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Abstract. Waste is still a problem in various countries, especially developing countries. The problem of
waste in big cities is different from small and medium cities. The amount of waste tends to increase along
with population growth and an increase in living standards is not accompanied by the availability of
adequate infrastructure, especially in waste management operations. Ponorogo Regency is one of the
small cities in the province of East Java that has failed for 4 consecutive years to win Adipura because of
poor evaluation on aspects of waste management. This study aims to examine the availability of
infrastructure, especially technical waste management operations in small cities with a case study in
Ponorogo Regency. The results show that in 2026 the projected population of Ponorogo Regency is
147,519 people with a volume of garbage generation of 442,556 m¥day. The amount requires availability
of 246 units of carts, 16 units of dump truck, 71 units of containers at the transfer station, as well as the
expansion of Mrican landfills to 5.4 hectares.

Keywords: Waste Management, landfills, infrastructure

1. Introduction o8

Waste is almost a problem throughout the world, especially 1n developing countries. The amount of
waste tends to increase along with the growth of the population and the increase in living standards.
The biggest residue-producing areas come from housing and commercial areas [1]. The oldest and
most commonly useﬁnal disposal method is landfill [2]. Landfill is widely used, among others,
becaus is simple, low investment and operating cost and has a large capacity [3]. Howeve@hany
ur‘banmas in developing countries use non-sanitary and uncontrolled landfills [1]. This the
potential to cause environmental polltaan and health problems [4].

Indonesia is a developing country with an average solid waste production of 0.76 kg / person.day.
The average wast§froduction when multiplied by a population of 246,533,673 people will produce
187.366 tons/day in a total area of 1,890,000 km?® which is divided into 33 provinces administratively
[5]. Waste problems in big cities are different from small and medium cities [6]. Average waste
production in small cities is around 0.64 kg/person per day [7]. Waste production varies depending on
economic activity, lifestyle, population, number of industries and commercial [8]. However, t
characteristics of the resulting waste have almost the same type of typ@wgy, where 62.5% In
metropolitan cities and 63.55% in small cities come from household waste. Differences can also be
observed in other sources such as traditional markets, the commercial sector, and offices. Traditional
markets in small cities produce more waste than in metropolitan areas. This is because traditional
markets in small cities are still frequentlyggisited [7][9]. Waste that is not managed properly will have
implications for the expansion of slums. According to a report published by UN-HABITAT in 2003,
nearly one billion people live in slums, or nearly a third of the world's urban population. If current
trends persist, two billion people will live in this area by 2030 [10]. Based on these conditions, good
waste management is very important. Waste management aims to address aspects of aesthetics, land
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use, economic, %lth and environmental problems associated with improper waste disposal [11][12].
Improper waste management will trgffr the emergence of sources of air, land and water
contamination, as well as being harmful to human health and the environment [10].

Ponorogo regency is one of the small cities in the province of East Java. The city failed for 4 years
in a row to win Adipura. Adipura is a national award for cities in Indonesia that is successful in the
areas of cleanliness and en\?nmental management. The failure of the regency of Ponorogo to
achieve Adipura was mainly due to the poor evaluation on aspects of waste management, especially
the final disposal site. The final landfill for Ponorogo regency is in Mrican village, Jenang district. The
area of landfills is only around 1 ha. At this time, the local government of Ponorogo regency is
planning an expansion of the landfill.

Previous research has various factors that influence waste management including family size,
education level and income, community perception and participation, retribution [13][14]. In addition,
gender, environment, availability of landg#gcation of the house illustrate people's behavior towards
waste [15]. In developing countries, 90% of the waste produced ends up in open dumps. This is what
makes the costs of collection, transportation, and disposal become expensive [16]. The process of
collection, transportation, and disposal is influenced by various factors, one of which is infrastructure
[11][17][18]. This study s to analyze the availability of infrastructure, especially technical
operational management of waste management in small cities with a case study in Ponorogo regency.

