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Introduction: The Covid19 virus has an outer lipid sheath that is not tolerant towards disinfectants,
but this virus can quickly infect humans with a fairly high mortality rate. The increasing Covidl9
patients directly proportional the amount of solid medical waste production in hospitals. This study
aims to identify the health protocol in solid medical waste management in one of the Covidl9 patient
. ; . referral hospitals in Surabaya, East Java. Method: We used descriptive observational research with
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INTRODUCTION

Covid19 is a respiratory infection caused by
SARS-CoV-2 or the Covid19 virus (1). The Covid19 virus
became widespread globally in early 2020, to the extent
that the WHO declared it as a Public Health Emergency
of International Concern (PHEIC). This is a virus capable
of infecting humans very rapidly with a fairly high mortality
rate (2).

As many as 65 countries contracted the
coronavirus. Around 93% of the total global population
stood still as many countries implemented movement
restrictions and quarantines at home (3) such as physical
distancing, implementing online mechanisms for schools
and workplaces, and the implementation of Large-Scale
Social Distancing (LSSD) in many regions in Indonesia).
These policies were made as an effort to terminate the
chain of the Covid19 transmission. Fomites as the main
medium in the spread of viruses that were transmitted to
humans during an outbreak (4). Transmission occurred
through physical contact on an infected surface (skin-to-
skin, touch of an infected inanimate object) which was
then made to touch the mouth, nose, or eyes (5) . The
world had adapt to behavioral and social changes in
facing the risks of Covid19. This pandemic is different
from any previous pandemics in history. Covid19
presents a global crisis. The effects of Covid19 have
brought several industries to the brink of collapse(6).
From a total of 12.166.688 cases, the highest amount
of positive cases, as of July 9" 2020, is in the USA with
3,158,932 cases (7). Indonesia also suffers a fairly high
amount of cases with 68.709 cases per July 9™ 2020.
The highest contributor to positive cases is the East Java
region, particularly Surabaya (8).

As a health services facility, hospitals provide
comprehensive, curative, and preventive health services
to the public and they are expected to be able to treat
Covid19 patients (9). One of the Covid19 referral hospitals
in Surabaya, East Java, is a hospital with classification
a that has a bed capacity of over 2,050 beds. Operating
hospital activities can bring about both positive and
negative effects. The positive effect is the restoration
of public health, particularly Covid19 patients. Whereas
the negative effect is the environmental issue with the
arising general waste, medical waste, liquid waste, and
the decline of air quality in the hospital environment (10).
The surgical mask could only be worn in one day. The
Covid19 outbreak had led to the use of one or more
masks every day, disposable gloves (11).

The high number of contaminated Personal
Protective Equipment (PPE) from treating Covid19
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patients will end up as waste, and if not properly
managed, they can potentially threaten the surrounding
health and environment (6,12). Effective measures
for waste treatment were becoming increasingly
irreplaceable(13).

The increase of Covid19 positive patients being
treated in hospitals is directly proportional to the increase
in waste volume, particularly medical waste. An average
of 206 tons of medical waste was produced due to
Covid19 perday in Dhaka (14). All types of outcomes from
patient care activities that are potentially contaminated
by substances that are infectious or in contact with
patients and/or health workers who treat Covid19
patients are classified as medical waste (15). Medical
waste can include used facemasks, used gloves, used
bandages, used syringes, used infusion set, used PPEs,
and other items that derive from patient care activities in
the Emergency Department (ED), special isolation room
(SIR), Intensive Care Unit (ICU), treatment room, and
other service rooms (16).

Patient care or any other health services activities
can yield various dangerous waste (17). Hospitals, as
a health services facility, are required to manage solid
medical waste, from waste reduction, solid medical waste
sorting, solid medical waste storage, solid medical waste
transport, solid medical waste processing, solid medical
waste burial, to solid medical waste landfill (18).

This study aims to identify the health protocol
in solid medical waste management in a Covid19
referral hospital in Surabaya, East Java, and assess its
appropriateness in accordance with the guidebook issued
by the Ministry of Health of the Republic of Indonesia.

METHOD

We used descriptive observational research
as the researcher did not intervene in any way with the
research variable. The researcher only provided the
obtained description of the phenomenon. This research
took the form of a survey, which is a research activity
conducted by collecting and compiling data.

