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Abstract. The number of clean water needed will always increase when the
number of the population still shows growth. It must have the same level
from the supply and demand or the supply of clean water has higher than the
demand for clean water. Some cities in Indonesia have problems with the
fulfilment of clean water. Factors from climate change, behaviour, and
management can affect the conditions of clean water resources. The
development of technologies and science makes the reuse of the water
process can be done for another resource of clean water fulfilment.
Rainwater harvesting, membrane bioreactors, reverse osmosis, and filtration
systems are some kind of processing systems for the water mechanism for
the fulfilment of clean water. Sustainable clean water resources and supply
is one of the indicators of sustainable development goals. This research was
conducted to see how is the potential of water reuse for the fulfilment of
clean water in Indonesia by using several systems or processing that have
been installed and used. The control and evaluation is the best key to make
sure the clean water resources still in the best condition and water reuse is
one of the plan to support fulfilment of clean water.

1 Introduction
The trends in population growth globally have shown increases in several years. The
population growth in technology can affect the number of clean water needed. Limited
natural resources can make some problems when the demanded number of clean water is
higher than the supply. The deficit of clean water numbers can create some problems such as
disturbed of clean water distribution, limited access to water for all peoples, poor
environmental quality, and social conflict [1]. The deficit of water resource problems already
happened in urban areas [2]. Based on several problems of water deficit, the development of
technologies and science make the water reuse process is possible to do for the fulfilment of
clean water [3-4].
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Water reuse was developed as an emerging condition to create new resources for the
fulfilment of water resources [5]. Kind of water reuse mechanisms are many and it depends
on the water condition that needed of the system. Some alternate of the water reuse process
has already installed and got some updated in some research process. Membrane systems,
membrane bioreactors, rainwater harvesting, and desalination are some mechanisms to
processing water reuse concept to the production of clean water [6-7]. That mechanism
wasn’t used all in someplace. It considers by looking at the condition of the cities such as
water resources, the availability of technologies, the ability of the economics, and the
problems of water resources needed. The fact, the number of water resources was got some
competition between cities needed and agriculture needed [8]. The complexity of any sector
that needed clean water resources makes all of the sectors that have importance on the
fulfilment of water resources was needed the role to make sure the alternate from water reuse
process has the best value to increase the supply of clean water. The role of government
policy, people's behaviour from water using, until the ability of technologies and science had
to the best part for the sustainability of water resources.

2 Methodology
This research was progress by a literature study process about water reuse potential for the
fulfilment of clean water resources that comparing on a global scale and in Indonesia
condition. This research will able to see how far the effects of water reuse mechanism for
fulfilment in clean water needed from any activities and sectors. The data that attached in this
research came from previous research. The data source used is research from the last ten
years that can get some updated from the next of research from the same theme or keywords.

3 Results and Discussion
The number of water reuse processes in several countries has already increased significantly.
It’s because of the trend of population growth that the effect of water needed in any sectors
that have already used water resources before. Agriculture, industry, and urban areas have
already used water for their activities. Water reuse mechanism was being an alternative way
for water needed. Water reuse in agriculture sector was used in irrigation process [9]. Some
sectors from industry activities such as milk processing plant industry, steel industry, and
urban activities already started to used water reuse in their activities in their production or
waste management process [10, 11, 12]. The water reuse process have to consider in three
aspects such as the environment quality, the values of economic, and acceptance in society
[13]. That was needed to see all the processes from any aspect and what is the value that will
get from the water reuse process for the fulfilment of clean water. From research of Wilcox
et al 2016 [12] it has a triple bottom line assessment of urban water reuse.
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Fig. 1. Triple Bottom Assessment Concept for Urban Water Reuse [12].

Processing of water reuse mechanism has already increasingly significant because of the
role of policy that needed some alternative for the fulfilment of clean water and evolution
from technologies and science. It makes and gives some options for the water reuse process
that can be installed and built as needed from the cases. Membrane bioreactors (MBR) is
defined as a mechanical system that consists from some any part such as backwash pumps,
effluent pumps, timer, pressure gauges, membrane modules, feeding tanks, and some the
others [14]. Basically this mechanism was doing some filtration from any molecules or
particle that needed to clean up and make the water in better quality. The MBR process was
has a better value in efficiency of sludge process and get better value for money for the long
time installation but at the first built it costing more higher than the conventional water
treatment process [15-16]. Using of MBR mechanism can combining with another
mechanism that depends on the condition of the water that will treatment in MBR such as
palm oil wastewater using MBR combining with baffled air flotation or biofouling reducer
or domestic wastewater using MBR combining with membrane fouling [17, 18, 19]. From
the mechanism that doing in the water filtration process, it should consider the challenges
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from the applicated of the MBR system for water reuse [20]. The complexity of water that
process will need more effort to get the best value or condition for water reuse.
Technological
Challenges

Causes

- Salts accumulation
- Reserve salt flux
(OMBR)

- Biological
degradation
- Chemical
degradation with

Low driving force

Associated
Effects

Salinity build-up

- Microbial community change
- Slow microbial kinetics
- High viscosity
- Low oxygen transfer
- Membrane fouling
- Reduced net transmembrane
driving force

Membrane stability

- Deteriorated effluent quality
- Frequent membrane
replacement

Low permeate flux

- Large membrane area
- High cost of membrane and
its maintenance

Fig. 2. Technology challenges of MBR Development [20].

