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Abstract 

Bago is one of the Divisions in Myanmar and Bago River is a river of Southern Myanmar. The City Market is situated on the river 

banks in Bago Division and there are a lot of pollutants along the Bago River. Most of the waste including Municipal wastewater 

is ending in rivers in most Divisions of Myanmar and some wastes are being burnt and thus air pollution has become one of the 

threats to the Environment of Myanmar. Plastic bags and disposable cups are the main problems of waste pollution in Bago River. 

Before COVID-19, there is no mask pollutant in Bago River and during the first waste and second wave of COVID-19, wastes of 

single-use masks can be found there. Organic waste can be easily destroyed naturally, however, plastic wastes and mask wastes 

can sustain for many years to kill aquatic animals directly and humans, avifaunae and wildlife animals indirectly. Myanmar is 

still poor in techniques to restore its environment, causing by pollutions and deforestations like as developed countries. This 

study expresses the waste pollutants in Bago River and Bago City during the COVID-19 pandemic period. Average 156 Tons of 

rubbish are ending up every month in Bago River. During the study period, nearly 50,000 masks were placed at the bank of Bago 

River and some percentages of waste masks were floating on Bago River. In a week, there are 288 Tons of rubbishes in Bago 

City. 
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1. Introduction 

Plastic pollution is a global problem and scientists are still 

finding the best solution to stop plastic pollutions in the world 

[1]. Unfortunately, our world has faced the global pandemic 

disease known as COVID-19. To decrease the spreading of 

COVID-19, people must use masks and face- shields. 

Vietnamese must use the masks last few years ago because of 

the air pollution index of their country [33]. While COVID-19 
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pandemic challenges to our world, masks are massively used 

world widely like as Vietnam. Generally, Coronavirus face 

masks can take 450 years to degrade and most of them end up 

in seas and oceans [2]. Nevertheless, people are necessary to 

prevent infections of COVID-19 and thus it cannot be 

unavoidable to use masks. At the first wave of COVID-19, 

most of the people in Myanmar could stay home and they did 

not go outside without vital works [3, 4]. However, the people 

of Myanmar could not stay home at the second wave of 

COVID-19 and they must try to reduce their loss of Business 

and thus mask pollutants was observed at that time. Due to 

poor knowledge of environmental conservation, most people 

of Myanmar threw mask waves along the roads. Not only 

masks but also gloves pose a risk of entanglement, entrapment 

and ingestion, which are the main environmental impacts of 

pollutions [3-7]. Birds, especially seagulls died of entangling 

in masks world widely [5]. During the COVID-19 pandemic 

period, PPE litters such as single-use masks, single-use gloves 

and also cloth masks have been observed in terrestrial, and 

marine ecosystems and they are threatening wildlife animals, 

aquatic animals and avifauna [5, 32]. PPE litters of hospitals 

are burnt by private municipal companies in Myanmar. The 

masks which are used by the public can be founded in their 

environment. 65% of masks were found in terrestrial and the 

left 35% ended up in rivers, seas and oceans according to this 

research. As of February 2020, China has increased the 

production of medical masks in numbers of 14.8 million daily 

[8]. Most of these face mask wastes contain either 

polypropylene and/ or polyethylene, polyurethane, 

polystyrene, polycarbonate, polyacrylonitrile which can also 

cause plastic or microplastic pollution as plastic material in 

our environment [9, 36]. When plastic materials and masks are 

burnt some toxic gases emerge to be air pollution and to 

enhance the suffering of many diseases to human beings and 

animals [1, 10, 11, 23-27]. The wastes of the masks are 

increased across the world but people cannot strictly follow 

the appropriate disposal methods for the used masks [8] and 

especially, by burning wastes of masks, air pollutions rates of 

Myanmar eventually increased and this is adding mask wastes 

in the environment, which end up in the streets, even main 

roads of cities and landfills. When the mask wastes are ending 

up in rivers, seas and oceans, it is also possible to poison the 

marine animals which ingest them and it may destroy marine 

animals directly, or weaken them, rendering them more 

vulnerable to other threats, interfering with impaired 

reproduction, growth and development of young animals like 

as plastic wastes [8, 12-15]. Moreover, aquatic fauna can also 

cause entanglement, which leads to dying as birds [8, 19-22]. 

