E3S Web of Conferences 73, 07012 (2018)
ICENIS 2018

https://doi.org/10.1051/e3sconf/20187307012

The Importance of Integration Waste Management Aspects
as a System in Good and Sustainable Waste Management

Abdul Mukhit ", and Syafrudin Syafrudin?

"Master Program in Environmental Sciences, Graduate School of Diponegoro University, Semarang - Indonesia
’Department of Environmental Engineering, Faculty of Engineering, Diponegoro University, Semarang - Indonesia

Abstract. Waste management is one of the important issues in environmental management. The city
becomes a place of human activity that has the potential to generate waste. Unsustainable waste
management has the potential to cause various environmental problems. Waste management starts from the
upstream to downstream levels so that it can reduce the amount of waste generation. The importance of
integtation in a waste management system is a must and requires seriousness in applying it for create a good

and sustainable Waste Management system.
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1. Introduction

Trash is one of the crucial issues in the urban
environment  problems. Human activities are
increasingly complex and dynamic. In its efforts to carry
out such complex and dynamic activities, humans need
various supporting infrastructure to be able to carry out
community activities safely, orderly, healthy and
smoothly. Of the various human activities will surely
produce residual . According to Law No. 8 of 2008,
waste is the remains of human daily activities and / or
solid natural processes. For some people garbage is
something that has no economic value so it is discarded,
however, there are parties who consider that waste as
something of economic value and have benefits .

The volume of waste is very related to the development
of the population, changes in the quality and dynamics of
the activities of a city community. The source, shape ,
type and composition are strongly influenced by the
level of community culture and its natural conditions, the
more advanced the level of community culture, the more
complex the sources and types of waste are encountered.
Rapid urban population development is inseparable from
the influence of wvarious technological advances,
transportation and so on. This is because the city is the
most likely location in supporting the productive
activities of a society. Population growth, changes in
consumption patterns, and people's lifestyles have
increased the amount of waste generation, types and
diversity of waste characteristics. The increase in
people's purchasing power towards various types of
staples and technology products as well as the increasing
business or activities supporting the economic growth of
a region also contribute greatly to the quantity and
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quality of waste produced. In line with the increasing
volume of solid waste generation waste management that
does not use methods and techniques of waste
management that are environmentally friendly, other
than can cause negative impacts towards health will also
greatly disturb the sustainability of environmental
functions.

The decreasing quality of the environment needs to
be improved in order to ensure the welfare and quality of
life in the future. Humans have behaviors that are able to
influence lives and welfare of humans and other living
things.

Waste management can mean growing and
inspiring participation [1] awareness and people's
behavior in reducing waste and garbage production.
Waste management is also a form of preventive action
against various environmental problems such as
greenhouse gas emissions (CHs) [2], water pollution due
to landfill [3] and soil pollution. Waste composition is
generally dominated by organic waste. Organic waste is
biodegradable and has the potential to produce
greenhouse gases. Appropriate waste management is
expected to reduce the amount of greenhouse gases
released into the air and can be one of the supporting
factors and methods in realizing a community that is
aware of health and environmental sustainability through

the development of low carbon communities. Waste
management can be started from the source of waste by
sorting waste, followed by the collection process to the
final disposal site (TPA) . The potential range of waste
that is reused and recycled depends on waste generation,
waste composition and waste characteristics.

One challenge and the problem faced by the manager in
handling waste is due to an imbalance between waste
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production and ability to manage it. In the waste
management system, there are 5 aspects that are
interrelated and mutually supportive in achieving good
waste management goals (SNI 19-2454-2002).

Under these conditions, necessary to study which aims
to emphasize the importance of five waste management
aspects.

2. Municipal Waste

The city has become a gathering place for many
activities and human activities in various fields. From
these various activities, it must produce residual and
waste. So it is not surprising, with the many activities
carried out by humans, the city becomes a potential
waste producer. Waste can be defined as the residual
from various of humans and animals activities in the
form of solid, mud, liquid or gas which is no longer
useful or no longer needed [4]. According to Law No. 18
of 2008 on Waste Management, states that waste is not a
regional problem but is a national problem and requires
integrated and comprehensive handling so that it can
provide benefits to the community in terms of economy,
health, behavior and provide positive benefits for the
environment.

