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Abstract: Waste has become a global issue with rising pdipalaurbanization, economic activities and
consumerism. Further, this is becoming more ctitiicee to waste generated through frequent disastéis is
evident with increased number of environmentaljadpeconomical and health issues such as epideffinss,

this paper intends to critically review waste maragnt practices, of both municipal and disasternevas
identify prevailing gaps. Lack of physical, humamddinancial resources, less enthusiasm among canitynu
groups and legal loopholes are identified as mggms. Community involvement in planning, developtreamd
implementation of waste strategies, enhancing egiat level capacities, raising public awareness and
establishing supportive authorities are proposeglitoinate identified gaps.

Keywads: Municipal waste, Disaster waste, waste, Gaps, Wasteagement

1. Introduction

Waste is defined as any losses produced by aesviliat generate direct or indirect costs but do no
add any value to the product from the point of vieivthe client (Formoset al 1999) or any
substance or object which the holder intends oedgsiired to discard. Hoornwes al, (1999) further
refined that waste arises from human and animaliges which are normally solid referred as solid
waste. Tchobanogloust al (1993) categorized it into two as municipal soldste (MSW) and
industrial waste. According to the business dicirgn(2009), MSW means all types of solid waste
generated by household and commercial establisisnard collected usually by local government
bodies and includes residential, commercial, iastihal and construction and demolition waste.
According to Environment Protection Agency in US#isaster waste also comprised with similar
items such as soil and sediments, building rublagetation, personal effects, hazardous materials,
mixed domestic and clinical wastes and often, humad animal remains representing a risk to
human health from biological, chemical and physsmairces (EPA, 2008). Zon (2000) stated, people
do not seem to be much aware of possible envirotahgmoblems caused by the disposal of
household waste where it is only seen as a probleem practical issues occur at storage or disposal.
Further, Damggharet al (2007) stated that poor waste management praatiegsresult in several
problems such as unpleasant odour and the riskppdsion in landfill areas, as well as ground water
contamination. Kobayashi (1995) indicated that mgar@ disaster waste become further critical
unlike ordinary waste as it is mixed and diffictdtseparate. Peterson (2004) added that this become
further critical in disasters as it differs fromethormal situation which generates waste in a more
less stable quantities and composition which maytain or be contaminated with certain toxic or
hazardous constituents. In Sri Lanka, solid wastaagement become a environmental, social as well
as a political issue due to scarcity of vacant $amdllection and disposal issues (Jayaratna, 129®)
dengue epidemic (Anji, 2009). This was evident wgithe Asian Tsunami in 2004. Thus this burning
problem should be eliminated for betterment of tladon. Though community and the government
seek a solution through conducting various solidgtezananagement projects, still issues are visible
which has become a researchable issue in Sri Ladardingly, this study intends to identify gaps
existing in solid waste management in Sri Lankahwpecial emphasize on municipal and disaster
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waste. Forthcoming sections of the paper illustlitéeature findings, methodology adopted, survey
findings and conclusions drawn.

2. Literature findings

Solid Waste Management

Solid Waste Management (SWM) is a major part of gheial system (Rahardyaat al, 2004). In
early days, the issues related to solid waste neanagt was at its lowest level with each taking care
of his own by dumping at the back of his cave (Wfils1977). Today it is increasing rapidly and
composition is also changing with urbanization, nd& in life styles and food habits of people
(Pooporet al, 2004; Ogbonna, 2007; Agdag, 2008). Key reasorsditid waste becoming an issue is
the rapid increase of population rather than depetp waste management systems. According to
Damghaniet al (2007), it can be classified into four groups @msinicipal, hospital, industrial and
construction and demolition. As previously statedniuipal waste means all types of solid waste
generated by household and commercial establisismaend collected usually by local government
bodies (Business Dictionary 2009). Cader (2001)cates that SWM involves managing activities
associated with generation, collection, transpod disposal of solid waste in an environmentally
compatible manner, adopting principles of econoemnergy and conservation. Kuet al, (2004)
highlighted major challenges associated with wastgction services and disposal facilities. This
becomes a challenge with waste generated by fréglisasters due to volume and composition.
Brown et al (2010) indicate that following a disaster in agditto above another three waste streams
may get generated such as disaster generated ,defmesgency and relief services generated waste
and surplus donations. Further, authors highlighteat it is likely in a large scale event, that
municipal and industrial waste streams will alsoaliered due to disruptions and displaced persons.
Thus, these are evident for complexness of solistevenanagement system. Many have introduced
various strategies, models and projects for managewf waste such as Three R concepts (Reduce,
Reuse and Recycle), The Nova Scotia MSW strategggtW®r and Arnold, 2006), Unit Charging
Programs-Pay As You Throw (PAYT programs) (Chakrtpa008), community based solid waste
management programs and community awareness pregidext section of the paper reveals the
literature findings on solid waste management prastin Sri Lanka.

