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1
The UN Basel Convention’s Technical Guidelines on the
Environmentally Sound Management of Biomedical and Healthcare
Wastes

Guideline Basel Convention’s Regional Centre for Asia and the Pacific,
Beijing 2003 http://bcrc.tsinghua.edu.cn/en/atm/7/20200309115829124.pdf

The flowchart shows the summary of observed trend how to manage municipal wastes generated from;
• Household with/without COVID-19 positive people
• People in mandatory quarantine.
It is notified that the flowchart does not include recommendation or an exhaustive list, but a reflection in terms of trends of what has been observed in the practices shared with the ACR+ (Association of Cities and Regions for Sustainable Resource Management).
Type of Waste: The key point of the flow is to show the practice that municipal waste generated from the household with COVID-19 positive people including:
• mixed waste,
• recyclables, and
• biowaste
Storage: Those items are left for 72 hours storage for certain cases at source
Transportation: Those items are transported with mixed wastes, which requires ad-hoc services such as keeping their waste separated from the municipal stream (specific containers) and frequent collection.
Treatment: Incineration is prioritized, Mechanical Biological Treatments (MBTs) continue with business as usual when they are highly automated (minimum involvement of operators), or controlled landfill is used for disposal.
The municipal waste generated from the household without COVID-19 positive people are separated, collected and transported to be treated with business as usual, but one key point is that during the period, the reporting for recycling targets might be modified according to the increase of mixed waste.

2 Safe management of wastes from health-care activities
Second edition Guideline World Health Organization (WHO) 2014 https://www.who.int/water_sanitation_health/publications/safe-management-of-wastes-from-healthcare-activities/en/

This is a comprehensive guideline covering for the prevention of environmentally-mediated infections, particularly among health-care workers and immunocompromised patients. There are some chapters related to medical waste management in general as follows:
1. Categorization of Medical Waste
Regulated medical wastes are wastes that represent a sufficient potential risk of causing infection during handling and disposal and for which some precautions likely prudent. Below are suggested categories of medical waste:
• Microbiological laboratory wastes (e.g. cultures and stocks of microorganisms)
• Bulk blood, blood products, blood and bloody body fluid specimens
• Pathology and anatomy waste
• Sharps (needles, scalpels)
2. Management of Regulated medical Waste in Healthcare Facilities
• Require careful disposal and containment before collection and consolidation for treatment.
• Require facility to inform personnel involved of potentially infectious waste of the possible health and safety hazard; training gin appropriate handling and disposal.
•  Suggest to apply same methods of handling and disposal of regulated medical waste from both isolation areas and other patient care areas.
• Require proper sharps disposal strategies
• Require transportation of regulated medical waste in closed, impervious containers to the on-site treatment location or to another facility for treatment
• Healthcare facilities should have regulated medical waste management plan.
• Require facilities to develop a plan for the collection, handling, predisposal treatment and terminal disposal of regulated medical waste (must be in conjunction with regulations adopted by local/state).
• Suggest to designate a person or persons to be responsible for establishing, monitoring, reviewing and administering plan.
3.  Treatment of Regulated Medical Waste
In principle, treatment is aimed at decontaminating or reduce the microbial load in or on the waste and to render the by-product safe for further handling and disposal.
• Treat medical waste using a method. steam sterilization, incineration, interment, or alternative treatment technology (e.g. chemical disinfection, energy-based technologies, ex microwave, radio      wave, encapsulation).
• Follow precautions for microbiological waste, i.e. inactivate microbiological waste prior to transport and disposal.
• Utilizing sanitary sewers for safe disposal of blood, suctioned fluids, ground tissues, excretions, and secretions, provided that local sewage discharge requirements are met and in conjunction with local regulations.
4. Special precautions for wastes from care of patient with rare diseases
• Contain wastes contaminated with blood or fluid of patients and manage properly
• Decontaminate with approved methodology before disposal
• Incinerate medical waste

3 Safe management of wastes from health-care activities
A summary Guideline World Health Organization (WHO) 2017 https://apps.who.int/iris/bitstream/handle/10665/259491/WHO-FWC-WSH-17.05-eng.pdf

The Centers for Disease Control (CDC) offers for the following information (FAQ) regarding waste management during the COVID-19 concerns especially for the waste/wastewater management company. The principle and recommendation for the waste/wastewater management company are as follows:
• Principles
Coronavirus is susceptible to the same disinfection practice, includes usage of chlorine bleach and inactivation using UV irradiation. Additional disinfection is not considered necessary.
Medical waste from healthcare facilities treating COVID-19 patients is no different with waste coming from facilities without COVID-19 patients. This implied that the routine procedures according to CDC guidelines should be practiced as it is.
• Recommendation
Workers should use standard practice including basic hygiene precautions and wear recommended PPE Contaminated waste should be placed in double bag (used gloves, facemasks, and other disposable items in a bag that can be tied closed before placed in another bag with other wastes)

4 Guidelines for Environmental Infection Control in Health-Care
Facilities (2003) Guideline U.S. Department of Health and Human Services Centers for

Disease Control and Prevention (CDC) Jul. 2019 (updated) https://www.cdc.gov/infectioncontrol/pdf/guidelines/environmental-guidelines-P.pdf

This is a guidance for SWM workers and employers to control and prevention the risk of COVID-19. The key points are as follows;
1. Principles
• Medical waste of  suspected or contaminated with COVID 19 should be handled like other regulated medical waste
2. Recommendation
• Continue to use precautions already in place to protect workers from work’s hazards, such as engineering and administration controls, safe work practices, wear PPE
• Employers and managers to review available guidance which suggests the following: (i) Sick employees to stay home, practicing proper sneezing and coughing etiquette, proper hand hygiene; (ii) Routine environmental cleaning of workplace; (iii) Healthy employee notifying supervisor if family member is sick; (iv) Employer notify other
employee if an employee is confirmed to have COVID 19 for possible exposure

5 Guidance on Coronavirus (COVID-19) Guidance Solid Waste Association of North America Mar. 2020 https://swana.org/docs/default-source/advocacy-documents/guidance_on_coronavirus-2020_03_06.pdf?sfvrsn=fee6b88a_2

This is a comprehensive publication (guideline) used widely in healthcare centers and government agencies to assist in the adoption of national guidance for medical waste management. There are chapters such as:
• Definition and characterization of healthcare waste
• Legislative, regulatory and policy aspects of healthcare waste
• Health care waste management planning
• Health care waste minimization, reuse and recycling
• Segregation, storage and transport of healthcare waste
• Treatment and disposal methods
• Economics of health care waste management
• Hygiene practices for waste management workers
• Training, education and public awareness
• Healthcare waste management in emergency.
In addition, the guideline includes "Healthcare waste management in emergencies" and "Pandemics" chapters considering anticipated malaria-case extension to the world due to the climate change as an example. The interesting points from those chapters are as follows:
• Amount of Health Care: The amount of health-care waste will increase during pandemics
• General and Infectious Waste during Pandemic: If a pandemic is spread by contact, even general waste from medical areas may potentially have to be classified as infectious health-care waste.
• Waste Workers Status : The status of waste-management staff should be considered. Unlike health workers, they are generally not included in lists of essential workers who should be prioritized for vaccination.
• Staff Shortages and Loss of Capacity: There may be significant staff shortages and subsequent loss of capacity for waste management staff. This would be most acute where healthcare waste treatment and disposal are conducted at centralized plants away from healthcare facilities.
• Contingency Plans: In their contingency plans to address medical emergencies, countries should include the use of health-care waste engineering advice, realistic transportation and disposal arrangements, and the regular vaccination of waste workers.
• Prompt Waste Removal: This is a prudent approach to maintaining a sufficient level of public health protection through prompt waste removal and processing during an emergency.

6 Water, sanitation, hygiene, and waste management for the COVID-19
virus Guidance (Interim) World Health Organization (WHO) Mar. 2020 https://www.who.int/publications-detail/water-sanitation-hygiene-and-waste-management-for-covid-19

The summary highlights the key aspects of safe health-care waste management in order to guide policy-makers, practitioners and facility managers to improve such services in health-care facilities, which is based on the comprehensive and detailed WHO handbook Safe management of wastes from healthcare activities (above, No. 5,
WHO, 2014), and also takes into consideration relevant World Health Assembly (WHA) resolutions, other UN documents and emerging global and national developments on WASH and IPC. Some key points of each chapter are as follows;
1. Categories of healthcare waste and risks:
• Hazardous healthcare waste: infectious waste, sharps, pathological waste, pharmaceutical waste, chemical waste, radioactive waste
• Non-hazardous or general healthcare waste
2. Segregation and collection of waste, there are points to consider:
• Segregation should be standardized nationwide
• Container materials, coding and labelling
• Collection within the healthcare facilities
•  Scheduled collection time, hazardous and non-hazardous waste to be collected in different time
3. Transport within healthcare facilities:
• Prevent exposure to staff and patients and to minimize the passage of loaded carts through patient care and other clean areas
• Wear adequate personal protective equipment (PPE) including gloves, closed shoes, overalls and mask
• Education and training for transport workers
4. Waste storage requirement
Location, dimension, appropriate to the type of waste, materials, etc.
5. Treatment of health care waste (recommend to see "UNEP compendium of technologies for treatment/ destruction of health-care waste (UNEP, 2012)" - this document provides very details of technologies.). There are points to consider:
• Available resources including technical expertise.
• Relevant national regulations and requirements.
• Waste characteristics and volume.
• Technical requirements for installation, operation and maintenance of the treatment system.
• Safety and environmental factors
• Cost considerations
6. Disposal options
• General non-hazardous waste disposal options
• Hazardous waste disposal options
• Disposal options during emergency

7 Waste management an essential public service in the fight to beat
COVID-19

List of existing related report (Press
release) UN Environment Programme (UNEP) Mar. 2020 https://www.unenvironment.org/news-and-stories/press-release/waste-management-essential-public-service-fight-beat-covid-19

This is a guidance covering waster, sanitation, and hygiene in addition to waste management related to COVID-19. The key recommendation on waste management for COVID-19 is as follow:
• Human and Material Resources: assigning responsibility and sufficient human and material resources to dispose of COVID 19 medical waste safely
• Safe Collection: Safe collection of waste in designated containers and bags, treat, and then safe disposal of or treated, or both, preferably on-site.
• Personal Protective Equipment (PPE): Healthcare waste handlers should wear appropriate PPE (boots, apron, long-sleeved gown, thick gloves, mask, and goggles or a face shield) and perform hand hygiene
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8 Coronavirus Disease (COVID-19): Regulated Medical Waste and
Sharps Packaging Guidance Safety policy of from the third party Stericycle (PS) Mar. 2020 https://www.stericycle.com/covid-hub/packaging-guidance

This is a press release from UNEP to highlight the safe handling, and final disposal of waste related to COVID-19 for effective emergency response. The outline of the press release is as follows:
1. Principles
• Effective management of biomedical and health-care waste requires appropriate identification, collection, separation, storage, transportation, treatment and disposal, as well as important associated aspects including disinfection, personnel protection and training.
• Medical wastes generated from household (e.g. contaminated masks, gloves, used or expired medicine) should be treated as hazardous waste and disposed of separately, and collected by specialist municipality or waste management operators.
2. Recommendation
The documents to be referred for information on medical waste management:
• The UN Basel Convention’s Technical Guidelines on the Environmentally Sound Management of Biomedical and Healthcare Wastes describe information and practical aspects of waste management to minimize hazards to human health and the environment.
(http://basel.int/Implementation/TechnicalMatters/DevelopmentofTechnicalGuidelines/TechnicalGuidelines/tabid/8025/Default.aspx)
• Series of guidance documents and best practice on safe handling and final disposal of medical wastes available on website of Basel Convention’s Regional Centre for Asia and the Pacific. (http://bcrc.tsinghua.edu.cn/en/col/1257152450718/index.html)
• Basel Convention’s Factsheets on Healthcare or Medical Waste Provide Guidelines on Recycling or Disposing Household Hazardous Waste (The website is not available)
• Working Draft on sound management of household waste  (http://www.basel.int/Implementation/HouseholdWastePartnership/OverallGuidanceDocument/tabid/8227/Default.aspx)

9 Municipal waste management and COVID-19
Summary of observed trends Flowchart Association of Cities and Regions for sustainable Resource

management (ACR+) Mar. 2020 https://www.acrplus.org/en/municipal-waste-management-covid-19

The guideline is developed in 2003 and providing general information on medical waste management. The guideline includes;
1. Sources of waste
Health care establishment, including hospitals, clinics, medical centers, laboratories, research facilities, blood bank and transfusion center, etc.
2. Waste identification and classification
• Healthcare waste with same composition as household and municipal waste
• Biomedical and health care waste requiring special attention (Human anatomical waste, Sharps, Pharmaceutical waste, Cytotoxic pharmaceutical waste, Materials contaminated with blood or body fluids, Infectious waste, Other hazardous waste, Radioactive waste from healthcare)
3. Management, treatment and disposal technologies
• Prevention/avoidance: Minimization of hazardous waste and other waste, Give preference to environmentally sounder products and replacing harmful or disposable products with reusable or alternative products.
• Segregation, collection, labelling and handling of biomedical and health care waste: Segregation as close as possible to the point of generation, Training and education of employees, supervisors and managers, Policy and plan to be in place for segregation, Segregation uniformly applied throughout the whole country, Common system of
labelling and coding of packaging should be developed for biomedical and health care waste
• In-house transport and storage: Prevent accumulation of waste at the point of generation, Minimize handling and transportation of waste containers to reduce the likelihood of exposure with specific routes to minimize passage of loaded carts through patient care and other clean  areas, Storage requirements: materials, dimension,
temperature, location, maintenance, etc.
• Packaging and labelling for offsite transport: Packaging requirements: Resistant (puncture proof, leakproof) and sealed bag or containers to prevent spilling; Double bag packaging, Labelling
4. Recycling/recovery
Identifying opportunities for recycling/recovery
5. Treatment and disposal technologies, accreditation and environmental impact
• Treatment/disposal methods
• Advantages and drawbacks
6. Responsibility (Assignment of responsibilities)
• Good administration and organization, adequate legislation and financing, active participation
• Specific waste management team to develop waste management plan
• Roles and responsibilities of each team member
7. Capacity building
• Education of training of personnel: Increase awareness of health, safety and environmental protection issues relating to biomedical and healthcare waste, highlight the responsibilities and role of the employees in the overall management programme, target participants: managers and regulatory staff, e.g. safety advisers; medical doctors;
nurses and assistant nurses; and hospital cleaners, waste handlers and drivers, Periodic repetition of course

10 CDC, TCEQ standards for waste disposal during COVID-19 Q&A U.S. Department of Health and Human Services Centers for
Disease Control and Prevention (CDC) Apr. 2020 https://www.coloradocountycitizen.com/article/news-columbus/cdc-tceq-standards-waste-disposal-during-covid-19

ISWA highlights three overall priorities for waste management during the period of the pandemic of COVID-19 (as of April 2020) as follows:
•  Ensure that waste management, recycling services, treatment and disposal facilities will not be disrupted: Continuity of waste service: waste service is not only for municipal waste but also for hazardous industrial and healthcare waste, Contingency Plan: Prepare contingency plan to ensure continuity of service, involving
alternative solutions for personnel, vehicles, infectious waste, accumulation of waste, washing, disinfection and street cleaning services, Recycling: Ensure recycling activities continue by implementing adjustments involving:
• Identification of interface (potential site for cross contamination), including: Cleaners in medical facilities, Cleaners in commercial or industrial buildings, Waste management workers in collection crews, Waste management workers on sorting lines, Workers in recycling sorting facilities, Informal and individual collectors of recyclables
• Implement strict hygiene norms
• Provide PPE for workers
• Adjust operations to minimize contacts to trash (e.g. discontinue manual sorting, adjust emptying procedures for dropboxes, take-back machines, etc.)
• Adjusting storage of recyclables according to scientific insights regarding viability duration of the virus on different surfaces (suggest to increase storage)
• Communicate adjustments (practice, schedule, etc.) to citizens and waste worker.
• For households with positive COVID 19 people or mandatory quarantine: Separate personal waste (masks, handkerchiefs) in specific bag, Double-bag personal waste and keep them in places inaccessible to pests
• Recognize the role of waste workers and ensure safe and healthy measures for the waste workers: Continue educational and care provision for workers children and family during pandemic period, Ensure health and safety precautions for waste workers, including: Strict adherence to enhance hygiene norms, Follow the procedure
for keeping safe distance and avoid crowding to avoid contamination between workers, Wear PPE to avoid direct contact with trash/bins/bags
• Safe collection, treatment and disposal of healthcare waste: All infectious health care waste produced during the care of COVID 19 patients should be treated as infectious waste and follow procedures and follow management and safe treatment and disposal, For many developing countries lack of infrastructure to treat healthcare and
other infectious and hazardous waste, as an exceptional measure, the waste produced in healthcare facilities during the COVID-19 Pandemics shall be send to be stored in sanitary or engineered landfills on a separated area, isolated from the regular waste, and with immediate daily cover.

11 COVID-19 Response International knowledge sharing on Waste
Management (WASTE MANAGEMENT DURING COVID-19) Recommendations The International Solid Waste Association (ISWA) Apr. 2020 https://www.iswa.org/iswa/covid-19/

This is information on proper handling of medical waste for customers and in general, from the third party waste operator based on the recommendation from US Department of Transportation (DOT) and the Centers for Disease Control and Prevention (CDC) as follows;
Responsibility of waste generator:
• Properly segregating, packaging and labeling of regulated medical waste
• Using double bag for regulated medical waste, i.e. regulated medical waste is to be placed in a specialized bag/container, sealed and placed in the second bag/container (may be provided by third party operator)
• Ensure packaging and documentation of transported regulated medical waste complies with regulation regarding waste classification, packaging, labeling and shipping documentation
Responsibility of third party operator
• Clearly define what kind of regulated medical waste accepted (acceptance policy)
• Provide clear guidance on handling procedure for waste greater to follow and if possible provide specialized bag/container (https://www.stericycle.com/Stericycle/PDF/COVID-19-Stericycle-Generator-Packaging-Guidelines.pdf)

13 Managing Infectious Medical Waste during the COVID-19 Pandemic Information/Recommendations Asian Development Bank (ADB) 2020 https://www.adb.org/publications/managing-medical-waste-covid19

• Based on the PRC experiences, possible generation of additional medical waste are estimated such as 280 t/d for Manila, 212 t/d for Jakarta, 154 t/d for Kuala Lumpur, 210 t/d for Bangkok, and 160 t/d for Hanoi. (The peak management and treatment campaign lasted over 60 days in Wuhan. Other countries will experience different
emergency timelines, which are dependent on specific policies and predicted infection curves.) The equation for estimation of potential increase in tonnage over time is shown as "Increase in infectious medical waste per day of outbreak = 3.4kg x estimated infected person"
• Households containing a person under investigation (PUI) or person under monitoring (PUM) should be encouraged to segregate all medical waste (face masks, wipes, tissues). If dedicated medical waste collection is available, then the double-bagged waste should be disposed of immediately.
• If no dedicated medical waste collection is available, then the double-bagged waste should be stored for 72 hours before being disposed with the general household waste. As a temporary measure, secure facilities can be used as temporary storage in anticipation of additional emergency resources becoming available in the medium term.
• Safe transport requires vehicles that can be sterilized, trained drivers and waste collectors, dedicated routes, and vehicle and waste tracking systems. Training must be conducted for crews who will be exposed to household infectious medical waste.
• Sanitary landfills, medical incinerators, and medical autoclaves are used to deal with pre-pandemic waste amounts. Other resources including mobile incinerators, industrial furnaces, and cement kilns could be assessed for use if existing systems are overloaded and capacity is limited.
• Transport and disposal elements of the system will be the first to be overwhelmed.
• Intermediate sorting of waste will result in higher infection rates and dispersal of infected waste. The risk of infected waste being handled multiple times needs to be avoided. This risk is particularly high with informal sector workers. All municipal waste should be treated as non-recyclable and disposed of through incineration or sanitary
landfill.
• Reschedule municipal solid waste collection frequency according to reduced workforce availability and reallocate available assets for infectious medical waste management. Recycling activities should be avoided to prevent human contact with any potentially infectious domestic and medical waste.

12

The guidelines seek to address how to adapt regular municipal waste management services to pandemic situation and support decision maker in developing a solid waste management response strategy to the COVID-19 situation.
There are 10 points strategy for solid waste management operations in the context of COVID-19:
1. Map sources of waste generation to identify changes in waste amounts/flows and increase efficient use of resource
Places generating COVID-19 affected health care hazardous waste (e.g. hospitals, home care centers, testing labs, quarantine camps), Places where waste generation has decreased due to preventive measures, such as schools, commercial complexes, public places, Places where there is fly-tipping
2. Separate infectious waste in households
Ideally, all potentially infectious waste should be put in a bag (double if possible) and sealed. It needs to be handled as residual waste, not meant for material recovery. A colored bag could be assigned for potentially infectious waste, If it is not possible to separate potentially infectious waste from other waste, then all waste from that
household should be placed in a bag (double if possible) and sealed, that should be handled as residual waste, It is also recommended to distribute waste bags to households, especially in low income and informal settlements, Waste reduction should be promoted through the 5Rs (Rethink, Refuse, Reuse, Reduce Recycle).
3. Maintain and expand waste collection services
Human and financial resources, as well as assets for waste collection must be reassigned based on the mapping of waste generation sources (point 1), Regular and increased waste collection services should be offered to identified COVID-19 sources, especially hospitals, The frequency and coverage of waste collection must be increased
in communities with common collection points and high population density, especially informal settlements. A designated helpline could be established to improve waste collection services and provide information on waste schedules, special services and directives, Close contact between people must be reduced during waste collection
especially in door to door collection.
4. Ensure safe waste treatment and disposal
On-site temporary storage and thermal treatment of potentially infectious waste from all the identified sources in the city needs to be enforced, If thermal treatment for infectious waste is not possible, adequate and safe sanitary landfill measures must be put in place. For the duration of the pandemic, the collected waste should be put in
separate cells, covered at least daily with locally available material and access limited to a few personnel. See video guidance from ISWA: “How to Dispose of Healthcare waste in Landfills”, Materials going to multi-material recovery plants should also be stored temporarily on-site, if possible, for 72 hours (this span is suggested based on
current studies and will be referred and re-adjusted based on new developments), The collected materials can be recycled after storing them for an appropriate time, depending on the material and the latest data on survival time of the virus. Stay updated on the virus survival time on different surfaces (e.g. online COVID-19 resource
centers) and adapt measures accordingly, Temporary permits should be given to waste collectors for storing the collected waste before treatment as well as to waste treatment plants.
5. Protect waste workers, formal and informal
The new collection schedule and other related changes in cities’ waste management system must be communicated through radio, newspapers, social media and other channels, Citizens should dispose of waste as per guidelines provided by the city, Disposal must be in designated places only, to avoid formation of uncontrolled dumpsites
and to enable emergency teams to effectively maintain hygiene within city. Fines could be associated with illegal dumping too.
6. Regularly communicate with citizens and stakeholders
The new collection schedule and other related changes in cities waste management system must be communicated through radio, newspapers, social media and other channels, Citizens should dispose of waste as per guidelines provided by the city, Disposal must be in designated places only, to avoid formation of uncontrolled dumpsites
and to enable emergency teams to effectively maintain hygiene within city. Fines could be associated with illegal dumping too.
7. Engage with Stakeholders
Engage and consult with waste stream stakeholders, formal and informal, to identify roles and responsibilities to coordinate on strategies for safe waste collection and treatment, and improve response plan, Coordinate with informal workers to maintain and expand collection services in low income areas and take advantage of the situation to
strengthen the informal sector, Collaboration must be explored between NGOs and waste management operators? for corporate social responsibility funds/initiatives, particularly in the context of providing access to PPE kits for the waste workers and spreading awareness.
8. Accelerate procurement procedures
Safety equipment for workers should be purchased and distributed, including to informal workers as quickly as possible if possible, Additional storage bins and collection trucks should be contracted/rented if needed. Coordination among neighboring wards to improve efficiency should be promoted, Central and state funds must be reviewed
for possibilities to divert money from existing programs to push activities related to COVID-19.
9. Apply national and international guidance for health care and medical waste
National medical waste handling guidelines must be followed. If no guidelines exist, the international guidelines by WHO should be applied (Safe management of wastes from health-care activities), Collected medical waste must be incinerated. Other treatment options for health care waste could be referred to at UNEP’s compendium of
technologies.
10. Design scenarios and contingency plans
Learn from other countries on COVID-19 progression/patterns and consider them in each phase of the planning process, Risk assessments associated with failure of continued service (e.g. staff and equipment shortage, closure of recycling, waste treatment and disposal units) must be carried out.

https://unhabitat.org/sites/default/files/2020/05/un-habitat_strategy_guidance_swm_reponse_to_covid19.pdfMay. 2020UN-HABITATGuidanceUN-Habitat_strategy guidance SWM response to COVID19
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1
The UN Basel Convention’s Technical Guidelines on the
Environmentally Sound Management of Biomedical and Healthcare
Wastes

Guideline Basel Convention’s Regional Centre for Asia and the Pacific, Beijing Sep. 2003 http://bcrc.tsinghua.edu.cn/en/atm/7/20200309115829124.pdf (1-1. "Outline" of General Doc.)

• Proportion of waste from clinics and hospitals
• 5% chemical/radioactive (hazardous) waste
• 10% infectious (hazardous) waste
• 85% general non-infectious (hazardous) waste

Developing and updating waste management plans, in the form of an environmental
management system based on the ISO 140001 series of environmental management standards

• Good administration and organization, adequate legislation and financing, active participation
• Specific waste management team to develop waste management plan
• Roles and responsibilities of each team member

• Segregation as close as possible to the point of generation
• Segregated waste placed in identifiable containers
• Waste segregation and identification instructions should be placed at each waste collection
point
• Color-coded bags/containers for segregation

• Waste containers requirement: leakproof (made of non-halogenated leakproof combustible
materials is preferred)
• Plastic bags may be placed inside a sturdy container
• Container should be well-lid
• Container for sharps must be puncture-proof (not made of glass)
• Storage should be dimensioned according to quantities of waste generated and frequency of
collection
• Storage must be enclosed, separated from supply rooms or food preparation areas
• Storage periods: temperate climate: max 72hrs in winter; max 48 hrs. in summer, warm climate:
max 48 hrs in cool season; max 24 hrs in hot season

Onsite transport:
• Waste should be collected daily, or as frequently as required
• No bags should be removed without labelling indicating the point of generation
• Immediate replacement of the bags/containers of the same type
• Transport should be minimized to reduce the likelihood of exposure to the waste. Transport
route should minimize the passage of loaded carts through patient care and other clean areas.
• Carts for transporting healthcare waste should prevent spills, easy loading and deloading, no
sharp edged, easy to clean, made of materials that withstand common cleaning agents.

• Incineration: pyrolytic incineration/two-stage incineration with efficient gas cleaning, single chamber incineration with dust reduction, drum/brick incinerator
• Chemical disinfection
• Autoclave wet thermal treatment
• Microwave irradiation
• Encapsulation
• Special engineered landfill

• Encapsulation
• Special engineered landfill
• Biomedical and infectious healthcare wastes should be deposited at the lowest edge of the
working face of the landfill or in an excavation.
• An operator or representative should supervise immediate cover with solid waste or cover soil
to a depth of at least 1 meter.
• Any compacting should be only on the cover material.
• Biomedical and health-care disposal areas should be at least 3 meters from the proposed edge
of the landfill.
• No access of unauthorized persons to the site of the landfill.
• Any biomedical and health-care waste should be at least 2 meters below the final surface of the
landfill i.e. not in the final lift.

Training provides overview of the waste management policy and its inherent rationale and provide information on relevant practices for the targeted group.
• Training for waste handling staff: the waste management policy, health hazards, on-site transportation, storage, safety practices and emergency response.
• Training of healthcare waste management operators: Information on the risks associated with the handling of biomedical and health-care waste, Training on the
procedures for dealing with spillages and accidents, Instructions on the use of protective clothing
3. Training for members of staff who transport waste: Correct procedures for handling, loading and unloading waste bags and containers, Procedures for dealing
with spillages or accidents; for these procedures, written instructions should be available in the vehicle, Protective clothing and footwear should be worn at all
times.
4. Training of incinerator operators: Overall functioning of the incineration facility, including heat recovery and flue-gas cleaning technologies
Health, safety and environmental implications of their operations, Technical procedures for the operation of the plant, Emergency response, e.g. in case of
equipment failures, alarms, Maintenance of the plant Surveillance of ash quality and emissions according to the specifications
5. Training of operator of specially engineered landfill: Health risks related to biomedical and hazardous health-care waste, Hazards related to sorting of this type
of waste, which should in no event be practiced by the landfill operators or other people, Handling of biomedical and health-care waste by drivers or site
operators, which should be limited to a minimum, Use of protective equipment and personal hygiene, Application of safe procedures to dispose the wastes into a
landfill, Procedures for emergency response.

No specific information

3 Safe management of wastes from health-care activities
A summary Guideline World Health Organization (WHO) 2017 https://apps.who.int/iris/bitstream/handle/10665/259491/WHO-FWC-

WSH-17.05-eng.pdf (1-1. "Outline" of General Doc.)

