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SUSTAINABILITY OF WASTE MATERIALS IN AFFINITY
WITH ECOLOGICALLY SUSTAINABLE DEVELOPMENT:
A CASE STUDY OF KOSOVO

TRWALO SC MATERIALOW ODPADOWYCH W POWI AZANIU
Z EKOLOGICZNIE ZROWNOWA ZONYM ROZWOJEM:
STUDIUM PRZYPADKU KOSOWO

Abstract: Using our natural resources, we produce much whsatecan be recycled as a useful resource, which
further contributes to climate change. Kosovo, gaheproduces a huge amount of waste, particulBrightina

as the capital its capital city. The study preséritethis paper investigated the high-rise building Ulpiana
neighbourhood of the city of Prishtina and wasspdsals in Kosovo, focusing on the challenges bamiwaste
management, particularly on the recycling of higierurban generated waste. The research methodsstcon
empirical observation through urban spatial zorese&rched model of high-rise buildings, surveyeddhd use,
and recycling process of a total generated was#8f8 kg daily/per one structure. According to teaceptual
and calculated findings strengthened with awaref@ssustainable consumption, and proper urbaresjyafor
implementing the recycling waste materials, itnidicated that the waste amount can be decreaseckeyaled

for about 25 % from the total waste generated daily

Keywords: ecologically sustainable development, waste, Kosov

Introduction

Metropolis is a wide holistic system, and organisvith specific and multiplex
metabolism that transforms vast amount of energperates huge amount of waste, and
emanate specific pollutants. Moreover, urban regji@me spatially unique and very
characteristic in affinity to the waste managemdténce, human communities have
consistently made efforts to create a healthieirenment [1]. Kosovo, generally produces
a large amount of waste, particularly Prishtinaitascapital city. Actually, there are no
sufficient capacities of waste management engingesystem to cover the waste disposal
expanse. Waste management system in Prishtinaseyseone of the main ecological
problem for urbanites and society, hence, we havmetconceptually clear, that everything
we throw is not waste nor is the necessity to bilmy waste in landfills, because by
recycling it, we have more resources for economid human development. Kosovo is
devoted to the premise of reducing the waste imfatite environment, by reassuring for
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efficiency in urban strategies, aiming for the dmyawaste management system, and
essentially using renewable energy resources [2]le Bndorsement of sustainable
development in relation to the waste managemem¢sys encouraged by the EU, through
various environment regulations for healthier sit@nd municipalities. In Kosovo, the
amount of waste increases continuously and expamdsthly. While the waste
management, and actual framework of arrangementjaite from being acceptable, the
Kosovo environmental strategy, recognize the imb@st actions, and environmental
clarifications for waste management healing proocesl{2, 3]. Furthermore, the legal basis
is presented by the Law on Waste No. 04/L-060, lvkbimnstrain the conceptual strategy on
waste management that consist of information asgssment of the actual situation on
waste management. The waste management policyedE thopean Union is implemented
through the waste management strategy, directieggjlations, and decisions, hence, as
stated by the Cimdina et al. the efforts of thedpean Union to reduce the impact on
climate change are going in two main directionse Tihst in order are the increasing the
proportion of renewable energy resources, and ¢cersl are related to the quality of the
energy efficiency [4]. According to the World Engr@ouncil, governments, should
recognize and include the size, scale, pace andethéed development in the energy sector
and relations with the sectors. The government ralsst ensure that the energy strategy
and policies are appropriate to the required tasks coordination must be at the highest
level [5]. Furthermore, Maczulak argues that: Comities notice waste when they see it,
but, unseen substances are strong matters bechegeenter in environs quietly [6].
Further, Miller and Clesceri on the other handestahe directness, ugliness and growing
of a waste disposal scene encounter us with migcvobans of nature [7]. Hence, nowadays
studies have assuredly presented that waste saegast danger to the environment and
public health. Moreover, regarding the challengks/aste treatment, Kosovo strategy on
waste management arranges the objectives in tlikdfewaste management for the next
decade, whereas regarding the law enforcement stewiganagement, it is focused on [2]:
- Reduction of waste generation, reduction of thewarhof waste at source;

— Development of infrastructure for the establishredren integrated management;

— Reduction of risk in the environment from waste;

— Capacity building for waste management in urbarezpn

— Education of public, promotion, and training ofioils;

— Completion of legislation and standards.