Furthermore, medical wastes also promote significantly global 

plastic pollutions and those wastes might be hazardous or 

radioactive [16]. This study emphasizes waste pollution in 

Bago River and Bago City, Bago Division, Myanmar. 

2. Materials and Methods 

2.1. Materials 

In this study, mask wastes and other wastes were used to 

estimate the pollution index of Bago River and Bago City. 

2.2. Study Area 

The study place was chosen in Bago City, Bago Division, 

Myanmar, in Southeast Asia continent, its coordinates are 

10.5034° N, 122.9663° E. This research emphasized Bago 

River, its coordinates are 17.3214° N and 96.4822° E to find 

mask pollutant rates. 

2.3. Study Period 

The study period lasted from May 2020 to April 2021. 

2.4. Method 

The point count method was used in the study area. The Bago 

City Market which is situated along Bago river has three 

garbage accumulations and those marked as points and used 

masks were counted per week during the study period. Four 

quarters along Bago River were chosen to study their waste 

pollutant rates because people who live in these three regions 

litter their wastes to Bago River. Collected data were entered 

into micro-soft excel for calculations and analysis. Data is 

presented in the following section using photographs, tables, 

graphs and histograms. And then the data of the two study 

areas were compared and discussed. 

3. Results 

Figure 1 shows the population of Bago City. In Bago, the 

private municipal company has accepted the responsibility to 

clean up Bago City Regions since September 2019. They take 

4 times a week to carry the wastes of Bago City and the total 

number of 217318 people litter 288 Tons per week. 

This study was compared with Bago City and Southern Zyne 

Quarter to analyze waste pollutants. People of Southern Zyne 

Quarter litter their wastes to Bago River and they have used to 

accumulate their waste along the Bago River. Their wastes 

have 9.243 Tons per week. This rate is 3.2% of the whole 

Bago City. Figure 2 shows a comparison of the population 

between Bago City and Southern Zyne Quarter to assess waste 

pollutant index according to population. 

This study was compared with Bago City and Northern Zyne 

Quarter to analyze waste pollutants. People of Northern Zyne 

Quarter litter their wastes to Bago River and they have used to 

accumulate their waste along the Bago River. Their wastes 

have 6.354 Tons per week. This rate is 2.1% of the whole 

Bago City. Figure 3 shows the comparison of the population 
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between Bago City and Northern Zyne Quarter to assess waste pollutant index according to population. 

 
Figure 1. Population of Bago City. 

 
Figure 2. Population comparison between Bago City and Southern Zyne Quarter. 

 
Figure 3. Population comparison between Bago City and Northern Zyne Quarter. 
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Figure 4. Population comparison between Bago City and Pan Hlaing Quarter. 

This study was compared with Bago City and Pan Hlaing 

Quarter to analyze waste pollutants. People of Pan Hlaing 

Quarter litter their wastes to Bago River and they have used to 

accumulate their waste along the Bago River. Their wastes 

have 9.243 Tons per week. This rate is 3.2% of the whole 

Bago City. Figure 4 shows the comparison of the population 

between Bago City and Pan Hlaing Quarter to assess waste 

pollutant index according to population. 

 
Figure 5. Population comparison between Bago City and Zay Quarter. 

This study was compared with Bago City and Zay Quarter to 

analyze waste pollutants. People of Zay Quarter litter their 

wastes to Bago River and they have used to accumulate their 

waste along the Bago River. Their wastes have 6.43 Tons per 

week. This rate is 2.2% of the whole Bago City. Figure 5 

shows the comparison of the population between Bago City 

and Zay Quarter to assess waste pollutant index according to 

population. 

Table 1. Numbers of mask wastes generated by each quarter (Number/ month) from May to October in 2020. 

Categories May June July August September October 

Southern Zyne Qr 321 453 422 121 188 173 

Northern Zyne Qr 121 582 385 238 293 118 

Pan Hlaing Qr 801 2338 2389 1754 1743 1754 

Zar Qr 728 2513 1512 1250 902 1012 

Table 2. Numbers of mask wastes generated by each quarter (Number/ month) from November in 2020 to April 2021. 