Typical healthcare waste:
• 85% of the waste produced by health-care providers is comparable to domestic waste (general
health care waste)
• Approximately 10% is infectious waste (hazardous healthcare waste)
• Approximately 5% is chemical/radioactive waste (hazardous healthcare waste)"

health-care waste activities should be planned, implemented and monitored at local, regional and
national levels. No specific information

• Infectious waste to be collected in yellow bag with biohazard symbol, leak-proof strong plastic
bag placed in a container
• Sharp waste placed in yellow bag/container, puncture-proof
• Pathological waste is placed in yellow bag with biohazard symbol, leak-proof, strong bag placed
in a container
• Chemical and pharmaceutical waste placed in a brown, labelled bag/container
• Radioactive waste placed in a lead box
• General healthcare waste placed in black plastic bag inside a container which is disinfected
after use

• General non-hazardous waste should be stored and kept for collection to the communal
landfill/dumpsite or communal waste incinerator.
• Infectious waste and sharp waste to be placed in identifiable waste area by using the biohazard
symbol. Floors and walls should be sealed or tiled to allow easy cleaning and disinfection.
Storage times for infectious waste (e.g. the time gap between generation and treatment) should
not exceed the following periods: Temperate climate: 72 hours in winter/48 hours in summer,
Warm climate: 48 hours during the cool season/24 hours during the hot season
• If a refrigerated storage room is available, infectious waste can be stored for more than a week
cooled to a temperature no higher than 3°C to 8°C.
• Pathological waste should have similar conditions as infectious and sharps waste
• Pharmaceutical waste is stored following international and local regulations, can be different
handling procedure.
• Other hazardous waste is stored in enclosed area, separated from other waste storage area,
labelled according to hazard level.

Onsite transport:
• Prevent exposure to staff and patients and to minimize the passage of loaded carts through
patient care and other clean areas
• Wear adequate personal protective equipment (PPE) including gloves, closed shoes, overalls
and masks
• Education and training for transport workers

1. Steam-based treatment technologies
Autoclaves, Microwave, Frictional heat treatment
2. Incineration
Incineration is a high-temperature (850°C to 1100°C) dry oxidation process that reduces organic and combustible waste to inorganic, incombustible matter and
results in a very significant reduction of waste volume and weight. In accordance with the Stockholm Convention, the best available technology should be used to
achieve an emission of lower than 0.1ng toxic equivalents (TEQ7)/m³ of dioxins and furans. It is stated that primary measures for incinerators are two burning
chambers (850°C/1100°C), auxiliary burner, 2 seconds’ residence time of air in the second chamber, sufficient oxygen content, and high turbulence of exhaust
gases. The primary measures described here should be a minimum standard. By applying primary measures, a performance around 200 ng TEQ/m³ of dioxin and
furan can be achieved (UNEP, 2013a)
3. Other treatment methods
Automated chemical treatment, Biological treatment
4. Interim treatment and emergency
Small medical waste incinerators , such as single-chamber, drum and brick incinerators, are designed to meet a need for public health protection where there are
no resources to implement and maintain more sophisticated technologies. This involves a compromise between the environmental impacts from controlled
combustion with an overriding need to protect public health if the only alternative is uncontrolled dumping. These circumstances exist in many developing
countries and small-scale incineration can be a transitional response to an immediate requirement (WHO, 2004). As far as possible, the burning of PVC plastics
and other chlorinated waste should be avoided to prevent the generation of dioxins and furans.
Burning of health-care waste in a pit  is less desirable, but if it is genuinely the only realistic option in an emergency, or if chosen as an interim solution in case no
other solution is in place, it should be undertaken in a confined area . The waste should be burned within a dugout pit, followed by covering with a layer of soil
(WHO, 2014).

Transitional disposal options as follows;
(General non hazardous waste)
• Interim disposal site on the premises of the health-care facility might be established, which is
secured to prevent unauthorized access and prevents humans and animals from entering the
site.
• Disposed and covered daily with layering soil
(Hazardous waste disposal options)
• Pathological waste disposal: pits located in specific sites to avoid contamination of groundwater,
locked and fenced for security; pre-specified area in landfill
• Hazardous ash: disposed in sites designed for hazardous waste e.g. designated cells at
engineered landfills, encapsulated and placed in specialized monofill sites
• Sharp waste disposal: disposed of in a safe sharp pits or encapsulated
Disposal option in emergency situation
• Safe burial of infectious and sharp waste or in a protected concrete put

No specific information No specific information

4 Guidelines for Environmental Infection Control in Health-Care Facilities
(2003) Guideline U.S. Department of Health and Human Services Centers for Disease

Control and Prevention (CDC) Jul. 2019 (updated) https://www.cdc.gov/infectioncontrol/pdf/guidelines/environmental-
guidelines-P.pdf (1-1. "Outline" of General Doc.) No specific information

• Health facilities to develop a plan for the collection, handling, predisposal treatment, and
terminal disposal of regulated medical waste
• Health facilities to develop strategies for inactivation microbiological waste

Health facilities to designate a person or persons to be responsible for establishing, monitoring,
reviewing and administering the plan Sharps disposal strategies • Waste containers prevent development of noxious odors

• Storage areas should be properly ventilated, inaccessible to vertebrate pests. Transportation using closed impervious containers

• Steam sterilization
• Incineration
• Interment
• Alternative technology approved by the authority having jurisdiction
• Microbiological waste must be inactivated before transport and disposal

Sanitary landfill or other method approved by the authority having jurisdiction Training in appropriate handling and disposal of potentially infective waste and the possible health and safety hazards No specific information

5 Guidance on Coronavirus (COVID-19) Guidance Solid Waste Association of North America Mar. 2020
https://swana.org/docs/default-source/advocacy-
documents/guidance_on_coronavirus-
2020_03_06.pdf?sfvrsn=fee6b88a_2

(1-1. "Outline" of General Doc.) No specific information Refer to CDC's guidelines for environmental infection control in healthcare facilities for handling
regulated medical waste No specific information No specific information No specific information No specific information No specific information No specific information

Raise awareness of employers and managers on precaution practice, such as: (i) Sick employees to stay home, practicing proper sneezing and coughing
etiquette, proper hand hygiene; (ii) Routine environmental cleaning of workplace; (iii) Healthy employee notifying supervisor if family member is sick; (iv) Employer
notify other employee if an employee is confirmed to have COVID 19 for possible exposure

• At this time, no special precautions to protect waste workers from COVID-19 are recommended when handling municipal solid waste.
• Continue to use those precautions already in place to protect workers from the hazards they encounter during their routine job tasks.
• Medical waste suspected or known to be contaminated with COVID-19 should be handled like other regulated medical waste. (COVID-19 is not a Category A
infectious substance.)

6 Water, sanitation, hygiene, and waste management for the COVID-19
virus Guidance (Interim) World Health Organization (WHO) Mar. 2020 https://www.who.int/publications-detail/water-sanitation-hygiene-and-

waste-management-for-covid-19 (1-1. "Outline" of General Doc.) No specific information No specific information Assigning responsibility and sufficient human and material resources to dispose of COVID 19
medical waste safely No specific information safe collection of waste in designated containers and bags No specific information Preferably on site treatment (If waste is moved off-site, it is critical to understand where and how it will be treated and destroyed.) Preferably on site disposal (If waste is moved off-site, it is critical to understand where and how it

will be treated and destroyed.)
Healthcare waste handlers  should wear appropriate PPE (boots, apron, long-sleeved gown, thick gloves, mask, and goggles or a face shield) and perform hand
hygiene There is no evidence that direct, unprotected human contact during the handling of health care waste has resulted in the transmission of the COVID-19 virus.

7 Waste management an essential public service in the fight to beat
COVID-19 List of existing related report UN Environment Programme (UNEP) Mar. 2020 https://www.unenvironment.org/news-and-stories/press-release/waste-

management-essential-public-service-fight-beat-covid-19 (1-1. "Outline" of General Doc.) No specific information No specific information No specific information No specific information No specific information No specific information No specific information No specific information No specific information No specific information

8 Coronavirus Disease (COVID-19): Regulated Medical Waste and Sharps
Packaging Guidance Guideline Stericycle (PS) Mar. 2020 https://www.stericycle.com/covid-hub/packaging-guidance (1-1. "Outline" of General Doc.) No specific information No specific information No specific information Properly segregate regulated medical waste Use double bag for regulated medical waste, i.e. regulated medical waste is to be placed in a

specialized bag/container, sealed and placed in the second bag/container (may be provided by
third party operator)

Ensure packaging and documentation of transported regulated medical waste complies with
regulation regarding waste classification, packaging, labeling and shipping documentation No specific information No specific information No specific information No specific information

9 Municipal waste management and COVID-19
Summary of observed trends Flowchart Association of Cities and Regions for sustainable Resource

management (ACR+) Mar. 2020 https://www.acrplus.org/en/municipal-waste-management-covid-19 (1-1. "Outline" of General Doc.) No specific information No specific information No specific information
(The target is waste generated from households with/without COVID-19 (+) people)
• Segregate between mixed waste and recyclables, biowaste.
• Masks, gloves, tissues and disposable cloths are collected with mixed waste

• WEEE, batteries, and hazardous waste may be asked to keep for certain amount of time
(approx. 72 hours)
• Double bags for storage

• Possibility of ad hoc services for collection of waste from households with COVID-19 (+) people
(with specific container)
• Priority on mixed waste and biowaste
• Possibility of increase collection frequency for mixed waste and biowaste
• Possibility of reduction for collection service frequency for recyclables and biowaste from
households without COVID-19 (-) people
• Health and safety measures for collection workers

• Incineration prioritised for mixed waste
• MBT with automated process and controlled landfill for mixed waste
• Existing technology for residual waste, recyclables and biowaste prioritizing with automated system

• Controlled landfill for mixed waste
• Existing practice for residual waste No specific information No specific information

10 CDC, TCEQ standards for waste disposal during COVID-19 Q&A U.S. Department of Health and Human Services Centers for Disease
Control and Prevention (CDC) Apr. 2020 https://www.coloradocountycitizen.com/article/news-columbus/cdc-tceq-

standards-waste-disposal-during-covid-19 (1-1. "Outline" of General Doc.) No specific information No specific information No specific information No specific information Contaminated waste should be placed in double bag (used gloves, facemasks, and other
disposable items in a bag that can be tied closed before placed in another bag with other wastes) No specific information No specific information No specific information Train and make workers aware to apply standard practice including basic hygiene precautions and wear recommended PPE

• Medical waste (trash) coming from healthcare facilities treating COVID-2019 patients is no different than waste coming from facilities without COVID-19 patients.
• CDC’s guidance states that medical waste should be performed in accordance with routine procedures. There is no evidence to suggest that facility waste needs
any additional disinfection.

11 COVID-19 Response International knowledge sharing on Waste
Management (WASTE MANAGEMENT DURING COVID-19) Recommendations The International Solid Waste Association (ISWA) Apr. 2020 https://www.iswa.org/iswa/covid-19/ (1-1. "Outline" of General Doc.)

If households and businesses massively stop with separating recyclables and delivering them
separated to separation containers, the overall waste system will be saddled with between 30
and 50% more materials and there is a risk of system failure

• Prepare contingency plan to ensure continuity of service, involving alternative solutions for
personnel, vehicles, infectious waste, accumulation of waste, washing, disinfection and street
cleaning services (for each municipality/local authority)
• Infectious health care waste produced during the care of COVID-19 patients should be treated
as infectious waste "normal" procedure followed for management and safe treatment and
disposal.

No specific information Correctly segregated healthcare waste (HCW) should have the effect of separating infectious
materials from non-infectious; that is the whole point of segregating it at source.

Separate collection from households with COVID19 positive people or people in mandatory
quarantine may be maintained only when the waste management authorities can ensure that
separately collected fractions are collected at least after they have been kept for 72 hours stored.

• If waste is moved off-site, it is critical to understand where and how it will be treated and
destroyed, requiring traceability measures to register and ensure its adequate destination.
(Medical waste)
• Countries and cities may require that those households deliver all their waste as part of mixed
waste collection and therefore temporarily waive the obligation of separate collection from those
households, with the exception of • Waste electric and electronic equipment, waste batteries, and
hazardous household waste. (Household waste)
 (Household waste)
• Personal (and potentially other) waste of COVID19 positive people or people in mandatory
quarantine can be safely collected and treated with other mixed waste if it is not subject to further
manual processing before its final treatment, or where it can be safely stored for a sufficiently
long period before such processing.
• It may be required that personal (and potentially other) waste of COVID-19 positive people or
people in mandatory quarantine should be kept separate until it is incinerated or safely disposed
of in controlled landfills.
• If the person in isolation/quarantine cannot deliver the waste for the collection service, a specific
service with specialized staff should be set up.

• Recycling (for households recyclables), with procedure adjustments:
• Minimize contacts to recyclables (discontinue manual sorting, adjust emptying procedures of dropbox, take back machine, etc.)
• Increase storage period of recyclables according to scientific insights on the viability of the virus in various surfaces (3 to 9 days on metal and plastics)
• PPE and hand hygiene practice
• Discontinue immediately all manual sorting of mixed waste or commingled recyclables
• Continue and expand existing operations for collection and storage of recyclables coming from household and business separate collection systems

For many developing countries lack of infrastructure to treat healthcare and other infectious and
hazardous waste, as an exceptional measure, the waste produced in healthcare facilities during
the COVID-19 pandemics shall be send to be stored in sanitary or engineered landfills on a
separated area, isolated from the regular waste, and with immediate daily cover.

• Communication of waste service adjustments to citizens and workers
• Train and make aware of: Importance of wearing PPE, Strict hygiene practice, Keeping safe distance No specific information

12 UN-Habitat_strategy guidance SWM response to COVID19 Guidance UN-HABITAT May. 2020 https://unhabitat.org/sites/default/files/2020/05/un-
habitat_strategy_guidance_swm_reponse_to_covid19.pdf (1-1. "Outline" of General Doc.) Map sources of waste generation to identify changes in waste amounts/flows and increase ef fi

cient use of resources

• National medical waste handling guidelines must be followed.
• If no guidelines exist, the international guidelines by WHO should be applied. • Learn from other
countries on COVID-19 progression/patterns and consider them in each phase of the planning
process.
• Risk assessments associated with failure of continued service (e.g. staff and equipment
shortage, closure of recycling, waste treatment and disposal units) must be carried out.

No specific information

• Ideally, all potentially infectious waste should be put in a bag (double if possible) and sealed.
• It needs to be handled as residual waste, not meant for material recovery. A coloured bag could
be assigned for potentially infectious waste.
• If it is not possible to separate potentially infectious waste from other waste, then all waste from
that household should be placed in a bag (double if possible) and sealed, that should be handled
as residual waste.
• It is also recommended to distribute waste bags to households, especially in low income and
informal settlements. Waste reduction should be promoted.

• On-site temporary storage and thermal treatment of potentially infectious waste from all the
identified sources in the city needs to be enforced.
• Scientists have found that COVID-19 was detectable up to 4 hours on copper, up to 24 hours on
cardboard and up to 2 to 3 days on plastic and stainless steel.

• Human and financial resources, as well as assets for waste collection must be reassigned
based on the mapping of waste generation source.
• Regular and increased waste collection services should be offered to identi fied COVID-19
sources, especially hospitals.
• The frequency and coverage of waste collection must be increased in communities with
common collection points and high population density, especially informal settlements.
• A designated helpline could be established to improve waste collection services and provide
information on waste schedules, special services and directives.
• Close contact between people must be reduced during waste collection especially in door to
door collection.
• Additional storage bins and collection trucks should be contracted/rented if needed.
Coordination among neighboring wards to improve ef ficiency should be promoted.

• All workers, formal and informal, must be trained on the risks and hazards associated with the exposure to the virus, as well as on appropriate workplace
protocols to prevent/reduce the likelihood of exposure and infection.
• A regular health check-up system should be established for the workers.
• Strategies to reduce human interaction and ensure distance between workers at work should be put in place and work shifts could be revised.
• Safe work practices, and PPE need to be provided, as well as training on appropriate removal and disposal.
• Considerations must be made to support livelihood loss of informal waste workers by coordinating with local waste pickers association, NGOs and other relevant
groups to purchase basic necessities, such as hygiene kits and food stock.
• Protect waste workers, formal and informal.
• The new collection schedule and other related changes in cities’ waste management system must be communicated through radio, newspapers, social media
and other channels.
• Citizens should dispose of waste as per guidelines provided by the city.
• Disposal must be in designated places only, to avoid formation of uncontrolled dumpsites and to enable emergency teams to effectively maintain hygiene within
city. Fines could be associated with illegal dumping too.

• Engage and consult with waste stream stakeholders, formal and informal, to identify roles and responsibilities to coordinate on strategies for safe waste
collection and treatment, and improve response plan.
• Coordinate with informal workers to maintain and expand collection services in low income areas and take advantage of the situation to strengthen the informal
sector.
Collaboration must be explored between NGOs and waste management operators for corporate social responsibility funds/initiatives, particularly in the context of
providing access to PPE kits for the waste workers and spreading awareness.
• Central and state funds must be reviewed for possibilities to divert money from existing programmes to push activities related to COVID-19.

• Short-term strategy
Until countries in transition and developing countries have access to health-care waste-management options that are safer for the environment and health,
incineration may be an acceptable response when used appropriately. Key elements of appropriate operation of incinerators include effective waste reduction and
waste segregation, placing incinerators away from populated areas, satisfactory engineered design, construction following appropriate dimensional plans, proper
operation, periodic maintenance, and staff training and management.
• In 2004, WHO commissioned a screening-level health risk assessment for exposure to dioxins and furans from small-scale incinerators. The study found that the
expected practice with small-scale incinerators resulted in unacceptable cancer risks under medium usage (two hours per week) or higher (Batterman, 2004). The
report concluded that small-scale incineration should be viewed as a transitional means of disposal for health-care waste. Single-chamber, drum and brick
incinerators do not meet the BAT requirements of the Stockholm Convention guidelines (Secretariat of the Stockholm Convention, 2006).
• Chapter-14. Health-care waste management in emergencies)
The following is a summary related to some minimum treatment and disposal options.
1. Onsite burial in pits
Dig a pit 1–2 m wide and 2–3 m deep. The bottom of the pit should be at least 2 m above the groundwater. Line the bottom of the pit with clay or permeable
material. Construct an earth mound around the mouth of the pit to prevent water from entering. Construct a fence around the area to prevent unauthorized entry.
Inside the pit, place alternating layers of waste, covered with 10 cm of soil (if it is not possible to layer with soil, alternate the waste layers with lime). When the pit
is within about 50 cm of the ground surface, cover the waste with soil and permanently seal it with cement and embedded wire mesh.
2. Burial in special cells in dumping sites (if available in the affected area)
Cells to contain waste can be used when burying waste in dumping sites. The cell should be at least 10 m long and 3 m wide, and 1–2 m deep. The bottom of the
cell should be at least 2 m above the groundwater. The bottom of the cell should be covered by soil or a material with low permeability. The waste in the cell
should be covered immediately with 10-cm layers of soil to prevent access by people or animals (in diseases outbreaks, preferably spread lime on waste before
covering with the soil, or burning in pits and then covering with soil). It is strongly recommended that health-care waste be transported in a safe manner to
minimize public exposure to bio contaminated wastes.
3. Low cost double chamber incinerator
Double-chamber incinerators may reach a temperature of about 800 °C with a residence time of more than one second in the second chamber to kill pathogens
and break down some of the particulates in the outlet gases. The incinerators should be built at a convenient distance away from buildings. Such incinerators
need to be heated with paper, wood or dry non-toxic waste (small quantities of kerosene may be added, if available) before adding infectious wastes.

2 Safe management of wastes from health-care activities
Second edition Guideline World Health Organization (WHO) 2014 https://www.who.int/water_sanitation_health/publications/safe-

management-of-wastes-from-healthcare-activities/en/ (1-1. "Outline" of General Doc.)

• 75% - 90% of the waste produced by health-care providers is comparable to domestic waste
(general health care waste)
• Approximately 10% is infectious waste (hazardous healthcare waste)
• 5% Approximately 5% is chemical/radioactive waste (hazardous healthcare waste)

• National healthcare waste management policy to identify needs and problem in the country,
taking into account international agreements and conventions adopted nationally, sustainable
development and environment and safe management of hazardous waste
• Regulations specify the treatment of different waste categories, segregation, collection, storage,
handling, disposal and transport of waste, responsibilities and training requirements.
• Practical/technical guidelines and manuals supplement the official regulations to air the
implementation, directly applicable to local managers and staff.

• Healthcare waste management operational plan to be developed, defining the strategy for
implementation and allocation of roles, responsibilities and resources.
• A typical waste-management structure involves head of hospital, waste management officer,
department heads, matron and hospital manager, infection-control officer, chief pharmacist,
radiation officer, supply officer, and hospital engineer

• Waste segregation in separate containers, with color codes and labels
• Labelling of waste containers include: (i) details of the medical area; (ii) date and time of closure
of the container; (iii) name of person filling out the label; (iv) use international hazard symbol on
each waste container
• Waste segregation: non hazardous waste (recyclables, biodegradable, non-recyclables),
hazardous waste (infectious waste, anatomical waste, sharps waste, chemical and
pharmaceutical waste)

• Waste containers should be sturdy, leak-proof, lined with a sturdy plastic bag
• Recommended thickness of bags for infectious waste 70 micrometer (ISO 77652004)
• Plastics for containers of bags should be chlorine-free
• Containers should have well-fitting lids
• Containers and the bags should be similar color
• Sharps to be collected in puncture-proof and impermeable container
• Interim storage: Waste to be stored at location away from patients and public access, such as
utility rooms

Onsite transport:
• Onsite transport should take place during less busy times.
• Set routes should be used to prevent exposure to staff and patients and to minimize the
passage of loaded carts through patient care and other clean areas.
• General waste should not be collected at the same time or in the same trolley as infectious or
other hazardous wastes.
• Infectious waste can be transported together with used sharps waste.
• Infectious waste should not be transported together with other hazardous waste, to prevent
possible spread of infectious agents.
• Other hazardous waste, such as chemical and pharmaceutical waste should be transported
separately in boxes.
• Health-care waste can be bulky and heavy and should be transported using wheeled trolleys or
carts that are not used for any other purpose.
Offsite transport:
• Vehicle transporting hazardous waste to be roadworthy and labelled to indicate its load, and its
payload to be secured to minimize the risk of accidents and spillages
• The transport vehicle should be labelled according to the type of waste that is being transported
• Vehicles and transporting containers used for the transportation of waste should be cleaned
and disinfected daily after use.
• Transport documentation (consignment note/waste tracking note) should be prepared and
carried by the driver, include following information: (i) waste classes; (ii) waste sources; (iii) pick-
up date; (iv) destination; (v) driver's name; (vi) number of containers or volume; (vii) receipt of
load received from responsible person at pick up area)
• On completion of a journey, the transporter should complete a consignment note and return it to
the waste producer

1. Steam treatment technologies
1.1.  Autoclaves
• capable of treating a range of infectious waste, including cultures and stocks, sharps, materials contaminated with blood and limited amount of fluids, isolation
and surgery waste, laboratory waste and "soft" waste (gauze, bandages, drapes, gowns, beddings) from patient care
• low-heat thermal processes produce significantly less air pollution emissions than high-heat thermal processes•
• no specific pollutant emissions limits for autoclaves and other steam treatment systems
• cannot treat volatile and semi volatile organic compounds, chemotherapeutic waste, mercury, other hazardous chemical and radiological waste, large and bulky
bedding material, large animal carcasses, sealed heat-resistant containers
• odors can be a problem around autoclaves if there is insufficient ventilation
• Poorly segregated waste may emit low levels of alcohols, phenols, formaldehyde and other organic compounds into the air
• Treated waste from an autoclave retains its physical appearance. Require further process/treatment.
• integrated steam-based treatment systems (advanced autoclaves/hybrid autoclaves or advanced steam treatment technologies): combine steam treatment with
various kinds of mechanical processing
before, during or after steam treatment.
treat the same types of waste and have similar emission characteristics as an autoclave, and share many of the advantages and disadvantages
2. Microwave treatment technologies
• The types of waste commonly treated in microwave systems are identical to those treated in autoclaves
• A fully enclosed microwave unit can be installed in an open area and, with a HEPA filter to prevent the release of aerosols during the feed process, odor is
somewhat reduced, except in the immediate vicinity of the microwave unit.
• Volatile and semi volatile organic compounds, chemotherapeutic waste, mercury, other hazardous chemical waste and radiological waste should not be treated
in a microwave.
3. Dry-heat treatment technology
• use higher temperatures and longer exposure times than steam-based processes
• not commonly used in large-scale facilities and usually treat only small volumes.
4. Chemical treatment technology
• Suitable for treating liquid waste such as blood, urine, stools, or hospital sewage
• Limitation to treatment of solid, hazardous, healthcare wastes: requires shredding before disinfection; requires powerful disinfectant which can be hazardous;
efficiency depends on operational condition of the equipment; only disinfect surface or intact solid waste item
5. Incineration
• significant reduction of waste volume and weight
• release of combustion by-products into the atmosphere and the generation of residual ash
• The combustion of health-care waste produces mainly gaseous emissions, including steam, carbon dioxide,
nitrogen oxides, a range of volatile substances (e.g. metals, halogenic acids, products of incomplete combustion) and particulate matter, plus solid residues in the
form of ashes
6. Encapsulation and inertization
6.1. Encapsulation
• effective in reducing the risk of scavenger gaining access to the hazardous healthcare waste
• suitable for sharps and chemical or pharmaceutical residue
• not recommended for non-sharp waste
6.2. Inertization
• suitable for pharmaceutical and for incineration ashes  with high metal content
• inexpensive and can be performed using relatively unsophisticated mixing equipment

No 2. Title 3. Type of Document

• If thermal treatment for infectious waste is not possible, adequate and safe sanitary land fill measures must be put in place.
• For the duration of the pandemic, the collected waste should be put in separate cells, covered at least daily with locally available material and access limited to a few personnel.
• Materials going to multi-material recovery plants should also be stored temporarily on-site, if possible for 72 hours (this span is suggested based on current studies and will be referred and re-adjusted based on new developments).
• The collected materials can be recycled after storing them for an appropriate time, depending on the material and the latest data on survival time of the virus.
• Stay updated on the virus survival time on different surfaces (e.g. online COVID-19 resource centres) and adapt measures accordingly.
• Temporary permits should be given to waste collectors for storing the collected waste before treatment as well as to waste treatment plants.

4. Issued by 5. Issued date 6. URL 7. Outline
10. COVID-19 specific review

• Land disposal (controlled and sanitary landfill)
• Emergency onsite burial
(Uncontrolled dumping is characterized by the scattered, uncontrolled deposit of wastes at a site.
Health-care waste should not be deposited on or around uncontrolled dumps. The risk to people
and animals coming into contact with infectious pathogens or hazardous materials is obvious,
with the further risk of subsequent disease transmission through direct contact, wounds,
inhalation or ingestion, as well as indirectly through the food chain or a pathogenic host species)
• Minimum approach to treatment and disposal
• At a minimum, this entails segregation and other practices to minimize the amount of waste that
needs to be treated; a treatment process that achieves at least the minimum required disinfection
level; and safe disposal.
• Except for sharps waste, treated waste can be disposed of with regular municipal solid waste.
• In extreme circumstances where no treatment is possible, hazardous health-care waste from
small health-care facilities could be buried within the premises of the facility where public access
can be restricted.
• A safe burial pit design should be used.
• Larger health-care facilities should make arrangements with a local landfill to provide a special
cell or pit, daily soil cover, and restricted access.

1. Training prior to the start of work and on routine basis (annually) to update knowledge:
• potential hazards from waste
• The purpose of immunization
• Safe waste handling procedures
• Reporting of exposures and injuries
• Preventing infection following and exposure with PEP
• Use of PPE
• hygiene practice
2. Train logistic staff about risks and handling of hazardous waste, include:
• relevant legal regulations
• waste classifications and risks
• safe handling of hazardous waste
• labelling and documentation
• emergency and spillage procedures
3. Train driver on risks and handling of driving trucks with dangerous waste; certification indicating the confidence to transport hazardous waste is preferred
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13 Managing Infectious Medical Waste during the COVID-19 Pandemic Information/Recommendations Asian Development Bank (ADB) 2020 https://www.adb.org/publications/managing-medical-waste-covid19 (1-1. "Outline" of General Doc.)

• During the COVID-19 outbreak in Hubei Province, People’s Republic of China (PRC), infectious
medical waste increased by 600% from 40 tons per day to 240 t/d.
• Based on the PRC experiences, possible generation of additional medical waste are estimated
such as 280 t/d for Manila, 212 t/d for Jakarta, 154 t/d for Kuala Lumpur, 210 t/d for Bangkok, and
160 t/d for Hanoi.
• The peak management and treatment campaign lasted over 60 days in Wuhan. Other countries
will experience different emergency timelines, which are dependent on specific policies and
predicted infection curves.
• The equation for estimation of potential increase in tonnage over time is shown as "Increase in
infectious medical waste per day of outbreak = 3.4kg x estimated infected person"

• Some governments have existing legislation and regulations in place for the disposal of
infectious medical waste from hospitals and households.
• Continue to follow these and consider if additional capacity and resources are needed to
maintain compliance.
• Others that need assistance in operationalizing international regulations may seek guidance
from WHO, Basel Convention, and UNEP.

No specific information

(Household Infectious Medical Waste Management)
• Households containing a person under investigation (PUI) or person under monitoring (PUM)
should be encouraged to segregate all medical waste (face masks, wipes, tissues).
• Where possible the monitoring agency responsible for PUI/PUM management should provide
yellow medical bags and collection services for PUI/PUM related waste.
• All PUI/PUM related waste should be double bagged, “swan neck” tied and the outside sprayed
with a 0.5% chlorine disinfectant solution (1% household bleach solution).
• If dedicated medical waste collection is available, then the double-bagged waste should be
disposed of immediately.

(Household Infectious Medical Waste Management)
• If no dedicated medical waste collection is available, then the double-bagged waste should be
stored for 72 hours before being disposed with the general household waste.
• As a temporary measure, secure facilities can be used as temporary storage in anticipation of
additional emergency resources becoming available in the medium term.

• Safe transport requires vehicles that can be sterilized, trained drivers and waste collectors,
dedicated routes, and vehicle and waste tracking systems.
• Training must be conducted for crews who will be exposed to household
infectious medical waste. (For more information read: https://www.washinhcf.org/wp-
content/uploads/2019/03/Guidelines-Transport-of-infectious-waste-UN3291.pdf.)
• Additional vehicles should have a non-absorbent, sealed load area capable of being locked,
disinfected, and separate from the driver’s cabin.
• Their vehicle identification numbers (VIN) or chassis numbers should be recorded to allow
future control.

