-financed projects are also part
of the PSDG.
The PSDG is only released to provincial councils. However, the provincial councils either
transfer parts of the grant to local authorities in relation to the projects being implemented in
their territories or their own expenditures on behalf of the local authorities.

There are also occasions that a flexible allocation is included in the PSDG, considering the
possibility of insufficient funds for financing all the target expenditures.

The amounts of the PSDG released to the provinces from 2010 to 2013 are summarized in the

table below.
Table 6-27: Amounts of PSDG Released from 2010 to 2013 (Unit: million LKR)
No Category 2010 2011 2012 2013

1 Treasury Allocations for Capital Grants:
For CBG 3,075 4,460 3,025 2,390
For PSDG 19,480 23,457 24,714 24,564
Total Allocation 22,555 27,917 27,739 26,954

2 Actual Released Grants:
Released CBG 2,612 3,855 2,859 2,264
Released PSDG 16,404 11,199 6,961 7,773
Total Released Grants 19,016 15,054 9,820 10,037

3 Released Amount / Allocation 84.3% 53.9% 35.4% 37.2%

Source: Finance Commission, 2014, “Annual Report-2013”
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The other subsidies are divided into following four major categories:

® Revenues to be allocated to provincial councils instead of Business Turnover Tax
(BTT). The BTT was abolished in 2011. As the tax was the major own-source
revenue for provincial councils, the GOSL started sharing part of the government
revenues formed from the collection of the Nation Building Tax (NBT), Motor vehicle
registration fees and Stamp duties. The amounts to be allocated to the provinces are
70% of total NBT revenues, 33% of collected motor vehicle registration fees and 70%
of the collected stamp duties. The fund is allocated to provincial councils based on
their socio-economic conditions and needs.

® Subsidies to lagging local authorities. Local authorities with own-source revenues
less than 10 million LKR are considered as lagging local authorities and all of them
are Pradeshiya Sabhas. The GOSL subsidizes these local authorities under a special
support system for lagging local authorities. In 2014, the central government released
1.4 billion LKR to 245 Pradeshiya Sabhas. Local authorities that meet the condition
must apply for the subsidy through the Ministry of Local Governments and Provincial
Councils.

® Fund of decentralized budget. The Ministry of Finance allocates a certain amount of
funds to parliament members for financing development activities in their elected
local authorities. This fund is considered a decentralized budget and transferred to
local authorities through the District Secretariats.

® Projects funds by line-ministries. The funds that are used as expenditures for
projects that line-ministries implement in territories of local authorities are also
considered a part of grant(s).

b.1.3 Other Funds

Other funds include financial resources procured by or provided to provincial councils and
local authorities such as loans, contributions, donation and assistance.

As for local authorities, the most commonly used external source was the low-interest loan of
the Local Loan and Development Fund (LLDF), a foundation under the Ministry of Local
Governments and Provincial Councils.

b.2 Expenditures of Provincial Councils and Local Authorities

Expenditures of provincial councils and local authorities are categorized into Recurrent and
Capital Expenditures. Detailed information about each category is as follows.

b.2.1 Recurrent Expenditures

According to the Annual Report-2013 by the Finance Commission, recurrent expenditures
accounted for 70 to 80% of the total expenditures of provincial councils and local authorities.
The majority (70 to 80%) of the recurrent expenditures were personnel emoluments (salaries
and allowances). The other recurrent expenditures such as O & M expenses of fixed assets,
office supplies, communication costs and utilities expenses occupied 20 to 30%.