2. Methodology

2.1 Location

Observations were made in the urban areas of Ponorogo including Babadan, Jenang, Siman and
Ponorogo district.

2.2 Limitations and scope

e The object of study is urban solid waste, not including hazardous solid waste due to special
management needed;

* Ponorogo regency population data used as a basis for projection is population data for 2011-2015;

e Projection of waste generation is carried out in the period of 2017-2026;

e Ponorogo regency waste management area is divided into 2 namely urban and rural areas. In this
study using urban areas.

Data processing and analysis

needed for this research are primary data and secondary data. Primary data is obtained through
field surveys in the form of existing conditions and interviews with the communities around Mrican
temporary landfill and final landfill. Secondary data is data that has been available in related
institutions such as the Central Statistics Agency of Ponorogo and the Environmental Agency of
Ponorogo in the form of population and availability of waste management infrastructure. The stages of
data processing and analysis in this study are as follows :

2.3.1 Calculate the population ratio using the formula:

r= ”:“ x 100% (1)

Where: P, = total base year population; P, = total population of the i-year; r = population ratio
2.3.2 Calculate population projections using the exponential method with the formula
Pn= Po X e™ )

Where : P, = total population after n years ahead; P, = total population in the initial year; r =
population growth rate; n = time period in years; e = exponential number = 2.7182818
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2.3.3 Based on the regulation of the Minister of Public Works of the Republic of Indonesia No.
03/PRTIM/2013, projected waste generation can be calculated by:

projected waste generation = volume of total garbage x total population (3)

234 Calculate planned waste management infrastructure requirements based on Minister of Public
Works of the Republic of Indonesia No. 03/PRT/M/2013, such as:

¢ Collecting tool requirements:
volume of garbage

Number of fleets = : (4)
tool capacity x fp xrt
Where fp = value of tool compaction factor = 1.2; rf = ritation of collecting equipment
* Transport equipment requirements:
Number of containers = volume of garbage (5)
tool capacity X fp xrt
e Transfer station requirements:
. 1 b
Number of transfer stations = M (6)
volume of container
e Capacity (K) of landfill:
Capacity of landfill = x x Tr (7
K = carrying capacity of land fill @)

volume certain year of garbage
Where x = expansion plan; T, = height of plan generation; K = landfill capacity
3. Results and Discussion

3.1 Total waste

ulation growth in Ponorogo regency tends to increase every year as projected following the
amount of waste generated in Table 1. The amount of urban solid waste generation in Ponorogo
regency is 2 liters/person/day. The amount is still below the specified standard amount of 2.75-3.25
liters/person/day (Indonesian National Standard No. 19-3983-1995). However, this amount may
increase in the future. This is influenced by several factors including population growth, increased
economic activity, urbanization and lifestyle changes [19][20].

Table 1. Projection of population in the city of Ponorogo for 2017-2026.

Year Projection amount
Population (person)” Waste (m’'/day)”

2017 221915 665.745
2018 212.072 636.215
2019 202.665 607.994
2020 193.675 581.025
2021 185.084 555.252
2022 176.874 530.623
2023 169.029 507.086
2024 161.531 484.593
2025 154.366 463 098
2026 147.519 442 .556

* Projected population using the exponential method with an average ratio of population growth in Ponorogo
regency of -4.5371%;

" The projected solid waste generation is based on Indonesian national standards 19-3983-1995 on the
specification of solid waste generation for small cities and medium cities in Indonesia with an assumption of
3 WWperson/day
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3.2 Temporary landfill and garbage carrier vehicles
Calculate how much the needs of the temporary landfill and garbage transport fleet can be known
based on the projected generation of waste that has been calculated in the previous section.

3.2.1 Collecting tools

Garbage collection is carried out by motorized carts to collect garbage from settlements where it is not
possible to reach the garbage truck directly. Motorized carts transport garbage to a temporary garbage
shelter. Collection is done directly every day. This collection method is also carried out in Hanoi,
Vietnam where the collection is done directly using the pushcart system and the container system.
Pushcart is used in a narrow area of the road that is passed by garbage trucks. Garbage collection
officials collect solid waste in plastic bags dropped by residents along the road [21].