Categories November December January February March April 

Southern Zyne Qr 2696 3273 428 58 72 278 

Northern Zyne Qr 3250 3873 995 72 87 125 

Pan Hlaing Qr 3375 3478 1643 721 1420 915 

Zar Qr 3385 4200 1578 456 870 879 
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Tables 1 and 2 show the numbers of mask wastes from four quarters of Bago City which litter their wastes to Bago River. The 

researchers collected mask wastes and litter them systematically in waste bins and the researchers observed that most of the 

people, who live in these four quarters litter their wastes to the Bago River. 

 

Figure 6. The photos represent garbage dump along the Bago River. 

In figure 6, a lot of wastes accumulate along the Bago River 

can be seen at those three points. These garbage dumps have 

been seen for the last few years ago. When the water level of 

Bago Rivers rose, the wastes were ending up in the Bago River. 

In 2020, the private municipal company of Bago City and 

NIVA (Norwegian Institute for Water Research) cooperated to 

clean up along Bago Riverbank and underwater of Bago River. 

Unfortunately, the processes of cleaning up and restoration 

could not implement because of the global pandemic 

COVID-19. 

 
Figure 7. Used masks in The Bago River. 

 

Figure 8. Wastes along the bank of Bago River. 

In Figure 7, the used mask is floating along the river and figure 

8 shows mask wastes along the Bago Riverbank. Finally, they 

will end up in rivers, seas and oceans and they are been very 

difficult to degrade. The mask wastes and plastic debris will 

transform into microplastic and they will threaten aquatic 

animals and these disadvantages can be studied from many 

scientists’ valuable researches. 

Figure 9 shows the numbers of mask wastes generated by 

three study places during the study period. By the data of this 

research, the people of Bago wore more masks at the first 

wave of COVID-19 than at the second wave of COVID-19. 

However, they wore masks while the number of COVID-19 

patients was increasing and most of the people have stopped 

wearing masks since January 2021. At the first wave of 
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COVID-19, most of the people of Bago City did not wear masks. 

 
Figure 9. Numbers of mask wastes generated by three study places (Number/ month) from May in 2020 to April 2021. 

 

Figure 10. Disposable wastes along the Bago River. 

People of many countries have used disposable cups and 

boxes instead of plastic bags and plastic cups. This way is not 

the best solution to stop plastic pollution and those disposable 

wastes will also transform into microplastic debris and they 

are too difficult to degrade. Along the Bago River and its bank, 

a lot of disposable wastes can be found. In figure 10, 

disposable wastes can be seen in the Bago River and its bank.  

 

Figure 11. The rest rubbishes whilst left on the Bago River Bridge. 
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Despite enacting the law of the Ministry of Environment 

preventing waste littering to rivers, people cannot strictly 

follow this law and they are still littering their wastes to the river. 

Figure 11 shows the rest rubbishes on the Bago River Bridge 

while people littered their wastes in the river. During the study 

period, the researchers found bags of rubbishes there. 

In figure 12, pigeons died after entangling in the single used 

mask. At the study time, the same bad process of birds was 

founded in many places. COVID-19 litters impact on animal 

life dreadfully and they are challenging to our environment as 

plastic pollution.  

 
Figure 12. Pigeon entangled in a single used mask. 

 

Figure 13. The place which collects wastes of Bago City. 

Bago municipal Department has handed over to the private 

municipal company to clean up Bago city and every 

household has settled for taking their wastes from that 

company staffs since September 2019. The wastes of Bago 

City are accumulated at Sin Phyu Kwin Quarter and the area 

of this rubbish storing place is 16 acres. In that area, there are 

35 garbage dumps with a height of 15 feet. Hospital wastes 

have been placed by digging and then they have been burnt. 

The company workers collect the wastes of Bago City four 

times a week and there are 228 Tons of wastes per week in 

Bago. There is no way to destroy the wastes systematically 

and wastes accumulate more and more. In figure 13, rubbish 

dumps at Sin Phyu Kwin rubbish storing place can be seen. 

 
Figure 14. Cleaning up wastes by burning. 

Some wastes of Bago City, especially, hospital waves have 

been burnt at Sin Phyu Kwin's rubbish storing place (figure 

14). Burning wastes can support to air pollution rates of the 

surrounding. Nonetheless, just only burning can supply to 

decrease the number of wastes of Bago City and the 

responding company of Bago is trying to reduce the 

disadvantages of burning wastes and to find the best 

techniques to clean up Bago City and Bago River by 

cooperating with foreign countries. 