The recurrent expenditures of provinces and local authorities from 2010 to 2013 were
summarized in the table below.
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Table 6-28: Recurrent Expenditures of Provinces and LAs (Unit: million LKR)

No Expenditures 2010 2011 2012 2013
A Personnel Emoluments:
1 Salaries and Wages 66,481 71,753 68,660 71,143
2 Overtime and Holiday Pay 4,134 4,652 4,999 6,761
3 Other Allowance 21,434 24,535 33,092 39,416
Total Personnel Emoluments 92,049 100,940 106,751 117,320
B Other Recurrent Expenditures:
4 Travelling 1,022 1,125 1,187 1,245
5 Supplies 2,879 3,683 3,600 4,070
6 Maintenance 3,224 3,778 3,958 4,303
7 Contractual Services 2,457 2,855 3,133 3,440
8 Transfers 11,762 12,240 13,441 12,935
9 Grants 4,739 4,314 5,833 11,051
10 Subsidies 175 690 983 67
11 Other Expenditures 609 730 495 1,096
Total Other Recurrent Expenditures 26,869 29,416 32,631 38,208
C Total Recurrent Expenditures 118,918 130,356 139,381 155,528
D  Ratios:
Share of Personnel Emoluments 77.4% 77.4% 76.6% 75.4%
Share of Other Recurrent Expenditures 22.6% 22.6% 23.4% 24.6%

Source: Finance Commission, 2014, “Annual Report-2013”
The comparison of the recurrent expenditures and the amount of released block grants to the
provinces (local authorities are included) is presented in the table below.

Table 6-29: Recurrent Expenditures and Block Grant (Unit: million LKR)

No Category 2010 2011 2012 2013
1 Recommended Amount by Finance Commission for 85,000 90,000 94,877 102,800
Block Grants
2 Allocated Amount by Treasury 85,000 90,000 94,877 102,800
3 Actually Released Amount* 85,299 94,602 91,552 108,801
4 Actual Recurrent Expenditures 118,918 130,356 139,381 155,528
Financed from Block Grants 71.7% 72.6% 65.7% 70.0%
Financed from own-sources 28.3% 27.4% 34.3% 30.0%

*-Additional appropriations are included.
Source: Finance Commission, 2014, “Annual Report-2013”

According to the tables, the amount of recurrent expenditures increased continuously and
more than 75% of the annual recurrent expenditures were personnel emoluments. On the
other hand, the amount of block grants released to the provinces each year accounts for
around 70% of the total recurrent expenditures on average. Therefore, it can be concluded
that the block grants cover only personnel emoluments among the recurrent expenditures.
However, it should be considered that the part in the block grant that corresponds to
personnel emoluments targets only those for permanent staff approved by the Department of
Management Service, the Ministry of Finance.

All expenses related with the contract-based staff and other recurrent expenditures are being
financed from own-source revenues of provincial councils and local authorities.

b.2.2 Capital Expenditures

Capital expenditures are expenditures related with the extension of existing assets (including
fixed assets and infrastructure facilities) or creation of new assets in order to achieve
socio-economic development. In Sri Lanka, expenditures on human resource development are
also considered as part of capital expenditures.
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Amounts of capital expenditures of the provinces and the capital grants released by the
central government from 2010 to 2013 are compared in the table below.

Table 6-30: Capital Expenditures of Provinces and Released Capital Grants (Unit:

million LKR)
No Category 2010 2011 2012 2013
1 Treasury Allocations for Capital Grants:
For CBG 3,075 4,460 3,025 2,390
For PSDG 19,480 23,457 24,714 24,564
Total Allocation 22,555 27,917 27,739 26,954
2 Actual Released Grants:
Released CBG 2,612 3,855 2,859 2,264
Released PSDG 16,404 11,199 6,961 7,773
Total Released Grants 19,016 15,054 9,820 10,037
3 Actual Capital Expenditures:
Expenditures in PSDG target sectors 16,830 12,493 11,351 13,578
Expenditures in other sectors 7,744 6,902 10,045 8,130
Total Expenditures 24,574 19,395 21,396 21,708
4 Ratios:
Released Grants/Allocation 84.3% 53.9% 35.4% 37.2%
Released Grants/Expenditures 77.4% 77.6% 45.9% 46.2%

Source: Finance Commission, 2014, “Annual Report-2013”

As the table shows, the annual allocation of the grants was more than 22.5 billion LKR and
the amount was maintained at a level of 27 billion for the latest three years. However, the
actual released grants decreased annually and the amount was less than 50% of the allocated
amounts for the latest two years.