Conditions that are not much different occur in Mojokerto city, §iere people throw garbage in the
trash in froffffof the house. The people of Mojokerto are not used to waste separation and reduction, so
only about 1.1% of households sort waste, while 1.9% also try to reduce §§jamount of waste they
produce [7][22]. Calculation of the need for a garbage collection tool can be calculated by dividing the
volume of waste generation by the capacity of the garbage collection tool multiplied by compaction
and irritation factors. In this study using a cart with a capacity of 2 m’ §f@l the number of rites as much
as 2 times so that the calculation is obtained as contained in Table 2. Based on the calculation results
shown in Table 2. it can be concluded that the more volume of waste generation, the more fleet is
needed.

Table 2. Projected for garbage collection equipment in Ponorogo regency for 2017-2026.

Year Waste generation (m*/day) Number of fleets (unit)
2017 665.745 139
2018 636.215 133
2019 607.994 127
2020 581.025 122
2021 555.252 116
2022 530.623 111
2023 507.086 106
2024 484.593 101
2025 463.098 97
2026 442 556 93

3.2.2 Garbage carrier fleets

The fleet of garbage is n@led to transport garbage from temporary shelters. In this place various
containers are ready to be transported to the final disposal site. The container system is also placed in
front of large residential buildings, office buildings, markets, etc. To collect garbage placed by
residents who live in this area. After that, this waste is collected and transported by truck to landfills
[71121].

The availability of garbage transporters is very important because of the lack of damaged vehicles
and roads [11] and other inadequate infrastructure that Wil affect the characteristics of waste [18]. The
size and type of vehicle and the frequency of transfers d@end on the amount of waste produced and
the financial capacity of the government. Mojokerto city only has 65 carts, 26 rickshaws, and 4 dump
trucks [23]. This fleet is only enough to collect around 80% of tifffwaste produced. The shortage of the
transport fleet triggers the occurrence of bad waste management such as backyard burning and littering
[24]. In addition, the lack of garbage containers will make transport distances longer, increasing the
likelihood of garbage dumping in open areas and road sides alongff® journey [25].

Calculation of the needs of the garbage transport fleet can be calculated by dividing the volume of
waste generation by the capacity of the garbage transport fleet multiplied by compaction and irritation
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factors. The fleet used is a dump truck with a capacity of 6 m? and the number of irritations is 2-4
times [5]. The results of the calculations are in Table 3.

Table 3. Projection of waste garbage fleets in Ponorogo regency for 2017-2026.

Year Waste generation (m*/day)  Number of fleets (unit)
2017 665.745 24
2018 636215 23
2019 607.994 22
2020 581.025 21
2021 555.252 20
2022 530.623 19
2023 507.086 18
2024 484.593 17
2025 463.098 17
2026 442556 17

Based on the results of calculations in Table 3 there is a decrease in the number of dump trucks due
to the promotion of community empowerment programs in waste management. At this step, the
efficiency of collection and transportation can be improved but must be increased through increased
coverage of the collection area, effective transportation costs by using vehicles and scheduled
transportation systems [26]. This can reduce the amount of littering.

3.2.3 Temporary landfills

The availability of waste facility supply significantly influences waste disposal options [25]. One of
the facilities needed is a temporary disposal site. This temporary disposal site aims to reduce the
transpoffflistance of collection trucks, thereby reducing transportation costs [21]. In general the place
can be a large steel container, a concrete trash can or an open space [5]. In Ponorogo regency, the
capacity of temporary landfills is an average of 6 m’, so the projected number of polling stations is
projected as listed in Table 4.

Table 4. Projection of temporary landfills in Ponorogo regency for 2017-2026.