This research was conducted in one of the
hospitals that had been assigned by the Ministry of
Health of the Republic of Indonesia as a Covid19
referral hospital tasked in handling the Covid19 virus.
The hospital was located in Surabaya, East Java. The
research was conducted from April to June 2020.

The reference used in this research is the
guidebook titled Waste Management in Referral
Hospitals, Emergency Hospitals, and Public Health
Centers that Handles Covid19 Patients, issued by the
Ministry of Health of the Republic of Indonesia.
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RESULT

Surabayais acity located in East Java, Indonesia.
Since March 26, 2020 until today, on June 10, confirmed
positive cases of Covid19 have increased. Record of an
increase in solid medical waste is also increased at this
referral hospital for Covid19.
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Figure 1. Amount of Solid Medical Waste from April to
June 2020

The referral hospital for handling the emerging
Covid19 infectious disease has a prominent task, one
of which is to increase the capacity of the resources
needed in the management of suspected cases that have
the potential for an extraordinary impact of emerging
Covid19 infectious disease (9). The potential impact due
to the outbreaks of emerging Covid19 infectious diseases
put additional work to the health workers aligned with
solid medical waste generated from the care of Covid19
patients. There is no exception for one of these Covid19
referral hospitals. It is known that Solid Medical waste
in the referral hospital has significant increases in April
- June 2020.

Solid Medical Waste Sorting and Packing

Sorting and packing process of solid medical
waste at the Covid19 referral hospital are implemented
by distinguishing solid medical waste that is being placed
into a container or bin coated with a yellow plastic bag
with the symbol “biohazard” and later on by making sure
that the container was tightly bound. These solid medical
wastes contain residual goods or leftover materials, from
activities, that are contaminated by infectious substances
or exposed with patients’ direct contact and/or officers
at this referral hospital during the handling process of
Covid19 patients. The medical waste produced was
divided into two types, there are soft medical waste
which later will be disposed into a yellow plastic bag in
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a yellow thrash can and sharp medical waste using a
yellow plastic bag in yellow thrash can. In the sorting and
packing stages there are keeping, labeling, cleaning, and
process collecting. Keeping, that is to say the activities of
storing solid medical waste into a container according to
its type, binding the plastic bag and lining the container,
if the solid medical waste is full then a replacement
with a new plastic bag should be conducted. The next
procedure is labeling, which is to say the activity of lining
the container with the appropriate plastic bag. There are
two sizes of plastic bag being used, small size of 60 cm
x 60 cm and a large size of 75 cm x 100 cm. The next
procedure is cleaning the solid medical waste container
after it is emptied and accommodating the generated
solid medical waste in a bound yellow plastic bag, from
a small size solid medical waste container into a larger
container.

Solid Medical Waste Transport

The solid medical waste transport process
carried out using a special yellow trolley with a tight yellow
cover. There ware sign “infectious waste” written on the
trolley. The volume of solid medical waste stored in the
container or collecting bag is more than % of the container
volume. In the carrying process, officers disinfect the
materials with disinfectant liquid using H,0, 0.5 % before
it is delivered to the incineration site. When conducting
their duties, officers who carry solid medical waste have
to wear long work clothes, work shoes, PPE consisting
of surgical masks, head caps, and gloves. This carrying
process is conducted 4 times a day, specifically at 05.00
A.M, 09.00 A.M, 01.00 P.M, and 04.00 P.M. Spraying of
disinfectants were also conducted when the container or
bin has been used, using H,0, 0.5%.