For two years (2012 and 2013), only 45% of the total capital expenditures of the provinces
were covered by the government grants and the remaining parts were financed from the own
funds of the provinces.

C. Grant Allocation and Transfer

c.1l Allocation of Grants

Although the Ministry of Finance announces the total amount of grants to be released to
provinces and local authorities, apportionment of the funds is made by the Finance
Commission.

According to the Finance Commission, the structure of the Block Grant is as follows: 80% of
funds are for personnel emoluments and 20% of funds are for other recurrent expenditures.
The needs of provinces and local authorities for personnel emoluments are determined based
on the number of permanent staff approved by the Department of Management Service of the
Ministry of Finance. Based on the results, the funds for other recurrent expenditures are
estimated.

The Commission identifies provincial needs for capital grants by comparing Annual
Development Action Plans (to be prepared under Provincial Midterm Development Plans)
and budget proposals submitted by the provinces with the Midterm Agency Results
Framework that was formulated for respective provinces based on the National Development
Policy Framework and the National Midterm Development Plan. At this stage, the Finance
Commission prepares an apportionment proposal considering the socio-economic conditions
of each province such as population, poverty and potential of own-source revenues. In
addition, the commission also considers the sustainability of projects implemented in the
provinces and the efficiency or effectiveness of the project expenditures. After preparation of
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the apportionment proposal, the commission informs the provinces about the results, starts
negotiations and submits the results to the Ministry of Finance as a recommendation.

Provincial councils are obliged to revise their budget proposals based on the
recommendations and resubmit them to the commission for its approval. The Ministry of
Finance releases grants based on the provincial budgets approved by the Finance
Commission.

c.2 Transfer of Grants

The Ministry of Finance transfers all types of grants to the Ministry of Local Government and
Provincial Councils (MLGPC) as a bulk amount. The Accounting Department of the MLGPC
allocates the amount to each province based on the apportionment and releases this
apportioned amount to the Chief Secretary Office of each Provincial Council.

As for the grants earmarked to local authorities, Provincial Treasury Departments transfer the
grants through the Departments of Local Governments (DLG). The DLG is a department
established within the Local Government Ministry of each provincial council. It coordinates
between local authorities and the central government/the provincial council, supervises
activities of local governments and verifies their financial conditions and accounting
processes. All grants to local authorities, except the funds under decentralized budget, are
transferred through the DLG.

d. SWM Finance

SWM activities are financed by own-source revenues of local authorities. According to the
results of the 2™ field survey, SWM expenses accounted for 10 to 30% of total expenditures
of local authorities; and thus, waste collection service is one of the major public services in
the local authorities.

However, the amount of revenues collected by waste fees did not even reach 10% of the total
SWM expenses in all of the local authorities targeted during the field survey. The main
reason for the low collection rate is that the local authorities conduct waste collection services
to all households and businesses in their territories, but collect waste fees only from
large-scale businesses.

The table below shows relevant data provided by some of the target municipalities.

Table 6-31: SWM Finance in Some Local Authorities (Unit: Thous.LKR)

No Types of Expenditures Deil/l[vcvala Vl\fgﬁtg Kei})(ejwa SKe 2311?;;]2152
1 Total Municipal Expenditures 1,221,134 465,243 391,552 140,402
2 SWM Expenditures 281,334 151,508 41,163 40,934
3 Collected Waste Fees 14,883 8,511 3,043 1,692
4 Ratios:
SWM Expenditures / Total Expenditures 23.0% 32.6% 10.5% 29.2%
Collected Fees / SWM Expenditures 5.3% 5.6% 7.4% 4.1%

On the other hand, one of the priority sectors for PSDG is the health sector, which includes
SWM in local authorities. According to the National Solid Waste Management Support
Center (NSWMSC) of the MLGPC, the central government allocated 90 million LKR under
PSDG in 2015 for improvement of SWM in local authorities. As of the end of October 2015,
around 75% of the allocated grant was already spent for technical assistance such as training
and procurement of tools and equipment for the local authorities.