The approved strategy shall administer and cledeljne the management of waste,
from its creation to its final disposal. The objees are to establish a sustainable functional
system for waste management, which will be in ataoce with the standards and
requirements of the EU, and national legislationwaste management. The principles of
waste management to be undertaken according toti@$o are [2]:

- Avoiding and reducing waste production, thus, miring the risks from waste;

- If reduction at source is not possible, then thetevahould be reused or recycled,;

— Generating energy from waste;

- Waste that cannot be reused in a rational mannast e disposed in the most
environmentally acceptable manner.

Conceptually, what are the issues regarding thdymtoof life cycles? Nakamura and
Kondo, argue the issues related to product lifelesyc The researched methods
of input-output data endure weakness in conclusibnsontinuity of research process that
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does not consider the natural countenance of feeclicle [8]. Regarding the above
conceptual facts, we argue that new challenges ldhatimulate new studies,
environmentally safe processes, especially wherstidnedard biogenic composition easily
grasp into the groundwater is nitrogen, in theatércondition [9, 10]. With the objectives
towards the exploitation of all resources, in ortteprovide a better and higher quality of
life. Spatial planning and the necessity of evalvihe metropolitan urban zones, represent
a much-needed holistic development of spatial fraomk, aiming to achieve a better public
health for their urbanites, with a primary aspwoatifor the social wellbeing. Therefore,
a qualitative waste management system strengtheitbda sustainable urbanization and
architectural design strategies determines thesateeation, waste management structures,
and material processed framework, which essentidgdlijver the desirable solution for
healthier living. The aim of this research is tadewt and recommend ecological actions
for municipalities to improve the material recygdiefficiency, soil quality, public health,
and urban sustainability. The paper presents rafitee review, the standards of criteria and
methods used for friendly eco-design, illustratios® presented as a visual design
instrument to further support the preservatiorhefénvironmental.

Materials and methods

The study presented in this paper has investigiedwaste disposal sites, waste
management process of the city of Prishtina, amedsthategy on waste management of
Kosovo, focusing on urban design and environmeptalution issues. The research
literature investigated the establishment of the-@éesign framework of sustainable
architecture and urban development, further enwiemtally interrelated with waste
management. Methods consist of empirical obsematiiwmough urban spatial zones. In
order to receive clearer data and information, aede was done within the holistic
ecological context of waste site structures, gualftsoil, waste pollutants, urban planning,
with more focused on the environmental featuresnaigg to the most polluted streets of
the Prishtina. The research was conducted fronmieicipal urban plans, documentation
and drawings. The collected data includes mapssgiar waste disposal zones, ecological
attributes of the space, and additional data waedan the analysis of the existing state of
waste management. Furthermore, research was mat weiisting state of recycled
materials, with a primary objective to promote ausible development in relation to the
waste management. The objective of this paper iadaress four dimensions that are
interrelated to the sustainable development, egologban planning in relation to the
environment, waste impact according to the actedtion, and distance of the municipal
waste sites from the city of Prishtina. The dimensimentioned above are interdependent,
and represent sustainable actions as follow:

— Promoting the sustainability;

— Improving the quality of the environment, and urlemd use;

— Evidencing the impact of waste sites on urban zofi&sishtina, and Kosovo;

— Implementing preferred waste management accordimghe EU standards and
regulations;

- Preserving and promoting ecology, and spatial enwrental development.
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Spatial development of Prishtina

Spatial development of Pristina in the past hashea&n the objective of research in
professional and scientific programs. Chronolodycait is important to highlight the
actions of spatial arrangements of urban plannfrigrishtina [11-13]:

— Prishtina Urban Development Plan (1937). Treated dtea of 192.72 ha, and was
programed 16,000 inhabitants,

— The second Urban Development Plan (1948). No toatlee existence of this plan;

— General Urban Plan (1953). The plan dated up t®188d the town was planned for

50,000 inhabitants in the area of 950 ha,

— Directive Plan - Traffic and Dedication of City Zesm (1967). Plan for

100,000 citizens,

— In 1969, the Directive Plan for Traffic and Dedioatof City Zones was replaced by
the General Urban Plan of Prishtina.