Solid Medical Waste Storage

The process is carried out using a special
yellow trolley with a tight yellow cover. There were signs
“infectious waste” written on the trolly. The volume of
solid medical waste stored in the container or collecting
bag was more than % of the container volume. In the
carrying process, officers disinfect the materials with
disinfectant liquid using H,O, 0.5 % before it is delivered
to the incineration site. When conducting their duties,
officers who carry solid medical waste have to wear long
work clothes, work shoes, PPE consisting of surgical
masks, head caps, and gloves. This carrying process
conducted 4 times a day, specifically at 05.00 A.M, 09.00
A.M, 01.00 P.M, and 04.00 P.M. Spraying of disinfectants
also conducted when the container or bin has been used,
using H,O, 0.5%.
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The storage duration of solid medical waste from
the Covid19 referral hospital was no more than 24 hours
or 2 days. The solid medical waste were taken from post-
service activities leftover items in the Emergency Room,
Covid19 special isolation room, Intensive Care Unit
(ICU), treatment rooms, and other service rooms such
as PPE that was to say hazmat, apron, surgical masks
and N95, handscones, bandages, ampoules, needles,
and the others that were relatively large so that there
was no accumulation of solid medical waste expected.
Officers were also conduct a disinfection process with
disinfectant hydrogen peroxide (H,O,) with a percentage
of 0.5% in the whole landfill area.

Solid Medical Waste Processing and Elimination

The handling of solid medical waste was carried
out by using an incineration. The minimum temperature
of this incinerator primary burner is 800 °C and the
secondary burner is min 1000°C. The Covid19 referral
hospital has 4 incinerators.

Table 1. Incinerator Data of Surabaya Referral Covid19
Hospital

. . . Chimne
Coordinator Points Brand Capacity aney
Height
07°16°07.0”LS
CMC
112°45°32.7"BT 2m? 14m/40 cm
. . SLI-02
(licensed incinerator)
07°16°04.71"LS
Hoval
112°45°35.81” BT Im? 10,8m/40cm
(licensed incinerator)
07°16°04.85”LS
112°45°35.85” BT CMC 2m’ 9m/40cm
(licensed incinerator)
07°16°07.0”LS
CMC
112°45°32.43” BT 3m? 14m/40cm
SLI-03

(licensed incinerator)

The results of combustion in the form of ash
or residue are placed into a drum with capacity of 200
liters and later on being carried out in the process of
solidification using cement as a lid. Ash or residue-
containing-drums are sent to the 3rd party who already
has the legality of the Republic of Indonesia Ministry
of Environment and Forestry for ash incinerator waste
management.

DISCUSSION

An Increased amount of solid medical waste has
occured occurred in Wuhan, China. on March 1, solid
medical waste went up to 247 tons per day, which was
initially only 40 tons per day, this indication of increase
reached 6 times of the total amount of the preceding
calculations (15). The same thing happened in the cities
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of Manila, Hanoi, Kuala Lumpur, and Bangkok which
undergo increases of the waste volume from 154 to
280 tons per day (16). In many developing countries
solid waste is still disposed in the open environment
without concerning waste management process.
it has the potential as a place of livelihood such as a
scavenger. A waste needed special attention which was
prioritized by immediate action from the authorities, as
it had been identified as one of the three main sources
of environmental degradation in Asian countries by the
World Bank (19). Solid waste management that was
decentralized in a system area and formed as an effort to
provide a livable and hygienic environment (20). Strong
waste management had developed into one of the main
problems in the journey of environmental health. The
factors of human civilization advancement and the rate
of population growth had made the sources of waste
varied and the resulted waste were more complex (21)
became a threat and a prolonged environmental safety
concern about the dangers of public health due to the
environment being infected every day (14).

During the outbreak, an increase in the amount
of solid medical waste was generated, including masks,
gloves, protective equipment and others that have
become infected. The hard surface and plastic SARS-
CoV-2 virus could live for several days. Re-criticization
was needed to be done to protect cleaner officers from
being exposed to potentially contaminated waste. Given
the potential role of the environment in the spread of
SARS-CoV-2 (14) . Recent reports had been obtained
if Covid19 could be transmitted through the air because
of this, health workers are required to wear surgical
masks in the hospital environment (22). Indonesia also
undergoes and increase in the volume of solid medical
waste, unfortunately, the availability of health facilities
that supports the management process of solid medical
waste were still limited. Indonesia only has 20 of Covid19
referral hospitals that provide licensed incinerators out of
132 hospitals. According to the data, out of 2,889 regular
hospitals, there are only 112 hospitals with licensed
incinerators (23). Some steps of Covid19 solid medical
waste management were in forms of sorting/packing,
storing, carrying, and processing (24-25).