• Sanitary landfills, medical incinerators, and medical autoclaves are used to deal with pre-pandemic waste amounts.
• Other resources including mobile incinerators, industrial furnaces, and cement kilns could be assessed for use if existing systems are overloaded and capacity is
limited. For more information read: Technical Guidelines
on the Environmentally Sound Co-Processing of Hazardous Wastes in Cement Kilns. (Basel Convention. 2011. Technical Guidelines on the Environmentally
Sound Co-processing of Hazardous Wastes in Cement Kilns.)
• The Government of the PRC has successfully made use of cement kilns for this purpose (>1 s Residence Time >1100 ⁰C)

All medical waste should continue to be handled in line with your existing national legislation.
However, experience from Hubei Province, PRC, has shown that transport and disposal
elements of the system will be the first to be overwhelmed.

(Special Provisions with Countries with Large Informal Waste Management Sectors)
Intermediate sorting of waste will result in higher infection rates and dispersal of infected waste. The risk of infected waste being handled multiple times needs to
be avoided. This risk is particularly high with informal sector workers.

(General Municipal Solid Waste Management Services)
• Reschedule municipal solid waste collection frequency according to reduced workforce availability and reallocate available assets for infectious medical waste
management.
• Recycling activities should be avoided to prevent human contact with any potentially infectious domestic and medical waste. All municipal waste should be
treated as non-recyclable and disposed of through incineration or sanitary landfill. Landfill sites with informal waste picking will need increased management and
security.
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2-1. List_Country Specific Doc.

No 1. Country Sub-No 2. Title 3. Document type 4. Issued by 5. Issued date

1 China 1-1 Notice on Environmental Management of Medical Waste Caused by COVID-19 Notification Department of Solid Waste and Chemicals, Ministry of Ecology and
Environment Jan. 2020

2 China 1-2 Emergency Response Assistance to the Outbreak of Coronavirus Disease 2019 in China Project document Foreign Environmental Cooperation Centre, Ministry of Ecology and
Environment of China (FECO/MEE) and UNIDO 2020

3 Ethiopia 2-1 Ethiopian Food, Medicine and Healthcare Administration and Control Authority Guideline Food, Medicine and Healthcare Administration and Control Authority Jun-05

4 Ethiopia 2-2 Medicines Waste Management and Disposal Directive. Guideline  Food, Medicine and Healthcare Administration and Control Authority of
Ethiopia Aug-11

5 India 3-1 Regulatory frame work for management of bio-medical waste generated in the country Notification Ministry of Environment, Forestry and Climate Change Mar. 2016

6 India 3-2 Guide for handling, treatment and disposal of waste generated during
treatment/diagnosis/quarantine of COVID-19 patients (revision-1) Guideline Central Pollution Control Board Mar. 2020

7 Japan 4-1 Guideline on waste management during the novel influenza event Guideline Ministry of Environment Mar. 2009

8 Japan 4-2 Manual on Infectious Waste Management based on Waste Management and Public
Cleansing Act Manual Ministry of Environment Mar. 2018

9 Japan 4-3 Infectious waste management related to COVID-19_ver.1 Notification Ministry of Environment Jan. 2020

10 Japan 4-4 Infectious waste management related to COVID-19_ver.2 Notification Ministry of Environment Jan. 2020

11 Japan 4-5 Infectious waste management related to COVID-19_ver.3 Notification Ministry of Environment Mar. 2020

12 Japan 4-6 How to dispose the infectious waste (mask, etc.) for households Flyer Ministry of Environment Mar. 2020

13 Japan 4-7 About COVID-19 waste for healthcare facilities and waste management service provider Flyer Ministry of Environment Mar. 2020

14 Japan 4-8 Q & A book for COVID-19 waste management Q & A booklet Ministry of Environment May. 2020

15 Kenya 5-1 MCA (Environmental Management and Coordination Act) Waste Management
Regulations 2006 (Revised in 2012) Regulation N/A 2006/2012

16 Kenya 5-2 National Policy on Injection Safety and Medical Waste management Policy Ministry of Health Feb. 2007

17 Kenya 5-3 National Infection Prevention and Control Guidelines for Health Care Services in Kenya Guideline Ministry of Public Health And Sanitation,
Ministry of Medical Services Dec. 2010

18 Kenya 5-4 Safe management and disposal of waste arising from safety products in prevention of
spread of COVID-19 Regulation Ministry of Health Apr. 2020

19 Malaysia 6-1 Clinical wastes in Malaysia Guideline Department of Environment Jan./Feb. 2005

20 Malaysia 6-2 Guideline on the handling and management of clinical wastes in Malaysia Guideline Department of Environmental Management 2009

21 Malaysia 6-3 Clinical waste handling and obstacles in Malaysia Research paper Journal of Urban and Environmental Engineering, v.4, n.2, p.47-54
(ISSN 1982-3932 doi), Department of Environmental Management Mar. 2010

22 Malaysia 6-4 Environmental Policy In Malaysia: Biomedical Waste, Strategies And  Issues Research paper
Journal of Administrative Science, Vol.10, Issue 1, 2013,  Faculty of
Administrative Science and Policy Studies, University Teknologi MARA
(UiTM), Malaysia

2013

23 Malaysia 6-5 State of the 3Rs in Asia and the Pacific (Malaysia) Report Prof. Agamuthu Pariatamby Center for Research in Waste
Management, Institute of Biological Sciences,  University of Malaya Nov. 2017

24 Mexico 7
(Official Mexican Standard NOM-087-ECOL-SSA1-2002, Environmental protection,
Environmental health, biological-infectious hazardous waste, classification and handling
specifications)

Standard N/A 2003

25 South Africa 8-1 Gauteng Health Care Waste Management Regulations 2004 (south Africa) Regulation Department of Agriculture, conservation and environment 2004

26 South Africa 8-2 Western Cape Health Care Waste Management Act, 2007. Act Province of Western Cape Dec. 2007

27 South Africa 8-3 Western Cape Health Care Risk Waste Management Regulations, 2013 Provincial notice Department of environment affairs and development planning Mar. 2013

28 South Africa 8-4 Guideline on management of COVID-19 healthcare waste Guidelines Department of Health Mar. 2020

29 South Africa 8-5 Waste management response to COVID19 pandemic in South Africa – Western Cape
perspective PPT document Eddie Hanekom, Western Cape Government Director Waste

Management 2020

30 South Africa 8-6 National public hygiene strategy and implementation plan Strategy Department of Health Apr. 2020

31 Sri Lanka 9-1 Interim Guideline for Management of Solid Waste Generated by Households and Places
under Self-Quarantine due to COVID-19 Outbreak Guideline (Interim) Ministry of Public Administration, Home Affairs, Provincial Councils &

Local Government Mar. 2020

32 Sri Lanka 9-2 Waste management guideline for COVID-19 quarantined households Guideline Ministry of Public Administration, Home Affairs, Provincial Councils and
Local Government Apr. 2020
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2-2. Detailed Country Info. 

1 2 3 4 5 6 6-1-1 6-1-2 6-2 6-3 7 8

Afghanistan Bangladesh China Ethiopia India Indonesia Indonesia (Bangka Belitung Island)* Indonesia (Bangka Belitung island) Indonesia (Padang City)* Indonesia (Pekanbaru)* Japan Kenya

N/A Mr. Md. Ziaul Haque Dr. Yunrui Zhou Samuel Zemenfeskududs Kidane Dr. Prasad Modak Prof. Enri Damanhuri, SACEP Hutriadi, S.Si, MSc ( Environmental Agency of Bangka Belitung Archipelago Province) Sujari (Public Health Agency of Bangka Belitung Archipelago Province) Padang City Health Office M.Zulkifri. SH N/A Mr. Anthony Wainaina

N/A N/A (No. 1-1, 1-2) (No. 2-1, 2-2) (No. 2-1, 2-2) N/A N/A N/A N/A N/A (No. 3-1 to 3-8) (No. 4-1 to 4-4)

1. Policy and Institutional Arrangement for Medical Waste Management

1-3
National Agency responsible for Medical Waste

Management

• Ministry of Public Health (MoPH).

• National Environmental Protection Agency (NEPA): Monitoring and inspection from clinics and hospitals that includes monitoring of medical waste segregation, co-

location, disposal, hygiene state of clinics and hospitals, disposal in incinerator machine, coordination with relevant organizations, provincial medical waste committee

meetings, and medical waste regulatory committee meetings.

• City Corporations and Municipalities under the Ministry of Local Government, Rural Development and Cooperative (Management Role)

• Directorate General of Health Services under the Ministry of Health and Family Welfare (Regulatory and Management Role)

• Department of Environment under the Ministry of Environment, Forest and Climate Change (Regulatory Role)

Department of Solid Waste and Chemicals, Ministry of Ecology and Environment of the People's Republic of China N/A

1. Ministry of Environment, Forest and Climate Change (MoEFCC)

• Make policies concerning BMWM in the country

• Provide financial assistance for training and awareness programs on BMWM

• Facilitating financial assistance for setting up or up-gradation of CBWTF

• Develop standard manuals for trainers and training

• Constitute Monitoring Committee

• Notify the standards or operating parameters for new technologies for treatment of BMW

2. Central or State Ministry of Health and Family Welfare, Central Ministry for Animal Husbandry and Veterinary or State Department of Animal Husbandry and Veterinary

• Grant license to HCFs

• Monitoring, Refusal or Cancellation of license for HCFs

• Publication of list of registered HCFs with regards to BMW generation, treatment & disposal

• Sponsoring of mass awareness campaigns in electronic and print media

3. Central Pollution Control Board (CPCB)

• Prepare guidelines on BMWM and submit to MoEFCC

• Conduct training courses for authorities dealing with management of bio-medical waste

• Lay down Criteria for establishing common biomedical waste treatment facilities in the Country

• Review and analysis of data submitted by SPCBs on BMW

• As mandated by Law # 32/2009 the MOEF of the Republic of Indonesia is the National Institution that responsible for hazardous waste management (included medical waste management). The management of HW according to the Indonesian regulations is centralized in the

MOEF (permit of transportation, treatment and disposal facilities as well as the Environmental Impact Issues). The permit for temporary storage is responsible of Province Governments.

• In the internal health facilities, the responsible of MW is responsible of Ministry of Health. Ministry of Health and Ministry of Environment and Forestry The Ministry Of Environment And Forestry N/A

Pekanbaru coordinates waste management through:

• Health Department in city, to provide guidance to Health Service Facilities that produce medical waste;

• Environment and Sanitation Department in city to create guidance, monitor and supervise activities / businesses and the community

Ministry of Environment Ministry Of Health is responsible for management of healthcare waste /medical waste as the lead agency

1-4
Local Agency responsible for Medical Waste

Management
N/A

City Corporation Act

• Under City Corporation Act, the handling and management of all sorts of municipal solid waste falls under the jurisdiction of City Corporations and municipalities.

• However, some City Corporations engaged non-government specialized organization to deal with medical waste management.

• A specialized organization, PRISM BANGLADESH is working with some City Corporations and Municipalities to manage medical waste for day to day basis.

Departments (Bureaus) of Ecology and Environment of provinces, autonomous regions, and municipalities directly under the Central Government, and Bureaus of

Ecology and Environment of Xinjiang Production and Construction Corps
N/A

1. State Pollution Control Board/ Pollution Control Committee (SPCBs/PCCs)

• Inventorisation of Occupiers and data on bio-medical waste generation, treatment & disposal

• Compilation of data

• Monitoring of compliance

• Organizing training programs to staff of health care facilities and common bio-medical waste treatment facilities and State Pollution Control Boards or Pollution Control Committees Staff on segregation, collection, storage, transportation, treatment and disposal of bio-medical

wastes.

• Implementation of recommendations of the Advisory Committee

• Undertake and support third party audits of CBWTF

2. Urban Local Bodies/Municipalities or Corporations/Gram Panchayat1

• Provide or allocate suitable land for development of CBWTF, as per the guidelines of CPCB

• Collect other solid waste (other than the BMW) from the HCFs as per the Municipal Solid Waste Management Rules (2016)

• The Provincial, Regencies and Cities Environmental Agency are responsible for monitoring of the compliances of the related regulations

• In the internal health facilities, the responsible of MW is responsible of health facilities management.

Pekanbaru

Pekanbaru coordinates waste management through:

• Health Department in city, to provide guidance to Health Service Facilities that produce medical waste;

• Environment and Sanitation Department in city to create guidance, monitor and supervise activities / businesses and the community

Local Health Agency and Environmental Agency (provincial gov. and

district/municipal gov.) WALHI (INDONESIAN LIVING ENVIRONMENT) Department of Health and Department of Environment of Padang City

Pekanbaru coordinates waste management through:

• Health Department in city, to provide guidance to Health Service Facilities that produce medical waste;

• Environment and Sanitation Department in city to create guidance, monitor and supervise activities / businesses and the community

Infectious waste from medical institutions is categorized by industrial waste which is responsible for the generator to manage properly according to the manual and the guideline and also obligated to report to the local government according to the manifest system, while

infectious wastes such as a masks and a glove generated from households is responsible for local governments to manage after being discharged.
County Governments, Department Of Health

1-5

Responsible authorities for day to day COVID-19

medical waste management (municipalities or

central/provincial governments)

MoPH can provide information in this regard. City corporation and municipalities for local government Departments (Bureaus) of Ecology and Environment of provinces, autonomous regions, and municipalities The dry waste management agency is in charge of dry waste disposal in general but no one is specifically in charge of covid waste management

State Pollution Control Board/ Pollution Control Committee (SPCBs/PCCs)2,3

• Shall maintain records of COVID-19 treatment wards/ quarantine centers/ quarantine homes in respective states

• Ensure proper collection & disposal of BMW as per the BMW Rules (2016) and SoPs described in the Guidelines for Handling, Treatment, and Disposal of Waste Generated during Treatment/Diagnosis/Quarantine of Covid-19 Patients by the Central Pollution Control Board

• Allow CBWTFs to operate for extra hours as per requirement

• May not insist on authorization of quarantine camps as such facilities do not qualify as HCFs. • However, may allow CBWTFs to collect BMW as and when required.

• The national agency that responsible for all Covid-19 issue is under Taskforce for the Acceleration of Covid-19 Handling (under the National Disaster Control Agency

• The Covid-19 waste is regulated as regular MW issues as explained above.

Depati Hamzah Hospital in Pangkalpinang Municipality and dr. H.Marsidi Hospital in Belitung District. Environmental Department of Province or Kabupaten/Kotamadya N/A

The management of COVID-19 medical waste is carried out by Health Service Facilities and supervised and monitored by the Department of Health and the Office of Environment and Sanitation in accordance with their respective authorities.

Pekanbaru Mayor Regulation No. 80 of 2020 concerning Hazardous Waste Management, CHAPTER IX GUIDING AND SUPERVISION Article 49, stated :

• Environment Department (DLHK) carries out supervision of business actor's compliance with obligations and prohibitions as referred to in article 40

• In the guidance and supervision referred to in paragraph (1) DLHK may coordinate with other technical Regional Organizations.

Infectious waste from medical institutions is categorized by industrial waste which is responsible for the generator to manage properly according to the manual and the guideline and also obligated to report to the local government according to the manifest system, while

infectious wastes such as a masks and a glove generated from households is responsible for local governments to manage after being discharged.

• Waste management and healthcare services are devolved functions in Kenya with the national level of government providing policy, technical support, training and capacity building while the county governments implementing the activities.

• The Director Public Health has the overall responsibility for ensuring that a systematic approach of disposing healthcare waste and use safety products remains adequate for the intended use or purpose

• The Public Health Officer shall receive the waste and manage the waste as per Ministry of Health guidelines on Injection Safety and Health Care Waste Management of 2007 and NEMA Waste Management Regulation of 2006 issued by Ministry of Health

• The administrators and managers of quarantine centers shall provide adequate appropriate colored leak-proof liner bags/containers to quarantine centers

• The administrators and manager of quarantine centers shall ensure that waste is manage by the licensed Medical Waste Handlers as per the EMCA Waste Management Regulation of 2006

• At all levels of health provisions, the Divisions of Nursing and Division of Environmental Health shall be responsible for overseeing implementation of this policy (injection safety and waste management policy). NASCOP (National AIDS and STI Control Programme) will coordinate

and facilitate injection safety and medical waste management activities.

• The Department of Standards and Regulatory Services shall ensure that injection commodities and the waste management equipment comply with the National Regulations and Standards. This will be done through collaboration with the Kenya Bureau of Standards and

National Quality Control Laboratory.

1-6

Any discussion for technical and financial options for

COVID-19 waste management in your country

and/or city

MoPH can provide information in this regard.

Discussions are underway.

However, in order to handle and manage COVID-19 waste effectively, a good number of dedicated vehicles, medical autoclaves and incinerators need to be

procured and added to the existing operations immediately.

N/A N/A

Discussions have been initiated by research organizations, academia, business organizations, associations and regulators

Technology Development Board- A statutory body under the Department of Science & Technology, Government of India:

• TDB is offering financial aid to through soft loans (up to 50%  of project cost @ 5%  simple interest per annum), up to 25%  equity or grants to encourage commercial application of indigenously developed technology in areas of sanitization & sterilization

Environmental and Social Commitment Plan (ESCP):

• India (the Recipient) will implement the COVID-19 Emergency Response and Health System Preparedness Project, with the involvement of Ministry of Health and Family Welfare (MoHFW), Indian Council of Medical Research and the National Center for Disease Control (NCDC)

• The International Bank for Reconstruction and Development, the leading arm of the World Bank, is the funding agency.

• India will implement material measures and actions to ensure that the Project is implemented in accordance with the Environmental and Social Standards (ESS)

• This ESCP mandates following the strict ESS and development of an Environmental and Social Management Framework (ESMF) which mandates inclusion of a Biomedical Waste Management Plan.

• No specific issues regarding the financial option for Covid-19 waste management.

• Financial program (local and national budget) for COVID 19 issue is addressed at how to accelerate COVID 19 handling and its socio-economic impacts. President Joko Widodo allocated a budget to overcome Covid-19 through the 2020 State Budget of Rp 405.1- trillion (USD

29 billion). The amount of the budget is determined through a Government Regulation for the Economic Stability in the Corona Pandemic. The state budget will be allocated for (1) health spending programs (18,5% ), (2) social protection (27,1% ), (3) taxes incentive (17,3% ),

and (4) economic recovery programs (37% ).

• A webinar discussion on improving medical waste management in Indonesia held on 28 April 2020 initiated by National Development Planning Agency (Bappenas) in cooperation with Environmental Engineering ITB Alumni Association.

Hospitals managed COVID-19 do not have incinerators with license from Ministry of Environment and Forestry. N/A N/A

• Discussion and collaboration with third parties has been carried out to manage COVID-19 medical waste.

• Third party with certification may manage COVID-19 medical waste from any Health service facilities without medical waste management
Mentioned in above section 1-2. In addition, funding options from the government to the small and medium companies including waste management service providers, whose business are affected by COVID-19 are available under a certain condition.

• Technical support sought from other government agencies and partners to support development of guidelines and SOPs. No financial support as yet.

• Questionnaire Answer: Technical support sought from other government agencies and partners to support development of guidelines and SOPs. No financial support as yet.

• The limiting factors in proper management of waste include; inadequate training, supplies, and lack of standards and guidelines.

1-7

Any training and awareness programme related to

COVID-19 waste management in your country, city

and/or facility

Ministry of Public Health is leading the country wide COVID-19 awareness programmes to avoid further spread of the disease. However, no evidence of waste

management related awareness training is present.

Following WHO guidelines

Relevant WHO guidelines are being primarily followed and implemented. However, more specialized training on COVID-19 waste management is needed.
N/A N/A

Guidelines for Handling, Treatment, and Disposal of Waste Generated during Treatment/Diagnosis/Quarantine of Covid-19 Patients by the Central Pollution Control Board2 mention that ULBs should conduct training programs:

• sanitization, collection of biomedical waste, precautionary measures to handle BMW

• for waste collectors in handling of biomedical waste including methods of sanitization. Training to waste collectors should be arranged through CBWTF operators

Furthermore, an exhaustive compilation of training courses by the MoHFW and relevant course by the Federation of Indian Chambers of Commerce & Industry (FICCI) are given below:

https://www.mohfw.gov.in/pdf/BASEDOCforRESOURCESrev06042020.pdf

http://www.ficci.in/pressrelease-page.asp?nid=3670

No specific training, but leaflets in internet mass-media, and taped in certain places none in Environmental Agency of Bangka Belitung Archipelago Province. There is always an annual sanitation officer equipped with knowledge and skills in treating medical waste through the state budget funds N/A N/A Many local governments are making awareness to communities how to dispose the used PPEs such as a mask and glove as well as how to seal the bag.

Ministry of Health to provide training and sensitization of members of public and communities on the proper use, treatment and disposal of PPEs

• Currently in the process of developing messages to share with health workers and members of public on waste arising from COVID 19

• Developed a training package, but not yet delivered

• Educating the public in local media

Ministry of Environment notified all local governments to confirm the existing guideline and manual for medical waste to manage COVID-19 waste, and also developed the Q&A (https://www.env.go.jp/recycle/waste/sp_contr/infection/200501qa.pdf).

The Q&A is targeting for the following stakeholders and contents;

1. Households with COVID-19 (+) or its suspected people

  How to dispose wastes used by COVID-19 (+) or its suspected people

  How to manage the cloths and linens used by COVID-19 (+) or its suspected people

2. Medical Institution

  How to manage medical wastes generated from medical institutions

3. Waste generators except medical institutions

  How to dispose wastes used by COVID-19 (+) or its suspected people

  How to manage the cloths and linens used by COVID-19 (+) or its suspected people

4. Local governments

  How to manage the recyclable items used by COVID-19 (+) or its suspected people

  How to manage recyclable items stagnated at the storage room in a recycling center due to the lockdown of the recycling operation.

5. Waste treatment service provider

  How to manage infectious risks.

  How to continue the work business as usual (continuity)

• Safe management and disposal of safety product in prevention of spread of COVID 19 issued by Ministry of Health

• Interim Infection Prevention and Control Recommendations for Coronavirus Disease 2019 (COVID-19) in Health Care Settings
1-2

Any newly developed COVID-19 waste management

specific Policy, Regulation, Plan, Incentives and

Programmed

The Ministry of Public Health of Afghanistan is incorporating COVID-19 waste management plan in two initiatives/projects:

• Preliminary Stakeholder Engagement Plan (SEP)

March 2020.

• Environmental and Social Commitment Plan (ESCP) March 2020.

Currently, Directorate General of Health Services (DGHS) is practicing WHO guidelines in the country Notice on Environmental Management of Medical Waste Caused by COVID-19 N/A

• Guidelines for Handling, Treatment, and Disposal of Waste Generated during Treatment/Diagnosis/Quarantine of Covid-19 Patients by the Central Pollution Control Board

• addition to the existing Biomedical Waste Management Rules (2016)

• Focus on:

a. Safe handling and disposal of biomedical waste for-

 i. COVID-19 Isolation Wards

 ii Sample collection centers and Laboratories for COVID-19 suspected patients

 iii. Quarantine Collection Centers/homecare for COVID-19 suspected patients

 iv. Quarantine Camps

 v. Temporary Healthcare Facilities like rail coach wards

b. Duties of-

 i. CBWTFSPCBs/PCCs

 ii. ULBs

 iii. Persons operating Quarantine Centers/Camps/Home Quarantine or Home-Care facilities

• Individual State Pollution Control Boards provides more detailed guidelines for concerned stakeholders in their respective states

The following are the latest guidelines by the CPCB, published on the 18th April 2020, to manage biomedical waste generated from the HCFs:

1. Biomedical waste at Quarantine Camps / Homecare may also comprise of used syringes, date expired or discarded medicines, used masks/gloves and in case of patients with other chronic diseases may also include drain bags, urine bags, body fluid or blood soaked

tissues/cotton, empty ampules etc.

2. Biomedical waste generated from Quarantine Camps / Quarantine-Home / Homecare would be treated as ‘domestic hazardous waste’ as defined under Solid Waste Management Rules, 2016, and shall be disposed as per provisions under Biomedical Waste Management

Rules, 2016 and these guidelines.

3. Wastewater management:

a. Responsible agencies are Healthcare Facilities / Isolation Wards / operators of terminal sewage treatment plants (PHED/Jal Board/etc.).

b. HCFs and the agencies operating Sewage Treatment Plants should continue to ensure disinfection of treated wastewater as per prevailing practices to inactivate coronaviruses

• Coordination of COVID-19 issues under Taskforce for acceleration of COVID 19 Handling (under National Disaster Control Agency)

• MOEF enacted a Letter #S.167/MENLHK/PSLB3/PLB.3/3/3030 concerning the Handling of MW in the health facilities in the emergency for Covid-19, addressed to the Chair of the Covid-19 Taskforce.

The following handling steps according to the letter:

a.. Waste generated from COVID 19 handling is classified as hazardous waste, under the GR #101/2014

b. There are three steps of Covid-19 waste handling:

- Identification, sorting and containment / How to store / How to destruct

• MOEF issued a Circular Letter #SE.2/MENLHK/PSLB3/PLB.3/3/2020 the Handling of infectious waste and household waste for Covid-19 waste handling, addressed to (1) Chair of the Covid-19 Taskforce, (2) Governors in Indonesia, and (3) Head of Regencies and Majors of

cities. The letter is followed up by some local government by issuing local Circular Letter to strengthen the implementation.

The following handling steps according to the Circular Letter:

a. Infectious waste originating from health service facilities

- carry out storage of infectious waste in sealed packages no later than 2 (two) days after it is produced; transport and / or destroy in the treatment of hazardous waste: (i) incinerator facility with a combustion temperature of at least 800 C or (ii)autoclave equipped with a

shredder

- combustion residues or chopped autoclave results are packaged and labeled "Toxic" and label+H7:I7ed hazardous and toxic waste which is then stored in the temporary storage site. Hazardous and toxic material waste is then sent to the manager of the hazardous and toxic

waste for further treatment

b. Infectious waste from ODP (people under surveillance) originating from households:

- collecting using PPE including masks, gloves and personal protective clothing;

- packing using a closed container

- transport and destroy waste and hazardous materials

- convey the information to the public about infectious waste management from the community, as follows: (i) PPE waste includes masks, gloves, personal protective clothing packaged separately using a closed container that reads "infectious waste"; (ii) Officers from the

responsible department in the field of environmental hygiene and health carry out the collection from each source to be transported to the designated collection location before being handed over to the processing of hazardous and toxic waste.

c. Management of household and similar household waste

- all cleaners or garbage carriers must be equipped with PPE, especially masks, gloves and safety shoes which must be sterilized every day;

- in an effort to reduce the generation of waste masks, healthy people are encouraged to use reusable masks that can be washed every day

- healthy people who use disposable masks are required to tear, cut or cut the mask and neatly packaged before throwing it in the trash to avoid misuse and

• Ministerial Letter of Ministry of Environment and Forestry No. SE.2/MENLHK/PSLB3/PLB.3/3/2020 tentang Pengelolaan limbah infeksius (Limbah B3) dan sampah rumah tangga dari penanganan corona virus disease (covid-19);

• Ministerial Letter of Ministry of Environment and Forestry No. S.167/MENLHK/PSLB3/PLB.3/3/2020.
N/A N/A

Pekanbaru city only has Pekanbaru Mayor Regulation No. 80 of 2020 concerning Management of Hazardous and Toxic Waste, which also include the medical waste management in general.

Notifications on Infectious waste management related to COVID-19 recommend to follow the following manual and guideline for medical waste management for COVID-19.

  Manual on Infectious Waste Management based on Waste Management and Public

 Cleansing Act (2018)Guideline on waste management for new strains of influenza, 2009

• National Policy on Injection Safety and Medical Waste Management issued by Ministry of Health in 2007

• EMCA (Environmental Management and Coordination Act) Waste Management Regulations 2006 (Revised in 2012)

• National Infection  Prevention and Control  Guidelines for Health Care  Services in Kenya

• Kenyatta National Hospitals' Policy Guidelines on Antiseptic, Disinfection, Sterilization and Waste Disposal (2006)

• National Environmental Management Authority (NEMA) Waste Management Regulations of 2006

• Injection Safety and Medical Waste Disposal communication strategy 2010

• HCWM (Health Care Waste Management) strategic plan 2015-2020

• HCWM (Health Care Waste Management) Implementation Plan 2016-2020

• Law No. 32/2009 on Environment Protection and Management, regulates hazardous material and hazardous waste, including medical waste (https://www.scribd.com/document/338091548/UU-No-32-Tahun-2009-English-Version)

• Government regulation (PP) No. 101/2014 indicates the position of medical waste as part of hazardous waste management approach (https://www.scribd.com/document/277063520/PP-101-Tahun-2014-English-Version)

• Ministry of Environment and Forestry Regulation (Permen) No. 56/2015 on procedure and technical requirements for the management of hazardous and toxic waste from health service facilities, regulates how to reduce, sort, store, transport, treat, bury, dispose. It can be done

by health facility (on-site) with permit letter from MOEF, or by private company for transportation (by permit letter from MOEF) and for treatment (by permit letter from MOEF). Technology for on site treatment is autoclave and incineration. Technology for off-site treatment by private

company is incineration. (https://drive.google.com/file/d/0Bwsvlo7c-gOuT2NPd3RBZE1kYTA/view)

• Ministry of Health Regulation (Permen) No. 07/2019 on Environmental health in medical facility regulates the standard of environmental health (water, air and soil) including the procedure for handling of waste and radiation.

• Act No. 32 year 2009 about Environmental Protection and

management;

• Government Ordinance No. 101 year 2014 about Hazardous

Waste Management;

• Ministerial Decree of Ministry of Environment and Forestry No.

P.56/Menlhk-setjen/2015 about procedure and Technical

Requirements of Hazardous Waste Management from Health

Service Facility;

• Ministerial Decree of Ministry of Health

N/A N/A The Hazardous (B3) waste management policy is directed to integrating B3 waste management in the region, by establishing zones or locations of B3 waste management with taking into account the capability and capacity as well as the risk of environmental health impacts and

disruption to public health, based on statutory provisions. For Pekanbaru city, it refers to Pekanbaru Mayor Regulation No. 80 of 2020 concerning Management of Hazardous and Toxic Waste. (attachment 1)
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Policy, Regulation, and Plan for Medical Waste

Management

In Afghanistan, existing policy framework which are relevant to healthcare waste management include:

• Constitution of the Islamic Republic of Afghanistan.