The overall urban and spatial development plan9i®8lwere approved for a timeline
to year 2000, covering the area of 4335 ha for@&bjnhabitants.

1948 1953 1971 1991
40,361 47,24« 98,27 19,029¢
Inhabitant

Fig. 1. Spatial changes of land morphology, andbemof inhabitants through decades, city of Pnhti
[12,13]

The demographic, and urban boom in 2000, the psockancontrolled growth of the
city are a result and characteristics of majoresitiafter major crisis. According to the
survey of the OSCE the city of Prishtina in 200@ B45,477 inhabitants [11-13]. The new
millennium began with crucial activities for Pristd, in conditions of demographic and
environmental development. The city had experiengedultidimensional change in all
possible fields. Being the capital city of Kosowo,a very short time the population of
Prishtina has nearly doubled, adding every day afmately another 30 % of the
population coming here for work, or possible setdat and migration [12]. The
uncontrolled growth of the city, has made the solaste management a serious problem.
Prishtina had encountered many restrictions witldfil waste and garbage collections, in
this context, city faced many ecological challengesv collection coverage, lack of
contemporary treatment and unsuitable waste maregfefrom recycling and disposal
structures. All this impact on environment has lesuwith air pollution, degraded quality
of water, and overall risk for public health.
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Generated waste

The amount of generated waste per inhabitant iro¥@$n 2008 was 167 kg, in 2009
was 193-297 kg, in 2010 and 2011 was 335 kg, argDir? was 334 kg. These data show
a significant increase in the amount of waste ppita. Compared to other regions, the
region of Prishtina has the largest annual amofinvaste generated per inhabitant. In
2008, the daily average waste generated per irdrghitas 0.9 kg, in 2009 it was 1.2 kg, in
2010 1.4 kg, in 2011 1.3 kg, and in 2012 it waskg4ln other regions, on the other hand,
the average daily waste generated in 2008 and 2@390.3 kg to 0.6 kg, in 2010 was
0.8 kg, and in 2011-2012 was 0.7 kg, as present@alple 1 [14, 15]. The data presented in
Table 1, show that the largest amount of wastelieated ‘door to door’, while according
to the collective housing, the service of collegtis smaller. This difference between the
amount of waste collected by ‘door to door’ andvieer of collecting is very common in
other regions, compared to the Prishtina regiomddeby using our essential resources,
and through ineffective energy efficiency, we hatgcome of much waste that can be
recycled as an appropriate resource, which fueherches the climate change [14].

Table 1
The amount of municipal waste collected per/intaatiet, [kg/yr; kg/day] 2009-2012 [15]
2009 2010 2011 2012
c
o > > > >
5 2 8l 2 8l g 8| 2 8
s |22| ¢ |B2|22| ¢ |82/ =22| ¢ |%=|22| %%z
S | 58| & |88/ 58| & |88/ 58| & |S88| 58| & |88
= 3= = 2| 8= = 2 87 = 2| 8= = g
n < c| < c| < c| < <
£ £ £ £
Unit 1000/ kg/ 1000/ kg/ 1000/ kg/ 1000/ kg/
Mg Inhabitant Mg Inhabitant Mg Inhabitant Mg Inhabitant
Prishtina ) p
Region 218 436 12| 222 511 1.4 23( 488 1B 248 15 4
Other 187 117 0.3 293 223 0.4 352 278 0.8 352 269 7
Regions
Kosovo | o5 | 193 | 05| 515| 201 08 582 33 0b  6ds 334 0.9
Total
Table 2
Percentage of waste by type: Pristina [16]
Type of waste Prishtina [%]
1 Biodegradable 41.00
2 Wood 1.20
3 Paper 12.80
4 Plastics 14.80
5 Glass 4.50
6 Textile 3.50
7 Metal 1.20
8 Dangerous remains 0.40
9 Inert waste 7.20
10 Other materials 13.40