Solid medical waste is a solid waste consisting
of infectious waste, pathological waste, sharps waste,
pharmaceutical waste, cytotoxic waste, chemical waste,
radioactive waste, pressure container waste, and waste
with a high heavy metal content. Infectious solid medical
waste itself is a waste that is suspected of containing
pathogens such as bacteria, viruses, parasites, or fungus
in sufficient concentration or quantity to cause disease
transmission to humans (26).
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Solid Medical Waste Sorting And Packing

The medical waste sorting process is animportant
point to reduce the volume of hazardous and infectious
waste. This sorting is carried out by fully utilizing the
container’s label/tag to support the effective sorting
process. Covid19 referral hospital has been conducted
sorting and packing by the guidelines of the Republic of
Indonesia Ministry of Health, solid medical waste in the
form of liquid is disposed of in the wastewater channel
which is directly connected to the Waste Water Treatment
Plant (18,24,27). The solid medical waste container has
a “biohazard” symbol in the same plastic coated in yellow
(27). Solid medical waste was separated and placed in a
container according to the color and characteristics that
had been determined, this depends on the composition
and appropriate treatment such as incineration (28). The
addition of several medical waste containers as an effort
to prevent the transmission of Covid19 had also been
carried out considering the amount of waste that had
been increased from April to June 2020. When medical
waste related to Covid19 increased, consequently the
supply and demand for containers for medical waste
were used and needed to be increased so that storage
and later transportation could be balanced (29). The
disinfection process uses disinfectants to disinfect solid
medical waste. The disinfectant used is H,0, 0.5 % by
accordance with regulations issued by the Ministry of
Health (30).

Solid Medical Waste Storage

Storage process of solid medical waste is already
appropriate, that is, it must be done no more than 2x24
hours to the TPS (15). The need for proper planning in
the management of solid medical waste because solid
medical waste cannot be left full, if container reached its
% then the container must be packed in tightly bound and
must be transported immediately (24-25,31). In addition,
potential hazards can also impact human health (32).

Determination of landfill location was animportant
consideration of the impact on groundwater because it
would had been caused the formation of leachate (33)

Solid Medical Waste Transport

Acceleration of medical waste was carried out
from the source to the temporary waste processing
facility (34). The process of carrying hazardous solid
medical waste is carried out using a special infectious
waste with a tight cover, so that it is expected to prevent
transmission of Covid19 (24). Routes in transportation
have been adjusted with the hours outside the busy
schedule of visitors so as to avoid crowds of visitors (15).
The carrying process of solid medical solid medical waste
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by officers is carried out by using proper PPE, officers
are not allowed to only use surgical masks, gloves, and
head caps. The complete use of PPE, that is to say
hazmat clothing, goggles, hair caps, surgical masks,
gloves, and safety boots is a recommendation given
by the Indonesian Ministry of Health (17). Concerning
WHO’s recommendations namely aprons, surgical
masks, gloves, goggles or face shields, and safety boots
(27). So it is expected to be able to prevent Covid19
transmission. From the results of monitoring carried
out by the researchers from April to June 2020, officers
carrying solid medical waste are always carry the waste
consistently according to their schedule without being
absent. There were no complaints of Covid19 symptoms
arising from the officers carrying the solid medical waste
up to the current date. There has never been any evidence
that the officer handling the solid medical waste could be
infected with the Covid19 virus (27). Trolley disinfection
is also carried out when solid medical waste has been
relegated to a Temporary Disposal Site (TDS). that is
in accordance with guidelines which is then placed and
dried with the direct sunlight (24,30).

Solid Medical Waste Processing / Elimination

Incinerator were used to reduce the volume of
waste produced. Waste management using incinerators
could protect humans and the environment from
hazardous and toxic waste. This incineration could reduce
the volume of waste by up to 90% so as to minimize the
landfill area (35). Combusting is one of the most widely
used annihilation technologies, especially in several
developing countries including the technology used by
the Covid19 referral hospital (36). Incineration had a
major effect on positive impacts, namely on improving the
performance of disaster waste management, especially
in situations and time constraints (37). Incineration
showed the greatest impact on fossil fuels, changes in
climate, the effect on breathing because humans will
inhale the inorganic substances produced (38).