Year Waste generation (m*day)  Number of temporary landfills (unit)
2017 665.745 111
2018 636.215 107
2019 607.994 102
2020 581.025 97
2021 555.252 93
2022 530.623 89
2023 507.086 85
2024 484.593 81
2025 463.098 78
2026 442.556 71

In Table 4, the projection of the number of temporary landfills tends to decrease due to the
commitment of Ponorogo regency which is promoting the recycling program to the community to
reduce the amount of waste produced. This program needs to involve government cooperation with
other parties such as companies or industries for environmental empowerment such as green and clean
programs, waste banks or others as an effort to limit the amount of solid waste that is thrown into
landfills [27]. This is due to the limited funds owned by the government in waste management [28].
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3.2 4 Final landfills

Globally, waste dumped in landfills is around 71% [29]. Waste contains various hazardous substances
including batteries, paints, mercury-containing waste, drugs, vehicle care products, and many @r
products [30]. On the other hand, more than 53% of landfill waste consists of hard paper boards, yard
waste, paper and food that can be biodegradable by anaerobic bacteria [31].

Most of the garbage is disposed of in landfills without undergoing sorting first. This causes
insufficient landfill capacity, causing negative impacts on the environment. Therefore, Ponorogo
regencyneeds a sustainable waste management management strategy to minimize these negative
impacts. Landfill was chosen as the best alternative for final disposal since the option that residues
should be disposed of in landfills [32]. This technology was chosen because it is considered cheaper
than other waste treatment technologies [21][33] .

The final disposal site in the town of Ponorogo regency is located in Mrican, located in the district
of Jenang. Mrican's land area is 17,772 m? with a garbage storage capacity of 1,964 941 m?. The waste
management operation in the Mrican landfill uses a controled landfill system. A controlled landfill is a
coating system in a landfill and is covered with a layer of soil every day or the end of a certain period.
This system is enough to help reduce the effects arising from landfill waste [32]. This method is
suitable for landfills that cannot yet fully implement the sanitary landfill system. Sanitary landfill is a
final leveffof waste management system recommended for developing countries (Republic of
Indonesia Minister of Public Works Regulation No. 21/PRT/M/2006, because of its lower operational
costs compared to other waste management techniques [33].

Calculating the capacity of landfills can use formula (7) and formula (8) as in the previous section.
Based on the data from Ponorogo Regency Environmental Agency for 2014 was obtained T, = 3 m
while the projected waste in 2026 is 442,556 m¥day (Table 5). Based on formula 8 the landfill
capacity (Kzgzq) is obtained 5.4 hectares. Based on the calculation above, it is known that the capacig)
of the Mrican landfill in 2026 is 5.4 hectares while the existing condition has only 2.5 hectares. In
order to reduce the burden of landfills to accommodate the amount of waste, it is necessary to reduce
waste from the source. Examples are through a system of reduce, reuse, and recycle [34][35].
Therefore community participation is needed to contribute to the empowerment echoes of waste
management [36].

B2.5 Infrastructure recommendations

The results of the technical reffffw of waste management operations in Ponorogo regency in the
previous section were the basis for improving waste management in the region. The description of the
strategy is in Table 5.

Table 5. Recommendations for waste management infrastructure in Ponorogo regency.

Infrastructure Existing Projection Strategy
conditions
Collecting equipment 197 unit 246 unit — Addition of equipment
— Addition of ritation
Carrier fleet 10 unit 16 unit — Addition of equipment
— Addition of ritation
Container in temporary 34 unit 71 unit — Addition of equipment
landfill — Addition of ritation
Landfill capacity 2.5Ha 5.4 Ha — Land expansion

— Improved reuse, reduce,
and recycle concepts from
the community level
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4. Conclusion

Based on the results of the analysis and discussion above, conclusions can be drawn in this study are
as follows: (1) the projected population in Ponorogo regency in 2026 is 147,519 people with a
projected volume of waste generation of 442,556 m3/day; (2) prediction of infrastructure needs in
Ponorogo regency in 2026 is 246 units of garbage collection equipment, 16 units of garbage transport
fleet, 71 units of containers in the transfer station, and expansion of landfill for Mrican to 5.4 hectares.