Table 2 shows the waste structure according tayies of waste in the Prishtina city,
where municipal plans are developed for waste memagt in Pristina. Moreover,
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comparing the structure by types of waste in Rnshfor 2003, comparing to 2012, it is
evident that the structure according to the kinfdsaste has changed enough. As presented
in Table 3, in the percentage on the volume of $tgial waste from businesses with seven
or more employees, the largest amount of wastemgmgted in the production sector for
food and beverages, 49 % in industries with moaa geven employees.

Table 3
The amount of waste generated, and hazardous frasteompanies with seven or more employees [16]

. Waste not dangeroug Waste dangerous
Group Type of industry [Mg] [Mg]
14 Mining and quarrying 172.68 35.5
Manufacture of food products and beverages
15-6 Manufacture of tobacco products 297.17 550
Tannin or leather covers; bag production, handhags,
17-19 297 -
saddlery, harness and footwear
20-22 Publishing, pri_nting and rep_rodl_Jction of media 445 85
Registered organizations

23-25 Manufacture of rubber and plastic products 5134 -

26 Manufacture of other non-metallic products 94.49 34
27-29 Manufacture of machinery and equipment 415 -
30-35 Manufacture of other transport equipment - -

36 Manufacture of furniture 47 30

37 Recycling 15.32 -

40 The supply of electricity, gas, steam and hdewa 11 -

41 Collection, purification and distribution of veat 244 -
Total 566.66 36.9

Furthermore, based on the presented data it islleaident that large amounts of
waste come from the mining sector, and it mustweéeaced that the mining sector mainly
generate large amounts of dangerous waste. Thecatediaste can be considered as
a dangerous and special waste and it can be dedmedwaste generated as a result of the
diagnosis, treatment and immunization of humarandmnals. In many cases, hospital waste
can be considered as hazardous waste, which cae caicontribute to presenting serious
illness or death, or when its exposure increasesisk for public health or the environment
if not properly managed or disposed properly [Idgdical waste is mainly divided as
follows [16]:

— Biological crops and their residues and stocksoot@minated substances;

- Human blood and its products, materials contaméhedigh human blood,;

— Sharp materials such as syringes, pipettes, shated utensils and needles;
- Contaminated medical devices, in contact with itddanaterial;

- Contaminated left over from infected materials.

Kosovo landfill waste status

Efficient waste management is of crucial importate@reserve the environment and
public health. Eliminating waste disposal and adeagnmanagement of sanitary landfills in
general are of fundamental importance. Kosovo asoantry aspiring to European
integration process, must progress not only inntlamagement of sanitary waste landfills,
but also in all segments of other waste manageineatcordance with the relevant EU
Directives. In general, municipal and regional f#isl waste are managed by public
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enterprises, and there were ongoing problems. &urtbre, despite these problems present
in Kosovo, landfill closure would not be as an @aitdive solution to the problems, because
it would create even greater illegal landfills [16]

Landfill waste in Prishtina

Regional sanitary landfill in Pristina is locatedthe municipality of Obilig, in a place
called Mirash. The construction of this landfilldaa in 2004, and it started to operate in
2005. The construction of the landfill was fundsgdtive European Commission. This waste
landfill collects waste from the municipalities d®ristina, Obilig, Lipjan, Fushe Kosova
and Drenas. The size of the collecting landfilhi®ut 40 hectares. Its lifespan is estimated
to be 15 years, with a total capacity of 3,500,069 and the monthly capacity of
6000 Mg (tonne). During the site visits and resealone, it was concluded that the landfill
is not in a good condition. The biggest problendeniced are the malfunctioning of pumps,
which has resulted in the creation of a wastewldsin, totally mixed with surface water
and groundwater. Hence, there are no oppressior@mngacting of waste, and linkage of
polluted water is a common occurrence. This hasctdtl the space of waste to be reduced
[15-17].