Solid waste management in Sri Lanka

In Sri Lanka, the basic legal framework required $olid waste management is provided under
Government, Provincial Council (PC) and Local Autties (LA) regulations and legislations.
Rameezdeen (2009) indicated that there are thwedslef legislation related to SWM in Sri Lanka.
Those are the National Environmental Act (NEA) dlbgovernmental laws and the Police Ordinance.
Further, he mentioned that according to NEA (AmeedinNo.56 of 1988, Central Environmental
Authority (CEA) can request any local authority tmmply with and give effect to any
recommendation related to environmental proteddiath any recommendation relating to some aspect
of environmental pollution such as to prohibit uttewized discharge, emission or deposit of litter,
waste, garbage and sewerage. With respect to elisaaste, in-depth review on national level polices
for disaster management (Refer Disaster Managefkenno 13 of 2005) revealed that there are no
provisions for disaster waste management. Disastanagement Act only states that disaster
management council shall provide protection foriemment and maintain and develop affected
areas (Disaster Management Act, 2005). Thus, @isastste is also classified within municipal solid
waste as there are no other regulations specifidatling with them.

In addition to that, the national policy is buildh dhe ‘polluter pays’ principle. Reduction of
consumption and maximization of recycling and rewusgre initiated through various projects
(Rameezdeen (2009). The “National Strategy fordSWiaste Management” is based on the premise
of waste management from generation to final disb¢Shandanaet al, 2006). Further, “Waste
Management Zonal Concept” is the strategy, which leen identified by the Waste Management
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Authority of Sri Lanka to overcome present shorows in the administration of waste management
in the Western Province. This concept facilitatémring of available resources among local
authorities of each zone and working as groupsast&zmanagement (Waste Management Authority
of Sri Lanka, 2005). Under the public awarenesgiammmes, promotions are conducted encouraging
the public to segregate waste at generation poiMeste collection points calledampath piyasa

are built to store the waste until they are sulegdd proper disposal. In addition, public awarenes
programmes titledPivituru paaselproject, parisara mituro project, pivituru suva piyasaproject,
parisara kekulu project andpivituru ayatana are conducted along with various other media
campaigns. Information material related to pubhlgaeeness includes posters to be displayed at
schools, government institutions, community centesl in public buses (Zon and Siriwardena,
2000). Though there are many initiatives, issuglated to solid waste management are still
prevailing in Sri Lanka as evidenced by the Dengpé&emic. The next section of the paper
illustrates the research approach used to idetitdygaps in solid waste management with a special
emphasis on municipal and disaster waste.

3. Methodology

Case study was selected as the research approdgit@sdes an opportunity for in-depth analysis o
existing solid waste management practices to iflemfaps. According to Yin (2003) it isah
empirical inquiry that investigates contemporaryepbmena within its real life context; especially
where boundaries between phenomena and contextoardearly eviderit Three waste management
projects are selected as cases which are curremtiyucted in Sri Lanka as illustrated at tableAlL.
projects mentioned below are coordinated by theegowment institutions at national level targeting
management of municipal solid waste in short teemqol as three to five years. None of the projects
identifies disaster waste except the COWAM projettich was initiated with the intension of
management of construction waste generated by sh@nA sunami in 2004.

Table 1:Profile of waste management

Project Description
Project A & B Provide supportive services to loaathorities on SWM.
Project C To create awareness and provide infrastrel to conduct SWM

Semi-structured interviews were conducted to gadlata as it facilitated in depth analysis and gathe
different views and opinions of respondents witlsicope of the study. Three interviews were
conducted to collect data from each case, where vaa®e conducted with the particular project
managers to gatherer general information on eaofeqirand other two with the beneficiaries to
identify real benefits received. Content analysé&swsed to analyze collected data. Content analysis
is a method that compresses many words into a fesetent categories. According to Silverman
(2006) this involves establishing categories arehtbounting the number of instances that fall into
each category. This method pays particular atteriaeliability of its measures and to the vaiidif

its findings. Nvivo software was used for easied apeedy content analysis. Relevant coding
structures were prepared using software and arthlyseorder to determine gaps in solid waste
management as illustrated at figure 1.
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9 Bxisting pratices of solid waste management project

¥ Q Budgeting

+ :Q Involement & suppotive bodies
+#-fy Legal framework

¥ :Q Mechanisum of participation
gy Project coordination

¥ Q Srategy planning & development

Figure 1:Coding structure

4. Case findings

As already mentioned, data gathered through cagi#est revealed information in following six
areas: budgeting (funding and cost managementphhiament of supportive bodies (tools and
equipments), legal framework (regulations and ledmlelopment), participation (contribution and
target groups), project coordination(committee Imgment) and strategy planning and development
(requirements identification, strategy developnetn) as follows.