 
Figure 15. Amounts of wastes generated by Bago City in a week. 

Figure 15 shows amounts of wastes per week in the whole 

Bago City and three quarters in which 50% of their wastes 

throw to Bago River. Average 156 Tons of wastes are ending 

up in Bago River. 
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4. Discussion 

In this study, wastes of Bago City and waste pollutants in Bago 

River were emphasized. People of Myanmar have much 

knowledge in Environmental conservation, however, they don’t 

still use their knowledge to sustain their healthy environment 

and they don’t want to abandon their comfort zones and their 

old behaviors. The Bago waste project started in 2019 to restore 

Bago City and Bago River and it aimed to build capital in 

Myanmar to tackle (plastic) waste pollution from domestic and 

small scale industrial sources. This project is linked to bilateral 

Myanmar- Norway Environmental Programs (2019-2023). 

Royal Norwegian Embassy in Yangon and NIVA funded this 

project and the other partners, MONRFEC, Bago Region 

Government, BCDC, Bago Municipal Department, MJT 

included in this project. Private municipal company of Bago 

and NIVA tried to sustain clean water levels in Bago River by 

picking up the wastes along the Bago Rivers and they had a plan 

to salvage old rubbishes, sinking underwater, from Bago River 

and re-planting some plants, trees and shrubs like as natural 

ecosystem surrounding [34]. Unfortunately, they delayed their 

projects because of the global COVID-19 pandemic and bad 

conditions of political status in Myanmar. Before 2019, the 

people of Bago Division faced water flooding. The Bago waste 

project installed a drainage system and concrete slab laid and 

they could remove the blocking wastes in drainages and proper 

disposal and drainage also reduced water flooding in Bago in 

2020. This project also aims to identify sources of pollution and 

littering to the Bago River, run clean-up and reclamation in 

Bago Region and beyond [17, 28-31]. To stop waste littering in 

Bago River, Bago government is necessary to enact laws to 

sustain clean water and a healthy environment. The 

accumulations of rubbish dumps along Bago River are vital to 

moving the limited waste storing areas of Bago City before 

sinking into Bago River. When rubbishes are sinking into rivers, 

it will be massively difficult to pick up underwater rivers. By 

this research, a person can generate 1.3 x 10
-3

 Ton of general 

wastes. In some developed countries, the commonly used 

disinfection techniques for the management of hospital wastes 

are the pyrolysis technique and microwave technique [8, 35]. 

The main benefits of the microwave technique are 

comparatively lower energy and action temperature, limited 

heat loss, and less environmental burden without harmful 

residue during the disinfection phase [8, 18]. Despite using the 

modern technique in developed countries, Myanmar does not 

still have to use the modern technology because of insufficient 

budgets and poor technicians and Myanmar is essential to 

rehabilitate its economic, educational and social status by 

causing disadvantages of global COVID-19 pandemic and their 

bad political status. COVID-19 pandemic threatened not the 

only economy of our world but also an ecosystem of our 

environment. PPE litter of COVID-19 affects our environment 

for coming decades as micro-plastic pollutions in the marine 

ecosystem. Mask wastes on lands will threaten wildlife animals 

and even avifauna. 

5. Conclusion 

In Bago City, 1152 Tons of general wastes are generated per 

month. A person can generate 5.2 x 10
-3

 in a month. Averagely, 

7 Tons of general wastes are sinking into Bago River every day 

due to four quarters and Bago City market. Mask wastes are 

placing in the streets of Bago and in Bago River to threaten 

animal life directly and human life indirectly and they have 

challenged the ecosystem of our environment. This study 

analyses the number of masks during the global COVID-19 

pandemic period. Results will help to control general wastes 

and to litter wastes systematically without throwing them into 

rivers. People think that they are littering a few amounts of 

general wastes and their wastes cannot impact on waste 

pollutions in rivers and river water can destroy their wastes. 

They never observe water pollution and plastic pollution in 

rivers near them. They want to clean up rubbishes near them 

and they throw their wastes into the river not to see from their 

sights. People are necessary to participate to sustain a clean city 

with some environmental organizations and Government in 

Myanmar. If they don’t litter their wastes to rivers, rubbishes on 

the lands are easy to destroy or carry to limited storage areas. 