Table 4
The amount of municipal waste collected per intzatti2014-2015 [15]
Waste/ Waste/ Waste/ Waste/
Prishtina Inhabitant/ Inhabitant/ Kosovo Inhabitant/ Inhabitant/
Day [kg] Year [kg] Day [kg] Year [kg]
2015 0.59 214 2015 0.48 177
2014 0.50 193 2014 0.40 140

There are no licensed incineration plants for lmgnhazardous waste in Kosovo.
Before 2008, only 20-30 % of these wastes weredaliin the furnace, while the rest was
thrown into municipal waste areas. Most of thesgnierators have been out of operation
since 2008, partly due to failure and due to nomiéance with environmental standards.

Table 5
The approximate amount of medicinal waste generaedcapita” in Kosovo [18]

Type of Daily amount Annual amount Annual amount
waste [kg/capita] [kg/inhabitant] [Mg]
Medicinal waste 0.0024 0.876 2014.5

Same situation is in the University Clinical CentfeKosovo in Prishtina, where part
of the medicinal waste ends up in the waste ldndfiMirash, while a more sensitive part
that can be extremely dangerous to the healthtiakols are buried alongside to the Pristina
cemeteries in the Arberia neighbourhood. Furtheemnamedical remains from the
University Clinical Centre of Kosovo, mostly fronmet Pathological Institute and the
Gynaecology Clinic, are sent to the Prishtina cenet. Hence, remnants of the placenta,
remnants from the ambulatory Pathology InstituteJ apecimens from the examinations
performed at the Pathological Institute actually mot processed in the hospital incinerator,
simply because they are out of operation. Accordimghe survey of the civil society
organisations, burial of the Prishtina hospital teas the city cemeteries is inadmissible.
Collection of hospital waste and their coverageniontravention of legal norms and
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international practices and that these wastes dHmuitreated differently, since in this form
the life of the citizens is endangered. On the ottand, it is also difficult to estimate the
exact number of injuries and infections, which iaterconnected in contact with hazardous
waste, since there is no accurate evidence oftinfexand data taken from hospitals.

Table 6
Quantity of medical waste treated in sterilizatpants [19]
Institution Waste 2011 [kg] 2012 [kg]
University Clinical Self-generated 133,360 113,800
Centre of Kosovo. Contracted 7,757 15,057
Prishtina Total 141,117 128,857
Table 7
Average of medical waste [kg] treated at planteilation to the number of patients [19]
Institution 2011 2012
University Clinical
Centre of Kosovo. Prishtina 1.57 131

The form of combustion waste treatment, are limiggdl not implemented by the
healthcare institutions, because the incinerataxe mot met the environmental criteria’s.
Insufficient functioning of the incinerator as arber in health institutions and the lack of
other alternative waste management forms has cansettquate treatment for certain
types of waste, waste that cannot be treated inotimr plant, or other way. Hence, how
these types of waste are treated? Inspected adfahe Auditor General has noticed that
the initial separation of medicinal waste is nohéldn every case, among other things, the
contracting company does not make regular suppligls these tools that serve for the
initial classification of the waste. According toet Auditor, there are cases where sacks,
partition vessels, and containers are missing, ,ewersome cases medicinal waste are
mixed with other common waste [19]. In absencenofrierators, for the treatment of the
pathological waste of human origin, actual situatéiscloses that the burial of medical
waste represents the only solution, health in@itist have contracted municipal waste
management companies to handle medical waste. Howthere are legal facts that even
those companies dealing with waste treatment, i@mended only for common waste
management. Furthermore, the law of waste managefiorasees that all companies to be
licensed for the types of waste they treat, as agthe persons who manage them.