• Environmental Law of the Islamic Republic of Afghanistan.

• Ministry of Public Health Strategic Plan, 2011.

• National Infection Prevention Control Policy, 2005.

• IAEA Safety standards series occupational radiation protection.

• Comprehensive Health Care Waste Management Plan (HCWMP)

• Bangladesh Environment Conservation Act

• Environment Conservation Rules

Environmental Clearance Certificate

• Based on above regulations, All hospitals and clinics have to obtain Environmental Clearance Certificate from Director General of Department of Environment before

their operations.

• Medical waste management issue has been taken care of through this certification process.

• Apart from these Act and Rules, a separate Medical Waste (Management and Processing) Rules has been put in place for private/non-government organizations

who wish to deal with handling and management of medical waste.

• Directorate General of Health Services (DGHS) also addresses medical waste management issue before issuing licenses to hospitals and clinics under their

legislations and guidelines.

• The documents of relevant regulations and guidelines can be found in the weblinks (www.doe.gov.bd and www.mohfw.gov.bd)

National Plan for the Construction of Facilities for the Disposal of Hazardous and Medical waste.

Ethiopian Food, Medicine and Healthcare Administration and Control Authority, Healthcare Waste Management Directive. June, 2005.

Medicines Waste Management and Disposal Directive, Food, Medicine and Healthcare Administration and Control Authority of Ethiopia. August 2011
Biomedical Waste Management Rules (2016) issued by Ministry of Environment, Forest and Climate Change

Related Document (No)

Country name

No.

Contributor
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Any training and awareness programme related to
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specific Policy, Regulation, Plan, Incentives and

Programmed

1-1
Policy, Regulation, and Plan for Medical Waste

Management

Related Document (No)

Country name

No.

Contributor

9 10 11 12 13 14 15

Malaysia Mexico Nepal Saint Lucia South Africa Sri Lanka Thailand

Prof. Agamuthu Pariatamby Mr. Gustavo Solorzano Dr. Sumitra Amatya (IETC)
Dr. Shauna Costley, Mr. Balanganani Nengovhela, Ms. Suzan Oelofse

Ms. Linda Godfrey
N/A Dr. Panate Manomaivibool

(No. 5-1 - 5.5) (No. 6) N/A N/A (No. 7-1 to 7-6) (No. 8-1, 8-2)

Department of Environment, Ministry of Environment and Water.

• Ministry for Environment and Natural Resources (www.gob.mx/semarnat)

• Secretariat of Environmental and Natural Resources (SEMARNAT)

• Enforcing entity: Environmental protection federal attorney (www.gob.mx/profepa)
Environmental Health and Health Care Waste Management Section/ Management Division/Department of Health Services, Ministry of Health and Population Saint Lucia Solid Waste Management Authority (SLSWMA)

CSIR-UNEP Questionnaire

• The Department of Environment, Forestry and Fisheries (DEFF) is the responsible department for waste management in South Africa. DEFF issues licenses for waste management facilities including HCRW facilities and is responsible for the enforcement of environment

legislation, protecting the environment and human health from the negative impacts of waste.

• The mandate of the National Department of Health is to improve public health through the prevention of illness and the promotion of healthy lifestyles. Government health facilities including clinics, hospitals generate HCRW, but the Department is also responsible for providing

guidance on the protection of public health from the impacts of HCRW.

• Ministry of Public Administration, Home Affairs, Provincial Councils & Local Governments

• Ministry of Health

• Ministry of Defense

The Department of Health, the Ministry of Public Health (MOPH)

The waste management comes under the Federal Government but Local Municipal Council is also responsible

Local environmental/health authorities

All local level (753 local government in Nepal)Ref: Local Government Operation Act 2017 above

Private medical Institutions are responsible, self-managing Bio medical waste.

https://heoc.mohp.gov.np/update-on-novel-corona-virus-covid-19/

Collection and treatment of biomedical waste at the island’s biomedical waste management facility contracted to St. Lucia Environmental Company Ltd.

To improve the existing standards of public health and environmental quality through the provision of a more efficient biomedical waste management service

CSIR-UNEP Questionnaire

• The Department of Environment, Forestry and Fisheries (DEFF) is the responsible department for waste management in South Africa. DEFF issues licenses for waste management facilities including HCRW facilities and is responsible for the enforcement of environment

legislation, protecting the environment and human health from the negative impacts of waste.

• The mandate of the National Department of Health is to improve public health through the prevention of illness and the promotion of healthy lifestyles. Government health facilities including clinics, hospitals generate HCRW (Healthcare Risk Waste), but the Department is also

responsible for providing guidance on the protection of public health from the impacts of HCRW. A waste management guideline and a hygiene strategy have been developed with input from DEFF

• Private sector who deals with medical waste

• Department of Environment, Forestry and Fisheries

(Each level of government has the authority to manage medical waste)

• Provincial, District and local municipalities

Local Authority The Chiang Rai Provincial Public Health Office, the Ministry of Public Health (MOPH)

Federal Government and Department of Environment N/A

As per the level of the hospital Local level: Municipalities

Provincial Level:

  Ministry of Social Development/Provincial Health Directorate

  Provincial Health Office

Federal Level: Ministry of Health and Population, Department of Health Services

Ministry of Health & Wellness: oversee adequate management at facilities

SLSWMA: oversee collection and treatment

CSIR-UNEP Questionnaire

• The DEFF is responsible for licensing of HCRW (Healthcare Risk Waste) facilities and compliance monitoring

• Provincial and Municipal Environmental Management Inspectors assist with law enforcement of National, provincial and local government regulations

• Municipalities are at the “coal-face”  of managing municipal solid waste (which we know will contain some household medical waste). Hospitals and clinics will be responsible for either managing their health care risk waste on site (e.g. own treatment facility) or contracting with a

private healthcare risk waste company

• Provincial DoH are responsible for provincial healthcare facilities (copies attached) Local municipalities also have healthcare facilities

Medical Officer of Health (MOH), Public Health Inspector (PHI) or Health Supervisor

• Chiang Rai Nakhon Municipality is responsible for the management of infectious waste (as per 2545 regulation)

• Chiangrai Prachanukroh Hospital is operating an autoclave

• Other hospitals are sending infectious waste to private contractor

• Mae Fah Luang University will operate incinerator on 1 May 2020

Not really. The EQA is well established and the government is using that now. The cost of Clinical waste management will increase the overall cost since the Clinical waste quantity has increased by 27%  in March 2020 while it increased by 17%  in Feb 2020. N/A

Ministry of Health and Population along with partners (WHO, GIZ, UNICEF and others) are currently conducting a Rapid Assessment in 25 hub hospitals in Nepal to identify the gaps for IPC, WASH, HCWM and Case Management.

The findings of this; will provide way forward for intervention in these selected health facilities. WHO Technical guidance following :

https://www.who.int/publications-detail/water-sanitation-hygiene-and-waste-management-for-the-covid-19-virus-interim-guidance

N/A

CSIR-UNEP Questionnaire

Private service providers own and operate HCRW (healthcare risk waste) management facilities. They provide the service at a fee to hospitals, clinics doctors. There is no specific technical or financial options for COVID-19 waste. It is handled within the normal HCRW system

(SALGA Questionnaire)

Yes, there are discussions on how municipalities can be assisted to deal with waste management as a result of COVID-19. This is from the context of extending service to those areas (rural and peri-urban areas) which are unserviced. It has been noted that due to COVID

response measures,

The operational cost for municipalities have escalated and financial support for small and rural municipalities would be very helpful. There is also a need to augment the technical capacity for rural municipalities in order to improve the service being rendered.

N/A

• Ongoing technical discussion, current implementation according to guidelines issued by Department of Health

• Expected increase in waste will not exceed the capacity of the systems (>200 ton/day), no discussion on additional financial arrangement

The training was mainly on the proper use of Personnel Protective Equipment. Public was given awareness through all Social Media on proper sanitation, washing hands regularly etc. N/A

At present, Ministry of Health and Population is not organizing any trainings, but MoHP has developed draft of training modules and provided few batches of training on HCWM in 2019

Not yet any materials on HCWM particularly focusing COVID-19

N/A

CSIR-UNEP Questionnaire

• The Institute of Waste Management of Southern Africa is assisting its members with weekly COVID-19 update.

• The updates are keeping members updated with the latest news on the lockdown regulations, business relief options and general information from local experts in the waste management field as well as international news obtained through the International Solid Waste

Association.

DEFF Questionnaire

• As per section 6.3.2 of the Directions issued 25 March municipalities are required to prepare awareness campaigns on COVID -19, this is where waste management would fit for the informal areas. Municipalities are also required to identify hot spots (6.4.2) – this could be used

to identify and focus on informal settlements of the municipalities

N/A The Department of Health’s guidelines contain links and QR codes for the existing handling manual and VDO materials for health staff

N/A

(CSIR-UNEP Questionnaire)

• COVID 19 National Public Hygiene Strategy and Implementation Plan developed by the National Department of Health, which includes protocols with respect to managing waste

• The SA waste sector is also heavily drawing on the expertise being provided by the International Solid Waste Association (ISWA) and their Covid-19 Waste portal that they’ve made available online https://www.iswa.org/iswa/covid-19/

• Liaised provincial, national and international: Learn from other countries, institutions and associations.

• Development of waste management guidelines for Western Cape.

Western Cape health care waste legislation.

Interim Guideline for Management of Solid Waste Generated by Households and Places under Self-Quarantine due to COVID-19 Outbreak issued through Letter No. PL/7/1/18/1.

Guidelines from Department of Health for:

• Cleaning staff

• Local Government

• Waste Transporters

• Waste Disposal Facilities

(https://www.anamai.moph.go.th/main.php?filename=covid19)

• Ministerial Letter of Ministry of Environment and Forestry No.

SE.2/MENLHK/PSLB3/PLB.3/3/2020 tentang Pengelolaan limbah

infeksius (Limbah B3) dan sampah rumah tangga dari penanganan

corona virus disease (covid-19);

• Ministerial Letter of Ministry of Environment and Forestry No. S.167/MENLHK/PSLB3/PLB.3/3/2020.

No new policy or regulations were enacted. The Environmental Quality Act 1974, which is the mother Act, is being used with more recent amendments.

Environmental Quality (Scheduled Wastes) Regulations 2005 ("Regulations") serves as a key legal framework that deals specifically with hazardous waste

Subsidiary legislation which falls under this are (1) The Environmental Quality (Prescribed Premises) (Scheduled Wastes Treatment and Disposal Facilities) Order 1989; and (2) The Environmental Quality (Prescribed Premises (Scheduled Wastes Treatment and Disposal Facilities)

Regulations 1989. The waste is disposed of according to color coded container or plastic bag (Zaimastura, 2005).

• Better practices guidelines for COVID-19 prevention while handling municipal solid waste

(https://www.gob.mx/cms/uploads/attachment/file/545891/Cartilla _de_Mejores_Practicas_para_la_Prevencion_del_COVID-19.pdf)

In order to ensure rapid response to the COVID-19 pandemic, Health Emergency and Disaster Management Unit of the Ministry of Health and Population has issued the following interim guidance and guidelines

  Interim Guidance for Extension of COVID-19 and Other Health Services, 2020

  NMC Interim Guidance for Infection Prevention and Control when COVID-19 is suspected

  Interim Clinical Guidance for Care of Patients with COVID-19 in Health Care Settings

  COVID-19 Clinical Management Guideline

  Guidelines for use of PPE -COVID-19

  COVID-19 Dead Body Management Guidelines

  SOP for cleaning and decontamination of ambulance -for more resources :

https://heoc.mohp.gov.np/update-on-novel-corona-virus-covid-19/

Biomedical Waste Collection Biomedical Waste Management Contract: Specifications of Service, General conditions of contract

CSIR-UNEP Questionnaire

• Health Professions Council of South Africa, Guidelines for The Management of Health Care Waste. 2016. (https://bit.ly/35YZMkd )

SALGA Questionnaire

• The Constitution; Act 108 of 1996: it accords every citizen of South Africa a right to a safe environment that is not harmful. Improper disposal of medical waste infringes on this right because it may result in the pollution of land, water and air which renders the environment

harmful;

• National Environmental Management: Air Quality Act 39 of 2004: This aims to protect the quality of air in the Republic.

• National Environmental Management: Waste Act 59 of 2008: This is concerned with the licensing process for specified waste activities, including medical waste in the Republic; (https://bit.ly/365SmMk)

• South African National Standards on Health Care Waste Management: This Standard deals with all aspects of medical waste management from generation to disposal of waste and also includes a guide to the training of staff; According to the Standard, medical waste must be

separated at source of generation according to the risks they pose and temporarily stored in colour-coded containers

DEFF Questionnaire

National HCRW Regulations have been developed and are with the Minister for consideration. However the Department of Health has developed similar regulations so a meeting has been requested with Minister of Health to discuss how best to move forward in this regards.

• The Gauteng and Western Cape provinces both have legislation specific to HCW.

Gauteng Health Care Waste Management Regulations 2004

• No person may manage health care risk waste other than in accordance with these regulations

• No person may manage health care risk waste in a manner that results in or creates an increased risk of harm to human health or the environment

• No person may manually lift a container of health care risk waste which weighs in excess of 15 kilograms including the container.

• A generator, transporter, transfer facility and treatment facility must provide alternative means of handling, lifting and carrying health care risk waste so as to avoid and where it cannot be avoided altogether, minimise, manual performance of these functions by employees.

N/A

• Management of infectious waste is under the supervision of the Department of Health, MOPH

• Public Health Act (BE 2535), amended 2017

• Ministerial Regulations on Management of Infectious Waste (BE 2545)

• Draft Action Plan 2016

1. In 1998, Ministry of Health issued preliminary guidelines for the management of

    hospital waste

2. Ministry of Health issued national guidelines for management of clinical and

    related wastes

3. At state level, Biomedical management guidelines have also been issued

4. Ministry of Health produces Hospital Waste Management Manual which include

    detailed guidelines for handling and disposing wastes

5. Department of Environment (DOE) has formulated Waste Pollution Prevention

    and Control Law and/or the Regulations on management of biomedical

    hazardous wastes

Hospital waste is generally collected and disposed of together with other domestic wastes on the basis of the guidelines provided. In some of the larger states, individual hospitals have installed on-site incinerators for the disposal of clinical wastes

• Official Mexican Standard NOM-087-ECOL-SSA1-2002, Environmental protection, Environmental health, biological-infectious hazardous waste, classification and handling specifications.

• First version published in 1995.

(http://www.salud.gob.mx/unidades/cdi/nom/087ecolssa.html)

National Environment Policy, 2019:The new environment policy that aims to ensure the rights of people to live in clean and healthy environment by controlling, lessening and preventing all types of environment pollutions, managing household and industrial wastes, expanding

parks and greenery in urban area, and ensuring environmental justice to the pollution affected population. The policy also aims to protect human health and environment from hazardous waste by regulating and controlling chemical in products.

Environment Protection Act, 2019: Nepal new Environmental Protection Act 2019 prohibits carrying out of any project proposal without getting the environmental studies approved the concerned and punish with a fine up to NRs. 5 laks to 25 laks for the implementation of any

proposal without approval of the environmental studies

-Environment Protection Act, 2019: Nepal new Environmental Protection Act 2019 prohibits carrying out of any project proposal without getting the environmental studies approved the concerned and punish with a fine up to NRs. 5 laks to 25 laks for the implementation of any

proposal without approval of the environmental studies

Ministry of health aims in improving the health care waste management system through Nepal health sector strategy Implementation Plan 2016-2021 Outcome 2 “ Improved Quality of care at point of delivery” , where it has clearly stated improved infection prevention and health

care waste management as one of its output. It further proposes the key intervention activities to achieve these output as review and revise infection prevention and health care waste management; and promote state non-state partnership models for waste management.

National Pandemic Preparedness and Response Plan (NPPRP), 2019: The NPPRP has identified six microbes having pandemic potentials that include Influenza (new or novel influenza A virus), Coronavirus (SARS, MERS) and Filovirus (Ebola, Marburg), among others. In

2019, the Nepali government created five documents outlining the minimum service standards for different levels of healthcare facilities, specifically primary hospitals with general services, primary hospitals with specialized services, secondary hospitals, tertiary hospitals, and health

posts. These standards cover a range of issues for health care facilities; “hospital waste management”  is clearly address under the section called “Hospital Support Services,”  with a checklist for evaluating a hospital’s waste management system, including a scoring system for the

segregation, collection and transportation, treatment, and disposal of waste for the different levels of healthcare facilities.

Public Health Service Act, 2018: The Act aims to implement the constitutional provision that guarantees the right of the citizens to get free basic health service and emergency health by establishing access to regular, effective, qualitative and easily available health service. The

Act puts a number of health services, such as vaccination service, services relating to communicable disease, mental disease, elderly citizen's health and emergency health services, among others, under the basic health services. The Act makes it mandatory for all health

institutions and health workers to promptly provide emergency health service at the time of need. In order to control the adverse effect to the human health by environmental pollution and waste, make necessary standards in accordance with the prevailing Federal law. The

Government of Nepal shall make necessary standards for collecting, reusing, refining, disposing and regulating the health friendly waste. It shall be the duty of the Provincial and Local Level to comply with the standards. Each health institution shall manage the risk-free and risky

waste by separating them pursuant to the prescribed standards.

National Health Policy, 2019: and strategies: Integrated preparedness and response measures shall be adopted to combat communicable diseases, insect-borne and animal-borne diseases, problems related with climate change, other diseases, epidemics and disasters;

strategies:

• Environment and health-friendly technologies shall be encouraged; state and local levels shall be made responsible for proper management, regulation and continuous monitoring of waste and medical garbage produced by hospitals, health institutions and laboratories.

• Coordination and advocacy shall be done to promote domestic and community waste management and environment cleanliness.

Local Government Operation Act 2017: The Act vows to implement the authority granted to the local level by the constitution by promoting partnership, coexistence and coordination among the federal, provincial and local level so as to ensure extension of participatory,

accountable, transparent, accessible and quality services to the general public. Land fill site for Solid waste management is mandatory to become a Municipality, and to regulate, operate and monitor basic Sanitation and Health program overall power is under the local

government.

Health Care Waste Management Guideline 2014, clearly provides a detailed health care waste management procedures, ranging from the generation of the waste to the final disposal. It mostly focuses on efficient segregation, categorizing the health care waste into various

categories as per their potential hazards and promotion of environment-friendly technologies for the treatment of the health care wastes.

Solid Waste Management Act, 2011: The Act makes individual solid waste producing institutions, such as health institution and industries themselves responsible for the processing and managing the waste within the set standards. The Act allows industry and health institutions

to request to the local body to manage the residue left after processing by charging pre-fixed service fee.

2/6



2-2. Detailed Country Info. 

1 2 3 4 5 6 6-1-1 6-1-2 6-2 6-3 7 8

Afghanistan Bangladesh China Ethiopia India Indonesia Indonesia (Bangka Belitung Island)* Indonesia (Bangka Belitung island) Indonesia (Padang City)* Indonesia (Pekanbaru)* Japan Kenya

N/A Mr. Md. Ziaul Haque Dr. Yunrui Zhou Samuel Zemenfeskududs Kidane Dr. Prasad Modak Prof. Enri Damanhuri, SACEP Hutriadi, S.Si, MSc ( Environmental Agency of Bangka Belitung Archipelago Province) Sujari (Public Health Agency of Bangka Belitung Archipelago Province) Padang City Health Office M.Zulkifri. SH N/A Mr. Anthony Wainaina

N/A N/A (No. 1-1, 1-2) (No. 2-1, 2-2) (No. 2-1, 2-2) N/A N/A N/A N/A N/A (No. 3-1 to 3-8) (No. 4-1 to 4-4)Related Document (No)

Country name

No.

Contributor

2. Statistic Information and Data for Medical Waste Management

2-1 Number of Health facilities in your country and/or city

Currently there are 3,135 Health facilities nationwide.

Source: World Health Organization (WHO) (http://www.emro.who.int/afg/programmes/health-system-strengthening.html)

Health Facility Type Number

• Sub-center 986

• Basic Health Centre 873

• Comprehensive Health Centre 432

• District hospital 84

• Provincial hospital 27

• Regional hospital 09

In Dhaka, over 1400 N/A 101 public facilities > 800 private facilities

Total  238,259 Health care facilities (2017 data)

• 87,281 are bedded

• 151,302 are non-bedded

Data of health facility (Reff: Medical doctor Imran Agus Nurali, Webinar 28/4/2020):

• Total Community health centers (puskesmas) : 10,062 units Puskemas is health facility in the lowest position in the community, it is planned that one Sub-District must have at least one Puskemas, headed by one medical doctor.

• Total Clinic: 8.841 units

• Total hospitals: 2.889 units. Up to April 2020, there are 146 special hospitals for Covid-19, and will be increased to 506 hospitals.

2 hospitals as mentioned above. The number of hospitals is 25, there are 64 health centers, 79 licensed clinics There are 26 Hospitals, 109 Clinics and 23 Public Health Center (Source ; Dept. of Health of Padang City)

Number of health facilities in Pekanbaru

• Hospital 31 units

• Public health centre (Puskesmas) 21 units

• Health Clinic 190 units

• Health Laboratory 3 units

8,324 hospitals (1,534,910 beds) and 102,396 clinics (91,610 beds) in total (2018)

(https://www.mhlw.go.jp/toukei/saikin/hw/iryosd/m19/dl/is1905_01.pdf)

Three categories of healthcare facilities in the country:

• Public health care facilities     = 10,000

• Faith based healthcare facilities = 5,000

• Private healthcare facilities    = 6,000

• Total = 21,000 (*These figures are approximate.)

2-2

Number of licensed (private) waste management

companies to manage medical wastes including

COVID-19 waste

MoPH can provide details to this question. Basically one licensed private company: PRISM BANGLADESH is engaged with city corporations in managing medical waste management including COVID-19. N/A N/A N/A

• Out of 646 hospitals dedicated for COVID 19 handling, 20 hospitals own incinerators with permit

• In general there are 110 incinerators with permit in regular hospitals

• In total, there are 140 private companies with license to transport medical waste

• In total, there are 14 private companies with license to treat and dispose medical waste

• Treatment facilities are not distributed equally across Indonesia, mostly located in the western part of Indonesia

Only 1 related company in Bangka Belitung Archipelago Province i.e PT

Valten Cahaya Anugerah. There are three B3 waste transport companies, namely Pt. Valten, Nur-Annisa Chemical, PT Biuteknika Bina Prima
There are 7 licensed private companies for medical waste management.

There are nine companies B3 Waste Transporters / Operators operating in Pekanbaru:

• PT. Muda Madani Mandiri

• PT. Berkah Cendikia Lestari

• PT. Indo Star Cargo

• PT. Mitra Jaya Pratiwi

• PT. Dame Alam Sejahtera

• PT. Biuteknik Bina Prima

• PT. Trans Multi Cargo

• PT. Ibra Harisindo Berjaya

• PT. Quiet Jaya Sejahtera

Totally 236

18 (Hokkaido region), 29 (Tohoku region), 47 (Kanto region), 13 (Joshinetsu region), 26 (Chubu/Toka region), 11 (Hokuriku region), 14 (Kinki region), 31 (Chugoku), 19 (Shikoku region) and  28 (Kyusyu region)

(Source: https://www.nippo.co.jp/next/image/list201604.pdf)

• Around 34 firms, exact figure to be established.

• Questionnaire Answer: Around 34 firms, exact figure to be established.

2-3
Daily amount of all medical wastes (both hazardous

and non-hazardous) generated (kg/day)

Gross Medical Waste generated is 27 ton/day.

Source: Comprehensive Health Care Waste Management Plan (HCWMP) (Page#35)

• There is no reliable accurate data on medical waste management of the country.

• Since PRISM is operating in Dhaka city In full scale, there is information and data on Dhaka city.

• As per their information, approx. 55,600 kg/day medical waste (both hazardous and non-hazardous) is generated in Dhaka. Out of them, approx. 10,000 kg/day

hazardous medical waste is generated.

Increased capacity need from 50 t/d to 106.9 t/d N/A 608 ton/day (2018 data)

Average amount of medical waste in normal condition (Reff: Imran Agus Nurali, Webinar 28/04/2020):

• The daily amount of medical waste in 2019 = 294.66 ton/day

• The capacity of private company off-site = 187.99 ton/day

• The capacity of health facility = 53.12 ton/day

• The gap capacity in normal condition = 53.64 ton/day

Another reference:

• National

https://ugm.ac.id/id/berita/18264-pengelolaan-limbah-medis-di-indonesia-belum-maksimal

290,000 kg/day (source 2.813 hospitals and 9.993 community helath canters

• Bandung City

https://www.e3s-conferences.org/articles/e3sconf/abs/2018/48/e3sconf_icenis18_07018/e3sconf_icenis18_07018.html

45 82 kg/day/hospital multiply 35 hospital = 1 603 kg/day (0 31-0 91 kg/occ bed/day)

±528 Kg/day of medical wastes 1.322 Kg/ day The amount of daily medical waste is around 1 ton/day.

Estimated amount of medical waste generated by Health Service Facilities in Pekanbaru is 1,649 kg / day.

• Hospital 1533 kg / day

• Puskesmas 11 kg / day

• Clinic 95 kg / day

• Laboratory 10 kg / day

About 320,000ton/year (0.177kg/bed/year from health facility with a bed, 5.625kg/facility without a bed)

(Source: https://www.jstage.jst.go.jp/article/jsmcwm/22/0/22_0_5/_pdf/-char/ja)

N/A

2-4
Daily amount of COVID-19 wastes generated

(kg/day)
Ministry of Public Health (MOPH) can provide details to this question. There is no specific data on COVID-19 waste. N/A N/A Although no official information is available, sector experts have estimated, and expressed in online webinars, that COVID-19 bio-medical waste generated in India is around 40 tons per day

• Direct sampling from a hospital in Bandung with capacity 10 bed for covid-19 (Source: Enri Damanhuri’s Team)

Day 1 = 2.47kg/occ.bed/day

Day 2 = 1.73kg/occ.bed/day

Day 3 = 2.5kg/occ.bed/day

Average = 2.23 kg/occ.bed/day

Estimate 2.23 kg/occ.bed/day multiply 7.775 pasien (data : 23th April 2020) = 17.338 kg/day

• The difference in estimated generation of COVID 19 occurs due to several things:

a. Disposable PPE some health workers and cleaners are not disposed of but

    reused after being soaked in disinfectant and dried

b. The number of ODP, PDP patients and Covid-19 positive patients can influence

    the generation of waste

c. Examples of how to package MW from Covid patients 19. Packaging is done with

    3 layers: (1) the first layer is wrapped in yellow plastic, then the waste is sprayed

    with a disinfectant; (2) then the waste is packaged with boxes; (3) then finally the

    box is covered with plastic wrap.

• National data of waste incinerated in on-site incinerators (Reff: Imran Agus Nurali, Webinar 28/04/2020):

o PPE waste in Jan 2020 was 68 kg, and 500 kg in March 2020

o Medical waste in Jan 2020 was 2,682 kg, and 4,000 kg in March 2020

o Data in some big cities hospitals before and after Covid-19 issue:

   - Yogyakarta: decreasing in 14.51%

±66 Kg/day of COVID-19 wastes. 978 kg/day The amount of medical waste of Covid 19 (from quarantine house) is around 400 kg/day (130 cardboard for one pick up). Estimated amount of Covid-19 medical waste from refreral health facilities in Pekanbaru is 557.98 kg / day N/A
• There has not been accurate data but the most active county has reported two thousand (2,000) kg daily from both quarantine centres and isolation facilities.

• It is expected other sites may not generate more than 200kg per day

2-5

Any data on medical waste composition such as

hazardous/non-hazardous, or

pathological/infectious/sharps/pharmaceutical/chemic

al

See below table for illustration of medical waste composition in Afghanistan.

As per information from PRISM, the approximate amount is as follows;

• Infectious waste: 7500 kg/day

• Sharp: 1500 kg/day

• Recyclable: 1100 kg/day in Dhaka city

N/A N/A
• Hazardous: 10-25%

• Non-Hazardous: 75-90%

Average composition of medical waste from 12 hospitals in Surabaya before COVID-19:

1. non medical waste/general waste 73.28%

2. infectious waste 24.7%

3. Sharps waste 1.64%

4. Cytotoxic waste 0.01%

5. Pharmaceutical waste 0.03%

6. Packaging waste 0.34%

70-90%  wastes are non hazardous medical wastes and 10-30%  wastes

are hazardous wastes.
There is no specific type of medical waste data, the health facilities only send data on the total generation of medical waste The composition of medical waste consist of: 80%  non-infectious waste, 15%  pathological & infectious waste, 1%  sharps waste, 3%  chemical & pharmaceutical waste, more than 1%  broken tubes & thermometers. N/A N/A

• 85%  non-infectious,15 %  infectious

• Reporting on the same not update

2-6
Number of incinerators installed in you in your

country, city, health facility
MOPH can provide details to this question. Mostly PRISM is operating incinerators. 5 incinerators are installed, and out of them 3 incinerators are running. N/A • About 80 small scale incinerators

• 225 captive incinerators

• 198 CBWTF

• As stated in 2-2

(https://www.persi.or.id/images/2018/data/survey_limbahmedis.pdf)

• Bangka Belitung (as a province including Pangkal Pinang)

Nine of the incinerators and only one licensed one were mostly damaged

• Pangkal Pinang

2 incinerators with no license from Ministry of Environment dan Forestry.

• Pekanbaru

1 (one) incinerator.