The appropriate incinerator temperature is at
least 800°C (24). Incineration temperature needed in
a very strict waste reduction procedure which were at
1000°C (22). Although the gas produced by the incinerator
during the combustion process has an adverse effect on
air quality, previous studies have shown that combustion
is the most common and effective way to kill virus
bacteria, and harmful pathogens, which originate from
various infectious medical wastes (39) and can reduce
waste volume (32) .

Ash or residue resulted from the incineration
process is carried out by storing conducted by a licensed
third party according to the construction process issued
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by the Minister of Environment and Forestry Regulation
number P.56 of 2015 (18,36). Ash resulted from a waste
incinerator when a sufficient reduction in the volume
of waste had been achieved were safe enough and
threatless to the environment and public health (40).
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CONCLUSION

The Covid19 referral hospital in Surabaya, East
Javahadimplemented the health protocol on solid medical
waste management in accordance with the guidelines
for waste management of referral hospitals, emergency
hospitals in handling Covid19 patients, namely sorting/
carrying, storing, transporting and processing/destroying
infectious waste by incineration. However, the suitability
of PPE for medical waste transport officers was still not
proper because waste transporters only wore surgical
masks, gloves and head caps.

REFERENCE

1. Topcuoglu N. Public Health Emergency of
International Concern: Coronavirus Disease 2019
(Covid19). Open Dent J. 2020;14(1):71-72. https://
doi.org/10.2174/1874210602014010071

2. Eurosurveillance editorial team. Note from the
editors: World Health Organization Declares Novel
Coronavirus (2019-Ncov) Sixth Public Health
Emergency of International Concern. Euro Surveill.
2020;25(5):1-2. https://doi.org/10.2807/1560-7917.
ES.2020.25.5.200131e

3. Chaudhry R, Dranitsaris G, Mubashir T, Bartoszko
J, Riazi S. A Country Level Analysis Measuring
the Impact of Government Actions , Country
Preparedness and Socioeconomic Factors On
Covid19 Mortality and Related Health Outcomes.
E Clinical Medicine. 2020;25(7):1-8. https://doi.
org/10.1016/j.eclinm.2020.100464

4. Nghiem LD, Morgan B, Donner E, Short MD. The
Covid19 Pandemic: Considerations for the Waste
and Wastewater Services Sector. Case Studies
in Chemical and Environmental Engineering.
2020;20(4):1-13. https://doi.org/10.1016/j.
cscee.2020.100006

5. Qu G, Li X, Hu L, Jiang G. An Imperative Need
for Research on the Role of Environmental
Factors in Transmission of Novel Coronavirus
(Covid19). Environmental Science and Technology.
2020;54(7):3730-3732. https://doi.org/10.1021/
acs.est.0c01102

6. Kampf G, Todt D, Pfaender S, Steinmann E.
Persistence of  Coronaviruses On Inanimate
Surfaces and Their Inactivation With

43

10.

11.

12.

13.

14.

15.

16.

17.

18.

Vol. 12 No.1 Special Issue
September 2020 (38-44)

Biocidal Agents. Journal of Hospital Infection.
2020;104(3):246-251. https://doi.org/10.1016/j.
jhin.2020.01.022

Center for Disease Control and Prevention.
Coronavirus Disease 2019 (Covid19) Cases
in the U.S. Atlanta: Center for Disease Control
and Prevention; 2020 https://www.cdc.gov/
coronavirus/2019-ncov/cases-updates/cases-in-
us.html

Task Force for the Acceleration of Coronavirus
Handling. Distribution Map. Jakarta: Task Force for
the Acceleration of Coronavirus Handling; 2020.
https://covid19.go.id/Peta-Sebaran

Ministry of Health Republic Indonesia. Regulation
of Ministry of Health Republic Indonesia. No.3/
MENKES/2020 about Hospital Classification and
Licensing. Jakarta: Ministry of Health Republic
Indonesia; 2020