According to Indonesian National Standard 19-
3983-1995, waste originates from (1) Housing, which
consists of permanent houses, semi-permanent houses
and non-permanent houses. (2) Non-housing, consisting
of: offices, shops, markets, schools, places of worship,
roads, hotels, restaurants, hospital industries and other
public facilities. Further explained the average amount of
waste generation from waste sources that have been
explained at the beginning, presented in the table below:

Table 1. The Amount of Waste Generation Based on Waste

Source
No. Waste Unit Volume Weight (kg)
Source
Permanent Person
1. 2.25-2.50 | 0.350-0.400
House per day
Semi Person
2. |Pemanent 2.00-2.25 | 0.300 - 0.350
per day
House
Non P
3. |Permanent | Coon 1.75-2.00 | 0.250 - 0.300
per day
House
4. |Office Employee | 50 075 | 0.025-0.100
per day
5. |Store Officer | 5 50-3.00 | 0.150- 0350
per day
6. [School Student 1 610015 | 0.010-0.020
per day
7, [Secondary | Meterper | g 15 ¢ 15 | 0.020-0.100
arterial road | day
Secondary Meter per
8. |Collector da P 0.10-0.15 | 0.010-0.050
Road Y
9. |Local Road g’f;erper 0.05-0.10 | 0.005 - 0.025
10. | Market Eif/terper 0.20-060 | 0.1-03

3. Problems and Alternative
Solutions in Waste Management

Waste management in Indonesia is formally
stipulated in Indonesian National Standard 19-2454-
2002 which states that the waste management system is a
unity of waste management that support each other, and
interact in order to achieve the goal of obtaining clean,
beautiful, healthy and orderly city. The relationship
between these aspects of management as in the picture
below :

Institutional
Aspects

Community Operational
Participatio Technical
Aspects Waste Aspects
Management N

System

Figure 1. Relationship between Waste Management Aspects in
the Waste Management System

A. Institutional Aspects

Based on Article 26 and Article 27 of Law No. 18

of 2008, the government as a waste administrator can
collaborate in waste management with the private sector
or waste management in the form of partnerships. One
example is the partnership between the Batam City
government and the private sector in the form of
concessions [5], where waste management will be
handed over entirely to the private sector and the
government will get payment from the profits.
The government is the driving force mandated by
authorities in carrying out all aspects of management to
produce solid and sustainable waste management
services with an environmental perspective. Various
strategic steps such as increasing the intensity of
socialization, education, consultation, mentoring and
pioneering [6] expected to be able to motivate the
community better in handling waste. Alternative
strategies that can be implemented as an effort to
overcome waste problems , among others [7] :

e Certainty, status and capacity of the

management institution;

e Improving the performance of management

institutions;

e Increased cooperation and coordination with the

parties ;
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e Improving the quality of human resources for
waste management.

B. Operational Technical Aspects

The operational technique in the waste management
system depends on the amount of waste that will be
transported to landfills. The condition and limitations of
infrastructure and limited land area as a place for
processing and disposal of final waste become a
common problem in various regions in Indonesia. This
operational technique consists of :

1. Storage is the initial stage in waste management
operations. The storage is done to facilitate the
collection process. At this stage it can be done
waste sorting process. Waste sorting process
could be the determining point of the
effectiveness to next waste management system,
while in many cities in Indonesia waste sorting
process is carried out at temporary dump or
final disposal [8] . Sorting organic waste can be
used as compost which is very good for plants
[9] whereas plastic waste can be reused or
recycled [10].

2. Collection, is a series of moving waste from
storage to temporary dump. In general, the tools
used to collect are in the form of carts or
garbage rickshaws.

3. Displacement, is the following step from the
garbage operational techniques where the waste
in the temporary dump is then transferred to the
truck to be taken to the landfill or final disposal.

4. Transportation, is an important stage in waste
operational techniques. The effectiveness and
efficiency of transportation can be a benchmark
for successful waste management. Delaying the
waste transportation causing increase the next
waste loading and risk of disrupting the
environmental comfort. Planning, evaluation
and monitoring of facilities, routes and
transportation schedules are important.