2 incinerators with no license from Ministry of Environment dan

Forestry.
Nine of the incinerators and only one licensed one were mostly damaged N/A N/A N/A Ten (10) diesel operated incinerators countrywide in high volume health facilities

2-7
Number of medical autoclaves installed in you in your

country, city, health facility
MOPH can provide details to this question. Under the management of PRISM, 5 medical autoclaves are installed. Some private hospitals/clinics have also installed medical autoclaves N/A About 100 small scale and medium scale 9841 captive autoclave

Only 2 units of autoclave for infectious waste

(https://www.persi.or.id/images/2018/data/survey_limbahmedis.pdf)
commonly not used. Hospitals just cooperate with licensed (private) Three autoclaves which are small in capacity and only two new autoclaves in use (RS Depati Hamzah, RS. Ir. Soekarno, RS Depati Bahrin) N/A

1 (one) autoclave

An autoclave available in Santa Maria Hospital

(operation letter from the Ministry of Environment and Forestry-attached)

N/A five (5)

2-8
Number of disposal sites where could be acceptable

for Medical Waste including COVID-19 waste

• Chamtala, Company and Gazak 1 are located on the western and northern sides of Kabul province are not functional at the present.

• Gazak 2 landfill is operational which is in Bagrami area. Further locations along with its details can be seen in Table No 03 (at the bottom of the questionnaire) Now 4 (four) dedicated medical waste disposal sites are under operation. N/A 0

Official Information on COVID-19 is not available.

General biomedical waste management:

• 559 ton/day biomedical waste is treated and disposed by 198 CBWTF and captive treatment facility installed in healthcare facilities. Around 78%  is treated by CBWTF.

• States like Arunachal Pradesh, Andaman & Nicobar, Goa, Lakshadweep, Mizoram, and Nagaland& Sikkim are not having CBWTF for the treatment & disposal of biomedical waste

Landfilling (burying) processes are not available, although it is permitted by MEF # 56/2025 regulation. None in Bangka Belitung Archipelago Province. Wastes are send by licensed (private company) to other province for further processing. No, because the Final Disposal Site in Bangka Belitung has not yet applied sanitary landfills
Explanation ; (especially for Medical Waste (including Covid 19), Padang City has no any disposal site. We submit completely this responsibility to the third party (private sector) to handle medical waste. Normally, they dispose medical waste to a certain place (some where in Java

Island).

Pekanbaru

Medical waste in the city of Pekanbaru is not disposed of at the final disposal site, sanitary or open dumping. The waste is managed using an autoclave or incinerator. Generally, all the medical waste will be handed over to a third party, transporter / destroyer
There are three type of landfill sites for industrial waste disposal including medical and infectious wastes. The number of those landfill sites are 1,942 sites (2012). One (1) open dumping of treated (incinerated) medical waste.
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2-2. Detailed Country Info. 

Related Document (No)

Country name

No.

Contributor

2. Statistic Information and Data for Medical Waste Manageme

2-1 Number of Health facilities in your country and/or city

2-2

Number of licensed (private) waste management

companies to manage medical wastes including

COVID-19 waste

2-3
Daily amount of all medical wastes (both hazardous

and non-hazardous) generated (kg/day)

2-4
Daily amount of COVID-19 wastes generated

(kg/day)

2-5

Any data on medical waste composition such as

hazardous/non-hazardous, or

pathological/infectious/sharps/pharmaceutical/chemic

al

2-6
Number of incinerators installed in you in your

country, city, health facility

2-7
Number of medical autoclaves installed in you in your

country, city, health facility

2-8
Number of disposal sites where could be acceptable

for Medical Waste including COVID-19 waste

9 10 11 12 13 14 15

Malaysia Mexico Nepal Saint Lucia South Africa Sri Lanka Thailand

Prof. Agamuthu Pariatamby Mr. Gustavo Solorzano Dr. Sumitra Amatya (IETC)
Dr. Shauna Costley, Mr. Balanganani Nengovhela, Ms. Suzan Oelofse

Ms. Linda Godfrey
N/A Dr. Panate Manomaivibool

(No. 5-1 - 5.5) (No. 6) N/A N/A (No. 7-1 to 7-6) (No. 8-1, 8-2)

There are 144 government hospitals with 42,000 beds and 240 Private Hospitals with 16,000 beds. N/A
According to the Department of Health Services , there are 125 public hospitals, 1,822 non-public health facilities, 198 primary health centers, and 3808 health posts. Besides these, there is 11,974 primary health care outreach clinic (PHCORC) sites and a total of 15,835

Expanded Programme of Immunization (EPI). List is attached for COVID treatment hospitals.

Two (2) community hospitals (Dennery and Soufriere)

Two (2) public hospitals (Owen King European Union Hospital and Saint Jude’s Hospital)

One (1) private hospital (Tapion)

One (1) polyclinic (Gros-Islet)

One (1) respiratory hospital (Victoria Hospital)

Thirty-three (33) Health and Wellness Centres

Five (5) Quarantine Facilities:

Rodney Bay Public Health Facility (Starfish Hotel)

Rodney Bay Public Health Facility 2 (Bay Gardens Hotel & Inn)

Rodney Bay Public Health Facility 3 (Bay Gardens Marina Haven) Castries Public Health Facility (Bel Jou Hotel)

(CSIR-UNEP Questionnaire)

• There were 524 private healthcare facilities in South Africa comprising

• 225 - Acute hospitals.

• 88 - Day clinics

• 211- Other (Drug and alcohol rehabilitation facilities, mental health institutions, ophthalmological hospitals (if indicated as such), other private rehabilitation facilities, and unattached operating theatres)

N/A

• Total 29,527 healthcare facilities:

 - 903 public hospitals affiliated to MOPH

 - 178 public hospitals not affiliated to MOH

 - 379 private hospitals

 - 9,777 community hospitals

 - 14,292 private clinics

 - 2,800 animal hospital

 - 1,198 laboratories

• Specific in Chiangrai

 - 18 public hospitals affiliated to MOH

• There are 7 licensed companies in Malaysia which are responsible to collect, transport, treat and dispose CW. All are private companies.

• These companies were originally managing Clinical Waste and now that includes Covid-19 waste too

• 39 (collection & transport); 36 (temporary storage); 35 (treatment -microwave, autoclave, radio wave…) 19 (incineration -installed capacity enough to incinerate 117,519 ton/year)

• Press/TV notes. Interview with Ricardo Ortiz, SEMARNAT official responsible for HW at the federal/central level.

Currently only two private companies dealing specifically with health care waste management. One in Pokhara (WASTE CONCERNS PVT.LTD) and one in Bhaktapur (N&N Private LTD). Beside this there are various organization providing technical support to the health care

facilities to develop on-site health care waste management system.

Not sure regarding licensed. NoneDoHS (2017), Annual Report (2017/2018), Department of Health Services

Downloaded at: https://dohs.gov.np/wp-content/uploads/2019/07/DoHS-Annual-Report-FY-2074-75-date-22-Ashad-2076-for-web-1.pdf

One (1) contracted by SLSWMA to undertake the collection, transportation and treatment of biomedical waste

(CSIR-UNEP Questionnaire)

• In South Africa the companies are not licensed, but their facilities needs to be licensed.  The waste management companies in South Africa providing HCRW management services are available at : https://bit.ly/3cyneHs

• In 2017, there were 15 operational HCRW facilities. In addition, there are 17 licensed facilities that are not yet operational. These facilities are either under construction, installed but not operational, or construction has not yet started.

• A total of 48 749 tons of HCRW was treated in 2017, 0.6%  more than in 2015. The majority of the HCRW was treated using non-burn technology (e.g. autoclave) (73% ), and 27%  using Incineration. The treated HCRW is then typically disposed to landfill.

• Based on the design capacities provided by the treatment facilities, and the assumption that these facilities operate on average 24 days a month, the total design capacity is 85 169 tons per annum. Given that 48 749 tons of HCRW was generated in 2017, there was

approximately 36 420 tons or 43%  spare capacity

DEFF Questionnaire

There are currently 14 licensed treatment facilities that are accepting and treating COVID-19 waste (database attached).

N/A

• 20 organizations with licenses to transport and treat infectious waste (11 companies and 9 local governments)

• 24 organizations with a license to transport (20 companies and 4 loval governments)

• 4 organizations with license to treat infectious waste (3 public hospitals)

• Daily generation of Medical waste in 2013 was 18,000 tones per year or about 50 tones per day.

• Currently it is estimated to be 33.000 tones per year or 90 tones per day. Of this 75 to 80%  are non-pathogenic.

• 11,633.83 ton/year, based on average year generation on period 2004-2018.

(http://dgeiawf.semarnat.gob.mx:8080/approot/compendio_2019/dgeiawf.semarnat.gob.mx_8080/ibi_apps/WFServlet847c.html)
In Nepal, a total of hospitals generate 10,520 tons of non-hazardous healthcare waste per year and 3,094 tons of hazardous health care waste (Government of Nepal, 2014) .

According to the Ministry of Health, the total waste generation rate of 1.35 kg/ bed per day  out
47.43 tons annually (2004-2019)

(CSIR-UNEP Questionnaire)

48 749 tons of HCRW in 2017 translates into 133 559 kg/day
N/A

• In 2018, 152.047 ton/day (55,497.22 ton/year in the country

• Specific in Chiangrai, 1,903 kg/day (694,656 kg/year)

About 25 tones per day is Covid-19 waste based on 27%  of total waste.

• 350 ton/d until the date 17/04/2020, based on a 2-2.2 kg/bed daily generation

• Press/TV notes. Interview with Ricardo Ortiz, SEMARNAT official responsible for HW at the federal/central level NA NA (waste collected and classified as biomedical waste) N/A N/A Average 2.85 kg/day (does not include waste generated from people quarantined at home)

• Non-infectious waste 80% , Pathological waste 15% , Sharps 1% , Chemicals and Pharmaceutical waste 3%  and Others <1%

• SW403 Chemical and Pharmaceutical waste

• SW404 Pathological waste

• SW421 Mixture of Hazardous waste

• SW424 Mixture of Hazardous and Non Hazardous Waste

• Crops and strains 3.16%

• Sharp objects 13.70%

• Pathological 19.79%

• Anatomical 58.94%

• Blood 4.42%

(http://dgeiawf.semarnat.gob.mx:8080/approot/compendio_2019/dgeiawf.semarnat.gob.mx_8080/ibi_apps/WFServlet847c.html)

Approximately 37%  of the waste generated is hazardous waste Pathological, sharps, scalpels, broken glass, pharmaceuticals

GUIDELINES ON MANAGEMENT OF CORONAVIRUS OR COVID-19 HEALTH CARE WASTE

• Infectious Waste : suspected to contain pathogens; and which normally causes or significantly contributes to the cause of increased morbidity or mortality of human beings

• Isolation Waste: containing discard materials contaminated with excretion, exudates, or secretion from humans or animals who or which are required to be isolated (by the infection control staff, the attending physician or surgeon, the attending veterinarian, or the local health

practitioner) in order to protect others from highly communicable or zoonotic diseases

N/A Gloves (19.33% ); Sharps (18.19% ); Cotton (16.27% ); Rubber tubes (15.68% ); Body parts (15.38% ); Syringe (14.28% ); disposable diapers and tampons (0.72% ); Clothes (0.15% )

12 incinerators in Malaysia for hazardous waste alone 19 (See 2-2 above) NA. Most of the health facilities have small-scale incinerators. Some have double chambered incinerators but most are not functioning as per the standards.
One autoclave

Twenty (20) small scale pyrolysis units have been purchased, however, they have not been installed and commissioned.

(CSIR-UNEP Questionnaire)

9 in Republic of South Africa (https://bit.ly/3btMFbR)
N/A

 • 15 incinerators for infectious waste in the country

 • 62 hospitals operate their own incinerators

 • 1 incinerator at MFU in Chiangrai

None given any record None, theoretically speaking. According to NOM-087 quoted above, medical waste cannot be disposed of in landfills – any kind. It is likely though, that small cities/villages could be following this non-approved practice.
NA, But with the HCWM Guideline 2014, Most large hospitals of Nepal have autoclave as it is recommended treatment technology. Though most are not functioning due to lack of expertise.

Handful of organization are providing technical support to these facilities for operation of health car
There is one autoclave located at the Deglos Landfill.

(CSIR-UNEP Questionnaire)

9 non-burn technologies (not necessarily autoclave technology) (https://bit.ly/3btMFbR)
N/A 6 hospitals with autoclave

• Only 1 hazardous waste disposal site, which accepts incineration ash.

• Incineration takes place is several sites that belong to 7 companies
N/A

https://www.np.undp.org/content/nepal/en/home/presscenter/articles/2017/06/13/from-pilots-to-policies-improving-medical-waste-management.html

https://www.washinhcf.org/wp-content/uploads/2019/03/HCWM-workshop-report.pdf

Biomedical waste management facility at Deglos Landfill houses autoclave

(CSIR-UNEP Questionnaire)

The list of Hazardous waste sites can be accessed on (https://bit.ly/2y1XODb)

The license of each facility will state whether or not HCRW can be accepted.  In terms of South Africa law, only treated HCRW that is unrecognizable may be disposed of on landfill.

(DEFF Questionnaire)

Landfill sites may not accept untreated Medical waste unless a motivation has been submitted to the Chief Director: Hazardous Waste Management and Licensing for consideration and approval. If approval is granted the untreated healthcare risk waste would need to be

landfilled at a Class A landfill site.

N/A 107 sanitary and engineered landfills
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2-2. Detailed Country Info. 

1 2 3 4 5 6 6-1-1 6-1-2 6-2 6-3 7 8

Afghanistan Bangladesh China Ethiopia India Indonesia Indonesia (Bangka Belitung Island)* Indonesia (Bangka Belitung island) Indonesia (Padang City)* Indonesia (Pekanbaru)* Japan Kenya

N/A Mr. Md. Ziaul Haque Dr. Yunrui Zhou Samuel Zemenfeskududs Kidane Dr. Prasad Modak Prof. Enri Damanhuri, SACEP Hutriadi, S.Si, MSc ( Environmental Agency of Bangka Belitung Archipelago Province) Sujari (Public Health Agency of Bangka Belitung Archipelago Province) Padang City Health Office M.Zulkifri. SH N/A Mr. Anthony Wainaina

N/A N/A (No. 1-1, 1-2) (No. 2-1, 2-2) (No. 2-1, 2-2) N/A N/A N/A N/A N/A (No. 3-1 to 3-8) (No. 4-1 to 4-4)Related Document (No)

Country name

No.

Contributor

3. Practices of Medical Waste Management

Any existing infectious medical waste management

plan

3-2
Any newly developed specific COVID-19 waste

management plan
MOPH can provide details to this question. N/A N/A No

1. Guidelines for Handling, Treatment, and Disposal of Waste Generated during Treatment/Diagnosis/Quarantine of Covid-19 Patients by the Central Pollution Control Board

• Addition to the existing Biomedical Waste Management Rules (2016)

• Focus on: Safe handling and disposal of biomedical waste for- COVID-19 Isolation Wards, Sample collection centers and Laboratories for COVID-19 suspected patients Quarantine Collection Centers/homecare for COVID-19 suspected patients

• Duties of CBWTF and SPCBs/PCCs

2. Individual State Pollution Control Boards provides more detailed guidelines for concerned stakeholders in their respective states

N/A
N/A N.A N/A

Currently, medical waste management only manage through the cooperation with third parties who have permission from the relevant ministries. There no specific plan for COVID-19 waste management formulated, but Ministry of Environment has developed the "Q&A" on medical waste management for COVID-19, and some pamphlets for stakeholders including households, medical institutions and waste management

service providers are developed.

• Safe management and disposal of safety product in prevention of spread of COVID 19 issued by Ministry of Health

• Healthcare waste management SOP in the context of COVID 19

3-3

Medical Waste Management Practices (by highlighting

the differences between the general practice and

COVID-19 specific practice, and introduction on

practical treatment technologies applied for mass PPE

(Personal Protection Equipment such as globes

masks, coats, etc.)

3-3-2 Personal Protective Equipment (PPE)

• Gloves

• Gowns/Aprons

• Masks and respirators

• Goggles

• Face Shields

N/A N/A

Questionnaire Answers

Surgical masks, N-95, Aprons, cover all’s Boots

Ethiopian Food, Medicine and Healthcare Administration and Control Authority, Healthcare Waste Management Directive. June, 2005.

Healthcare professionals or waste handlers shall wear proper personal protective equipment when handling wastes and after use shall use antiseptic hand rubs or wash and dry their hand.;

Medicines Waste Management and Disposal Directive, Food, Medicine and Healthcare Administration and Control Authority of Ethiopia. August 2011

All workers who are involved in a disposal process shall wear appropriate personal protective equipment such as overalls, boots, gloves, safety glasses/goggles, masks, and caps.

• General: Gown, Caps, Mask, Goggles, Gum boots

• COVID-19 Specific Arrangement: three layer masks, splash proof aprons/gowns, heavy-duty gloves, gum boots, safety goggles

Disposal of PPEs:

• Waste masks and gloves in general households should be kept in paper bag for a minimum of 72 hours prior to disposal of the same as dry general solid waste after cutting the same to prevent reuse.

• Discarded PPEs from general public at commercial establishments, shopping malls, institutions, offices, etc. should be stored in separate bin for 3 days, thereafter disposed of as dry general solid waste after cutting/shredding.

• At Material Recovery Facilities (MRFs), discarded PPEs containing plastic should be shredded and sent to SPCB authorised plastic waste recyclers, or may be converted into refuse derived fuel (RDF) for co-processing or energy recovery (in Waste to Energy Plants) or for road

making. Shredded PPEs may be disposed at landfill only in case the requisite infrastructure as required under SWM Rules is not available in the State.

• PPEs doffed by healthcare workers accompanying diseased body of COVID-19 patient to crematorium / graveyards should be treated as biomedical waste and disposed as per provisions under SWM Rules, 2016 and BMW Management Rules, 2016. Crematoriums/graveyards

may opt for disposal of such PPEs is given below:

� Should be collected in separate bin with yellow-bag and handed over to authorized waste picker engaged by of ULBs for disposal through CBWTFs.

� Dispose as domestic hazardous waste (biomedical waste) and may be deposited at designated deposition centers identified by ULBs for pick-up by CBWTFs.

� May ask healthcare staff to take-back the PPEs after collecting it in red and yellow bags/bins provided in the hospital ambulance itself.

� May ask the healthcare workers to doff the PPEs at the hospital or healthcare unit from where they collected the corpse.

• Used masks from visitors to crematorium/ graveyards including crematorium staff should be collected in separate bins and stored for 72 hours prior to disposal as dry general solid waste through local bodies.

• Specialized workwear (hazmat suit)

• Masks

• Hair cover

• Goggles

• Rubber boots

• Gloves

Hazmat suits, gloves, medical masks, overall medical masks.

• Surgical Mask (surgical / facemask)

The surgical mask consists of 3 layers of material from non-woven (not sewn), loose-fitting and disposable to create a physical barrier between the user's mouth and nose with potential contaminants in the immediate environment so that it is effective at blocking splashes

(droplets) and droplets in particles big.

• Masker N95

N95 masks made of polyurethane and polypropylene are respiratory protective devices designed with tight seals around the nose and mouth to filter out almost 95%  of smaller particles <0.3 microns. This mask can reduce exposure to airborne contamination.

• Protective face (face shield)

Face shields are generally made of transparent clear plastic, which is a face shield that covers the face up to the chin as a double protection for health workers from the infectious spark of the patient during treatment.

• Goggles (goggles)

Eye protection shaped like glasses made of plastic are used as eye protection that tightly closes the surrounding area to avoid splashes that can hit the mucosa. Eye protection / goggles are used at certain times such as activities where there is a risk of splashing / spraying,

especially when the procedure produces aerosols, close contact face to face with COVID-19 patients.

• Gown

The gown is the body's protection from exposure through contact or droplets with infectious fluids and solids to protect the arms and body areas of health workers during procedures and patient care activities. Ideal dress requirements include effective barriers (able to prevent

fluid penetration), function or mobility, comfortable, not easily torn, fit in the body (not too big or too small), biocompatibility (non-toxic), flammability, odor, and quality maintenance. Types of gowns include surgical gowns, surgical isolation gowns and non surgical isolation gowns.

According to its use, the dress is divided into 2 namely disposable dresses and dresses worn repeatedly (reusable)

• Gum disposable

Disposable gowns are designed to be discarded after one use and are usually not sewn (nonwoven) and combined with plastic films for protection from liquid penetration and materials used are synthetic fibers (e.g. polypropylene, polyester, polyethylene).

b.Gaun is used repeatedly (reusable)

Repeated wear dresses are made of 100%  cotton or 100%  polyester, or a combination of cotton and polyester. This dress can be used repeatedly as many as 50 times as long as the record is not damaged.

• Apron (apron)

An apron is a body armor to cover the outside of a gown used by health workers from penetrating a patient's infectious fluid which can be made of disposable plastic or reusable high-quality plastic material that is resistant to chlorine when disinfected.

• gloves

Padang

Personal Protective Equipment (PPE) such as ;

• Gloves

• Glasses Protector

• Medical Mask and N95

• Boots

• Hazmat Suit Medis

• Face Shield

N/A PPEs are essential to reduce the risks for all stakeholders.

• Every person while in public shall put on a mask.

• Based on risk, a person is required to wear PPEs including masks (N95 masks, surgical masks), gowns, overalls, moonlight suits, faces-shields, gum boots and (heavy duty) gloves.

Kenya IPC Guidelines 2010

• Use heavy-duty utility gloves and appropriate PPE when handling wastes.

• Decontaminate and clean gloves between uses.

• Handle wastes carefully to avoid spills or splashes and wear a complete PPE set

• Always wash your hands after removing gloves and handling contaminated wastes.

Please see Table 05: General Waste Management Rules at the bottom of this questionnaire for details of the treatment methodology for medical waste.
PRISM Bangladesh is undertaking the necessary activities related to medical waste collection, transportation, treatment and disposal. They mainly follow general

treatment practices, like separation, autoclaving, incineration, burial pit, chemical disinfection, disposal in specific landfill site, etc.

3-3-6 Specific treatment for COVID-19 waste MOPH can provide details to this question. PRISM is doing incineration for COVID-19 waste. N/A Disinfection with chlorine or alcohol In case it is required to treat and dispose more quantity of biomedical waste generated from COVID-19 treatment, CBWTF may operate their facilities for extra hours, by giving information to SPCBs/PCCs No specific treatment for COVID 19 waste, as it is treated as infectious waste and mostly treated by incineration process with temperature control at least 800 Celsius Hospitals cooperate with licensed (private) hazardous waste management company. The company has problem in sending hazardous wastes to other province by ship since COVID-19 outbreak. Hospitals take initiative to burn the increasingly COVID-19 wastes. Do not have an incinerator, treatment for covid waste, any waste that will enter the plastic is disinfected with a disinfectant solution before being transported.

Padang

Treatment for Covid waste:

• Waste from self isolation patient:

 - Waste of Covid 19 from OTG, ODP, PDP*)  and positive infected patient who running a self isolation at home is burned directly every day at home.

 - Waste of Covid 19 from quarantine house/ building is collected and transported by official staff of Environmental Dept. to Cement Padang Factory incinerator for burning process.

 - PPE that can be reused is disinfected with chlorine, at ratio of 1 ml of chlorine into 1 liter of water, then wash by detergent, flush  with hot water, dry in the sun and ironed. Disinfectant treatment is adjusted to the type of goods.

• The treatment of washing food equipment is to flush with hot water and then washed with soap.

• Garbage from Public Health Center Official Staff (Paramedics)

 - Paramedics who visit isolated patients at home that using  PPE, those PPE are burned directly at the Public Health Center.

For Health Service Facilities in Pekanbaru, generally Covid-19 medical waste is handled by third parties who have permits from the Ministry of Environment / related Agencies in accordance to their authority, while the incinerator in Arifin Achmad Hospital is still under trial period. For

Autoclave process, Hospital Santa Maria have operated it.

Especially for reuse and recycle (for local government)

• Recyclable items used or potentially used by COVID-19 (+) people should be mixed with combustible waste.

• Incombustible waste such as glass and aluminum can used or potentially used by COVID-19 (+) people should be discharged after 7-day storage at source according to the 3-day infectious capacity of COVID-19 mentioned in general.

• Recyclable items used by non- or non-suspicious COVID-19 people should be collected and recycled business as usual.

• Waste to be treated according to EMCA Waste Management Regulations of 2006

Incinerators, microwave

• Safe management and disposal of safety product in prevention of spread of COVID 19 issued by Ministry of Health

• Waste to be treated according to EMCA Waste Management Regulations of 2006

• Incinerators, microwave

3-4

New Technology and alternative options for medical

waste currently being discussed, pipelines and

planned

MOPH can provide details to this question. N/A N/A
Ethiopian Food, Medicine and Healthcare Administration and Control Authority, Healthcare Waste Management Directive. June, 2005.

• Alternative Treatment Methods for Liquid Wastes

Without prejudice to the above provisions oxidation pond with all recommended scientific procedures, Septic tank with or without seepage pit or treatment plant may be used in the treatment and disposal of liquid wastes.

No new dedicated technology for this purpose. The treatment mentioned in BMW Management Rule (2016) are applicable

Based on discussion on the discussion on Webinar held on the 28th April 2020, it is concluded that:

• The operational capacity of existing MW treatment-disposal during normal condition both on-site and off-site facilities is lower than the MW generated.

• The Covid-19 waste will increase the infectious waste generation

• Another very important issues is that the distribution of the available facilities location (transporters-treatment-disposal) is not uneven.

• The proposed solution by MEF among others are:

    - Capacity optimization both of on-site and off-site facilities

    - Destruction in kiln-cement industries

    - Increasing the role of Local Governments in MW management

    - Development of MW facilities in 2020-2024 in 32 locations with integrated

      monitoring system (2020: 5 units)

    - Inviting private company to develop the centralized MW facilities in all region

    - Utilization of alternative technologies (beside incineration technology)

• The scenario to increase the treatment capacity will be:

    - If the capacity of the private company is increased up to its maximum capacity,

      the total capacity will increase by 2.8 times, but the facilities are still not

      distributed equally.

    - If the cement kiln industries can be used as the treatment of covid-19 waste,

      the total capacity will increase by 3.6 times, the distribution is relatively equal, but

N/A There is no technology that we can use since there is only one licensed incinerator from the Ministry of Environment and Forestry. By the end of this May 2020, Environmental Dept. will operate incinerator granted by HBT. All medical waste (including waste of Covid 19) from Public Health Center and Local Hospital of Padang City “Dr. Rasyidin”   will be burned in this incinerator. N/A Follow the guideline and manual (Mainly incineration)

• Microwave

Kenya IPC Guidelines 2010

• Microwave, Burning in a drum (Health centres and dispensaries may burn infectious waste in oil drum incinerators), construction of incinerators, sanitary landfill or burial is an alternative solution when underground water is not at risk for contamination.

• But for careful dispose of solid waste on land in a manner that can protect the environment.

• For example, spread the waste in thin layers, compact it to the smallest practical volume, and then cover it with soil at the end of each working day.

• If incineration is not possible, then careful burial is the next best alternative.

• Dispose of used toxic chemicals or medicine containers properly: Rinse glass containers thoroughly with water. Glass containers may be washed with detergent, rinsed, dried, and reused.

• Encapsulation is recommended as an alternative method to safely dispose of sharps when burning or burying them is not possible.

• For encapsulation, sharps are collected in puncture-resistant and leak-proof containers. • • • • When the container is three-quarters full, a material such as cement, plastic foam, or clay is poured into the container until it is completely filled.

• After the material has hardened, the container is sealed and buried. It is permissible to encapsulate chemicals or pharmaceutical waste together with sharps.

3-5 Monitoring MOPH can provide details to this question. Monitoring is done by both regulatory authorities (DOE and DGHS) and management agencies (City corporations/municipalities) System of transfer receipts, and establish the medical waste disposal information record N/A N/A
The routine monitoring of MW is to comply the regulation of HW management that have been applied in Indonesia since 1994, which follows the cradle-to-grave approach that relies on the journey of reporting the manifest documents of waste trip from the time it is generated

until its final disposal (see GR 101/204 and MOEF)
Environmental Agency of Bangka Belitung Archipelago Province has reported COVID-19 generated by hospitals to Ministry of Environment and Forestry in Mei 2020. Monitoring is carried out by the sanitation team at the health facility every day using a log book consisting of numbers, dates and the number of generated days per day.

Environmental Dept. of Padang City conduct a regular monitoring twice a year for medical waste management system.

Monitoring and Supervision

• Monitor the manifest of medical waste delivery by Health Service Facilities to Department of Environment and Sanitation.

• Check quarterly routine reports

• Check fastronic report

• Direct monitor to the field

Annual reporting system from a medical institution to a local government

• Tracking of waste storage, collection and treatment

• Checklist at the generation point

• Monitoring and Evaluation of Autoclave: All autoclaves must be evaluated monthly under full-load conditions for effectiveness against spores.

• Those that fail to achieve satisfactory spore-test results should be removed for repair or replacement.

3-6 Training for health staff MOPH can provide details to this question.
The training is being undertaken for both in-house and outhouse medical waste management in periodic basis. However, more training is needed focusing on

COVID-19 waste management.

No specific information, however after 2004, a joint project between UNIDO and China implemented a massive training on all the aspects of MW management

(regulatory, disposal, segregation etc.), resulting:

• establishment of 3 training centres on MW disposal

• 7 training centres on BEPs in medical waste facilities (one of them located in Wuhancity in Hubei province)

• one technology transfer centre

• Around 50,000 people trained

IPC trainings are provided for some professionals

An Advisory for Human Resource Management of COVID-19 by the Ministry of Health and Family Welfare

• MoHFW identifies bio-medical waste management as one of the key areas for human resource development and capacity building.

• identified HR will be trained online using training programs developed by Ministry of Health and Family Welfare.

• Each State will identify and designate a Nodal officer for Training who will coordinate all training activities in the State.

• MoHFW will conduct trainings of Master trainers of organizations from where field staff is being deployed.Responsibility of further dissemination will  be that of concerned institution.