Yu H, Sun X, Solvang WD, Zhao X. Reverse
Logistics Network Design for Effective Management
of Medical Waste in Epidemic Outbreaks : Insights
from the Coronavirus Disease 2019 ( Covid19
) Outbreak in Wuhan (China). International
Journal of Environmental Research and Public
Health. 2020;17(3):2-15. https://doi.org/10.3390/

ijerph17051770

Saadat S, Rawtani D, Hussain CM. Environmental
Perspective of Covid19. Science of the Total
Environment. 2020;728(2):1-6. https://doi.
org/10.1016/j.scitotenv.2020.138870

Ed O, Ym A. Covid19 and Challenges of
Management of Infectious Medical Waste in Nigeria:
A Case of Taraba State. International Journal of
Waste Resources. 2020;10(3):1-5. https://doi.
0rg/10.35248/2252-5211.20.10.381

Mayer F, Bhandari R, Gath S. Critical Review
On Life Cycle Assessment of Conventional and
Innovative Waste to Energy Technologies. Science
of the Total Environment. 2019;672(4):708-721.
https://doi.org/10.1016/j.scitotenv.2019.03.449

Rahman MM, Bodrud-Doza M, Griffiths MD,
Mamun MA. Biomedical Waste Amid Covid19:
Perspectives from Bangladesh. The Lancet Global.
2020;8(10):e1262. http://dx.doi.org/10.1016/
S2214-109X(20)30349-1

Peng J, Wu X, Wang R, Li C, Zhang Q, Wei D.
Medical Waste Management Practice During
the 2019-2020 Novel Coronavirus Pandemic:
Experience In A General Hospital. American Journal
of Infection Control. 2020;48(8):918-921. https://
doi.org/10.1016/j.ajic.2020.05.035

Roberts KP, Stringfellow A, Williams |. Rubbish
is Piling Up and Recycling has Stalled — Waste
Systems Must Adapt. The Conversation. 2020;1.
https://theconversation.com/rubbish

Ali M, Wang W, Chaudhry N, Geng Y.
Hospital Waste Management In Developing
Countries : A Mini Review. Waste Management
&  Research. 2017;6(1):1-12. https://doi.
org/10.1177/0734242X17691344

Ministry of Environment and Forestry of Republic
Indonesia. Regulation of Ministry of Environment




Jurnal Kesehatan Lingkungan/10.20473/jkl.v12i1si.2020.38-44

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

and Forestry Republic Indonesia No. 56/
MENLHK/2015 about Procedures for Technical
Requirements for Management of Hazardous and
Toxic Waste from Health Service Facilities. Jakarta:
Ministry of Environment and Forestry Republic
Indonesia; 2015

Bhave PP, Kulkarni BN. Effect Of Active And
Passive Aeration On Composting of Household
Biodegradable Wastes: A Decentralized Approach.
International Journal of Recycling of Organic Waste
in  Agriculture. 2019;8(3):335-344. https://doi.
org/10.1007/s40093-019-00306-7

Mengistu T, Gebrekidan H, Kibret K, Woldetsadik K,
Shimelis B, Yadav H. Comparative Effectiveness of
Different Composting Methods On the Stabilization,
Maturation and Sanitization of Municipal Organic
Solid Wastes and Dried Faecal Sludge Mixtures.
Environ Syst Res. 2018;6(5):1-16.  https://doi.
0rg/10.1186/s40068-017-0079-4research

Desai SN, Shah MA. Decentralized Solid Waste
Management in Urban Areas: A Review. Int J
Curr Eng Technol. 2018;8(10):21-23. https://doi.
org/10.14741/ijcet.v8i01.108820

Klemes JJ, Fan Y Van, Tan RR, Jiang P. Minimising
the Present and Future Plastic Waste, Energy
and Environmental Footprints Related to Covid19.
Renew Sustain Energy Rev. 2020;127(2):1-7.
https://doi.org/10.1016/j.rser.2020.109883

Ministry of Health Republic Indonesia. Health Care
Facilities Medical Waste Management Policy During
the Covid19 Pandemic. Jakarta: Ministry of Health
Republic Indonesia; 2020.