Table 8
Waste quantity for Kosovo, Croatia, and Slovenja [2

Total amount of waste Total amount of waste
Total amount of waste in municipalities in municipalities per year
[Td] [Tglyear] [kg/capita]
Kosovo 2.504 04 192
Croatia 12.6 1.2 270
Slovenia 8.4 0.8 400

" Tg = 162 g = miillion tonnes

Waste management in Kosovo endures serious andusbyproblems. Delays in
solving the difficulties of managing the differégpes of waste have resulted in the current



Sustainability of waste materials in affinity wigisologically sustainable development: A case stud@87

situation, which in terms of management is defitiemd financially it is very difficult.
The enormous challenge is the creation of a wasteagement system at the local level,
with which the entire management system will organcollection of waste from their
territory. Furthermore, the main of the challengesfar was the legislation, legal under
acts, and the division of competencies for wasteagament. Environmentally crucially,
there are no incinerators for the waste manageimetiie municipality and region levels,
the same situation is reflected in the medical gdstatment, incinerators have been
operational till 2008 in the health institutions.

Table 9
Waste treatment and disposal in Kosovo [2]
Collected waste ;g:fﬁtg: \t,;l::ttrisefncir Accumulated waste Collected waste
for recycling [%)] 9 [%] for incineration [ %] for landfills [ %]
Kosovo 9 1 - 90
Table 10
Waste quantity from Prishtina’s regional, and mipzitsanitary landfills [Gg/year]16]
City 2009 2010 2011 2012 2013
Prishtina 84.661 87.742 81.817 78.394 89.806

"Gg = 1000 Mg = 1000 tonnes

Debris on the urban structure of Prishtina has tleeommon view for many years.
Actually, in this research are identified threeatalireasons for this situation:
— The municipality of Prishtina does not have all p@ficiency needed to process
a complete contemporary waste management strategy,
— The municipality lacks on the needed assets amiiress to keep the city clean,
— The urbanites themselves do not contribute on aested level of their role in the
process of keeping the city clean.
Moreover, the municipality of Prishtina lacks sciffint experience in the field of waste
management and contemporary treatment of modertewtss argued that Prishtina is
actually one of the dirtiest cities in the regiafy is that so?

Discussion

From the site survey and research done, therevadengly ongoing problems with the
operation of waste in landfills. Furthermore, th&gdest problem evidenced is the
malfunctioning of pumps, which resulted in the tiea of a wastewater basin, totally
mixed with surface water and groundwater. Furtheemthere is almost no oppression and
compacting of waste, and linkage of polluted wasea common occurrence, which has
affected the space of waste landfill to be redudadkn the burning of waste in landfills
was often evident. It is crucial to study, adoptapt and implement adopted strategies for
waste management, which will enrich efficiency dadste treatment and reduce hazard of
public health. In Kosovo, there are official comgasnthat operate with the collection of
specific types of waste, such as: paper, plastietals, batteries, cans, tires and oils. In the
absence of structures for waste recycling and gsicg, some of these companies only
operate with the collection of specific types ofsteato be exported in other countries in the
region, which have facilities for recycling such st& Waste collection companies are
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various, although many in number, they have liddpacity and many of them are not
licensed to legally operate [16].

Waste recycling

Waste recycling is a process where technical bisneérive from waste, ecologic and
economic part. The importance of recycling lieshie reduction of the amount of industrial
and municipal waste, which are sent to sanitargflis. Through waste treatment with
recycling method is created a new opportunity, gisiecondary raw materials by creating
new products, further reducing the use of new @httgsources for the same purpose. In
Kosovo, there are few facilities for recycling, migifor recycled plastics and paper. There
are several small companies that benefit through rétycling of paper packages for
deployment of eggs, and toilet paper packages. ematxample, that can be mentioned in
a positive context is the project for collectingdaecycling water bottle caps, for securing
wheelchairs for persons with disabilities [16].

Reuse of waste in Prishtina

Some products are designed and manufactured irydhatican be used several times.
EU regulations clearly suggest that manufactureailshconsider the possibility to reuse
the packages. In other cases, products can begsextdor the same or similar use, the
reuse of plastic bags or glass jars are common gheaniThere are several reasons for the
reuse of products:

— Save energy and raw materials,
— Reduced cost for storage,
— Reduced cost for merchants and consumers.