At the same time, the Waste Management Authority (WMA) of the Western Province has
been implementing technical and physical assistance on improvement of SWM in local
authorities of the province by means of organizing training for SWM staff and provision of
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tools and equipment. These activities of the WMA are financed from the central government
grant provided under PSDG to the province. The annual budget is usually up to 100 million
LKR, according to the WMA.

However, the Finance Commission emphasized less priority for allocation of grants to
investments in the SWM sector based on the reason that the sector does not have a direct
impact on national development,

6.4.2 Possibilities of Financing SWM Improvement Projects

a. Possibility of Investments by Local Authorities

The most commonly used external source for local authorities to finance their investment
needs is the low-interest loan by the Local Loan and Development Fund (LLDF) supervised
by the Ministry of Local Governments and Provincial Councils.

If SWM improvement projects have to be financed by local authorities, there is a high
possibility that the local authorities will apply for the LLDF loans.

a.l Summary of LLDF

The LLDF is a public financial organization that belongs to the Ministry of Local
Governments and Provincial Councils. It was established by the Ministry of Finance in order
to support local authorities to finance their financial needs for infrastructure development.

The LLDF commenced its operation with the long-term loans provided by the Ministry of
Finance and later received project funds (both grant(s) and soft loan(s)) from the Asia
Development Fund (ADB) and the World Bank (WB). As the Ministry of Finance stopped
financing the LLDF in 2008, the organization has been financing its operational expenses
from the earnings generated from the loan interests, fixed deposits and government bonds.

According to the balance sheet of the LLDF, the total assets in 2013 were 7.3 billion LKR.
The current assets accounted for only 6.7% of the total assets (Cash and cash
equivalents-2.5%, short term interest receivables-4.2%) and the rest was non-current assets
(fixed assets-0.5%, bonds held to maturity-40% and long term loan receivables-59.5%). The
majority of the assets (94%) were procured from long term loans (loans from the Ministry of
Finance and project funds of other donor organizations) and 4% was short term payables
(interest payments to the creditors for the loans provided).

As the income statement shows, the amount of total revenues in 2013 was 335 million LKR
while that of the total expenditures was 329 million LKR. The net earnings after tax for the
year were estimated at 5.6 million LKR.

The LLDF is a foundation that releases development loans only to public organizations
(including local authorities). In accordance with the Local Loan and Development Ordinance
and the Local Loan and Development (Amendment) Act of 1993, the LLDF releases low
interest loans for 12 types of projects which are implemented by local authorities. The
interest rates are stable and much lower in comparison with those of commercial banks.
According to the LLDF, the interest rates have not been changed for eight years (from 2006
to August 2014). The current rates are compiled in the table below.
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Table 6-32: Annual Interest Rates of LLDF Loans

No Project Types l;‘;‘:;

I SwWM 5.5%

2 Development of Eco-tourism 9.0%

3 Improvement of Weekly Fair 6.5%

4 Water Supply and Sewerage 7.0%

5 Construction of Libraries 7.0%

6 Construction of Crematorium 6.5%

7 Purchase of Equipment designated for Road Maintenance and 9.0%
Sanitation (Waste Collection)

Construction of Office Building 7.0%

9 Construction of Market Complex 9.0%

10 Development of Rural Road 6.0%

11 Other Revenue Generating Projects 9.0%

a.2 Current Conditions of Loan Utilization

The number of loans released by the LLDF for the past 10 years is as follows.

Number of Disbursed Loans
160
140
120
100
80 80
60 77
%0 7 7 7
, A 2 A 7 Z
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Figure 6-3: Number of Loans Released by LLDF

According to the figure, the LLDF released loans 30 times a year on average (not including
loans released in 2007).

The information of loans released to local authorities is shown in the table below.