Despite collecting mask wastes and general wastes by 

environmental volunteers and municipal workers in Bago, 

nearly 50,000 mask wastes were observed at the Bago 

Riverbank and floating used masks and disposable wastes were 

found in the flow of Bago River. To decrease environmental 

problems, people are vital to follow the enacted laws of 

government and to use their knowledge, getting from 

environmental campaigns and some media, in our environment. 

Mask wastes have challenged our environment and also plastic 

pollutions and thus, humans need to find the best ways to face 

their challenges and to disappear them ever after from our world. 

Before finding the best ways to solve pollution, humans need to 

throw their mask wastes and plastic wastes systematically. 

Declaration 

The authors declared that there is no potential conflict of 

interest with this research, authorship and publication of this 

article. The authors took the responsibilities, concerning our 

research. 

Funding 

The authors did not receive any financial support for this 

research, authorship and publication of this article. 



 American Journal of Environment and Sustainable Development Vol. 6, No. 4, 2021, pp. 118-127 126 

 

Author Contributions 

Conceptualization: Phyoe Marnn 

Data & formal Analysis: Phyoe Marnn, 

Funding acquisition: Phyoe Marnn 

Data Analyzing: Phyoe Marnn, Thaw Tar Oo, Izhaar Malik, 

Muhammad 

Mateen Tahir, Rahmatullah Fetrat, Meruyert Tastybay, Usman 

Kaku Dawuda 

Methodology: Phyoe Marnn 

Data collecting: Phyoe Marnn, Nizeyimana Jean Claude, 

Thaw Tar Oo 

Project administration: Research Center of Northeast Normal 

University, China, Research Center of Future Myanmar 

Organization, Myanmar 

Resources: Bago City, Myanmar 

Supervision: Dr Khin Swe Wyn 

Writing- Original Draft: Phyoe Marnn 

Writing – review & Editing: Phyoe Marnn, Nizeyimana Jean 

Claude 

Acknowledgements 

The authors would like to thank the School of Environment, 

Northeast Normal University, Changchun, China, and Pyay 

University, Myanmar. The authors express her deepest 

gratitude to Daw Aye Aye Than, Department of English, Bago 

University, Myanmar for her optimistic encouragement. 

References 

[1] Phyoe Marnn, Nizeyimana Jean Claude, Bazel Al-Shaibah, Hsu 
Htoo, Yousef A. Al-Masnay, Haider Ali, Thu Zar Win, Ali 
Rajeh Al- Aizari, Hanish Sethi, Waqas Amin Khan, Izhaar Malik, 
“Plastic Pollution: Issues Pertaining to Developing Countries in 
Asia”. American Journal of Environment and Sustainable 
Development, 22, Jan, 2021, vol. 6, pp. 15-25. Available on: 
http://www.aiscience.org/journal/paperInfo/ajesd?paperId=5202 

[2] Coronavirus face masks that end up in the sea will take 450 
years to degrade, marine conservation group warns | South 
China Morning Post, Available on: 
https://www.scmp.com/lifestyle/health-wellness/article/31133
67/covid-19-face-masks-end-sea-will-take-450-years-degrade 
(accessed on: 28.5.2021). 

[3] Marnn, P., Htoo, H., Zin, P. M. M., Win, T. Z., Claude, N. J., 
Ali, H., Al-Masnay, Y. A., Al-Shaibah, B., Malik, I., & 
Al-aizari, A. R, “COVID-19 Pandemic Impact on Public 
Distress, Economy and Education of Bago Division in 
Myanmar”. Technium Social Sciences Journal, Jan, 2021, 
ISSN: 2668-7798, 15 (1), 549–588. doi: 
https://doi.org/10.47577/tssj.v15i1.2240 

[4] Marnn, P., Oo, T. T., Zin, P. M. M., & Jean Claude, N, 
“Performances of Myanmar Military in COVID-19 Pandemic 
Period & Disparities of Public Attitudes on Myanmar Military 
“Between Before COVID-19 And Present COVID-19 Period””, 
Technium Social Sciences Journal, Feb, 2021, ISSN: 
2668-7798. 16 (1), 584–598. doi: 
https://doi.org/10.47577/tssj.v16i1.2528 

[5] A. Hiemstra, L. Rambonnet, and B. Gravendeel, “The effects of 
COVID-19 litter on animal life,” vol. 71, pp. 215–231, 2021, 
doi: 10.1163/15707563-bja10052. 