No specific information available. The routine training was conducted in regular MW handling in each hospital Answered appropriately by Health Agency of Bangka Belitung Archipelago Province. Training to release complete PPE from whatever starting point must be released to how to enter PPE until packaging of PPE is complete N/A N/A N/A Training conducted during IPC trainings

3-7

Awareness Programme for healthcare staff and

waste management companies as well as the

informal sector

MOPH can provide details to this question. Training and awareness programmes are underway in periodic basis, more programmes need to be undertaken. N/A

Ethiopian Food, Medicine and Healthcare Administration and Control Authority, Healthcare Waste Management Directive. June, 2005.

Training on Healthcare Waste Management

• periodical instruction or training at least once biannually to keep them aware of the techniques to avoid occupational risk;

• healthcare waste management and infection prevention training;

• explanation of the healthcare waste management plan;

• assignment of roles and responsibilities for implementation of the plan;

• refresher training shall be given periodically; and

• regular meetings to discuss and reinforce waste management practices.

Guidelines for Handling, Treatment, and Disposal of Waste Generated during Treatment/Diagnosis/Quarantine of Covid-19 Patients by the Central Pollution Control Board2 mention that ULBs should conduct training programs:

• sanitization, collection of biomedical waste, precautionary measures to handle BMW

• for waste collectors in handling of biomedical waste including methods of sanitization. Training to waste collectors should be arranged through CBWTF operators

Furthermore, an exhaustive compilation of training courses by the MoHFW and relevant course by the Federation of Indian Chambers of Commerce & Industry (FICCI) are given below:

https://www.mohfw.gov.in/pdf/BASEDOCforRESOURCESrev06042020.pdf

http://www.ficci.in/pressrelease-page.asp?nid=3670

No specific information available. See 1.7 above

.

Mentioned above in environmental and health regulation All health care staff are required to have a Rapid Test to determine the level of exposure of health care workers on a regular basis every 7-10 days after exposure N/A N/A

Local government is responsible for awareness.

Messages developed, SOPs specific to aid health workers developed. IEC materials developed

3-8
Any specific practices currently implemented for

COVID-19 waste management
MOPH can provide details to this question. N/A N/A N/A As given in section 3-3

1. Governor of West Java Province to increase medical waste service capacity of their own enterprise medical waste company from 12 t/d to 24 t/d

2. Example of MSW (not MW) practices implemented in the Covid-19 period in

   Jakarta Cleanliness Division:

    - Simple handwashing tank near the waste container in community

    - Special container for mask-waste from households not infected by Covid-19

      (from source, sub-district containers, city containers.

    - Special attention to the waste workers: to wear their routine protective

      equipment, plus mask for household and public areas MSW. Worker use special

      PPE for waste collection from COVID 19 hospital.

    - Waste from COVID 19 hospital is sent to a private company with permit letter

    - Jakarta will use the pilot WtE located in Bantargebang landfill area as emergency

      waste treatment for COVID 19 waste if needed

    - Jakarta prepared special facilities for MSW collected from COVID 19 suspected

      households and from COVID 19 hospitals: 42 motorcycles collectors, 51 transfer

      stations, 5 trucks and cooperate with a private company for handling. March -

      April 24, 2020 the waste collected was 131.204 kg, majority was mask waste.

      Jakarta is a city that has relatively adequate funds in anticipating Covid-19 waste

      from households.

3. Bandung City anticipates the Covid-19 waste for its MSW collection workers by tightening the use of PPE, in the form of cloth masks, rubber gloves, work shoes. They provide hand washing soap and hand sanitizer in certain places. The workers also get honey and fruits every

day

   - Estimated 300,000 MSW workers, and an addition of approximately 600,000

Environmental agency periodically does monitoring hospitals and licensed hazardous waste management company.

Channels in and out of patients and health workers as well as cleaning services that are set as safe as possible to avoid cross-contamination between rooms, then provide a limit to the chair at least 1 meter distance to sit, wash hands with soap with 7 steps, use masks every

day.
Due to the facility constraint, COVID-19 waste only burned directly at location (at home) for self isolation patient. The waste of Covid 19 from quarantine house/building is sent to Padang Cement Factory for treatment (burning).

Pekanbaru

Handling of special medical waste of COVID-19

• Medical waste sorting process.

Officers dispose special medical waste COVID-19 based on sorted medical waste bins (infectious waste: sharp objects, glass type, plastic type, linen / fabric type, mixed).

• Transportation of special medical waste COVID 19 to the waste treatment unit.

• If the health facilities do not own any medical waste equipment, it can be handed to a third party who has a permit from the Ministry of Environment / related institutions in accordance with their authority.

The handling of COVID-19 infectious waste consists of:

I. Covid-19 infectious waste in the health service room

• Officers / cleaning services collecting Covid-19 infectious waste in the room must use a complete PPE according to the COVID-19 health equipment standard protection levels III including: N-95 mask, gown, apron, eye protection / visor, heavy work gloves and Boots.

• Covid-19 infectious waste is put into a yellow plastic plastic container / trash in the form of infectious waste and if there is any liquid left, the liquid must be discharged into a slop sink connected to the Waste Water Treatment Plant (IPAL).

• After ½ and / or maximum ¾ full or 12 hours at the latest, Covid-19 infectious waste / waste is packed and tied tightly.

• Covid-19 infectious waste that has been packaged and tied for a maximum of 24 hours must be transported to the hazardous medical waste disposal site.

• Every time you do (missing words..)

• When packaging Covid-19 infectious waste, the place / container and waste that has been packaged is disinfected with 0.5%  chlorine and washed the waste container / place with soap and running water. After collecting and packaging the waste, officers must clean the

entire body with soap and running water.

II. Transporting of Covid-19 infectious waste to Medical Waste disposal site

• Covid-19 infectious waste transporters from the Covid-19 patient service room are required to use a complete PPE following the level II protection standard including: N-95 mask, gown, apron, eye protection / visor, gloves heavy work and boots.

• Covid-19 infectious waste will be transported using special trolly and should not be mixed with other infectious waste from general health service room.

• Before placing Covid-19 infectious waste in medical waste disposal site, the Covid-19 infectious waste and transport trolley are disinfected with 0.5%  chlorine.

• Staff who have transported the waste need to immediately wash the transport trolley with soap and running water.

• Use and seal a double layer bag for mixed wastes including a mask and a glove, generated from households with COVID-19 (+) or its suspected people.

• Notify stakeholders that COVID-19 waste can be managed business as usual with other infectious wastes.

• Adjust the collection of recyclable items according to the storage capacity in a recycling center

• Secure to continue the regular waste collection service as usual for a local government and a contractor.

• Encourage to reduce the contacts (keep social distance) such as by a two-shift system and 70%  attendance for collection workers and office workers respectively to avoid infectious risks.

• Segregation of waste, handling, transportation and treatment

• Segregation of waste – separation of the COVID 19 waste from other waste

• Handling – use of PPEs by waste handlers

• Transportation – only purpose made vehicles used for transportation

• Treatment – incineration or microwave only

N/A
Pekanbaru

Most of the medical waste is handed to third parties with licensed from the Ministry of Environment and Forestry
Disposed to the landfill sites specific for industrial wastes

• Any leachate or by-products shall be disposed of in accordance to the condition set out in the license or in accordance with guidelines issued by the Authority in consultation with the relevant lead agency.

• Crude dumping of ash and microwave end product at the municipal dumpsite

Kenya IPC_Guidelines 2010

• Dispose of ashes from the incinerator in an ash pit

• Avoid transferring contaminated waste from one container to another.

• For plastic containers that contained toxic substances, such as glutaraldehyde, rinse three times with water and dispose of by incineration, burial, or both. These containers may be used for sharps-disposal containers, but do not reuse them for any other purpose.

• Prevent access to used needles and syringes and other sharps by disposing of them immediately after use in a designated puncture- and leak-proof container. Make sure that sharps containers are appropriately placed and easy to see, recognize

• Place sharps in safety boxes that are resistant to punctures and leakage and are designed so that items can be dropped in using one hand and no item can be removed.

• The safety box should be marked “Danger Contaminated Sharps”  and with the biohazard symbol indicated on the outside of the box. It should be closed when three-quarters full and then placed in a yellow plastic bag or containers with other hazardous health care waste for

removal from the procedure area for disposal.

• Do not handle sharps unnecessarily.

• Decontaminate all waste before disposal from isolation patients room or space

• In particular, discard all disposable syringes and needles immediately after they are used.

• The needle should not be recapped or removed from the syringe—the whole combination should be inserted into the safety box directly after use.

• Do not, under any circumstances, dispose of used syringes, needles, or safety boxes in normal garbage or dump them without prior treatment.

• Liquid contaminated waste requires special handling, because it could pose an infectious risk to HCWs who handle it. Wastewater from health care facilities might contain various potentially hazardous components, such as microbiological pathogens, hazardous chemicals,

pharmaceuticals, and radioactive isotopes.

• The following basic precautionary practices can reduce the public health risk that is associated with liquid waste and wastewater.

• Always neutralize effluents of all medical-analysis laboratories in a buffer tank before draining them off into the sewer.

• Sterilize blood and other cultures and stocks of infectious agents from laboratory work by steam sterilization (autoclaving) at the earliest opportunity, prior to disposal.

• Discharge radioactive effluents of isolation wards into the sewer or into a septic tank only after they have decayed to background level in adequate retention tanks.

• Wear PPE, including utility gloves, protective eyewear, and a plastic apron when handling and transporting liquid waste.

• Pour waste down a utility-sink drain or a flushable toilet and rinse with water, but avoid splashing. If no sewage system is available, dispose of liquid waste in a deep, covered hole, not into open drains.

• Decontaminate containers by placing them in a 0.5 percent chlorine solution for 10 minutes before washing and rinsing them.

• Disposal of Solid Waste

• Dispose of contaminated wastes separately from noncontaminated waste, because contaminated waste needs the following special handling

• Disposal of Hazardous Waste

• Hazardous waste material refers to chemical and pharmaceutical waste, as well as any waste that contains heavy metals. Hazardous waste should be incinerated or buried if the quantity is very small. A large quantity of such materials should be sent back to the original supplier.

• The following types of waste requires special handling (Special Waste)

• Glass containers that are used for storing chemicals should be washed with soap, rinsed, dried, and reused.

• Alternatively, thoroughly rinse glass containers with water and dispose of them by burying.

• Plastic containers that are used for toxic substances should be rinsed with water and disposed of by burning or burying

Ethiopian Food, Medicine and Healthcare Administration and Control Authority, Healthcare Waste Management Directive. June, 2005.

• Licensed: Any person who wants to establish and operate a health care waste disposal firms shall be licensed by the Authority and the license shall be displayed in noticeable place in accordance with Annex IV of this directive

• Secured Transportation Vehicle: A disposal firm shall have dedicated and secured transportation vehicle in accordance with applicable laws, necessary equipment for the licensed disposal method, security guards working 24 hours a day and 365 days a year;

Healthcare wastes may be disposed using conventional sewer system for discharge of treated liquids, sanitary landfill disposal of treated solids and incinerator ash, small scale burial techniques for infectious wastes at lower level healthcare facilities, placenta pit for placenta and

other anatomical wastes and ash pit for final disposal of ash;

• Untreated infectious waste shall not be disposed by any method;

• Burial shall not be used in areas with high water tables. The bottom of the burial pit shall be at least 1.5 meters above the groundwater level;

• Prevent diversion and Scavenging The disposal firm shall take necessary measure to prevent diversion and scavenging during transport and disposal process;

Secured Burial (Controlled Non-Engineered Landfills) of Infectious Waste:

• Burial pit shall be above water table where (the bottom of the pit shall be at least 1.5 meter above the ground water table) and fenced to prevent access by animals and the community.

• Non–risk waste shall not be dumped in to infectious waste burial pits

• If needle removers are used needles shall be dumped into a needle pit, barrel or appropriate container.

• When pits are full it shall be capped with concrete and marked to prevent future excavation.

• Secured burial (Controlled non-engineered) and Sanitary landfills (Highly Engineered Landfills) may be used as an alternative health care waste disposal options.

• Open dumping of health care waste in uncontrolled non-engineered landfill shall be prohibited.

• Controlled non-engineered landfill shall be in compliance with acceptable Environmental Impact Assessment and shall not affect the aquifer, other watercourses or air.

Waste Disposal Method

• Controlled non-engineered landfill shall be located at least 50 meters away from any ground water source be protected from flooding, water entry and runoff, be secured from scavenging by having security guards and security fence,

• Controlled non-engineered landfill operation shall minimize the potential risks for polluting water resources and soil, the generation of landfill gas i.e. methane and carbon dioxide, smell, vermin and fire, destruction of natural or virgin sites and long term cost intensive clean-ups,

remediation and monitoring.

• Disposal by controlled non-engineered landfill method shall not be used for hazardous liquid wastes and hazardous materials containing free liquids, highly volatile and flammable liquid wastes, wastes containing appreciable quantities of mineral oils, spontaneously flammable or

pyrophoric solids, shock sensitive explosives, compressed gases, highly reactive wastes, water soluble non-convertible materials and persistent organo-halogen compounds.

• Health care wastes may be disposed by encapsulation or inertization using controlled nonengineered landfill method.

Specific Waste Disposal Methods

The following methods shall be applied for solid waste disposal in healthcare facilities:

• sharp wastes shall be treated and disposed using incineration with ash pit, secured on-site burial or transport to off-site treatment and disposal sites if available in their decreasing order;

• non-sharp Infectious wastes shall be disposed using on-site secured burial, encapsulation and/or inertization, onsite incineration with ash pit, or transport to off-site treatment and disposal sites if available;

• non-infectious wastes shall be disposed using: collection by municipal truck for landfill disposal,(if municipal collection and disposal service is available, Onsite secured burning.

• disposal shall take in account the aquatic life when disposing garbage to water bodies;

• disposal of wastes shall not reach to water sources through flooding and contamination;

• centralized disposal of waste shall consider distance from town, city, village, site selection, well drained burial ground and composed of porous type of soil during earth burial;

• body parts (amputated arms  legs  placenta  stillbirth  dead fetus) shall be buried in a special prepared closed disposal site;

General:

• Bio-medical waste shall be treated and disposed of in accordance with Schedule I1 (page 12/37), and in compliance with the standards provided in Schedule-II1 (page 16/37) by the health care facilities and common bio-medical waste treatment facility.

• No occupier shall establish on-site treatment and disposal facility, if a service of common biomedical waste treatment facility is available at a distance of seventy-five kilometer.

• The handling and disposal of all the mercury waste and lead waste shall be in accordance with the respective rules and regulations

• Disposal by deep burial is permitted only in rural or remote areas where there is no access to common bio-medical waste treatment facility. This will be carried out with prior approval from the prescribed authority. The deep burial facility shall be located as per the provisions and

guidelines issued by Central Pollution Control Board from time to time

COVID-19 Specific Arrangement:

• In case of States not having CBWTFs as well as rural or remote areas, not having access to CBWTFs, the existing captive facilities of any hospital may be identified for disposal of COVID- 19 waste as per provisions under BMWM Rules, 2016 and these guidelines. This is to be

done by SPCBs or PCCs

• ULBs required to ensure daily collection of segregated general solid waste from quarantine centers, home-care and hospitals in securely tied bags (without opening to ensure waste collector safety and to avoid pilferage). As a precautionary measure, liquid disinfectant (1%

sodium hypochlorite solution) may be sprayed over bags containing general wastes prior to collection or disposal. General solid waste may be disposed as per SWM Rules, 2016, which may include disposal in landfills, waste to energy plants, depending on available infrastructure.

In case of landfilling, identify dedicated area on landfill and the bags should be spread and covered daily with layer of soil or stabilized waste after sprinkled with lime / bleaching powder. Access to landfills sites should be strictly restricted.

N/A N/A Disposal is handed over and destroyed by the destruction of medical waste in West Java (PPLI).3-3-7 Disposal MOPH can provide details to this question. PRISM has separate disposal site for treated medical waste N/A

Hospitals cooperate with licensed (private) hazardous waste management company. hospitals cooperate with local government for non hazardous medical wastes and domestic wastes.
Indonesia

Mostly incineration

• Questionnaire Answer

Incinerator, Autoclave, Open burning, Mixed with other wastes, Disposal in a facility based landfill are all commonly practiced inconsistently

Ethiopian Food, Medicine and Healthcare Administration and Control Authority, Healthcare Waste Management Directive. June, 2005.

Healthcare waste may be treated through incineration, steam sterilization, gas or vapor sterilization, thermal inactivation or chemical disinfection.

Incineration

• Incineration shall be used for treatment of sharp, non-sharp infectious wastes, pathological wastes including tissues and body parts and combustible non infectious wastes. High temperature incineration technology (pyrolytic incinerator) shall replace low and medium

temperature incinerators like brick incinerators whenever possible / Low temperature incinerator like drum incinerator may only be used at health post levels / The temperature used for incineration shall be maintained more than 600 0c / The effectiveness of the incinerator in

treating and destructing of infectious wastes shall be assessed and documented before use, if applicable / Persons involved in incineration shall be trained in handling techniques to minimize personal exposure to hazards from infectious wastes and wear personal protective

equipment / Polyvinyl chloride plastics, photographic material, X-ray and other imaging materials, mercury thermometer, batteries, or Aerosols cans, or pressurized containers or ampoules or sealed vials and other items containing heavy metals shall not be burned or incinerated / All

incinerators or burning areas shall be fenced to prevent access by the community or animals. It shall be located away from houses and crops and shall be 30 meter away from the health care facility / Highly infectious wastes from isolation wards or permanent treatment center like

cholera shall always be incinerated onsite / High temperature incineration shall be used on high-density wastes such as large quantities of animal body, animal bedding or fluids. / All incinerators shall be inspected and maintained by a qualified person on a regular basis / If

incineration cannot be performed, anatomical waste and placentas shall be buried at a sufficient depth depending upon the water table and add lime in the pit / Every centrally located incinerator shall be a high temperature incinerator.

Steam Sterilization

• Steam sterilization shall be used for treating only infectious wastes / The Steam sterilizer shall be used at 30 minutes and 121°C with a pressure of 106 KPa / For efficient use of steam sterilizer users’ manual or manufacturers’ instruction shall be considered / Autoclaves used to

treat waste shall be used only for waste treatment- never for treatment of instruments to be used clinically / Autoclaves used for waste shall be located in a room separate from autoclaves used forclinical sterilization / Containers like Plastic bags, metal pans, bottles and flask shall

be used effectively in steam sterilization / High-density polyethylene and polypropylene plastic shall not be used for steam sterilization / If heat-labile plastic bags are used, they shall be placed in another heat-stable container that allows steam penetration such as strong paper

bag, or they shall be treated with gas or vapor sterilization / The following precautions shall be taken when using steam sterilization: plastic bags shall be placed in a rigid container before steam treatment to prevent spillage and drain clogging, bags shall be opened and caps

and stoppers shall be loosened immediately before they are place in the steam sterilizer, Persons involved in steam sterilizing shall be trained in handling techniques to minimize personal exposure to hazards from infectious wastes / Some of these techniques include: personal

protective equipment/materials, minimization of aerosol formation by using disinfectant chemicals, prevention of waste spillage during autoclave loading and unloading / Prevention of burns from handling hot containers, and management of spills / The autoclave temperature shall

be checked with a recording thermometer or sterilization indicator strip to ensure that the proper temperature is being maintained for recommended time / Steam sterilizers shall be routinely inspected and serviced following manufacturerinstruction and the process shall be routinely

monitored to ensure that the equipment is functioning properly / High-density wastes such as large body parts, large quantities of animal bedding or fluids, shall not be steam sterilized or autoclaved.

Gas or Vapor Sterilization

• Gas/vapor sterilization shall be used with caution since it is a suspected human carcinogen / Persons involved in gas or vapor sterilization shall be trained in handling techniques to minimize personal exposure to hazards from infectious wastes and handling of sterilized materials.

Handling techniques include use of personal protective equipment and materials, prevention of waste spillage during gas or vapor sterilization loading and unloading and  prevention of burns from handling hot containers, and the management of spills.

Thermal Inactivation

• Thermal inactivation shall be used for large volumes of infectious waste / Solid infectious waste shall be treated with dry heat in an oven, using electric / After treatment, the contents shall be discharged into the sewer or landfills in a manner that complies with federal and

regional requirements / Persons involved in thermal inactivation shall be trained in handling techniques to minimize personal exposure to hazards from infectious wastes. Handling techniques include use of personal protective equipment or materials, prevention of waste spillage

during thermal inactivation loading and unloading or prevention of burns from handling hot containers, and the management of spills.

Chemical Disinfection or High Level Disinfection

• The type of microorganism and disinfectant shall be considered when using chemical disinfection / When possible chlorine and glutaraldehyde shall be used for disinfection following manufacturer instruction for concentration of the chemicals and contact time. Other relevant

factors such as temperature, pH, mixing requirements, and the biology of the microorganism shall be considered / The concentration for chlorine solution shall be 1%  for 20 minutes and for glutaraldehyde shall be 2-4%  for 20 minutes / Ultimate disposal of chemical waste shall

be conducted under the supervision of an inspector from the appropriate organ in accordance with applicable ambient environment standard / No disinfectants shall be discharged into natural water bodies / Persons involved in chemical disinfection shall be trained in handling

techniques to minimize personal exposure to hazards from infectious wastes and handling of sterilized materials. Handling techniques include the use of personal protective equipment and materials, the prevention of exposure to pathogenic organism, the prevention of waste

spillage during chemical disinfection loading and unloading, and the prevention of burns from handling hot containers, the management of spills, and methods of handling sterilized materials.

Medicines Waste Management and Disposal Directive, Food, Medicine and Healthcare Administration and Control Authority of Ethiopia. August 2011

• Return of waste to Supplier/Manufacturer/Donor As stipulated by Entry - Exit Inspection and Health Quarantine Directive, whenever medicines with quality incompliance are identified at port of entry, the supplier or donation recipient shall be responsible to return them back to

their origin for disposal / Uncontrolled non-engineered landfill Due to hazards to the environment and public, dumping medicines waste in uncontrolled non-engineered landfill is prohibited.

Controlled non-engineered landfill Disposal by controlled non-engineered landfill method shall not be used for the following hazardous wastes:

• hazardous liquid wastes and hazardous materials containing free liquids / highly volatile and flammable liquid wastes / wastes containing appreciable quantities of mineral oils / spontaneously flammable or pyrophoric solids / strong oxidizing/reducing wastes / shock sensitive

explosives / compressed gases / highly reactive wastes / water soluble non-convertible materials /  persistent organo-halogen compounds / volatile materials of significant toxicity / substances that react with water, air or dilute acids and alkalies to produce hazardous gases or

hazardous reactions / concentrated acids, alkalis, and Empty containers unless they are crushed, shredded or similarly reduced in volume.

N/A

• Incinerators, microwave, autoclave

Kenya IPC Guidelines 2010

• Incinerators (in double chamber Incinerators, in densely populated areas, use an incinerator that reaches 1200°C if possible. In other areas, use decentralized-low cost incinerators). Simple incinerators can be built from locally available materials—bricks, concrete blocks, or used

fuel or  oil drums. In general, such an incinerator is useful only for small, usually rural, health care facilities that  do not have large quantities of medical waste. If the health care facility is large, it is more efficient to  build or install an incinerator large enough to accommodate all of

the facility's waste-disposal needs.

•  microwave

• Autoclaves must be operated at a minimum temperature of 120 Celsius for a minimum of 60 minutes. Each package of waste in a load should have heat-sensitive tape or the equivalent to indicate the attainment of adequate temperature conditions.

• Chemical Treatment of Cultures : Sodium and potassium hypochlorite at 15 percent v/v concentration are approved chemical  solutions for treating surface colonies and colonies in suspensions. All cultures should be submerged for a minimum of 20 minutes to ensure that waste

is rendered  noninfectious. Cultures can be incinerated

• Destroy sharps together with the hazardous health care waste

• The method of choice for destruction of full safety boxes is incineration, preferably in an appropriate double-chamber incinerator.

• Under exceptional circumstances, full safety boxes may be incinerated in small numbers by open burning.

• The residues of incineration should be safely buried at a depth greater than 1 meter.

The following types of treatment are the options before being transported to the landfill.

• Incineration

• Melting

• Steam sterilization (Autoclave) followed by shredding

• Dry sterilization followed by shredding

• Disinfection followed by shredding

(The standard of effluent gas for the incinerator in Japan)

capacity >4t/h, 2-4t/h, <2t/h: 0.1ng-TEQ/m3, 1ng-TEQ/m3, 5ng-TEQm3 for new facility after Dec. 1997 and  1ng-TEQ/m3, 5ng-TEQ/m3, 10ng-TEQm3 for existing facility before Nov. 1997 respectively

Pekanbaru

Management for medical waste in general; The process of sorting medical waste

Officers dispose medical waste according to the sorted medical waste bins (infectious waste: sharp objects, type of glass, type of plastic, type of linen / fabric, mixture), Transporting medical waste to the waste treatment unit. Officers use special PPE to transport medical waste

following the final disposal process:

1) Incinerator,

Medical Wastes that was destroyed using an incinerator are:

• All patient / wound care waste (gauze, plaster, cotton swab, etc.) infusion set and blood set, all chemotactically waste (infusion set, infusion bottle, medicine bottle gauze, etc.) made from non-metal (O2 cannula tube, suction catheter, NGT, drain, etc., blood bag (no blood

residues and components), catheter / urine bag (fluid must be discharged to the toilet), body tissue (from labor PA and operating room) , surgical knives, pens, expired medicine, diapers / blood pressure diapers, disposable surgical clothing / work clothes, linen that is damaged /

unfit for use, pillows / mattresses that are damaged / unfit for use.

• Combustion residue from the Incinerator in the form of Ash / Bottom Ash are handed to other party for further process.

2) Sterilwave

Medical Wastes that was destroyed using sterilwave are:

• Syringes, lancet, test strips, gloves (handscoon), waste paper, separating funnel, petri dish, plastic cup, bag, flexible bag, funnel, sample tube, micropipettes, glass vials, volumetric pipettes, washing bottles, sample bottle racks, syringes, needle sampling, centrifuge tubes, test

tubes.

• The results of the processed waste which were categorized as safe-waste or non-hazardous waste are handed to other party for further process.

3) Autoclave

• Medical Wastes that was processed using autoclave will follow the procedure.

• First, all waste will be chopped.

• Chopped waste will enter the chamber and sterilized under 138 Celsius for 30 minutes

• The temperature of sterilized waste will be normalized about 10 minutes, before the processed product is removed from the chamber.

• Medical waste that has been processed and can be recycled will be handed over to appointed third parties.

• Treated medical waste that cannot be recycled will be handed to licensed transporter to the appointed third party company (processor/ destroyer.)

• The licensed third party company will complete their report through festronic reporting system.

• Submission of the 7th manifest from licensed transporter and licensed processor.

• Reporting to related parties / offices.

Padang

As already mentioned in 3.3.3, the treatment methodology for medical waste in general is handled by third party. Medical Waste Producers just wrap it up and dispose it securely in a temporary medical waste disposal box/container and then the transporter will take it periodically.
For the time being medical waste is only stored at TPS B3 to be sent later by the transporter to the licensed medical waste destroyer

Health facilities store their medical waste in their premises until PRISM and/or municipalities collect them mostly in daily basis (not for COVID-19 waste)

• The containers should be transported by a designated cart to avoid scattering and spilling wastes within a facility.

• The storage period should be shorter as much as possible.

• Infectious wastes should be separated and stored from other wastes in the storage room.

• Only authorized person can access to the storage room.

• Clear labelling with notification should be given to the bag for infectious waste at the storage room.

Pekanbaru

Medical Waste Storage follows the following conditions

Padang

There is a temporary medical waste disposal before it is picked up by the third party (transporter) in each Hospital/Public Health Center.
Relatively not so good house keeping storage in hospitals, especially no proper storage for pathological wastes.

Pangkal Pinang by Truck from hospital’s storage to temporary storage in licensed (private) company’s storage and by ship to other province.

Padang

All transportation for medical wastes are handled by The Third Party (Transporter)

Collecting Medical Waste in general and classifying Covid-19 waste specifically.

• Transported public medical waste will be packaged into a special yellow plastic with an infectious symbol.

• The waste will be put into a medical waste drum package which is equipped with an upper mark, an infectious symbol and a label.

• Medical waste will be disassembled again at the collection / annihilation site.

• For the handling of Covid-19 medical waste, the waste will be packaged into a 50x50 drum or box and will be no longer unpacked and sent directly to the site of destruction.

• Personal protective equipment (PPE) that was used by transporters and garbage collection staff must meet the standards in the Covid-19 waste handling guidelines, PPE used such as safety helmets, safety goggles, respirators, safety gloves, wearpacks, hazmat suits, and

safety shoes / boots

• Need direct consignment contract between a medical institution and a waste collection or waste treatment companies with the contract document clearly mentioning; type and amount of infectious waste, treatment method and final disposal site address, detailed information for

outsource (in case of outsourcing), contract period, contract fee, detailed contents of the license owned by the contracted company, etc. (manifest system)

• A medical institution has to report those medical waste management based on the manifest system to a local government once a year.

• In addition, the following condition related to the waste transportation is regulated.

 - Separate collection and transportation

 - No storage is allowed for a collection service provider.

 - A specific collection vehicle should be assigned and should be sealed to avoid odor and dropping stuff.

• Waste from households is to be sent to Public Health Officer to be managed as per Ministry of Health guidelines on injection safety and healthcare waste management of 2007 and NEMA waste management regulations of 2006

 - Licensed waste transporter

 - Responsibility:

    i. Collection and transportation preventing spills

    ii. Ensure vehicle used appropriate preventing spills, leak, odors

    iii. Approval by authority on scheduled route

    iv. Tracking document

• Waste from public places shall be managed by licensed medical waste handler as

    per EMCA waste management regulation of 2006

• Waste from quarantine center shall be managed by licensed medical waste

    handler and transported according to EMCA Waste Management Regulations of

    2006

• Transported in purpose made, licensed vehicles, closed vehicles

• Safe management and disposal of safety product in prevention of spread of COVID 19 issued by Ministry of Health

• Equipment that is used to hold and transport wastes must not be used for any other purposes in the clinic or health care facility

• Infectious waste from the suspected or confirmed COVID 19 households shall be transported to the nearest Public Health facility according to the NEMA Waste Management Regulation of 2006

• All vehicles, conveyors, vessels, receptacles used in the holding, storage, transportation, treatment and disposal of the potentially infectious waste shall be disinfected in line with Ministry of Health guidelines of Health Prevention Control of 2016

• Collect waste from all areas at least three times a day (or more frequently as needed). Do not allow waste to overflow.