Table 6-33: Information of Loans Released to Local Authorities

Province No of Projects Loan Amount (LKR) Share
Central 46 219,484,800 8.9%
Northcentral 13 188,069,000 7.7%
Northwestern 53 504,977,500 20.6%
Sabamagamuwa 32 233,300,000 9.5%
Southern 50 327,410,000 13.3%
Uva 20 127,690,000 5.2%
Western 59 702,774,800 28.6%
Eastern 14 95,420,000 3.9%
Northern 7 57,000,000 2.3%
Total 294 2,456,126,100 100.0%
Average: Loan per Project 8,354,170
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According to the table, the LLDF released loans to 30 projects implemented by local
authorities in a year. The total amount of loans released to local authorities for the 10 years
reached to 2.5 billion LKR and half of the amount was received by local authorities of
Western and North-western Provinces (28.6% and 20.6% of the total amount, respectively).

The average amount per project was estimated as 8.4 million LKR.

The amount of loans received by local authorities for the past 10 years were compiled by
their purposes (by types of projects) and reflected in the following figure.

1% 1%9”° Loan by Purposes (10 years)

2% B Purchase of vehicles and machineries

Construction of weekly fairs,

economic centers and public markets
B Improvement of public utilities

& Construction of crematorium
B Road development
Improvement of SWM

O Construction and renovation of office
buildings

Figure 6-4: Loans Compiled by Project Types (Total=2.5 Billion LKR)

According to the figure, 80% of the total loans released to local authorities were used for
construction of markets/trade centres and procurement of vehicles and machinery.
Expenditures for improvement of SWM occupy only 1% of the grand total.

a.3 Considerations

According to the information provided by the LLDF, the loan recovery rate is around 70%.
As for the target local authorities of this study, 7 out of 10 local authorities have received
loans from the LLDF. Only three local authorities — the Katharagama PS, the Trincomalee
UC and the Moratuwa MC — have never received a loan from the foundation.

The total loans received by the seven local authorities were 640 million LKR and 40% were
already repaid and the amount of arrears accounted for only 0.1% (640,352 LKR). Based on
this result, the repayment rate of the LLDF loans was considered sufficient.

Table 6-34: Loan Repayment Conditions by seven Target Local Authorities (Unit:

LKR)
Released Total Repaid Loan Arrears Amount within
Schedule
1 638,340,292 241,934,366 688,352 395,717,574
2 100% 37.9% 0.1% 62.0%

According to the information obtained during the 2nd field survey, the major external source for
local authorities to finance their investments is the LLDF. As the loan repayment rate was
relatively high, it can be assumed that the LLDF is in relatively good financial condition.

However, judging from its financial statements of 2013, the amount of working capital accounts
for 2.7% of its total assets (current assets-6.7% and current liabilities-4%) and is equal to only 190
million LKR (total assets-7.3 billion; share of working capital-2.7%). It is believed that the small
amount of working capital had resulted from the longer periods set for the loans released to local
authorities.
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Therefore, there is a high possibility that the LLDF loans cover only small-scale projects such as
procurement of tools and equipment that can be repaid in shorter periods. However, the amount of
funds available for release changes depending on actual implementation of loan repayment
schedules by the LLDF in the future.

In addition to the above, the LLDF examines the sustainability of individual projects and financial
capabilities of local authorities when evaluating loan applications. Therefore, local authorities that
receive loans from the fund might be limited to those with sufficient own-source revenues and
higher financial capabilities.

b. Possibility of Investing from Government Grant

According to the results of the 2nd field survey, most of the local authorities are struggling to
finance their daily activities. Since local authorities are unable to improve the quality of public
services to a sufficient level due to their limited financial capabilities, the government grant is
essential for improving regional and local SWM capacities.

b.1 Possibility of Grant Allocation

From the fact that SWM is included in the target sectors of the PSDG, it is possible that the GOSL
will release grants for SWM projects under the PSDG in the future. However, the Finance
Commission, the key organization for approval of provincial budgets and apportionment of grants,
has been considering that the costs of these projects should be financed by user local authorities.

Therefore, it might be necessary to reconfirm the priority of SWM in the national development
policies and to amend relevant contents of the Midterm Development Plan of Sri Lanka in order
to ensure sufficient allocation of grants for the SWM sector.

b.2 Target Projects for Grants and Local Own-sources

The government grant should be utilized for financing projects that provinces and local authorities
cannot afford from their own funds such as extensive replacement of collection vehicles,
expansion of existing SWM facilities or improvement of their processing capacities and
construction of regional-level landfill sites and intermediate treatment facilities. However, the
operation and maintenance costs of such equipment and facilities should be financed by user local
authorities.