Ministry of Health Republic Indonesia. Guidelines
for Waste Management for Referral Hospitals,
Emergency Hospitals and Health Care Facilities
Handling Covid19 Patients. Jakarta: Ministry of
Health Republic Indonesia; 2020. https://kesmas.
kemkes.go.id

Awodele O, Adewoye AA, Oparah AC. Assessment
of Medical Waste Management In Seven
Hospitals In Lagos, Nigeria. BMC Public Health.
2016;16(269):1-11. http://dx.doi.org/10.1186/
$12889-016-2916-1

World Health Organization. Safe Management Of
Wastes from Health—Care Activities: A Summary.
Genava: World Health Organization; 2017. https://
apps.who.int/iris/bitstream/handle

World Health Organization. Water, Sanitation,
Hygiene, and Waste Management for SARS-
CoV-2, the Virus that Causes Covid19. Geneva:
World Health Organization;2020 https://www.who.
int/

Kalogiannidou K, Nikolakopoulou E, Komilis D.
Generation and Composition of Waste from Medical
Histopathology Laboratories. Waste Manag.
2018;79(6):435-442. https://doi.org/10.1016/].
wasman.2018.08.012

Rhee SW. Management of Used Personal Protective
Equipment and Wastes Related to Covid19 In South

44

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Vol. 12 No.1 Special Issue
September 2020 (38-44)

Korea. Waste Manag Res. 2020;38(8):820-824.
https://doi.org/10.1177/0734242X20933

Ministry of Health Republic Indonesia. Regulation
of Ministry of Health Republic Indonesia. No. 27/
MENKES/2017 about Guidelines for Infection
Prevention and Control in Health Care Facilities.
Jakarta: Ministry of Health Republic Indonesia;
2017

Maulana M, Kusnanto H, Suwarni A. Medical Solid
Waste Treatment, Hazardous and Toxic Waste
Treatment in Yogyakarta City Private Hospital. In:
The 5th Urecol Proceeding. 2017.p. 184—-190. http://
Ipp.uad.ac.id/wp-content/uploads/2017/05/24 .-
muchsin-184-190.pdf

Wang J, Shen J, Ye D, Yan X, Zhang Y, Yang W, et
al. Disinfection Technology of Hospital Wastes and
Wastewater: Suggestions for Disinfection Strategy
During Coronavirus Disease 2019 (Covid19)
Pandemic In China. Environ Pollut. 2020;262(4):1-
26. https://doi.org/10.1016/j.envpol.2020.114665

Cheng C, Thompson RG. Application of Boolean
Logic and GIS for Determining Suitable Locations
for Temporary Disaster Waste Management Sites.
Int J Disaster Risk Reduct. 2016;20(10):78-92.
http://dx.doi.org/10.1016/}.ijdrr.2016.10.011

Kristanto GA, Koven W. Estimating Greenhouse
Gas Emissions from Municipal Solid Waste
Management In Depok, Indonesia. City Environ
Interact. 2019;4(2):1-8. https://doi.org/10.1016/j.
cacint.2020.100027

Kumar A, Samadder SR. A Review On
Technological Options of Waste to Energy for
Effective Management of Municipal Solid Waste.
Waste Manag. 2017;69(8):407—422. https://doi.
0rg/10.1016/j.wasman.2017.08.046

Ghodrat M, Rashidi M, Samali B. Life Cycle
Assessments of Incineration Treatment for
Sharp Medical Waste. Miner Met Mater Ser.
2017;14(2):131-143. https://doi.org/10.1007/978-
3-319-52192-3_14

ZhangF, Cao C, LiC, Liu Y, Huisingh D. A Systematic
Review of Recent Developments In Disaster Waste
Management. J Clean Prod. 2019;235(6):822—-840.
https://doi.org/10.1016/j.jclepro.2019.06.229

Yadav P, Samadder SR. A Critical Review of the
Life Cycle Assessment Studies On Solid Waste
Management In Asian Countries. J Clean Prod.
2018;185(2):492-515. https://doi.org/10.1016/j.
jclepro.2018.02.298

Windfeld ES, Brooks MSL. Medical Waste
Management - A review. J Environ Manage.
2015;163(8):98-108.  http://dx.doi.org/10.1016/].
jenvman.2015.08.013

Kulkarni  BN.  Environmental  Sustainability
Assessment of Land Disposal of Municipal Solid
Waste Generated In Indian Cities — A Review.
Environ Dev. 2020;33(12):1-13.  https://doi.
0rg/10.1016/j.envdev.2019.100490