Budgeting

All three projects are mainly government fundedigots. Project A & B were partly funded by non-
governmental organizations. Budgetary support waisiljnaimed at enhancing technical capacities to
conduct the project but not to uplift local authies’ support services such as physical resourltés.

an identified weakness of projects A and B.

In terms of cost management, each project has mmaabudget based on an action plan for the entire
project matching with the total predetermined budgéso, all projects promoted waste collection by
separation at generation points and collecting dlatye waste as a cost management strategy.
Further, public awareness strategies are used foimiging costs of per person for waste
management.

Findings revealed that projects A and B are asfatiory levels of recovering the project costs by
promoting large composting projects while the ptbj@é was more concentrated towards cost saving
at strategy implementation stage by allowing pgodéiots to use available resources as supportive
equipments of the project.

Supportive bodies
All accept that involvement of many parties canieeh successful decision making. Community and

other committee level involvement can be seen aisa® making process of the project A while
projects B and C do not identify the importanceaihmunity involvement in preparing project action
plans. Further, all project coordinators accepked sound knowledge and attitudes of project ssaff
essential in proper project handling. Less dedcatdf employees in local authorities is also
considered as a major weakness of projects A ard &ldition inadequate machinery, collection and
transportation equipments and suitable lands havthdr aggravated the issues in these projects.
Thus, having supportive bodies as recyclable wedtectors is strengthening these projects. Further
in project B, labourers are promoted to use mamyatems instead of highly technological and
complex systems which raised health issues. Pr@ertvealed that there are no issues regarding
handling of tools and equipment to conduct awarepesgrammes. However, inadequate resources
to collect waste by separation, collection andgpamt are identified as major obstacles.

Legal framework
All projects are coordinated by government orgaioga; hence there are fever obstructions when

working with other organizations. In case of prtge& and B, national policy on SWM is followed to
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ensure environmentally sound solid waste managepractices. Although having such a corporate
policy is for betterment of the project, it is aalt@ess noted in that policy it has no clear souotes
funding. Hence, programs initiated by projects Al & such as “unit charging” and “polluter has to
pay”’ programmes are malfunctioning due inadequedelatory support.

In term of regulations, bodies responsible for @coB have failed to implement a licensing system,
regulations, standards or guidelines for solid eadisposal except for some hazardous materials.
However, bodies responsible for project C have teaba provincial legislation within the Western
province provide proper regulatory framework for BW

According to interviewees of projects A and B, thare lesser opportunities to develop by-laws with
local authorities.

Participation

It is revealed that projects A, B and C obtain adég contributions from several parties. While
projects A and B are having public, private and mamity involvement, project C is involved only
with the public sector and the community.

Project A is to obtain highest participation in jea implementation stage by getting a higher l@fel
community participation in strategy planning. Alsdtention has been paid to special target groups
such as labours of local authorities and studémgect C has selected students as their mainttarge
group of the project and project B targeted stusleriten conducting awareness programmes. Further,
in project A general public are getting a real eigree on SWM by contributing to prepare action
plans whereas in projects B and C they are nofrobtay such assistance from the general public.

Projects A and C believe that target groups coneepances community contribution in projects.
Students have a higher participatory level in prof@ The views of beneficiaries of projects A @d
differ by considering that communities do not hasough time to participate at awareness
programmes such as workshops, training programioe, e

Project coordination

Projects A and B have satisfactory national levejgxt coordination and indicated on importance of
involvement of coordinating committees. In bothjpots, coordination committees are involved in
providing technical guidance and financial suppéttoject A also identified the importance of
coordination in community level of the project. dntiewees’ point of view, community level
coordination is identified as critical factor. lase of project C, it does not perform activitie®tigh
proper coordination committees.

Strategy planning and development

All projects have realised the importance of idgitg real needs that shall be addressed by the
projects. Project A identified technological andhafincial assistance as the real need of local
authorities and project B identified developmentcafpacities of local authorities as the timely
requirement. Project C identified community awassnas the key requirement. In addition to above,
all projects are giving consideration to environtaéreconomical, technological and social factors i
strategic planning. However, project C is providilggs interest on economical factor since it
promotes reuse to minimize initial costs.