Funds required for small-scale projects in local authorities such as expansion of existing local
facilities, construction of new local facilities and procurement of instruments will be affordable
for local authorities. For these projects, local authorities can also utilize the low interest loan of
the LLDF.

b.3 Considerations

If all expenses of SWM improvement projects are financed by domestic sources, extensive SWM
improvements might not be implemented due to possible limitations of funds.

In addition, local authorities that will be able to receive loan(s) from the LLDF will also be
limited due to low financial capacities. It will be necessary to promote participation of
low-income local authorities by such means as lowering interest rates using part of the grants.

C. Possibility of External Sources (Soft Loan)
In order to implement extensive improvements in the SWM sector, it is necessary to involve
external funds. Utilization of foreign soft loans was considered as follows.

c.1l Roles of the Central Government and Local Authorities

Considering the financial situation of local authorities, government participation is necessary
when repaying the principal amount of the soft loan with its interest. In relation to the repayment,
the central government should bear the following expenses; (1) full amount of interest expenses,
(2) amounts used for investments in regional-level facilities such as construction or expansion of
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regional landfill sites and ITFs and (3) full amount of project operation costs.

In this case, repayment of funds invested in small-scale local projects for construction of local
facilities and procurement of equipment (without interest) and O&M expenses for all facilities and
equipment to be constructed or procured during the project could be financed through revenues
from tipping fees and waste collection fees collected by relevant local authorities.

c.2 Project Organization

It is possible to form a project implementation organization (PIO) based on the NSWMSC of the
MLGPC with participation of provincial councils. In this case, regional large-scale projects will
be implemented by the PIO directly. As for local small-scale projects, the PIO will conduct
technical support to local authorities on implementation of the projects. Financing these local
projects will be conducted through the LLDF with participation of the PIO.

In this case, part of the loan fund should be managed by the LLDF and released to local
authorities. The LLDF will undertake releasing of loans and loan contract management.

The LLDF possesses sufficient experience in implementing loan components of donor funded
projects. Currently, the foundation has been implementing loan components of the Urban
Development and Low Income Housing Project (UDLIHP) of the ADB, the Local Government
Infrastructure Improvement Project (LGIIP) and the Perennial Crop Development Project
(PCDP).

d. Items to Consider

One of the top priorities in the SWM sector of Sri Lanka is improvement of the SWM financial
system. Due to lack of enough budget of SWM, the serious issues of SWM have happned such as
poor operation of final disposal site, the adverse environmental and wilf life impact at disposal
site caused by inadequate anti-wild elephant’s countermeasure at some local authorities.

SWM activities are implemented mainly by local authorities and relevant expenses are paid from
their own funds. The local authorities focus on the balance of total revenues and expenditures
only, and do not pay sufficient attention to sustainability of individual activities such as waste
collection service(s). Although the local authorities conduct waste collection services to all
households and businesses in their territories, the waste collection fees is charged from large-scale
businesses only. Furthermore, the rule of charging system of waste collection fee is not clear
among local authorities. This results in a low waste collection rate and insufficient operation of
local landfill sites in low-income local authorities such as the Katharagama PS.

The pre-requisite conditions for the effectiveness of any SWM improvement project will be the
sustainability of waste collection service and SWM activities that can be achieved by (1)
improving service efficiency or reducing operational costs and (2) reforming the current waste
collection fee system to charge fee from not only large scale business but also middle ans small
scale business. Regarding on the charging the waste collection fee to residents, the possibility of it
should be studied and discussed among stakholders well because there many difficulties such as
collection system, making consensus of residents and so on.
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6.5 Improvement of SWM

6.5.1 Schedule of improvement of SWM in short term and mid term

The schedule of improvement of SWM in the short-term and mid-term to solve the issue of
SWM in Sri Lanka is described in the figure below.