Rainwater harvesting was one of the kind or mechanism of sustainable water management
[21]. The mechanism of rainwater harvesting basically was to utilize rainwater and
accommodate it on a tank that flowed by using pipe or something. For the best quality of
water supply that gets from rainwater, it can be modified by our needed or the condition of
the rainwater. The simple components concept is from rainfall, catchment area, filter, storage
tank, and become water supply [22]. This mechanism just working when the rain is happening
and it's depend on the condition of climate. This mechanism can be installed on any scale
such as home scale, building scale, or some reservoir. Concept of rainwater harvesting has
many applicated in Indonesia such is in household scale and recharge wells [23, 24].
Rainwater harvesting mechanism can replace some of the clean water needed that sources
from natural water resources to before. This mechanism can effectively work on a place that
has a higher rain intensity. The process of using rainwater harvesting must consider some
impact to the ecology system. The reuse of water from rainwater harvesting in the householdscale can save up to 36% of the potable water demand [25]. It has a significant impact when
all the household scales can or installed the rainwater harvesting system.
Reverse osmosis (RO) is defined as a system widely used in desalination technology. The
system of RO has the best technology for the desalination process [26]. About 40% of the
population around the world doesn’t have access to sanitation or clean water resources. This
gap made the RO mechanism has developed better to make the desalination process has the
best quality. Technically, reverse osmosis plants weren’t used for the desalination system
only. It’s already used in some applications such as food processing, power generation,
biotechnology, textile, pulp and paper, mining, and some wastewater treatment [27]. The
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mechanism of RO is already used in the steel industry because the steel industry is one of the
largest sectors for water-intensive industries. Water in the steel industry is used for some
activities such as cooling activities process, gas cleaning, and sanitary applications process
[11]. Reverse osmosis mechanism in the desalination process can be used to produce various
water sources such as drinking water until demineralized water [28]. This depends on water
sources that will process and it will need a different cost for the process. Reverse osmosis
mechanism can combine with membrane bioreactors on wastewater or water filtration
process which all the water filtration process can do some combination based on the water
condition that will be processed [29].
Water reuse was known as an effective process and approach for doing some
simultaneous of water scarcity problems and the environment quality from some pollutant
[30]. The concept of water reuse can support of water conservation for the sustainable goals.
It’s can be a simple solution for the complex problem of water fulfilment and water quality
[31]. The water reuse process in Indonesia still not as much when we talk on a global scale.
But it’s already growing and needed some increase by the role of technology, science, and
the policy. Indonesia was a country that has bigger water reserves in the world. But from all
the water potential, it’s only 17% of the water potential can usable [32]. From this condition,
water reuse management and process were needed for the fulfilment of clean water in
Indonesia. The water reuse mechanism has needed to be provided in environmental quality,
the social impact, and the values for economic. These things can affect investing or installing
of water reuse mechanism but needed to consider the water condition that will process. The
water reuse process was support to water conservation and make some activity that needed
water would not depend on natural water resources.
The trend of water reuse on a global scale has already increased. In the next future, water
reuse will be predicted to have more number than the desalination process for the fulfilment
of clean water [33]. There are some multi-criteria that needed for the water reuse selection
process based on three aspects, environment quality, economics, and social. Some indicators
such as energy use indicators, carbon emissions, freshwater saving, life cycle cost,
government policy, human health risk, and public acceptability are some of the things that
considered on the water reuse selection process [33]. The trend of water reuse in Indonesia
still grows. Some mechanism like rainwater harvesting has already increasing higher on a
place that has a low rainfall scale and has a long dry season [34]. But some mechanisms such
as membrane bioreactors and reverse osmosis needed more significant research and
application for process in water for the fulfilment of clean water.

4 Conclusion
The water reuse mechanism already has a significant role in the fulfilment of clean water.
Reverse osmosis, rainwater harvesting, and membrane bioreactors are the example of
mechanism system to get an alternative water resource. The aspect of the environment,
economics, and social must be a consideration to make sure all the processes will get the best
values when we compared it with the last mechanism. Technologies and science growth has
a bigger role in the quality of water reuse for this time. The things that give some effect to
the quality of water reuse must be needed to improving such as the wise behaviour to use the
clean water, management quality of the process, monitoring and control of the process, and
the ability to create more water reuse systems on a big scale.
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