References

[1]  Kerdsuwan S, Lachalidanond K and Jangsawang W 2015 Sustainable Development and Eco-
[friendly Waste Disposal Technology for the Local Community vol 79 (Elsevier B.V.)

[2] Koda E, Miszkowska A and Sieczka A 2017 Levels of Organic Pollution Indicators in
Groundwater at the Old Landfill and Waste Management Site Appl. Sci. 7 638

[3] LiJ,Wang C,Dul,LvZ, Li X, Hu X, Niu Z and Zhang Y 2017 Did municipal solid waste
[Eindfill have obvious influence on polychlorinated dibenzo- p -dioxins and polychlorinated
dibenzotfurans ( PCDD/ Fs ) in ambient air: A case study in East China Waste Manag.

[4] Vaverkova M D, Adamcova D, Zloch J, Radziemska M, Berg A B, Vobérkova S and
Maxianovda A 2018 Impact of Municipal Solid Waste Landfill on Environment — A Case Study
J. Ecol. Eng.19 55-68

[5] Chaerul M, Tanaka M and Shekdar A V 2007 Municipal Solid Waste Management in
Indonesia : Status and The Strategic Actions J. Fac. Environ. Sci. Technol. 12 41-9

[6] Fahmi W S 2005 The impact of privatization of solid waste management on the Zabaleen
garbage collectors of Cairo Waste Manag. 17 155-70

[7]  Wibisono H, Firdausi F and Kusuma M E 2020 Municipal solid waste management in small and
metropolitan cities in Indonesia: A review of Surabaya and Mojokerto /OP Conf. Ser. Earth
Environ. Sci. 447

[8] Dethier J 2017 Trash , Cities , and Politics : Urban Environmental Problems in Indonesia
Indonesia 103 73-90

[9] Hinderink J and Titus M 2002 Small Towns and Regional Development : Major Findings and
Policy Implications from Urban Stud. 39 379-91

[10] Zohoori M and Ghani A 2017 Municipal Solid Waste Management Challenges and Problems
for Cities in Low-Income and Developing Countries Int. J. Sci. Eng. Appl. 6 39-48

[11] Henry R K, Yongsheng Z and Jun D 2006 Municipal solid waste management challenges in
developing countries — Kenyan case study Waste Manag. 26 92—100

[12] Wilson D C 2007 Development Drivers for Waste Management Waste Manag. Res. 25 198—
207

[13] Zhuang Y, Wu S, Wang Y, Wu W and Chen Y 2008 Source separation of household waste : A
case study in China Waste Manag. 28 2022-30

[14] Scheinberg A, Spies S, Simpson M H and Mol A P J 2011 Assessing urban recycling in low-
and middle-income countries : Building on modemised mixtures Habitat Int. 35 188-98

[15] Ekere W, Mugisha J and Drake L 2009 Factors influencing waste separation and utilization
among households in the Lake Victoria crescent , Uganda Waste Manag. 29 3047-51

[16] Cointreau S J 1982 Environmental Management of Urban Solid Wastes in Developing
Countries

[17] Hazra T and Goel S 2009 Solid waste management in Kolkata , India : Practices and challenges
Waste Manag. 29 470-8

[18] Moghadam M R A, Mokhtarani N and Mokhtarani B 2009 Municipal solid waste management
in Rasht City , Iran Wasre Manag. 29 485-9

[19] Khajuria A, Yamamoto Y and Morioka T 2008 Solid waste management in Asian countries :
Problems and issues WIT Transactions on Ecology and the Environment vol 109 pp 643-52

[20] Laurenti R, Singh J, Laurenti R, Sinha R and Frostell B 2014 Progress and challenges to the
global waste management system Waste Manag. Res. 32 80012




Workshop on Environmental Science, Society, and Technology (WESTECH 2020) 10P Publishing