Time

Short term Long term >

8 Technical Needs
5 Target: Central government, Provincial
_"”<Z>, council and Priority LAs
[2] S| >
- g2
[S) g5
g i
= Planning M/P & F/S o
Target: Western province, Colombo district syl relgpwnl
and WMA

Figure 6-5: The schedule of improvement of SWM in short-term and mid-term

The following shall be undertaken by the Sri Lankan side if there is any project and / or
assistance from a donor agency

Selection of execution body of project
Making consensus of project from stakeholders such as central government ministry
or agency, LAs, citizens and so on.
Land acquisition of project site
Securing financial source of operation of facility
The details of assistance are explained as follows.

6.5.2 Technical Needs

The objective of technical needs assistance is to appropriate the SWM system among the

central government, provincial government, and local authorities.

a. Optimization of SWM system among Central government (CEA and
NSWMSC) and Provincial government

The roles, responsibilities and support system of SWM among the NSWMSC, provincial

government and local authorities are optimized. Furthermore, the monitoring capacity of the

CEA in terms of SWM is enhanced during the technical cooperation project.

b. Optimization of SWM of Local Authorities

The technical system and organization of SWM of local authorities are optimized. Moreover,

the 3Rs are introduced properly during the technical cooperation project.

b.1 Optimization of technical system

The technical systems of storage, discharge, collection, transfer and disposal of waste are
optimized as follows:

» Storage/discharge: Dissemination of proper self-disposal method, establishment and
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dissemination of proper discharge rule

¢  Collection/transfer: Enhancement of capacity of maintenance for collection vehicles

and so on.

* Disposal of waste: Improvement of existing disposal site with experience of the
results of SATREPS/ improvement and application of leachate
treatment facility at Nuwara Eliya/ establishment of management
system of new sanitary landfill site

* Data base system: Introducing database system of SWM

b.2 Optimization of organization

The roles, responsibilities and support system such as human resources, facility, equipment
and funds of SWM of local authorities are optimized.

C. Introduction of 3Rs

The 3Rs are introduced to promote the reduction of waste at generation source and to
properly improve the operation of the compost plant and material recovery facility.

* 3Rs at generation source: Introduce the compost barrels and prepare the instruction
manual

* Introduction of collection of recyclable material by community base: Study the
availability of the Japanese group collection system

* Introduce and disseminate separate collection

* Rehabilitation of intermediate treatment facility: Improve and develop existing / new
planned compost plant

* Rehabilitation of material recovery facility: Improve and develop existing / new
planned material recovery facility

d. Optimization of SWM finance system

The SWM finance system is introduced in the SWM master plan and the management of
finance system is supported by the technical cooperation project.

6.5.3 Planning M/P &F/S

The “planning master plan (M/P) and feasibility study (F/S)” of the project, which requires
large initial costs, is carried out to solve the issue of SWM in the Colombo district in the
Western Province.

a. Review of SWM master plan of WMA

The SWM master plan of the WMA is reviewed to improve SWM in the Colombo district in
the Western province as follows:

* Review of SWM including the Colombo MC

* Recommendation of intermediate treatment facility (incinerator, bio gas and high rate
composting) based on the Japanese system

* Recommendation of improvement / development of final disposal site.

* Recommendation of improvement of waste collection capacity

e Formulation or review of SWM master plan at priority local authority

b. Feasibility study of priority project

*  Outline design and feasibility study of the intermediate treatment facility
*  Outline design and feasibility study of the final disposal site
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6.5.4 Facility development

Since there are a number of options in the facility, it is recommended to conduct a
pre-feasibility study in order to select the most appropriate treatment method. It is important
that the agreement among the stakeholders including the residents is made after each
stakeholder grasps the scale of the cost burden based on the results of pre-feasibility study.
Then full-scale feasibility study is carried out after making consensus among stakeholders
about the followings.

(1) Regional treatment or individual treatment
(2) Securing the site for the facility
(3) Mechanism of cost sharing in case of regional treatment
v' Excution body
v Initial investment cost (subsidy from central government and burden of local
authorities)
v Operation cost (Share of municipality that uses it)
v
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