In Prishtina, there are cases of reuse of PETdsoftr water, but also for packaging
milk and selling it in the local market. Also, teeare companies which reuses bottles for
refilling and gives the consumers compensatiortheir return. There are more and more
initiatives for opening of shops with used produdteluding clothing, electronic
equipment, used tires, and other items. In mostscdisese products are imported from
western countries, and this is a positive aspet¢hénprocess of reuse, a positive action
since many of these items go to waste, which ingant clearly increases the amount of
waste.

Burning the waste

Another form of waste treatment, common in Kosavdy burning the waste. This is
usually done to reduce the amount of infectioustevas actions to finally destroy them.
Frequent cases are burning drugs seized by cusinthese with expired use or burning of
various items seized by customs as part of susmagjmods. Burning is done in controlled
landfills that have an environmental authorizatipom Ministry of Environment and
Spatial Planning. There are also examples of bgroinoil waste used mainly for energy
recovery heating, although such action is not adldwas well as cases of burning waste in
landfills are considered illegal [16].

Promotion of urban Ecologically Sustainable Develoment

Environmentally, the need to reduce waste, incngaghe amount of recycled
materials and implementing a sustainable use oémahtresources is a crucial directive,
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which are approved by all levels of government. &sustainable human development, we
have an obligation to have effective actions far Waste management. Furthermore, the
actual services are not well established and tHeatimn concept is not the most preferred,

and it needs to be enhanced.

gressemsssssss e » High-rise buildings
: as a researched model

Fig. 2. Locations of high-rise buildings in UlpiarRrishtina [14]

Qualitative waste utilization and waste reducti@mmot be accomplished unless the
environmental actions are supported from the mpality of Prishtina. Furthermore, it is
argued that the improvement in waste separationcatidction systems is an essential
factor [14, 16]:

— To promote awareness of households recycling assubdal;

To identify the real issues of the waste managenspecific to high-rise housing;
— To promote urban culture awareness for waste, anthmination;

- To promote the practical actions of waste collettio

v

High-rise buildings
as a researched model.
o

The case study units,
in one floor.  -eveeeenn

g S g S

Fig. 3. The case study units, for the researcherhigh-rise structures, Ulpiana. Prishtina [14]
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Table 11
Area, size and structure of the investigated hausiits [14]
. . 2 Units/per Inhabitants/per | Inhabitants/per
Unit Structure Story No: | Area Story [m?] Story Unit Structure
1 11 384 6 4 264
2 13 Cca: 384 6 4 312
3 13 Cca: 384 6 4 312
4 9 Cca: 440 6 4 216
5 9 Cca: 440 6 4 216
Total 1320

This case study aims to investigate householdsigifibla neighbourhood as presented
graphically in Figures 2 and 3, in high-rise builgs for recycling environmental actions.
Further, it permanently promoted in the neighboothahe environmental understanding
of waste recycling in practice, accompanied withgtical guidance for the implementation
of those actions. The case study presents the tampm of environmental approach to
promote urban health culture, hence, a new straiegsequired to implement urban
environmental actions in a full cooperation withe tinunicipal authorities. Promoting
recycling actions are the most obvious actions thiewve truly sustainable waste
management, especially in medium and high rise iteathral structures with design
parameters as presented in Table 11, which areetsteenvironmental models for collective
collecting of urban waste, thus, aiming simultargpin recycling urban, and quality waste
management of wide neighbourhood actions. Conckyptware identified the four phases
during the collective collecting of urban wastetw neighbourhood waste containers:

- Inhabitants deposit the waste to the containergjngothe materials to collection
dedicated containers, thus, making the recyclinggss easier;

- Inhabitants deposit the waste to the containerdedownaste are site processed, and
loaded into the dedicated vehicles;

— After the loading of sorted waste into the dedidatehicles, close zone must be
cleaned from possible left debris, and other wastieh was not processed;

— Finally, the close zone and containers must benelathis is especially important for
possible attractive zone for animals, seeking foodf Moreover, the qualitative
cleaning of the waste containers, represents tts¢ &ind most preferred hygienic
prevention of spreading infectious diseases.