• Transport waste in a covered cart or wheelbarrow. Waste containers. Disinfect and clean contaminated waste containers every time they are emptied.

• COVID 19 waste is transported to storage area through specialized route

• Regular disinfection of trolley to transport waste before loading and after unloading

• Specialized storage area

• Regular disinfection of storage area

• PPE for workers

COVID-19 Specific Arrangement:

• Collect and store biomedical waste separately prior to handing over the same CBWTF. Use a dedicated collection bin labelled as “COVID-19”  to store COVID-19 waste and keep separately in temporary storage room prior to handing over to authorized staff of CBWTF.

Biomedical waste collected in such isolation wards can also be lifted directly from ward into CBWTF collection van

• In addition to mandatory labelling, bags/containers used for collecting biomedical waste from COVID-19 wards, should be labelled as “COVID-19 Waste” . This marking would enable CBWTFs to identify the waste easily for priority treatment and disposal immediately upon the

receipt

• Use dedicated trolleys and collection bins in COVID-19 isolation wards. A label “COVID-19 Waste”  to be pasted on these items also

• The (inner and outer) surface of containers/bins/trolleys used for storage of COVID-19 waste should be disinfected with 1%  sodium hypochlorite solution daily

• Depute dedicated sanitation workers separately for biomedical waste and general solid waste so that waste can be collected and transferred timely to temporary waste storage area

• Masks and gloves used by persons other than COVID-19 patients should be kept in paper bag for a minimum of 72 hours prior to disposal of the same as general waste after cutting the same to prevent reuse.

Ethiopian Food, Medicine and Healthcare Administration and Control Authority, Healthcare Waste Management Directive. June, 2005.

• Close and accessible The storage room shall be located within the premises of the healthcare facility and shall be close to the treatment unit, easily accessible for transportation, and shall be away from food storage and preparation areas;

• No longer than two days Infectious wastes may be stored no longer than two days before being treated or disposed, however used safety boxes may be stored for a maximum of one week;

• Enclose or Lock and Secured : The storage room shall be totally enclosed or locked and secured, and only authorized person shall have access;

• Adequate Space: The storage room shall have adequate space, easy to clean and disinfect with an impermeable hard standing base, good water supply, drainage and ventilation and protected from sunlight;

• Covered with Lids and Labeled: Containers used for storage shall be labeled and covered with lids;

• Universal Biological Hazard Symbol The universal biological hazard symbol / / shall be posted on the storage area door, waste containers, freezers, or refrigerators;

• Cleaning Equipment: A supply of cleaning equipment, protective clothing and waste bags or containers shall be located close to the storage area;

• Only in Designated Storage Room: Collected wastes shall not be stored even temporarily anywhere other than the designated storage room.

• Containers Containers shall be kept according to dosage forms to facilitate verification exercise, sorting and selection of disposal methods.

• Demarcated Area: An area or room for keeping containers of medicines waste shall be demarcated and labeled conspicuously with words “Expired medicines–Not for Sale”  or “Unfit medicines–Not for sale”  in red ink.

N/A

PRISM has separate covered vehicles for transportation of medical waste from health facilities to treatment site N/A

Ethiopian Food, Medicine and Healthcare Administration and Control Authority, Healthcare Waste Management Directive. June, 2005.

• Provided collection bags or bins: Health facilities shall provide collection bags or bins at the point of waste generation and wastes shall be collected in accordance with Annex II of this directive;

• Plastic or Galvanized metal containers for Anatomical Waste Anatomical wastes and placenta shall be collected separately and immediately in plastic or galvanized metal containers with a tight –fitting cover; and removed immediately;

• 3/4 full and disinfected : Bins used for healthcare waste collection shall be collected when ¾ full, spills shall be avoided and the reused bags and bins shall be cleaned and disinfected in a solution of 0.5%  of sodium hypochlorite every time they are emptied;

• Labelled: No bags or bins shall be collected unless they are labeled with their point of generation and content;

• Quantitative Waste: Collection of healthcare waste shall include quantitative waste by volume, labeling as to its source and recording;

• Replace Immediately When the bags or bins are collected it shall be replaced immediately the same type.

• Fixed by Lid or Sealed: The bag or bin shall be firmly fixed by lid or sealed with appropriate adhesive tapes;however, bags shall not be closed by stapling;

• Collection and Transportation Liquid Healthcare Waste Management (Liquid infectious wastes may be placed in capped or tightly stopped bottles or flasks, Precautions shall be taken to avoid spills or accidental releases of contained liquid wastes, Liquid waste shall be

collected in a vessel and heated by heat exchangers or a steam jacket that surrounds the vessel, The engineering construction of sewer line shall be based on the construction code of the country, Health facilities sewers shall not be connected to the main municipal sewer

provided that the liquid waste is free from chemicals or shall have their own septic tank with seepage pit, Health care facilities sewers shall have their own septic tank or shall be connected to the main municipal sewerage system if the municipal have treatment plant, The sewer

line of laundry and laboratory shall be connected to separate septic tank.

General:

• The BMW Rules mandate that vehicles for collection and transportation of BMW are to be fitted with GPS systems and bag/containers containing BMW are to have barcoding system for waste tracking

• The operator of common bio-medical waste treatment facility shall transport the bio-medical waste from the premises of an occupier to any off-site bio-medical waste treatment facility only in the vehicles having label of ‘Biohazard’ or ‘Cytotoxic’

COVID-19 Specific Arrangement:

Use dedicated carts / trolleys / vehicles for transport of biomedical waste. Ensure sanitization of vehicles with 1%  hypochlorite after each trip

• Brief explanation on the waste to be transported to the transporting company/staff

• Material safety data sheet

• PPE for worker By Truck from hospital’s storage to temporary storage in licensed (private) company’s storage and by ship to other province.

• Need to separate infectious, non-infectious, and general wastes

• Separate sharps from other infectious wastes with a proper container

• Separate liquid and sludge wastes from other infectious wastes with a proper container

(The container should be sealed, easy contained and hard to break.)

HCWM Implementation Plan 2016-2021

 Tie the bag when its 2/3 full, disinfect the waste and place in a designated area for collection.

  Segregation of wastes, separate receptacles and color coded liners provided

  The infectious waste from the suspected or confirmed COVID 19 shall be disinfected daily by the household as per the guidelines of the Ministry of Health

  Seal the bag when its 2/3 full with appropriate  adhesive tape, remove it and replace it immediately with a new bag

  The infectious waste from quarantine centers shall be disinfected daily by the administrators or the manager as per the guidelines of the Ministry of Health

Kenya IPC Guidelines 2010

Store waste in specified areas with restricted access. Identify a storage area for waste prior to treating or moving it. Mark the storage areas with a biohazard symbol.

• Any waste generated from the use of PPE (including masks, gowns, faces shields, gum boots and gloves shall be treated as potentially infectious waste.

• Waste gerated from households where there is suspected or confirmed COVID 19 cases must be segregated and stored in leak-proof liner bags/container labelled "infectious waste"

• Waste generated from public places shall be treated as potentially infectious and placed in appropriately colored leak-proof liner bags/container, disinfected and labelled as infectious waste

• Waste generated from quarantine centers shall be treated as infectious and placed in a colored leak-proof liner bags/container

Kenya IPC Guidelines 2010

• Place infectious waste in a yellow bin with yellow bin liners marked "Danger Hazardous Medical"

• Recyclable waste as prescribed under EMCA of 1999 may be reused once proper disinfection has been undertaken

Infectious (contaminated) waste is potentially infectious or toxic if it is not disposed of properly. Contaminated solid or liquid waste includes the following: Blood, body fluids, secretions, or excretions, Items such as sharps and used dressings that have come in contact with blood,

body fluids, secretions, or excretions, Medicines, medical supplies, or other chemicals that might be toxic

• Use appropriate colour-coded separate containers for noninfectious, infectious, and highly infectious waste.

• Never sort through contaminated wastes. Do not try to separate noncontaminated waste from contaminated waste, or combustible from noncombustible waste, after they have been combined.

Separate color coded bins are used for different types of medical waste in health facilities. For instance,

• Black bin- Non-hazardous waste,

• Red bin- Sharp waste,

• Yellow bin- Infectious/pathological waste, etc.

N/A

Ethiopian Food, Medicine and Healthcare Administration and Control Authority, Healthcare Waste Management Directive. June, 2005.

• At the point of service delivery : It shall be the responsibility of the service providing health professional to appropriately segregate healthcare waste at the point of service delivery;

• Labeled : It shall be the responsibility of the health facility to make sure all waste bags or containers to be labeled containing basic information about the content and sources of wastes or department.

• Non-Sharp Infectious Waste: non- sharp infectious waste shall be placed in yellow polyethylene bags having

minimum 300 micron gauge and marked “danger! infectious waste”  and indicated with the international biohazard symbol.

• Absence in the domestic waste flow line: Every person who is involved in segregating healthcare wastes shall ensure the absence of infectious and hazardous healthcare waste in the domestic waste flow line;

• Color Coding System and Safe Handling Health professionals and waste handlers shall understand the color coding system and safe handling of waste in accordance with Annex 1 of this directive;

• Safety Box for Injection Waste : safety box shall be located within arm’s reach of any place where injection is given and shall be sealed and collected when ¾ full and must never be emptied, reused or opened;

• Not Incinerated Where any waste is found not to be incinerated shall be segregated separately according to the type and nature of the waste;

• Needle with Syringes : Health professionals shall makes sure used needles with syringes are put in safety box immediately after the injection without recapping;

• Pharmaceutical Waste : Pharmaceutical wastes spilled or contaminated drugs or packaging containing drug residue generated from any place in the healthcare facility other than the store and dispensary area shall not be returned to the store or dispensary areas. • • They shall

be contained in the correct container at the point of generation; Infectious Waste --> Yellow Bin --> Located in all rooms where infection waste is generated, Infectious (Gloves, dressings, blood, body fluid, used specimen container and like) -->  Yellow with biohazard symbol bag

or bin, Highly Infectious (Anatomical waste, Placenta, Pathological Waste and like) --> Red + Biohazard symbol bag or bin, Sharps --> Yellow marked "SHARPS" and biohazard symbol bag or bin, Sharp waste (Syringes, needles, lancets, blades, scalpels, broken glass,etc) -->

Yellow • • Safety Box --> Within arm's reach of any place where injection is given

Medicines Waste Management and Disposal Directive, Food, Medicine and Healthcare Administration and Control Authority of Ethiopia. August 2011

• Open air Sorting shall be done in open air or at a well ventilated covered area as close as possible to the stockpile.

• Re-use: Re-use of any medicines waste including re-packing and re-labeling is prohibited.

• The sorting process shall include: Identifying each item (quantity, type of packaging material and state of the product e.g. expired, damaged, spilled, unsealed or any other), Determining whether it is useable, If usable, leaving packaging intact, If not usable, making a judgment

on the optimal method of disposal and sorting accordingly, and Leaving packages and boxes intact until reaching definitive disposal location.

• Sorting shall be done to separate the following medicines waste depending on the disposal method needed: Controlled drugs or substances, Antineoplastic or cytotoxic/anti–cancer medicines and other toxic medicines, Radiopharmaceuticals, Anti-infective medicines,

• Hazardous non-medicine products like antiseptics and disinfectants, and Other medicines waste by dosage form: Solids, semisolids and powders (tablets, capsules, granules, powders for injection, mixtures, creams, lotions, gels, suppositories, etc.)

• Liquids (solutions, suspensions, syrups and ampoules)

• Aerosol canisters (propellant-driven sprays and inhalers)

• Kept Dry The containers/receptacles containing sorted medicines waste shall be labeled and kept in a dry, secure and preferably a separate room.

• Waste Paper and Packaging Waste paper and packing materials may be sorted and recycled (if facilities are available), burned or disposed of as normal waste to a landfill.

• Plastic, Metal and Glass : Plastic, metal and glass items may be reused, recycled or disposed of in a landfill. Depending on the type of material and the purpose of reuse, appropriate treatment such as cleaning or disinfecting of reusable materials may be needed.

COVID-19 Specific Arrangement:

Healthcare Facilities having isolation wards for COVID-19 patients need to follow these steps to ensure safe handling and disposal of biomedical waste generated during treatment.

• Keep separate color-coded bins/bags/containers in wards and maintain proper  segregation of waste as per BMWM Rules, 2016 as amended and CPCB

  guidelines for implementation of BMW Management Rules

• As precaution double layered bags (using 2 bags) should be used for collection of waste from COVID-19 isolation wards so as to ensure adequate strength and no-leaks

• In addition to mandatory labelling, bags/containers used for collecting biomedical waste from COVID-19 wards, should be labelled as “COVID-19 Waste” . This

  marking would enable CBWTFs to identify the waste easily for priority treatment and disposal immediately upon the receipt

• Maintain separate record of waste generated from COVID-19 isolation wards

The persons responsible for operating quarantine camps/centers/home-care for suspected COVID-19 persons need to follow the below mentioned steps to ensure safe handling and disposal of waste2:

• General solid waste (household waste) generated from quarantine centers or camps should be handed over to waste collector identified by Urban Local Bodies or as per the prevailing local method of disposing general solid waste

• Biomedical waste if any generated from quarantine centers/camps should be collected separately in yellow colored bags (suitable for biomedical waste collection) provided by ULBs. These bags can be placed in separate and dedicated dustbins of appropriate size.

• General solid waste comprising of wrappers of medicines/syringes, fruit peel offs, empty juice bottles or tetra packs, used water bottles, discarded papers, carton boxes of medicines, empty bottles of disinfectants, left-over food, disposable food plates etc., should be collected

separately as per SWM Rules, 2016. In order to minimize waste generation, as far as possible, non-disposable items must be used for serving food, which are to be handle with appropriate precautions and cleaned and disinfected as per hospital guidelines. If use of disposable

items is inevitable, use bio-degradable cutlery. The wet and dry solid waste bags to be tied securely in leak-proof bags, sprayed with sodium hypo-chlorite solution and hand over to authorized waste collector of ULB’s on daily basis. Yellow colored bags should not be used for

collecting general solid waste. Compostable bags should be used for collecting wet-waste.

• Used masks, tissues and toiletries, of COVID-19 patient shall become biomedical waste and shall be segregated in yellow bag

• Segregation of biomedical waste and general solid waste should be done at the point of generation in wards / isolation rooms. There should be no segregation of biomedical waste and solid waste at temporary waste collection / storage area of Healthcare Facility to ensure

occupational safety

For Quarantine Centres/Camps/Home Care Facilities:

• General solid waste (household waste) generated from quarantine centers or camps should be collected in bags, securely tied and handed-over to municipal solid waste collector identified by Urban Local Bodies for final disposal.

• General solid waste should comprise of waste generated from kitchen, packaging material, waste food material, waste papers, waste plastics, floor cleaning dust, etc. including left-over food, disposable utensils, water bottles, tetra packs, used by suspected quarantined

persons and COVID-19 patient at homecare or home quarantine

• Only the used masks, gloves and tissues or swabs contaminated with blood / body fluids of COVID-19 patients, including used syringes, medicines, etc., if any generated should be treated as biomedical waste

• Left-over food, empty juice bottles or tetra packs, empty water bottles, packaging material, and any other items, generated or handled by COVID-19 patient should be collected along with other general solid waste in bags securely tied for handing over to waste collectors

engaged by ULBs. Yellow colored bag should not be used for general solid waste.

• Only the used masks, gloves and tissues or swabs contaminated with blood / body fluids of COVID-19 patients, including used syringes, medicines, etc., if any generated should be treated as biomedical waste and collect the same in yellow bag.

• Identification of classification and communication (symbols, labels)

• All waste from potential COVID 19 patients is placed in COVID 19 infectious bins

• Special container in every section/rooms (+yellow bag)

• Internal sterilization/disinfection before the bag is tied, disinfection of the bag before collection

• Label the bag "Danger, do not open"

• PPE for waste workers

• Liquid waste that has been filled 3/4 is placed in a medical TPS.

According to regulation of Ministry of Health and Ministry of Environmental and Forestry mentioned above.

• Infection: Waste contaminated by pathogenic organisms (bacteria, viruses, parastates, or fungi) that do not routinely have an environment and the organism in sufficient quantities and virulence to transmit disease to humans, for example: Laboratory culture, waste from

isolation wards, cotton, material or equipment touched by an infected patient, excreta, Hazmat, Mask, Gloves.

• Sharp objects: These are materials that can cause cuts or stab wounds. All of these sharp objects have the potential for danger and can cause injury through tears or punctures. Sharp objects that are wasted may be contaminated by blood, body fluids, microbiological

substances, toxic or radioactive materials. Examples: Needles, syringes, scalpels, scalpels, surgical saw infusion equipment, and broken glass.

Padang

1. Solid Waste

• Solid waste sorting is carried out by solid waste producers starting from the source of solid waste that is all nurses and staff on duty

• all nurses and staff on duty who produce solid medical waste must dispose of in yellow plastic bags / medical waste bins

• all nurses and staff who are in charge of producing non-medical solid waste put it in a black trash can/organic and non- organic waste

• Sharps solid waste is put into the safety box every day

• The transportation of solid waste from each room to the Temporary Waste Collection Place (TPS) uses a large black bag for non-medical solid waste by the cleaning service according to the schedule for transporting solid waste. For medical solid waste (large yellow plastic) and

safety box

• Schedule of the transportation of solid waste by the cleaning service every day on weekdays

• The disposal of solid waste to solid waste TPS is placed according to its type. For medical solid waste and safety boxes are placed in medical TPS (including waste of Covid 19) , while for non-medical solid waste is placed in non- medical waste TPS by the cleaning service

2. Liquid Waste

• All liquid waste is put into wastewater treatment plant (WWTP) except liquid waste from laboratory equipment

• The liquid waste in the health center (including waste of Covid 19) is directly placed into the available bag and put into a closed empty drum

• After the amount of liquid waste in the bag is filled with new bags and is covered by the cleaning service using Personal Protective Equipment (PPE)

Pekanbaru

Separation of sources and handling of Covid-19 waste:

• Hospital: the waste will be put into yellow plastic, sprayed with disinfectant, bound using a cable and put into taped cardboard. The waste will be put in a large clear plastic and labeled as infectious hazard and hospital identity markers. Then it will stored in a separate polling

station with other infectious waste.

• Public Health Centre (Puskesmas): Covid-19 medical waste prior to being packaged is sterilized and then specially packed and marked.

3-1 Yes, there exist a plan to manage infectious waste. The title is “Health Care Waste Management Plan”  of SEHAT project by MoPH. The guideline under Medical Waste (Management and Processing) Rules is followed Response Plan on the Management of Medical Waste for Influenza A (H1N1)

Ethiopian Food, Medicine and Healthcare Administration and Control Authority, Healthcare Waste Management Directive. June, 2005.

In general the Guidelines are consisted of two parts:

1. Solid Healthcare Waste Management

Waste Minimization, Waste Segregation, Waste Reuse and Recycle, Waste Collection, Packing of Hazardous and Infectious Waste, Waste Transportation or Transfer, Healthcare waste storage, Healthcare waste treatment, Healthcare Waste Disposal

2. Liquid Healthcare Waste Management

Collection and Transportation, Treatment and Disposal of Liquid Waste

• Alternative Treatment methods for Liquid Wastes

• Accident and Spillage Management

• Safety, Prevention and Control of Occupational Risks

Medicines Waste Management and Disposal Directive, Food, Medicine and Healthcare Administration and Control Authority of Ethiopia. August 2011

”Medicines Waste”  means waste which encompass the following:

• All properly unsealed bulk products or loose tablets and capsules. If unexpired these shall only be used when the container is still sealed, properly labeled or still within the original unbroken blister packs

• All cold chain damaged, unexpired medicines that should have been stored in a cold chain but were not

• Counterfeit, substandard and adulterated

• Discarded items used in the handling of medicines

• Expired, unused, spilt, and contaminated

• Improperly sealed or labeled or stored

• Expired, damaged, and improperly sealed or labeled or stored laboratory reagents,

• Expired, damaged, and improperly sealed or stored medical supplies

• Prohibited or unauthorized medicines

• Expired, damaged, and improperly sealed or labeled or stored raw materials

• Discarded packing materials

Any health institution which does not have a disposal facility approved by the appropriate organ shall not carry out medicines waste disposal.

The BMW Management Rules (2016) mention one of the duties of the Occupier as:

“pre-treat the laboratory waste, microbiological waste, blood samples and blood bags through disinfection or sterilization on-site in the manner as prescribed by the World Health Organization (WHO) or National AIDs Control Organization (NACO) guidelines and then sent to the

common bio-medical waste treatment facility for final disposal”

The NACO  has provided revised infection control & waste management (ICWM) plan and recommendations on-

• Institutional framework at National and State level

• Capacity building

• Training programs

• Infection control

As described in 1-1

N/A The Medical Waste Management Plan still uses the Transporter to destroy it. N/A
Currently, medical waste management only manage through the cooperation with third parties who have permission from the relevant ministries. • Manual on Infectious Waste Management based on Waste Management and Public Cleansing Act (2018)

• Guideline on waste management for new strains of influenza, 2009

Storage area earmarked within the premises of healthcare facilities for the storage of wastes from different sources.

The waste is then transported from the point of generation to the secondary storage area and is moved from the secondary storage areas to the

Treatment/Disposal Sites.

Storage at source3-3-3

Treatment methodology for medical waste in general3-3-5

3-3-1 Source Separation

Generally, there is no waste separation in at source. The municipal waste may contain medical waste.

However, medical wastes that are generated in hospitals and other areas, general waste, anatomical waste, and other Infectious wastes are normally collected

separately at the point of generation.

Sharps (used Auto Disable syringes) collected separately in yellow boxes but end up getting mixed during transportation.

3-3-4 Transportation

• On Site Transportation: Transportation of waste within the HCFs could utilize wheeled trolleys, containers or carts that are dedicated solely for the purpose.

• Off-Site Transportation: Safely packed and adequate labelled waste is transported off-site for treatment and disposal. Packaging and labeling should comply with

the guidelines for the Safe Transport of Infectious Substances and Diagnostic Specimens provided by WHO.

5/6
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N/A NA NA N/A

(CSIR-UNEP Questionnaire)

• COVID 19 National Public Hygiene Strategy and Implementation Plan developed by the National Department of Health

• If the patient tests NEGATIVE for COVID-19, then the waste shall be handled as

normal/regular health care risk waste (infectious waste) instead of isolation waste.

• If the patient tests POSITIVE for COVID-19, the waste shall be handled as isolation waste.

As provided by the Interim Guidelines There are guidelines but no overarching plan for COVID-19 waste.

• Standard PPE: Masks, gloves and PPE dress

• After Covid-19 better quality masks have been obtained
N/A Full set of PPE are used (apron, face covers, mask, heavy duty gloves, boots and others). Ministry have developed a guideline on rational use of PPE. Face mask

GUIDELINES ON MANAGEMENT OF CORONAVIRUS OR COVID-19 HEALTH CARE WASTE

• All who handle health care waste should wear appropriate personal protective equipment (PPE) and perform/observe hand hygiene practices

• All health care waste produced including masks, gloves, etc. shall be treated as health care risk waste as per SANS 10248-1:2008.

(GAUTENG HEALTH CARE WASTE MANAGEMENT REGULATIONS, 2004)

The required personal protective equipment must be used when handling health care risk waste containers.

• PPE includes:

    a. special workwear (overall)

    b. masks

    c. gloves

    d. shoes/boots

    e. apron or disposable workwear

• Maintain social distance of at least one meter during house collection

• Disinfection of special collection vehicle at the final disposal sites after unloading

• Provision of hand sanitizers and cleaning agents (soap/disinfectants) for handwashing

• Strictly advise collection crew not to drink tea/water, chewing beetle and smoking or visit shops) during the collection of special wastes

• Advise not to touch the face or mask while collecting waste

Dept. of Health provides an infographic for equipment as follows;

• Main PPE includes masks, gloves, tongs

• Additional PPE for cleaning staff: aprons, rubber boots, protective glasses, hair cover

There is no separate method. It is mixed with other medical waste. N/A Most health care facilities are practicing the same as they deal with the other wastes. Some hospitals are burning the waste with no alternative technology available. Few are practicing chemical disinfection and few are autoclaving it Autoclave

(SALGA Questionnaire)

COVID-19 waste is classified as medical waste and in terms of treatment, the similar approach for medical waste, as indicated above, is to be applied

(DEFF Questionnaire)

COVID-19 waste may be treated by incineration or non-burn. However the use of non-burn technologies may only be used at facilities where shredding either is part of the enclosed treatment process or occurs after treatment of the waste to minimise potential release and/or

exposure of staff to Covid-19

• Kitchen and food waste:

  - not to be placed into compost facility or allowed to be scavenged by any person or animal

  - waste to be incinerated, if a facility available

• Non-biodegradable waste

  - waste to be incinerated, if a facility is available

• Special waste

  - Mandatory thermal treatment (i.e. incineration) for special waste.

  - if not available, waste should be handed over to accredited clinical waste handler for safe treatment through combustion

Disinfection at source

N/A The establishments that generate biological-infectious hazardous waste and the service providers must have a contingency program in case of spills, leaks or accidents related to the management of this waste. Non-burn technologies are currently being planned and implemented in few health care facilities of Nepal. Mostly autoclaves and recently microwave N/A

(SALGA Questionnaire)

The country is working on the establishment of a center for alternative waste treatment technologies. This center will be responsible for advising and guiding municipalities, private sector, etc., on technologies for treating waste

(DEFF Questionnaire)

The Department has produced a number of scenarios to deal with the COVID-19 waste. Currently there is still sufficient treatment capacity available at the licensed treatment facilities. In future the Department may need to allow for landfilling of untreated medical waste.

N/A N/A

• The Department of Environment is responsible for all aspects of CW management from collection, transportation, treatment and disposal.

• The Ministry of Health is also responsible but the authority is the DOE
N/A

Ministry of Health and Population along with Ministry of Forests and Environment are conducting monitoring on timely basis. Details of planning and monitoring system is unavailable. Still every year health care facilities need to renew their licenses for operation (only private) and

health care waste management practices too is monitored during this process.
Practices of health care establishments monitored by SLSWMA

(SALGA Questionnaire)

DEA (Department of Environmental Affairs) has established a waste information system which requires everyone who generates, transport, and manage waste to register and report to the Department. The information assist government in planning process.

Furthermore, there are environmental management inspectors at all spheres of government who conduct inspections at these facilities as and when necessary

(DEFF Questionnaire)

The WML (waste management licensing) holder must keep records of waste received and treated on site. A monthly report is submitted to the Department.

Health Care Waste Officers/designated representatives shall witness collection at all times of the waste.

Western Cape Health Care Waste Management Act, 2007.

• A generator, transporter, treater or disposer of health care risk waste must maintain up-to-date written or electronic records of the health care risk waste that he, she or it generated, treated, transported or disposed of.

• A generator, transporter, treater and disposer of health care risk waste must keep the written or electronic records referred to in subsection (2)(j) for a period prescribed by the Provincial Minister.

• A generator, transporter, treater or disposer of health care risk waste must make these records available to the public, if requested, in terms of the Promotion of Access to Information Act, 2000 (Act 2 of 2000).

• A generator, transporter, treater or disposer of health care risk waste must submit all the information contemplated in subsection (2)(j) to the Department at a frequency to be prescribed by the Provincial Minister, and the Provincial Minister may stipulate the format and the

specific dates for submission of such information.

• A generator, transporter, treater or disposer of health care risk waste must perform and record internal audits at a frequency to be prescribed by the Provincial Minister, and must make them available to inspectors on request.

GAUTENG HEALTH CARE WASTE MANAGEMENT REGULATIONS, 2004

• A health care risk waste inspector may with the consent of the owner or occupier, at any reasonable time, enter or cross a property with the necessary persons, vehicles, equipment and material to carry out a routine audit or inspection of any transporter, transfer facility,

treatment facility or disposal facility

N/A Existing manifest system used

Regular periodic training is provided by DOE, MoH and the Hospitals. N/A Through NHTC N/A

(DEFF Questionnaire)

The WML (waste management licensing) holder is responsible for training the staff handling the waste

Western Cape Health Care Risk Waste Management Regulations,

2013)

A driver of a vehicle transporting health care risk waste must be suitably trained by a training body approved by the National Department of Transport and be in possession of a certificate issued by the training body to qualify for a category ‘‘D’’ Professional Driving Permit (PDP).

(1) A generator, transporter, treater or disposer of health care risk waste must provide training to all personnel in its employ who are involved in the management of health care risk waste to ensure that the following principles and practices are understood and implemented,

namely—

(a) health care risk waste segregation;

(b) best infection control practices, including emergency procedures;

(c) waste minimisation; and

(d) improved environmental awareness.

(2) The training on the principles and practices referred to in sub regulation (1) must include providing—

(a) knowledge with regard to the contents and requirements of these regulations;

(b) information, instructions, training and supervision regarding the potential risk to health caused by exposure to health care risk waste;

(c) training and supervision with regard to the necessity for, and the correct use and maintenance of, safety equipment used and the

importance of control measures applied by a generator  transporter  treater or disposer;

N/A Manual and video material for health staff according to Department of health's guidelines

Awareness is the responsibility of the Waste Companies, MOH, DOE. N/A Through NHEICC Information brochure for contractor and staff

SALGA Questionnaire

• DEA has established a waste information system which requires everyone who generates, transport, and manage waste to register and report to the Department.

• The information assist government in planning process.

• Furthermore, there are environmental management inspectors at all spheres of government who conduct inspections at these facilities as and when necessary.