5. Final disposal / processing , is the end of waste
operational techniques which is then the waste
treated with proper management and utilization.
One of the waste management efforts that can
be done is by adding efective microorganisms
(EM4) which affect the quality of compost
maturity which is better than the natural
composting process for in accordance with
quality standards of mature compost [11].
Principly, the final disposal is to destroy waste
as an effort to minimize environmental
problems. In Indonesia, waste processing
methods include: open dumping , Contoll
Landfill, Sanitary Landfill, composting , and
burning.

In order to overcome the problem of this aspect, it is
necessary to increase the effectiveness and increasing of
waste operational services. Several strategies that can be
done [7], among others :

¢ Optimizing the utilization of infrastructure and

facilities,

e Improve service coverage in a planned and fair

manner,

e Increase the capacity of garbage facilities

according to service target,

¢ Landfill rehabilitation from pollution,

e Improve the quality of landfill management

towards sanitary landfill,

e Research, development and application of
appropriate and environmentally-friendly solid
waste.

C. Legal and Regulatory Aspects

The management regulation policy in the regions
has not been able to provide motivation and awareness
of community participation in getting involved directly
or indirectly in management both in terms of financing
and in terms of operasonal techniques.

Waste problem is not a regional problem, but it is a
national problem. This is evidenced by the Law on waste
management nationally regulate all waste issue and be a
reference for the regional goverments.

Seen from law viewpoint in the rules and regulations,
there are two aspects that can be set up and become the
basis for waste management provision is the
management and technical aspects. From the aspect of
management in general and universal waste management
legislation, it regulates fundamental positions, rights and
responsibilities (community, government and business
world), while from technical point of view technical
provision (technology, funding, supervision, and
participation) community) and administrative and
criminal sanctions [12].

D. Financing Aspects

The problem that often faced in the aspect of
financing is the unbalanced amount of operational and
maintenance with the amount of retribution cost. Waste
management is not running optimally because of this.
The government and the community are the parties that
need each other and determine each other in an effort to
solve the problem of waste financing. One of the forms
of community participation in waste financing is to pay
waste retribution which is expected to reach a better
level [12].

E. Community Participation Aspects

Community participation in waste management is
the involvement as individuals or communally both
directly and indirectly [13]. One example of direct
participation is the application of the 3R principle [14]
which is the main principle of waste management
through the waste bank [15]. Waste banks optimation
and revitalize is an initiate step tp handling the waste the
source [16] . The bottom-up of community participation
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is the result of social and cultural character in managing
waste.

Waste management with community participation is

able to reduce waste management, efficiency of
management costs compared to  conventional
management and increase economic value and create
social harmony in society [17] . Another form of
community participation is the empowerment of the
community itself. Community empowerment is
considered to be able to increase knowledge and
attitudes in waste management significantly [18].
Jorge in Syafrudin [19] stated that one of the obstacles in
community participation is the ability to pay differently
in society and community life patterns. Community
participation will be smaller if financial conditions are
relatively limited.

Community partisipation in waste management
system includes a system of oversight, management,
utilization, and funding. In the supervision system there
should be a clear and transparent mechanism in which
the community becomes a control function in waste
management. The community can actually act as human
resources who conduct operations and maintain the
waste transportation, the anaerobic / biogas processors
[20] and incinerator. The use of waste by the community
can be done by composting waste and utilizing other
economic activities such as handicrafts, recycling and
other production raw materials. Besides the community,
the private sector / business world also has great
potential to be able to participate in providing this public
service. Some bad experiences in the past often burdened
the business world so that they did not develop and
needed improvement efforts. The private sector should
no longer be used for other purposes, but needs to be
seen as a partner to jointly realize services to the
community so that their presence is indispensable.

4. Conclusion

From the description above, it can be drawn some

conclusions are :

a. In the urban waste management system in
Indonesia, there are five aspects, namely,
institutional aspects, operational technical aspects,
legal and regulatory aspects, financing aspects and
community participation aspects, which with
respect to each other so that it requires a
coordinated network with one another.

b. Waste management in Indonesia is one of the
crucial problems, the social problems tend to be
more influential than the technological problems,
because it involves the problem of customs and
culture of Indonesian society.

c. Various alternative solutions for waste disposal
should be reviewed as a integrated system that
waste management systems in Indonesia will lead
to integrated and sustainable urban waste
management involving these five aspects.
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