[6] Kuhn, S. & van Franeker, J. A. (2020) Quantitative overview of 
marine debris ingested by marine megafauna. Mar. Pollut. Bull., 
151, 110858. doi: 10.1016/j.marpolbul.2019.110858. 

[7] Ryan, P. G. (2018) Entanglement of birds in plastics and other 
synthetic materials. Mar. Pollut. Bull., 135, 159-164. doi: 
10.1016/j.marpolbul.2018.06.057. 

[8] K. Selvaranjan, S. Navaratnam, P. Rajeev, and N. 
Ravintherakumaran, “Environmental challenges induced by 
extensive use of face masks during COVID-19: A review and 
potential solutions,” Environ. Challenges, vol. 3, no. February, 
p. 100039, 2021, doi: 10.1016/j.envc.2021.100039. 

[9] Akber, A. S., Khalil, A. B., Arslan, M., 2020. Extensive use of 
face masks during COVID-19 pandemic: (micro-)plastic 
pollution and potential health concerns in the Arabian 
Peninsula. Saudi J. Biol. Sci. 27, 3181–3186. 

[10] Ballerini, T., Andrady, A. L., & Cole, M. (2018). Plastic 
pollution in the ocean: what we know and what we don’t know 
about. Plastic and Ocean Platform, February 2019. doi: 
https://doi.org/10.13140/RG.2.2.36720.92160 

[11] Besseling, E., Foekema, E. M., Van Franeker, J. A., Leopold, 
M. F., Kühn, S., Bravo Rebolledo, E. L., Heße, E., Mielke, L., 
IJzer, J., Kamminga, P., & Koelmans, A. A. (2015). 
Microplastic in a macro filter feeder: Humpback whale 
Megaptera novaeangliae. Marine Pollution Bulletin, 95 (1), 
248–252. doi: https://doi.org/10.1016/j.marpolbul.2015.04.0 

[12] Ferraro, G., Failler, P., 2020. Governing plastic pollution in the 
oceans: institutional challenges and areas for action. Environ. 
Sci. Policy 112, 453–460. 

[13] Klemeš, J. J., Fan, Y. V., Tan, R. R., Jiang, P., 2020b. 
Minimising the present and future plastic waste, energy and 
environmental footprints related to COVID-19. Renew. Sustain. 
Energy Rev. 127, 109883. 

[14] Williams-Wynn, M. D., Naidoo, P., 2020. A review of the 
treatment options for marine plastic waste in South Africa. Mar. 
Pollut. Bull. 161, 111785. 

[15] Yang, Y., Liu, W., Zhang, Z., Grossart, H.-P., Gadd, G. M., 
2020. Microplastics provide new microbial niches in aquatic 
environments. Appl. Microbiol. Biotechnol. 104, 6501–6511. 

[16] Huang, J., Huang, V., 2007. Evaluation of the efficiency of 
medical masks and the creation of new medical masks. J. Int. 
Med. Res. 35, 213–223. 

[17] Clean up restoration and proper plastic waste management, 
Available on: 
https://www.google.com/search?client=firefox-b-d&q=claen+
up+restoration+and+proper+plastic+waste+management 
(accessed on: 28.5.2021). 



127 Phyoe Marnn et al.:  Challenges of Mask Pollutants to Our Environment During COVID-19 Pandemic Period  

 

[18] Haque, M. S., Uddin, S., Sayem, S. M., Mohib, K. M., 2021. 
Coronavirus disease 2019 (COVID-19) induced waste scenario: 
a short overview. J. Environ. Chem. Eng. 9, 104660. 

[19] Hunt, David P. J., Fernandes, Peter M., O'Neill, Martin., 
Kearns, Patrick K. A., Pizzo, Sinforosa., Watters, Chrissie., 
Baird, Stuart and MacDougall, Niall J. J., 2021. Impact of the 
first COVID-19 pandemic wave on the Scottish Multiple 
Sclerosis Register population, 5: 276. doi: 
https://doi.org/10.12688/wellcomeopenres.16349.1 

[20] The Great Reset | UPROOTED PALESTINIANS: SALAM AL, 
Available on: 
https://uprootedpalestinians.wordpress.com/tag/the-great-reset
/ (accessed on: 16.5.2021). 