Table 12
Municipal waste collected in 2014 [15]
Site . .
. Collective housing Door to Door Total
Collection
[Gd]
Prishtina Region 17,446 | 77,283 | 94,729

In this research, was estimated that urbanitesidee! in case study zone, the five
structures in Ulpiana neighbourhood in Prishtinaye f high-rise building with
1,320 inhabitants, according to the research dat2d15, have generated 778.8 kg waste
daily, in relation to the collective housing as gmeted in Table 12. It is argued that
according to the conceptual findings in this pajeis possible to sort the recycling in
dedicated containers, amount of circa 25 % of tdédlly waste disposal. Furthermore, it is
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concluded that in the studied high-rise structutégse environmental actions can go
further in using biodegradable plastic bags, wiiigh strengthen more those environmental
urban actions. Thus, the amount of total 778.8 &iydvaste, can be reduced for about
190 kg daily dedicated for recycling/per structure.

In order to succeed those environmental friendlyioas, there must be some
stimulating measures for the urbanites involvedhis sustainable framework, moreover,
there must be clearly defined what are the benefitthe urbanites for participating in
waste recycling management, and finally those hbinefust be kept continuously and
promoted widely to be attractive. The data preskinterable 13, the production and export
of waste treated, recycled, and used in KosovoOib52 was 16,382 Mg of metal debris,
66 Mg of paper and cardboard, 2,606 tons of plastiste and 36 tons of disintegrated
devices. The total input was 19,107 Mg. The totadoant of processed waste was
19,090 Mg. The amount of exported metals waste Mag43 Mg, while the total waste in
the country which was processed was 1,739 Mg.

Table 13
The amount and destination of waste [Mg], manageckbycling companies in Kosovo [15]
. From which
Waste/Material Total Exported Processed/used

Metal, metal waste, metal waste with colours 16,382 14,643 1,739

Paper 66 60 6
Plastics 2,606 2,072 0.534
Equipment, fragmented parts of vehicles, electronic
; . 36 16 20
equipment, batteries

Conclusions

The research model of high-rise housing, survegedviste management in recycling
process with a total generated waste of 778.8 Ky, daccording to the conceptual and
calculated findings, with a proper urban strategythe implementation of recycling waste
materials, indicates that the waste amount carebeedsed and recycled for about 25 % of
total daily generated waste. Furthermore, recyatiaig go up to 30 %, in a year compared
to the actual state. In regard to the actual enwiental conditions in Ulpiana
neighbourhood, it is expected that those urbamastwill be visually noticed in relation to
the dirty streets. Based on the research findingsemted with the best practices of
literature review, it is recommended that ecololgizgareness for qualitative environmental
waste management, and awareness for recycling ggedematerials, originate a non-
negotiable ecological development strategy. Moreavshould be especially implemented
in high-density housing, and it can be explainezb dly the thermal conditions [17], as
predecessor model of future hybrid high-rise agditral structures. Furthermore, the
recommendations of this study are as follows:

— Promoting, developing and implementing ecologicaioams for sustainability;

- Implementing the incinerators for burning the matland common waste;

— Implementing projects, and programs for recyclingatment and reuse of the waste;

— Toincrease inter-institutional cooperation in sustainable development;

— Raising awareness to youth, about waste disposapjmopriate places and perform
obligations to communities;

— Building the waste treatment plants in every mypatity of Kosovo.
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Fig. 4. Differences in use from sustainable awassnéechnical solutions aimed at minimizing the
negative impact of the landfills on the environmeahd environmental friendly actions for
sustainable waste recycling

Moreover, for technical solutions aimed at minimgithe negative impact of the
landfills on the environment [20, 21], must be takiee engineering works in implementing
the insulation layers from geotextile, plastic wsapr clay in landfill structures, which will
prevent the drainage of wastewater, thus prevemiakpge from the regional landfills into
the environment. Environmental protection from testewater pollution should be made
through a drainage system, where the contaminatesdewater stream must be controlled
and directed from the landfill to the waste treattm@lant as presented graphically
in Figure 4.
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