N/A

• Website launched to disseminate and educate staff, companies and general public

• No specific information for informal sector

N/A N/A

Now Assessment is going on and action plan is being developed to comply the national standard on HCWM. For treatment mostly autoclave/ or sanitary landfill will be followed up.

https://heoc.mohp.gov.np/update-on-novel-corona-virus-covid-19/
N/A A document on National public hygiene strategy and implementation plan will be shared. As per the interim guidelines Vehicles and bins for COVID 19 waste are disinfected daily with NaClO

• Sanitary landfill

• In Chiangrai, ash from incineration will be disposed in MFU
Biological-infectious hazardous waste treated and unrecognizable, may dispose of as non-hazardous waste at sites authorized by the authorities competent

Considering the overall scenario, only few health care facilities have standard system based on non-burn technologies. Beside these facilities, in most cases the waste are either being burned (either open burning or small scale incinerators) or dumped (backyard, municipal landfill

or other areas)
Burial after steam sterilization

Interview Prepared by ISWA

Households will continue to place the masks in the black bags. No separate system is in place to collect them from households. (Institute of Waste Management of Southern Africa (IWMSA)

Waste management response to COVID 19 pandemic in South Africa Western Cape perspective - Eddie Hanekom

• Waste is disposed of securely in disposable plastic bags. (western cape)

• Direct contact (without gloves) with bins or bags should be avoided. (western cape)

(DEFF Questionnaire)

• Treated medical waste is then sent to a Class A or B (depending on the conditions of the waste management license) for final disposal. Details of the process will need to be obtained by the License Holder

• The waste shall be safely disposed of in doubled bagged (red liners) using designated single use box sets (50L or 142L) and tied when full.

• The designated single use box sets shall be marked “COVID-19”  and labelled with the biohazard symbol/sign.

The designated single use box sets including the double bags shall be properly sealed prior to internal collection.

Western Cape Health Care Risk Waste Management Regulations 2013

• A disposer may receive health care risk waste only from a registered treater or registered transporter.

• Treated health care risk waste must be disposed of in accordance with the Minimum Requirements for Waste Disposal, Hazardous Waste Management and Monitoring.

• Treated health care risk waste, excluding human tissue, may be co-disposed of with general waste, provided that the health care risk waste is rendered unrecognisable as of its medical origin, is unfit for reuse, and is disposed of in accordance with the Minimum.

• Requirements for Waste Disposal, Hazardous Waste Management and Monitoring.

• Health care risk waste that remains liquid after being treated may be discharged into the municipal sewerage system only if it poses no risk of infection and complies with all the applicable requirements of the municipality in whose area of jurisdiction this activity is conducted,

including the requirements of the National Water Act, 1998 (Act 36 of 1998), relating to wastewater discharges.

GAUTENG HEALTH CARE WASTE MANAGEMENT REGULATIONS, 2004

• No person may finally dispose of treated health care risk waste except by a method approved in writing by the Department; and in the manner set out in item 3 of Schedule 9.

• In exceptional circumstances, and upon application, the MEC (member of executive council) may grant an exemption in writing from the operation of sub-regulation (1), for a specified amount of health care risk waste and for a limited period only.

• General

 (a) Disposal of treated health care risk waste may not occur in a manner which causes harm to the public health or the environment.

 (b) Health care risk waste which has been effectively treated, may be mixed with general waste, provided this is in accordance with the Minimum Requirements for the Handling, Classification and Disposal of Hazardous Waste.

• All health care risk waste, subject to the exception provided for in regulation 4(2), must be finally disposed of in the following manner:

 (a) For treated health care risk waste that is solid or semi-solid after treatment - final disposal at a waste disposal site permitted to receive such waste, and where duly authorised staff are available to complete any manifest or tracking document which may be required in terms of

these Regulations or any other law.

 (b) For treated health care risk waste that remains liquid after treatment - discharge to a public sewage system in a manner that complies with all applicable wastewater discharge requirements of the relevant Municipality and the relevant National Government department.

On-site disposal for kitchen and food waste and non-biodegradable waste

• Households having adequate space are recommended to construct a waste disposal pit to dispose all kitchen waste on-site.

 - minimum 2 ft deep

 - secured with bunds around the pit

 - waste is to be disinfected prior to disposing into the pit

• Household may be advised to dispose non-biodegradable waste on site due to unavailability or difficulty of providing normal waste collection service

 - 2 x 2 x 2 ft pit

 - waste is to be disinfected prior to disposing into the pit

Offsite disposal

• Kitchen and food waste, and non biodegradable waste

 - Sanitary landfill if available

 - Emergency land disposal

 - 8ft deep, must no reach underground water level

 - prevent rainwater entering by soil ridge and furrows

 - protected from reach of people and animal

 - waste is to be added with disinfected prior to disposal

All ash from the incineration plants are taken to the Integrated Hazardous Waste Treatment Center and it is solidified with cement before disposal into the special landfill.

Most large hospitals uses two trollies for transportation within the hospitals and the two private companies have their own vehicles for transportation.

• Treatment by incinerator or autoclave

• Services provided by private companies, public hospitals, local governments and universities
Incinerator

• This varies from one province to the other. In other provinces like WC (western cape) the function has been outsourced to the private sector

(DEFF Questionnaire)

• 14 licensed facilities are currently accepting and treating COVID-19 waste by :

• incineration

• Non-burn technologies (autoclaves, converter, microwave)

• The treatment and disposal of the waste must be conducted at a licensed HCRW treatment and disposal facility.

• However, the use of non-burn technologies must only be at treatment facilities where

shredding is either part of an enclosed treatment process or occurs after treatment of the waste to minimize potential release and/or exposure of staff or personnel to COVID-19.

• Provinces shall utilize the contracted/appointed service provider for that particular province to collect, remove, transport, treat and dispose of waste generated in the designated quarantine facility.

• All waste generated by quarantine individuals, staff, personnel and health care workers must be treated as health care risk waste.

• Port Health Authority shall utilize the contracted or appointed service provider to collect,

remove, transport, treat and dispose of waste generated at the specific point of entry.

• All waste generated by suspected or confirmed travelers of COVID-19, staff, personnel and health care workers must be treated as health care risk waste.

• Western Cape Health Care Risk Waste Management Regulations,

2013)

• Any treatment of health care risk waste must take place at a treatment facility that is licensed in terms of the National Environmental Management: Waste Act, as well as the National Environmental Management: Air Quality Act, 2004 (Act 39 of 2004), where applicable.

• An existing generator who generates 20 kg or more of health care risk waste per day, when calculated monthly as a daily average, must prepare a health care waste management plan within 12 months after the commencement of these regulations.

• A new generator who generates 20 kg or more of health care risk waste per day, when calculated monthly as a daily average, must prepare

a health care waste management plan within six months after commencing to operate

GAUTENG HEALTH CARE WASTE MANAGEMENT REGULATIONS, 2004

• Any form of microbial inactivation or other treatment of health care risk waste must take place at a treatment facility which is permitted and authorised.

• A controlled combustion treatment facility must comply with the minimum performance requirements set out Schedule 3.

 • A non-combustion treatment facility must comply with the minimum environmental performance requirements set out in item 1 of Schedule 4.

• Combustion: Temperatures must be monitored and recording achieved on-line.

• Controlled combustion treatment must be conducted in an enclosed combustion chamber, such as a furnace.

• No open burnin is permitted.

• Safeguard of Combustion Treatment Facility

• A controlled combustion treatment facility must be designed, equipped, built and operated in such a way as to prevent emissions into the air giving rise to significant ground-level air pollution.

• Exhaust gases must be discharged in a controlled fashion by means of a stack.

• The height of the stack must be sufficient so as to safeguard human health and the environment.

• Residues must be rendered reasonably unrecognizable as consisting of health care risk waste.

• All sharps waste and any other single object in the health care risk waste must be broken and rendered unusable.

• The loss of ignition for the residues after treatment must be a maximum of 5 (five) percent by weight.

• Non Combustion Emissions to the atmosphere.

• A non-combustion treatment facility must take adequate measures to avoid emissions of any pathogens or odours via exhausts, vents or similar outlets.

• Information relating to the use of all filter materials and the maintenance and replacement of such filters at a treatment facility must be recorded in writing by the treatment facility.

• Storage: A major generator must collect and remove health care risk waste from all wards, departments and similar on a daily basis, and store such waste in a safe area, Where reasonably practicable no health care risk waste may be handled by health care risk waste

management staff unless contained in a container, bottle or HCRW container

Steam sterilization/ autoclaveMost commonly the health care waste are either burned or buried in Nepal.

• Biological-infectious hazardous waste must be treated by methods physical or chemical that guarantee the elimination of pathogenic microorganisms and they must be made unrecognizable for final disposal at authorized sites.

• Pathological residues must be incinerated or buried, except those that are intended for therapeutic purposes, research and those that mentioned in subsection 4.3.2 of this Official Mexican Standard.

• In case of being Buried must be done at sites authorized by SSA

• Almost all medical waste in Malaysia is incinerated.

• Only one state (Penang) has implemented recycling of non-pathogenic waste after sterilization

Waste transported in red bins in specialized vehicle

(SALGA Questionnaire)

• This varies from one province to the other. In other provinces like Western Cape, the function has been outsourced to the private sector / Make sure that there are disinfectants and hand sanitizers available in each and every vehicle.

(western cape)

• Sanitize and disinfect the driver's cab of vehicles or the collection of municipal waste after each work cycle (western cape) / The waste shall be collected and transported with other health care risk waste streams/categories provided it is clearly identified and marked “COVID-19”

/ The collection, removal and transportation of the waste shall be provided by the appointed or contracted service provider.

Western Cape Health Care Risk Waste Management Regulations, 2013

• Internal transport of health care risk waste must be undertaken in such a manner so as not to cause risk or harm to any person / Where practical, the manual handling of health care risk waste containers must be minimised during internal / A transporter responsible for the

internal transport of health care risk waste must transport the waste in health care risk waste containers by means of wheeled containers, trolleys or carts that—

 (a) are not used for any other purposes; (b) are designed to avoid spillage, breakage and other damage; (c) are constructed of material that is easy to clean and disinfect; (d) are easy to load and unload; and (e) do not have any sharp edges that could damage the health

care risk waste containers during loading and unloading.

• A generator, transporter or treater must ensure that a wheeled container, trolley or cart that is used to transport health care risk waste and that is under their control—

 (a) is maintained, cleaned and disinfected; and (b) is not left unattended unless it is empty and disinfected or left in a secure, demarcated area.

• A vehicle used to transport health care risk waste must—

 (a) be clearly marked to show that it is being used for that purpose; (b) be clearly marked to show the name, address and emergency telephone number of the transporter; (c) be designed to contain spillage and prevent leakage in the event of a spill; (d) have a carrying or

loading surface constructed of materials which must be capable of being easily disinfected and cleaned; and (e) be equipped with emergency equipment, including— (i) spill kits containing personal protective equipment; (ii) fire extinguishers; and (iii) disinfectants.

• A vehicle used to transport health care risk waste must comply with the National Road Traffic Act, 1996 (Act 93 of 1996), SANS 10228, SANS 10229, SANS 10231 and SANS

(GAUTENG HEALTH CARE WASTE MANAGEMENT REGULATIONS, 2004)

• A transporter must transport untreated health care risk waste in a health care risk waste container / A transporter may not transport untreated health care risk waste in the same vehicle with other waste unless the untreated health care risk waste is- (a) contained separately;

and (b) kept separate from other waste by suitable barriers / A transporter must transport untreated health care risk waste in strict compliance with the Minimum Requirements set out in item 2 of Schedule 9 / A transporter may only transport health care risk waste to- (a) a minor

or major generator, to consolidate such waste prior to the further transport or treatment of such waste; (b) a transfer facility which is permitted, and which is authorised to consolidate such waste prior to its transport to a permitted treatment facility; or (c) a treatment facility which is

permitted and authorised.

• A transporter must obtain prior written approval of the Department for the transport of any health care risk waste outside of the Province.

Internal transport:

• Internal transport of health care risk waste must occur in such a manner so as not to cause a risk of harm to any person;

 (a)where it is reasonably practicable, given the number of containers to be transported health care risk waste must be transported on trolleys suitable for that purpose, with sufficient storage space and designed to avoid spillage, breakage and other damage; (b)containers must

not be loaded onto transportation trolleys higher than the design level, and unsecured containers may not be loaded onto the trolleys; (c)unless the contents of the trolley are reasonably inaccessible, the trolleys must be locked and must not constitute a risk of contact with

infectious agents to others; (d)trolleys must not be left unattended when full, unless under secure lock; and (e)health care risk waste must during any internal transportation over distances exceeding 100 metres, be protected by a HCRW container.

GUIDELINES ON MANAGEMENT OF CORONAVIRUS OR COVID-19 HEALTH CARE WASTE

• ¾ full sealed box sets shall be removed and stored at the central storage area prior to collection for treatment and disposal / A temporary room or storage area shall be identified to store the waste for “Suspected COVID-19” .

Self isolation or quarantine at homes

• Health care waste generated from possible cases and cleaning of areas where possible cases have been (including disposable cloths, tissues, gloves, masks, etc.) shall be regarded as health care risk waste and placed in a red liner and tied when full. / The red liner shall then

be placed in a second red liner and tied / It shall be placed in a suitable and secure place and marked for storage until the individual’s test results are known / Health care waste produced shall be placed in the suspect or patient’s room awaiting collection / One should NOT

place health care waste in communal waste areas.

Western cape

• When full, the plastic bag should then be placed in a second bin bag and tied / Bags should be stored separately for five (5) days in the sun before being put out for collection by the municipality.(western cape)

Western Cape Health Care Waste Management Act, 2007.

• Only a generator, treater, transporter or disposer registered may store health care risk waste / A generator, transporter, treater or disposer of health care risk waste must at all times store health care risk waste in appropriate, clearly labelled containers, as prescribed by the

Provincial Minister / A generator, transporter, treater or disposer of health care risk waste must prevent public access to health care risk waste containers and storage facilities / A generator, transporter, treater or disposer of health care risk waste must ensure that his or her

storage area for health care risk waste is clearly demarcated and includes appropriate signage.

Western Cape Health Care Risk Waste Management Regulations, 2013

• A generator of health care risk waste must package all such waste generated by it in health care risk waste containers / A generator must clearly indicate its name and registration number on all health care risk waste containers containing health care risk waste

generated by that generator / A generator must ensure that the time period between the generation of any health care risk waste and the treatment thereof— (a) in the case of pathological waste: (i) does not exceed 72 hours if such waste is unrefrigerated; (ii) does not

exceed one week if such waste is stored at a temperature of 4 °C; or (iii) does not exceed 90 days if such waste is stored at a temperature of -2 °C; in the case of sharp waste and pharmaceutical waste, does not exceed 90 days; and in the case of all other health care risk

waste, does not exceed 14 days from the date the container is sealed. Not with standing anything contained in these regulations, health care risk waste that becomes a nuisance due to bad odours or the attraction or breeding of vectors or pests must be treated immediately.

Health care risk waste may not at any time be placed in a black plastic bag. (b) a plastic bag with a capacity of 60 litres or more is at least 80 microns thick; (c) a plastic bag with a capacity of less than 60 litres is at least 60 microns thick; and (d) a plastic bag used as a barrier in a

health care risk waste container is at least 60 microns thick. / A plastic bag used for storing health care risk waste must be placed inside a container referred to in item 1 during transportation and storage. / A reusable health care risk waste container that meets the standards set

out in SABS 0248 must have a well-fitting lid and must be kept clean and in a good condition / A health care risk waste container used for the storage of pathological waste must be manufactured from suitable materials able to withstand the low temperatures at which

pathological waste is stored / The lid of a health care risk waste container used for pathological waste must have an airtight seal to prevent the emission of odours / The lid of a disposable health care risk waste container used for sharp waste must be secured in such a way that

it cannot be reopened once closed. / Health care risk waste must be placed in a health care risk waste container / A health care risk waste storage facility at a generator must be reserved for that purpose only and, as a contingency measure, have sufficient capacity

to handle emergency storage of health care waste generated by that generator / A health care risk waste storage facility must be secured with locks on entry doors and gates to prevent access to these areas by any unauthorised person / A health care risk waste storage facility

at a generator, transporter, treater or disposer must be clearly marked with warning signs on, or adjacent to, the exterior of entry doors and gates to the storage area / A health care risk waste storage facility must be separated from any food preparation and supply area. / A

health care risk waste storage facility must have adequate ventilation and lighting and must comply with the National Building Regulations and Building Standards Act, 1977 (Act 103 of 1977) / The floor of a health care risk waste storage facility must be covered with a hard,

impermeable coating that can be easily cleaned and drained / A health care risk waste storage facility must have access to a water supply and must have appropriate spill equipment.

• Health care risk waste must be stored in a manner that will not lead to nuisances such as bad odours and the breeding of vectors.

(GAUTENG HEALTH CARE WASTE MANAGEMENT REGULATIONS, 2004)

• A person must store health care risk waste in accordance with the minimum requirements set out in schedule 9 / A major or minor generator may store health care risk waste for up to 30 days from the date the healthcare risk waste is generated or received by the relevant

generators / The 30 day limit imposed in terms of sub-regulation (2) excludes any time the health care risk waste is stored at temperature below -2 (minus two)°C / A generator must ensure that the time period between the collection of a consignment by a transporter from the

relevant generator's premises and the treatment of that health care risk waste does not exceed 72 hours / The 72 hour limit imposed in terms of sub-regulation (4) excludes any time that health care risk waste is stored at a temperature below -2 (minus two)°C at a transfer facility

for not more than 90 days. / Notwithstanding anything contained elsewhere in these Regulations: (a) a person may store sharps waste and pharmaceutical waste for up to 90 days; (b) if the odour from stored health care risk waste cannot be controlled and the odour poses a

nuisance to any person, the person responsible for storing the health care risk waste must effect more frequent removal; and (c) pathological waste not treated within 24 hours of generation must be stored at a temperature below -2 (minus two)°C / For the purposes of

transport and storage a generator must pack health care risk waste in health care risk waste containers which clearly indicate the contents and which are colour coded and marked in accordance with SANS Code of Practice 10248: Management of Health Care Waste, or the

international ISO Biohazard symbol, or other internationally recognised symbol / A generator may only pack health care risk waste in containers which comply with the Minimum Requirements for packaging of health care risk waste, as set out in Schedule 1 / A major generator must

dearly indicate the name or registration number of that generator on all containers containing its health care risk waste by using marking or a digital identification / A minor generator must clearly indicate on all containers containing its health care risk waste that the contents were

generated at a minor generator by using marking or a digital identification / A generator must seal a container when necessary, to prevent leakage or expulsion of contents / For the purposes of internal transport a generator must place health care risk waste in one or more leak

resistant receptacles / A generator must place a leak resistant container containing health care risk waste in a health care risk waste container in accordance with items 1 and 2 of Schedule 9 / A generator must place liquid health care risk waste in a capped or tightly secured leak

resistant and spill resistant container / A generator must place sharps waste in a sharps container at the point of generation and keep such waste in a sharps container at all times thereafter / A generator must seal a sharps container when it is full with a non reversible sealing

design, to prevent the release of sharps waste from the container.

A plastic bag with a capacity of 60 litres or more must be at least 80 microns in thickness / A plastic bag with a capacity of less than 60 litres must be at least 60 microns in thickness / A plastic bag used as a barrier in a container and which is at no time removed from the container,

other than for the treatment of the contents, must be at least 40 microns in thickness / A plastic bag which is used as a smaller intermediate barrier within a single ward or similar, and that is subsequently placed in a container or a further plastic bag must be at least 40 microns in

thickness / A plastic bag and a disposable container must be manufactured from polypropylene or polyethylene polymers; or polymers that cause, at a maximum, equivalent environmental impacts to those caused by polypropylene or polyethylene polymers when finally disposed of

by incineration, or treated by means of any available alternative technology / A health care risk waste container must have a fitted cover, and be kept clean and in good repair / A container used for the storage of pathological waste must be manufactured from suitable materials

• Kitchen and food waste to be collected into a leakproof polythene bag placed inside a plastic/metal basket with lid

• Non biodegradable waste to be collected in a HDPE (minimum thickness of 25 microns or 100 gauge) or LDPE (minimum thickness of 55 microns or 250 gauge) polythene bag. If local authority intends to separate non-biodegradable waste into two categories as recyclables

and residual waste, waste is to be placed in separate two bags.

• Special waste to be collected in a leak-proof yellow color HDPE (minimum thickness of 25 microns or 100 gauge) or LDPE (minimum thickness of 55 microns or 250 gauge) polythene bag. The bag is then placed in another similar yellow bag.

• Bags are to be located in a secure place outside of the reach of children and animals until discharge or disposal.

The EQA 1974 and revised HW Regulations 2005 are the only ones used.

• The requirements for separation, packaging, storage, collection, transportation, treatment and final disposal of biological-infectious hazardous waste that is generated in establishments that provide health care services

• The Official Mexican Standard establishes the classification of waste dangerous biological-infectious as well as the specifications for its management. This Official Mexican Standard is mandatory for establishments that generate bio-infectious hazardous waste and service

providers to third parties that have a direct relationship with them

• Classification of bio-infectious hazardous waste

1. Blood

2. Cultures and Strains of Biological-Infectious Agents

3. Pathological

4. Non-anatomical residues

5. Sharp objects

• Comply with the provisions corresponding to the following phases of handling, as appropriate :a) Identification of waste. b) Packaging of the waste generated. c) Temporary storage. d) Collection and external transport. e) Treatment. f) Final provision.

Health Care Waste Management Guideline 2014 provides step by step process flow for waste management of various level of health care facilities but poor implementation N/A

• Designate a storage area for COVID 19 waste at the hospital

• Community hospital send waste to district hospital once a week

• Temperature-controlled storage available at district level

• Kitchen and food waste

  - collected by special waste collection service, whenever possible

  - only accept food waste that has been kept for 3 days period in place

  - bags are collected without opening

  - bags can be disinfected prior to loading into vehicle

• Non-biodegradable waste

  - collected by special waste collection service, whenever possible

  - 3 days storage before collection

  - separated recyclables can be handed over to recyclable collection scheme under

    guidance of Public Health Inspector/Medical Officer of Health and local authority

• Special waste

  - collected by special waste collection services only

  - 3 days storage before collection

  - disinfection of bags prior to load into vehicle

• Transportation must be done by organizations with license to transport

• Temperature-controlled vehicle is required

• COVID 19 waste must be treated within 48 hours after pick up

Red binSome selected health care facilities have standard storage facilities, the rest hospitals have unmanaged storage facilities.

• An area should be designated for the temporary storage of waste biological-infectious dangerous.

• Packaged biological-infectious hazardous waste should be stored in metal or plastic containers with lids and be labeled with the symbol universal biological risk, with the legend " BIOLOGICAL HAZARDOUS WASTE-INFECTIOUS ”

• The temporary storage period will be subject to the type of generating establishment, as follows:

(a) Level I: Maximum 30 days.

(b) Level II: Maximum 15 days.

(c) Level III: Maximum 7 day

• Pathological, human or animal residues (other than formaldehyde) they must be kept at a temperature not higher than 4°C (four degrees Celsius), in pathology areas, or in temporary warehouses with refrigeration systems or in refrigerators in areas designated by the person in

charge of the generating establishment within it.

• The temporary storage area for biological hazardous waste-infectious should:

- Be separated from the patient areas, medicine warehouse and materials for their care, kitchens, dining rooms, facilities sanitary, meeting places, recreation areas, offices, workshops and laundries.

- Be covered, be easily accessible, for collection and transport, without risks of flood and entry of animals.

- Have signs and signs alluding to their dangerousness, in visible places and forms, access to this area will only be allowed to personnel responsible for these activities.

- The design, construction and location of temporary storage areas destined to the handling of bio-infectious hazardous waste in the service providers, must comply with the provisions indicated and have the corresponding authorization from the SEMARNAT.

- Establishments generating biological-infectious hazardous waste that do not have available spaces to build a storage temporary, they may use plastic or metal containers for this purpose, as long as they meet the requirements mentioned in paragraphs a), b)and c) of this

numeral

Biological-infectious hazardous waste may be stored in collection centers, previously authorized by SEMARNAT. These centers of storage must operate refrigeration systems to maintain hazardous waste biologically-infectious at a maximum temperature of 4 ° C (four

degrees Celsius) and keep a log in accordance with article 21 of the Regulations on Hazardous Waste of the General Law of Ecological Balance and Protection of Environment. The length of stay of waste in a collection center may be up to thirty days.

• Some hospitals do have cold rooms for temporary storage till the dedicated lorry arrives.

• Collection can be daily or 3 times a week depending on the quantity.

GUIDELINES ON MANAGEMENT OF CORONAVIRUS OR COVID-19 HEALTH CARE WASTE

A separate waste manifest document shall be made available to the health care facility indicating the volumes of COVID-19 waste removed.

Western Cape Health Care Waste Management Act, 2007.

• A generator must segregate different categories of health care waste at the point of generation and put reasonable measures in place to maintain this

segregation at all times thereafter.

Reuse (Western Cape Health Care Risk Waste Management Regulations,

2013)

• A generator who makes use of a reusable health care risk waste container must, before doing so, ensure that the container has been properly maintained and decontaminated so that it is safe for handling, visibly clean and free of odours, blood, soil and debris.

• A generator, transporter or treater must take reasonable measures to ensure that once health care risk waste is placed in a health care risk waste container, it is not removed from that container

• The normal system that have been put by government are still applying (national and provincial). However, it is important to note that at a household level, generally, there is no separation of waste, so there is still a possibility that to some extent medical waste may be mixed

with the normal general waste

(GAUTENG HEALTH CARE WASTE MANAGEMENT REGULATIONS, 2004)

Segregation

• A generator must segregate health care risk waste from health care general waste at the point of generation, and take all reasonable measures to maintain such segregation at all times thereafter.

• A generator may not cause health care risk waste to be treated together with health care general waste.

Waste minimisation

• A generator must where reasonably practicable, minimise the volume of health care risk waste in its operations by minimising the generation of health care risk waste at source.

• The Department may set targets for waste minimisation, in general or for a specific sector or institution, by publication of a notice in the Provincial Gazette.

Reusable

Adequate disinfection of reusable health care risk waste containers must be tested and documented based on swab tests or similar sampling procedures for relevant biological indicators, which tests or sampling must be conducted by a competent person.

Separate waste to minimum 3 categories:

• Kitchen and food waste, includes waste generated from food processing, leftover after consumption, spoiled/discarded foods

• Non biodegradable waste

• Special waste, includes waste and potentially contaminated items such as face masks, masks, gloves, handkerchiefs, tissues, sanitary pads, diapers, and other materials contaminated by body fluids of residents.

• 2 types of separation: (i) sharp items; (ii) non sharp items

• COVID-19 waste is included under the non sharp items.

• Disinfect and double bag COVID-19 waste

Currently no separation of CW is done. And all waste are sent for incineration

Identification and Packaging

• Blood --> Liquids --> Containers hermetic

• Crops and strains of Infectious Agents --> Solids --> Polyethylene Bags

• Pathological --> Solids ---> Polyethylene bags --> Liquids -> Containers hermetic

• Non-anatomical waste -> Solids -> Polyethylene bags-> Liquids-> Containers Hermetic

• Sharp objects --> Solids --> Rigid Containers/Polypropylene

Bags will be filled to 80 percent (80% ) of capacity, closing before be transported to the temporary storage site and may not be opened or emptied. The bags must be made of translucent red polyethylene of minimum caliber 200 and translucent yellow color of minimum 300

gauge, waterproof and with a heavy metal content of not more that one part per million (PPM) and free of chlorine. They must also be marked with the universal risk symbol and the legend Biological - Infectious Hazardous Waste (appendix normative), must comply with the

minimum values of the indicated parameters.

COVID-19 infected wastes are all segregated separately. They are not mixed with the other waste. All the waste which might be possible infected are considered as infectious wastes. All biomedical waste placed in RED BINS

Transportation is done only by the special lorry licensed to transport hazardous waste and these belong to the waste companies.

Collection and transportation of bio-infectious hazardous waste referred to in this Official Mexican Standard, must be carried out in accordance with the provisions of applicable legal systems and comply with the following:

• Only waste that complies with packaging, packaging and labeled or labeled as established in point 6.2 (identification and packaging) of this Official Standard Mexican

• Hazardous biological-infectious waste must not be compacted during its collection and transportation

• The containers referred to in point 6.3.2 (Packaged biological-infectious hazardous waste) must be disinfected and washed after each harvest cycle.

• Collection vehicles must be closed box and hermetic, have runoff catchment systems, and operate with cooling systems to keep residues at a maximum temperature of 4 ° C (four degrees Celsius). Additionally, vehicles with a payload capacity of 1,000 kg or more must operate

with mechanized loading and unloading systems.

• During transportation, hazardous biological-infectious waste without treatment must not be mixed with any other type of municipal or industrial origin

(CSIR-UNEP Questionnaire)

• There is a plan for Gauteng province : https://bit.ly/2yTLHbG

Policy for KZN : https://bit.ly/2WSztZ3

• HCRW is addressed in the Industry WMplan for Western Cape : https://bit.ly/2WuPNzX

The above mentioned policies and plans are intended to manage medical waste

(GAUTENG HEALTH CARE WASTE MANAGEMENT REGULATIONS, 2004)

11. (1) A generator must take all reasonable measures to ensure that once health care risk waste is placed in a health care risk waste container, the health care risk waste is not removed from that container for the purposes of-

(a) decanting it into another container;

(b) sorting it; or

(c) any other purpose;

until such health care risk waste is received by the relevant treatment facility.

(2) To avoid injuries to or infection of people, a generator must-

(a) take all necessary measures to ensure that reusable containers are effectively disinfected before re-use, according to the standards specified in Schedule 2; and

(b) provide and require all persons who manually handle containers of untreated health care risk waste to wear clean, protective gloves and overalls, changeable lab coats or other appropriate personal protective equipment.

General

(a) Disposal of treated health care risk waste may not occur in a manner which causes harm to the public health or the environment.

(b) Health care risk waste which has been effectively treated, may be mixed with general waste, provided this is in accordance with the Minimum Requirements for the Handling, Classification and Disposal of Hazardous Waste.

N/A Draft Action Plan tabled 2016 (but has yet been officially announced)
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