10P Conf. Series: Materials Science and Engineering 1125 (2021) 012096 doi: 10.1088/1757-899X/1125/1/012096

[21]

[22]

(23]

[24]
[25]

[26]

[27]

(28]

[29]
[30]

[31]

[32]
[33]
[34]
[35]

[36]

Hoang N H and Fogarassy C 2020 Sustainability Evaluation of Municipal Solid Waste
Management System for Hanoi ( Vietnam }— Why to Choose the * Waste-to-Energy * Concept
Sustainability 12 1-20

Zurbriigg C, Gfrerer M, Ashadi H, Brenner W and Kiiper D 2012 Determinants of sustainability
in solid waste management — The Gianyar Waste Recovery Project in Indonesia Waste Manag.
322126-33

Rizani M D, Fatah U S and Sudikno A 2016 Waste Management Strategy in Urban Areas to
Achieve the Service Target ( A Case Study on Waste Management in Mojokerto , Indonesia ) J.
Appl. Sci. Res. 12 18-22

Mohee R, Mauthoor S, Bundhoo Z M A, Somaroo G and Soobhany N 2015 Current status of
solid waste management in small island developing states : A review Waste Manag. 43 539-49
Tadesse T. Ruijs A and Hagos F 2012 Household waste disposal in Mekelle city , Northern
Ethiopia Waste Manag. 28 2003—12

Yukalang N, Clarke B and Ross K 2017 Barriers to Effective Municipal Solid Waste
Management in a Rapidly Urbanizing Area in Thailand Int. J. Environ. Res. Public Health 14
9-14

Pokhrel D and Viraraghavan T 2005 Municipal solid waste management in Nepal : practices
and challenges Waste Manag. 25 555-62

Agustiono T, Puppim J, Oliveira D and Premakumara D G J 2013 City-to-city level cooperation
for generating urban co-bene fi ts: the case of technological cooperation in the waste sector
between Surabaya ( Indonesia ) and Kitakyushu ( Japan ) J. Clean. Prod. 58 43-50
Geyer-Allely E and Zacarias-Farah A 2003 Policies and instruments for promoting sustainable
household consumption J. Clean. Prod. 11 923-6

Slack R J, Gronow J R and Voulvoulis N 2009 The management of household hazardous waste
in the United Kingdom J. Environ. Manage. 90 36—42

Luo H, Zeng Y, Cheng Y, He D and Pan X 2019 Recent Advances in Municipal Landfill
Leachate : A Review Focusing on its Characteristics, Treatment, and Toxicity Asessment Sci.
Total Environ. 135468

Sharholy M, Ahmad K, Mahmood G and Trivedi R C 2008 Municipal solid waste management
in Indian cities — A review Waste Manag. 28 45967

Renou S, Givaudan J G, Poulain S, Dirassouyan F and Moulin P 2008 Landfill leachate
treatment: Review and opportunity J. Hazard. Mater. 150 468-93

Othman A R and Yuhaniz M 2012 Recycle of Domestic Waste among Terrace House Residents
in Shah Alam Procedia - Soc. Behav. Sci. 50 884-98

Troschinetz A M and Mihelcic J R 2009 Sustainable recycling of municipal solid waste in
developing countries Waste Manag.29 915-23

Hadiyanti P 2016 A Group Approach in a Community Empowerment : A Case Study of Waste
Recycling Group in Jakarta J. Educ. Pract. 7 157-67




Rahmadyanti_2021_IOP_Conf._Ser.
_Mater._Sci._Eng._1125_012096

ORIGINALITY REPORT

21 164 17% O

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

1 H Wibisono, F Firdausi, M E Kusuma. 3
%

"Municipal solid waste management in small
and metropolitan cities in Indonesia: A review
of Surabaya and Mojokerto", IOP Conference
Series: Earth and Environmental Science, 2020

