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Abstract

The essential health protocol for living in the COVID-19 era requires antiseptic and disinfecting
agents, as well as clean water for personal washing and objects related to the conditions of human
activity. The results of personal hygiene measures and the cleanliness of objects are additional
wastewater discharges, and increased peak discharges of wastewater, compared to conditions
without the protocol. In addition, the quality of wastewater is compounded by enrichment of toxic
substances for microbes. As a consequence, the wastewater needs to be treated from the source to
the disposal to the environment. Various studies that have been carried out previously indicate the
potential of plants in eliminating antiseptic and disinfectant substances contained in wastewater.
Therefore, this paper discusses specifically the contribution of greening the environment in treating
wastewater rich in these toxic substances.
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INTRODUCTION

The COVID-19 era began in 2019 and it is difficult to
predict when it will end. This world pandemic era
requires everyone to adapt to new life, with the goal of
being free from COVID-19. This new life is related to
compliance with health protocol in every activity. In
essence, everyone must obey to keep the distance
between people, wear masks, and maintain personal
hygiene and the surrounding objects. This essential
requirement is the World Health Organization
operational instructions (World Health Organization,
2020a,b,c). The rest of the protocols are certainly
adjusted to the safety needs of each activity.

Compliance with the health protocol requires
environmental support, which is the focus of this paper,
which is greening. Greening the environment is to
handle the results of these essential health protocol
activities. This approach is different from the need for
greening based on aesthetics (Subiza-Pérez et al.,
2019; Tyrvainen et al., 2003), population (Gupta et al.,
2016), social and economic aspects (Lewis et al., 2018;
Orddriez-Barona, 2017), carbon absorption (Peng &
Jim, 2015; Reynolds et al., 2017), and others.

INCREASED WASTEWATER

Keeping distance certainly limits the number of
people in any place outside the place of residence. If in
each place of activity, the site capacity is limited to 50%

of its full capacity, then the activity results in a carbon
footprint reduction of at least 50% to the environment.
Decreasing the carbon footprint of the air certainly
improves air quality. These results were confirmed in
several countries, for example China (Bao & Zhang,
2020), India (Mahato et al., 2020), and Brazil (Nakada &
Urban, 2020). Therefore, our compliance with keeping
distance leads to improved air quality.

However, a decrease in the number of people in a
place is predicted to result in an increase in water use
fluctuations in that place. Fluctuations in water use
typically vary with the number of users. The fewer water
users, the shorter the time to use it, moreover it is added
to the activity time limit, which results in an increase in
peak fluctuations. An increase in peak fluctuations in
water use results in an increase in peak factor
(Omaghomi et al., 2020; Scheepers, 2012; Balacco, et
al., 2017; Mandi, 2020; Parvin et al., 2019; Wireko-
Manu, & Amamoo, 2017). Typically the condition of
Indonesia, a 50% reduction in the number of people
results in an increase of about 170% of the peak factor
of fluctuations in water use (Mangkoedihardjo, 2010).
This is a significant number at the level of water
drainage, which then becomes an increase in
fluctuations in wastewater load.
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In addition to fluctuations in water usage, compliance
with the use of masks (World Health Organization,
2020d), especially in cloths, which can be washed for
reuse, also increases the amount of water used. Also,
compliance with personal hygiene and objects using
antiseptics and  disinfectants  (World  Health
Organization, 2020e,f,g) certainly increase the amount
of water used. Additional use of water for washing cloth
masks, personal hygiene and other objects, each person
for 40-60 seconds (World Health Organization, (2020c
with a tap flow of 10 L/min is about 4 L/person. The
frequency of water use varies between people. But in
this COVID-19 era, the additional water requirements
would certainly be significant, because the user
coverage was the entire population. As a result, the
amount of wastewater increases and goes out into the
environment.

In addition to increasing water usage, the use of
antiseptics and disinfectants adds substances in
wastewater that are released into the environment.
Antiseptics contain toxic organic substances such as
ethanol (World Health Organization, 2020e) and
disinfectant sodium hypochlorite inorganic substances
(World Health Organization, 2020f), which enrich the
quality of wastewater. Toxic organic substances can be
measured with a BOD/COD ratio of less than
Inorganic substances from disinfectants are.0.5
chlorides. Both types of substances are toxic to
microbes. These toxic substances increase the toxicity
of wastewater.

In all seasons, people face increasing levels of
fluctuations, amounts and toxic substances in
wastewater. Whereas in the rainy season, people face
the addition of toxic substances in rain water. Both of
these waste sources can directly flow into the land and
water environment.

GREENING UNITS

Greening the land and waters

Farmers in the days of crop pests tried to disinfect
the soil to kill soil microbial pests. Annual soil disinfection
results in changes in soil quality to loose particles,
cracks, infertility, and increased manganese pollution
(Leeper, 1947; Sonneveld & Voogt, 1975). However,
chloride is a plant’'s micro-macro nutrients (Nagajyoti et
al., 2010; Wege et al., 2017; Colmenero-Flores et al.,
2019), therefore this should be utilized to intensify the
greening of land as greenspace.