[21] Bronwyn Kienapple, Apr 14, 2020, Coronavirus Pandemic's 
Impact on the Environment [Infographic], Available on: 
https://venngage.com/blog/coronavirus-impact-on-environmen
t-infographic/ (accessed on: 16.5.2021). 

[22] Selvaranjan, Kajanan, Navaratnam, Satheeskumar., Rajeev, 
Pathmanathan and Ravintherakumaran, Nishanthan., 2021. 
Environmental challenges induced by extensive use of face 
masks during COVID-19: A review and potential solutions. 
ISSN: 26670100, 3: 3-4. doi: 10.1016/j.envc.2021.100039. 

[23] Act No. 2711 | Official Gazette of the Republic of the 
Philippines, Available on: 
https://www.officialgazette.gov.ph/1917/03/10/act-no-2711/ 
(accessed on: 16.5.2021). 

[24] Florent Crivello. Five Promises of Micromobility, 2019. 
Available on: 
https://florentcrivello.com/index.php/2019/01/28/five-promise
s-of-micromobility/ (accessed on: 16.5.2021). 

[25] Managing The Monster. Urban Waste and Governance in 
Africa. Available on: 
https://www.idrc.ca/sites/default/files/openebooks/880-5/inde
x.html (accessed on: 16.5.2021). 

[26] Manila Standard - 2019 June 3 - Monday by Manila Standard – 
issuu. Available on: 
https://issuu.com/thestandardph/docs/mspdf20190603 
(accessed on: 16.5.2021). 

[27] Zin, Win Win., Kawasaki, Akiyuki and Win, Shelly., 2015. 

River flood inundation mapping in the Bago River Basin, 
Myanmar. 9 (4): 97-102. doi: 10.3178/hrl.9.97. 

[28] Galloway, Tamara., Haward, Marcus and A. Mason, Sherri., 
2020. Avialable on: 
https://www.cell.com/one-earth/fulltext/S2590-3322(20)3000
4-X, (accessed on: 16.5.2021) doi: 
10.1016/j.oneear.2020.01.004. 

[29] Has Covid killed off the flu? | Daily Mail Online. Available on: 
https://www.dailymail.co.uk/health/article-8875201/Has-Covi
d-killed-flu.html, (accessed on: 16.5.2021). 

[30] Paula Newton, CNN. Canada crushed the Covid curve but 
complacency is fueling a deadly second wave – CNN. 
Available on: 
https://edition.cnn.com/2020/12/08/world/canada-covid-secon
d-wave/index.html (accessed on: 16.5.2021). 

[31] Enhanced Reader. Bago Waste Project. 2020. Available on: 
https://mnenvironment.files.wordpress.com/2021/01/factsheet-
1-phayazay-market-site-bago-city-1.pdf (accessed on: 
16.5.2021). 

[32] Rose, Elizabeth., Manoharan, Manonmani and Powell, Jennifer. 
2020. Impact of the COVID-19 pandemic on maternal mental 
health. BJPsych Advances, ISSN: 2056-4678. 1-4. doi: 
10.1192/bja.2020.78. 

[33] Selvaranjan K, Navaratnam S, Rajeev P, Ravintherakumaran N. 
Environmental challenges induced by extensive use of face 
masks during COVID-19: A review and potential solutions. 
Environmental Challenges. 2021; 3: 100039. doi: 
10.1016/j.envc.2021.100039. 

[34] CNN.com – Transcripts, June 8, 2021. Available on: 
http://sponsorcontent.go.edition.cnn.com/TRANSCRIPTS/cnr.
html (accessed on: 16.5.2021). 

[35] Al-Mosawe, A. M., Abdulwahid, H. m. & Fayadh, N. A. H. 
Spectrum of CT appearance and CT severity index of 
COVID-19 pulmonary infection in correlation with age, sex, 
and PCR test: an Iraqi experience. Egypt J Radiol Nucl Med 52, 
40 (2021). https://doi.org/10.1186/s43055-021-00422-3 

[36] Editorial policies - Competing Interests | Springer. Available on: 
https://www.springer.com/gp/editorial-policies/competing-inter
ests (accessed on: 16.5.2021). 

 