Publication

Muhammad Mushfi El Ig Bali, Najiburrahman, 30/
Alvan Fathony, Salma, Eva Maghfirah, Lia Ayu ’
Farida. "Utilization of Zoom Cloud in M3D
(Maze 3D) Game-Based Learning to Develop
Early Childhood Social-Emotional Skills", IOP
Conference Series: Materials Science and
Engineering, 2021

Publication

A. Gaus, T. Y. S. Muhammad, U. S. H. Ambo, 20/
N. Liska. "Mathematical Model of Traffic °
Speed and Capacity in the Archipelago Base",
|IOP Conference Series: Materials Science and
Engineering, 2021

Publication




eprints.gla.ac.uk

Internet Source

T

o

link.springer.com

Internet Source

T

Nandita Nur Rahma, Maryono Maryono,
Widjanarko Widjanarko. "Introduction Study
of Tidal Flood Waste Management Cost in
North Semarang Sub-District", E3S Web of
Conferences, 2019

Publication

T

=

Www.ijsea.com

Internet Source

T

repository.ubaya.ac.id

Internet Source

T

philpapers.org

Internet Source

T

RN
-

A. A. Gado, Anbazhagi Muthukumar,
Muthukumar Muthuchamy, Terrell M.
Thompson. "Chapter 582 Supercritical Water
Gasification (SCWG) Technology for Municipal
Solid Waste (MSW) Treatment", Springer
Science and Business Media LLC, 2020

Publication

T

www.researchgate.net

Internet Source

T

pdfs.semanticscholar.org



—
N

Internet Source

T

umanitoba.ca

Internet Source <1 %
WwWWw.ijesi.or

Internethurce g <1 %
eprints.uthm.edu.m

Inth)rnetSource y <1 %

"Proceedings of AICCE'19", Springer Science <1 y
and Business Media LLC, 2020 °
Publication

SomraF Kerdsuwan, Krongkaew <1 o
Laohalidanond, Woranuch Jangsawang.
"Sustainable Development and Eco-friendly
Waste Disposal Technology for the Local
Community", Energy Procedia, 2015
Publication

Tonni Agustiono Kurniawan, Jose Puppim de <1 o
Oliveira, Dickella G.J. Premakumara, Masaya ’
Nagaishi. "City-to-city level cooperation for
generating urban co-benefits: the case of
technological cooperation in the waste sector
between Surabaya (Indonesia) and Kitakyushu
(Japan)", Journal of Cleaner Production, 2013
Publication
www.managementparadise.com

Internet Source g p <1 %



"Responsible Consumption and Production", <1 y
Springer Science and Business Media LLC, ’
2020
Publication

Jeffrey Duran, Marcelino Jr Lunag, Jessie C. <1 o
Elauria, eugene buyucan. "Road towards ’
sustainable urban bio-waste management:

Review of diversion practices of Baguio City,
Philippines", SAGE Publications, 2020
Publication

Moncef Zairi, Abdelwaheb Aydi, Hamed Ben <1 o
Dhia. "Leachate generation and biogas energy
recovery in the Jebel Chakir municipal solid
waste landfill, Tunisia", Journal of Material
Cycles and Waste Management, 2013
Publication

Yunjiang Yu, Ziling Yu, Peng Sun, Bigui Lin, <1 o
Liangzhong Li, Zhengdong Wang, Ruixue Ma, ’
Mingdeng Xiang, Hui Li, Shu Guo. "Effects of
ambient air pollution from municipal solid
waste landfill on children's non-specific
immunity and respiratory health",

Environmental Pollution, 2018
Publication
24 I <1y

slidelegend.com

Internet Source



<1%

nlsrsecom <1y
neciencegov <1
I\r/W\:(\e/vm\é\t/;}Ei:\rrcwedfonIine.com <1 o
Erina Rahmadyanti, Agus Wiyono. <1 o

"Constructed Wetland with Rice Husk
Substrate as Phytotechnology Treatment for
Sustainable Batik Industry in Indonesia",
Journal of Physics: Conference Series, 2020

Publication

Exclude quotes On Exclude matches < 6 words

Exclude bibliography On