Various forms of greenspace actually need to be
promoted such as in the median of roads, elevated land,
public facilities, settlements, buildings, housing, and
wherever there is activity of washing personal hygiene
and objects. Architecturally, the implementation of
greening in each part of the city, settlements, buildings
(Samudro et al., 2011) is a way to lead a healthy life, and
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aesthetically the environment. Therefore, adjusting the
condition of buildings for greening intensification is
necessary and important in responding to health
protocols in the COVID-19 era.

Greening of bodies of water, such as rivers, lakes
and coasts, is known as a riparian zone. Unlike missions
with terrestrial green open space, riparian zones are not
only intended to extract chloride from waste, but also to
increase aeration of waters. The aerial uses a water
cooling approach, which can be achieved through the
shade of tall plants along a body of water. Cold water
can dissolve more oxygen than hot water (Deacultis,
2016), thus it can be used by aquatic organisms to
nourish water.

Rainwater drainage

Drainage is the drying of rainwater from the land
surface. For the purpose of maximum drying, naturally
surface conditions are needed to facilitate rain
absorption. How to make porous land naturally is
greening. There is ample evidence that reforestation of
land increases the drainage of rainwater into the ground
(Ellis, 2013; Cuitillas et al., 2018; Yao et al., 2020) and of
course reduces runoff to surface waters.

In addition to the benefits of rainwater flow, there are
two benefits of greening drainage related to improving
rainwater quality. First, the toxic substances carried by
rainwater can be treated in a soil matrix. Secondly, by
itself toxic runoff substances become small and diluted
when discharged into the water bodies.

Included in the greening of drainage is the drainage
of water from the roof of the building. This is a way of
implementing green building (Samudro et al., 2011),
which improves building comfort. This implementation
has begun to develop in Indonesia, and is responding to
health protocols in the context of a new life in the
COVID-19 era.

On-site sanitation

On-site sanitation is generally characterized by
wastewater infiltration on the ground. However there is
a kind of wastewater infiltration that uses plants, known
as evapotranspiration bed (Patterson, 2006;
Mangkoedihardjo & April, 2012; Curneen & Gill, 2016).
This can be applied individually, both on a home scale
and broader scale, for example household coverage,
coverage of commercial activities, and the like where
there is sufficient land.

For existing on-site sanitation conditions, for
example absorption of wastewater in the ground, the
application of this bed evapotranspiration can be
implemented. The practical way, soil infiltration is
modified into additional soil mounds with plants. This
evapotranspiration bed configuration makes the
potential for groundwater pollution can be minimized,
because some of its flow into the air through the process
of plant transpiration.
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The use of evapotranspiration bed is effective by
mixing growth media with compost. Compost adds
biodegradable organic matter (Mangkoedihardjo & April,
2012; Samudro et al., 2018) to soil microbial activity,
which then mineralizes organic matter into carbon
dioxide. The end product is the main substance needed
by plants. This plant growth is intended to eliminate
chloride from disinfectant-containing wastewater.

Wastewater treatment

Microbiological wastewater treatment processes,
which are generally applied in Indonesia, need
operational attention. Potential out of operation is
caused by two problems, namely due to a small ratio of
BOD/COD and chloride, both of which eliminate
microbial life. How to maintain the operation of existing
microbiological processes is to place the processing
plants in front of the existing processing.

Processing plants in front of microbiological
treatment is intended to improve two things the quality of
wastewater. First, plants are intended to absorb more
chemical decomposed organic matter (COD) than
microbiologically decomposed organic matter (BOD).
From here the results clearly increase the BOD/COD
ratio, so it is safe to enter the microbiological process
installation. The author’'s experience and many similar
studies prove that plant processing can improve the
properties of organic matter into microbial
decomposition  (Garcia-Avila et al,  2019;
Mangkoedihardjo, 2007; Samudro et al., 2018; Sandoval
et al., 2019). Second is to absorb inorganic chloride as
a plant macronutrient, so that entry into existing
installations does not eliminate microbiological
processes. Thus, wastewater treatment by plants
produces qualities that can be further processed
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microbiologically. This method secures the installation of
biological processes that already exist.

Greening biodiversity

The absorption ability of chloride and COD is
different between plant species. Even differences in
plant species have an effect on differences in the ability
to remediate heavy metals in the presence of chloride.
Sunflower plants, for example, are better able to absorb
cadmium in the presence of chloride compared to kenaf
and sorghum (Hattori et al., 2006). The same results
have previously been found to be the difference in metal
absorption by some plant species under the conditions
of chloride rich growth media (Lidopez-Chuken et al.,
2012).

This fact can be applied to environmentally diverse
biodiversity, both in the on-site sanitation, rainwater
drainage, wastewater treatment, land and water
greening. In addition to the purpose of eliminating
toxicants, biodiversity can be selected according to local
preferences and conditions (Lawrence et al., 2005;
Newbold et al.,, 2015). Therefore, greening the
environment can be accepted by the community, and
they can participate sustainably to maintain personal
and environmental health.

CONCLUSION

Health protocols produce wastewater enriched with
organic and inorganic toxic substances. The wastewater
has the potential to be effectively treated through
greening in environmental media of land and riparian
zone, rainwater drainage, on-site sanitation, and
wastewater treatment. In each treatment unit, It is highly
recommended to use various types of plants, which are
accepted by the community for sustainable acceptance
of greening.
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