Projects A and B are directed towards enhancenfecdapacities of local authorities that have close
relationships with communities whereas the profgd targeting to change the mind set of the future
generation.
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In term of strategy development, the project C @renconcentrated on the target groups concept in
strategy planning accepting that through selecieget groups (such as students) relevant messages
can be given to a larger number of people withirshert period of time through awareness
programmes. Further, the project C is more conckat®ut positive attitudes and motivation of the
community. Both A and B projects are indirexmmunity conjuncture projects but having direct
connections with local authorities.

5. Discussion

Case studies carried out led to the identificatidrfollowing gaps which can be summarised as
illustrated in table 2:

Table 2:Gaps identified in SWM projects

Gaps identified

Participation = No proper way to reach all group of people
= Community has less positive attitudes towards waste
management

» Less attention to increase public awareness
= Projects conducted only for selected groups of [geop

Strategy  planning = Less consideration on air and water pollution

and development |« Have not developed proper system for recycling east
transportation

» Political interferences

Project coordination| = Inadequate coordination with related communities

Legal framework » Inflexible legal framework
* Inadequate legal solutions
= Policies are not clear on matters of funding.

Supportive = Collection and transportation equipments’ shortage
environment » |nadequacy of available lands for composting, dumg@nd land
filling

= Accountability is less among of employees of |cathorities
» |nadequate resources
» Less enthusiasm of private sector organizations

Budgeting * Less budgetary allocation for equipments
= Polluterpayconcept is not well functioning

Accordingly, findings revealed the importance ofmrpittee involvement in strategy planning,
development and project implementation stages. Meweit is identified that there is lesser
community participation. Therefore, through estthilig community based committees it will be
possible to create proper links between projeciviies and communities. It will be helpful to

achieve community participation in project implenaion stage hence get their involvement in
strategy planning level in SWM projects.

Most SWM project failures occur due to improper ag@ment at project coordination, handling of
legal issues, financial management, handling ofpegent and personnel and strategy management.
Although having adequate resources such as furdleguipment, unless a project implements proper
management strategies, it can end as a failurence{ét is important that any critical project &t

be linked with strategic management.
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Further, the research study shows that gaps aniseadless participation of target groups. Succiéssf
project participation can be achieved through anese of every stakeholder regarding requirements
of proper SWM strategies which motivate involvemaith positive attitudes. It can be achieved
through awareness or training programmes to estapliblic - private community participation.

As mentioned in section 3, there are no waste nw@nagt projects targeting disaster waste
management in Sri Lanka, other than the one iedisfter the Asian Tsunami in 2004, called
Construction Waste Management (COWAM) project. Ffers consultations on sustainable
management of construction and demolition wasthiwithe targeted region. Major gaps identified,
according to respondents’ are, public unawareress, enthusiasm among the public, legal issues,
value and ownership issues, access to private pyomafety of workers, unavailability of single
point responsibility and lack of resources suckabsur and machineries.

Accordingly, in respect of both municipal and disasvaste, similar gaps of waste management such
as less participation of community, legal issueadequate resources, etc are prevalent.

6. Conclusions

Solid waste becomes a global challenge due to dimnitesources, an exponentially increasing
population, rapid urbanization and worldwide indadization. In developing countries like Sri
Lanka, these factors are further affected by inadtxfinancial resources, inadequate management
and technical skills within municipalities and gowament authorities. Therefore, many solid waste
management projects were introduced to avoid tdesmebacks. However, environmental, social and
health impacts are still visible as a result of paaste management practices. Thus, this became a
researchable problem to further investigate to tifleryaps existing in solid waste management
(SWM) projects in Sri Lanka.

The aim was achieved through in depth investigatibrselected three SWM projects (cases) at
national level. Unavailability of proper proceducereach all groups of people, less positive atétu

of the community, less attention to increase comnitpuawareness, political interferences, lesser
consideration on air and water pollution, unavaligbof proper systems for recycling waste and
transportation, absence of community participatiostrategy planning and development, inflexible
legal frameworks, inadequate legal solutions, lesdgetary allocations and inadequate resources
(collection and transportation equipment and lafiodginal disposal) are identified as gaps in solid
waste management. Public unawareness, less ergimusienong public, legal issues, value and
ownership issues, access to private property, ysadétworkers, unavailability of single point
responsibility and lack of resources are identifeed major gaps prevalent in the case of disaster
waste. Establishment of community committees witbeas to strategy planning, development and
implementation, adopting strategic management itacalr activities of project to minimize failures
related to financial resources, project coordimatimandling of legal issues, handling of physiaad a
human resource and enhancing public awareness ecgmoposed as ways to minimize prevailing

gaps.
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