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Foreword
Considering the rapid and relentless spread of the COVID-19
pandemic in the world, it has become pertinent to ensure a
robust system of waste management. As per the WHO, the
spread of the virus is not only air borne, but also can occur
via surfaces, which is why, proper disposal of waste is a health
and safety issue. With biomedical waste, the levels of risk are
more pronounced.
Biomedical waste is different from regular solid waste and
must be treated in a different manner as well. In light of
the current health crisis, our country witnessed a dire need
to improve segregation and disposal methods, keeping in

Prof K. VijayRaghavan

Principal Scientific Adviser to the Government of India

mind the safety of those handling the waste. As the report
rightly mentions, the Central Pollution Control Board (CPCB)

guidelines to households, and most importantly, making sure

released a set of guidelines for the appropriate management

that guidelines were being complied with.

of biomedical waste in terms of segregation, treatment, as
well as necessary measures for safety of healthcare and

The report ends by identifying the gaps in our public health

sanitation workers. The Central Pollution Control Board has

policy and waste management systems and calls for the

also been following up with all SPCBs/PCCs to ensure effective

improvement of citizen engagement and empowerment of

management of biomedical waste in States/UTs. The quick

informal workers, both of which are groups that can have

response and following of important guidelines laid down by

a huge impact on the efficiency of the waste management

the WHO have been an impressive feat by the country’s nodal

system in the country.

agency for waste management.
I am delighted that the team at Invest India has brought this
The task has, understandably, not been a simple one. COVID-19

body of work that helps the reader truly grasp one of the most

applied much strain on the country’s waste management

important, and one of the least highlighted issues during

infrastructure, seen even in large states such as Maharashtra

a health crisis of this magnitude. This report about India’s

and Delhi. This report brings to light the experiences of

biomedical waste management during COVID-19 provides a

both states, and the ways in which they have tackled this

detailed overview of India’s experiences, highlighting not only

mammoth task. It also outlines the various steps taken by a

the gaps in our system and infrastructure, but providing a way

number of countries, such as the United States, South Korea,

forward to improve these systems. The roles of the various

Germany, Indonesia, Philippines, and their efforts to manage

stakeholders in the system are clearly explained, as well as

the mounting biomedical wastes during COVID-19. This allows

the responsibilities of the citizen in being active participants

the reader to understand the global impact of the pandemic

in the waste management system.

on waste generation.
As India battles the scourge of the COVID-19 pandemic,
Figures released by the CPCB on the 10th of May 2021, indicate

we must take time to understand the diversity of frontline

that biomedical waste attributed to COVID was approximately

workers, including those who have to deal with the rising

230 tonnes per day, which is in addition to the 600 tonnes of

biomedical wastes. It is therefore extremely important that

non-COVID BMW generated every day. Issues that needed to

our waste management systems are efficient and robust

be urgently addressed included training the staff and sanitary

enough to deal with the ongoing crisis, as well as preparing us

workers to handle waste, ensuring clear communication of

for any similar crises in the future.

Foreword
Waste Management, and particularly harmful bio waste
management, is still a challenge in most countries around
the world and like in most other issues, India’s situation
becomes unique and more challenging owing to its large
population. Waste management particularly becomes trickier
as population rises. To target this specific condition, the
Prime Minister’s flagship initiatives like the Swatchch Bharat
Abhiyan have been rolled out and India continues to make
every effort possible to solve one of the country’s most
pertinent problems.
Untreated biomedical waste poses a threat not just to the
environment but also to the very human life that the waste
was created saving. We thus have no other choice but to
double down on our efforts and we choose to begin with
highlighting the problem in all its details and suggesting
possible solutions, all the while raising awareness especially
in the medical community.
We believe that in a scenario such as this, citizen’s participation
becomes a deciding factor in how quickly and how efficiently

Deepak Bagla
MD & CEO, Invest India

we are able to lift our nation out of this situation. We need

in our war against untreated waste. I thank the efforts of

people of the country to compliment government’s efforts

Invest India’s teams in bringing out this report on a very real

and even proactively augment them. The medical community

issue that requires everyone’s immediate attention.

in particular, which is already very efficiently shouldering the
burden of the pandemic, has to come forward to ensure that
waste generated from medical institutions reaches proper
treatment zones.
India has always shown an excellent example of government
private partnership to the world, most recently in creation
home grown vaccines against the corona virus. This report
also highlights the contribution of private organisations in
lending their strengths for the benefit of the masses. Many
young entrepreneurs from India took up this challenge and
created specific solutions for the problem.
With this report we hope to provide a reference point for a
revolution in waste management in India. By highlighting the
best global practices, we hope to propel the country forward
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ABstract
A 2017 WHO report, titled ‘Healthcare Waste

handling COVID-19 BMW. This report also discusses

Management Status in Countries of the South-East

the practices undertaken by a number of countries,

Asia Region’, stated that 72 per cent of India’s

as well as those suggested by WHO. In India, the

hospitals do not segregate their waste, and only

country’s nodal waste management body, the

50 per cent ensure daily waste collection by the

Central Pollution Control Board (CPCB) released a

authorised Common Bio-medical Waste Treatment

set of guidelines for the appropriate management

and Disposal Facility (CBWTF) . It is further claimed

of BMW in terms of segregation, treatment, as well

that 70 per cent of the BMW produced in India gets

as necessary measures for safety of healthcare and

treated in incinerators, while 30 per cent of it is either

sanitation workers. This global overview allows us

illegally dumped or found as common garbage on the

to undertake a comparative view of the possible

roads.

responses to COVID-19 waste and understand
whether India can do more. We also take a look at the

With the onset of COVID-19, the impact of such

novel challenges that COVID-19 has brought upon

inadequacies

environmental

our waste management infrastructure, the extent to

degradation resulting in rapid and relentless spread

which CPCB regulations are actually followed in the

of the virus, not only from human-to-human contact,

country and understand the experiences of the two

but according to the WHO, also via objects such as

most impacted states in the country – Maharashtra

clothing, furniture, etc. The lack of proper disposal

and Delhi.

may

go

beyond

of waste, may become a pertinent health and safety
challenge.

With this extensive backdrop, the report then mentions
the challenges in our policies and infrastructure. It

This report begins by outlining the definition of BMW,

also suggests potential remedies to these gaps, either

what differentiates it from common solid waste, and

through lessons learned from global experiences, or

why the management of such waste is necessary.

within the specific context of India. Either way, our

Subsequently, we understand the existing waste

aim with this report is to emphasise on the importance

management infrastructure in India, including the

of an efficient system of waste management in the

various international conventions it is a signatory to,

country, which is made even more pertinent as we

the central and state bodies in the framework, and the

continue to battle the pandemic, perhaps for the

division of roles amongst the various stakeholders.

foreseeable future.

It was globally recognised that managing COVID-19
waste is a highly important step towards combatting
the virus itself. Countries across the world, therefore,
enacted

policies

specifically

targeted

towards
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Chapter-1
INTROduction

Categories of Biomedical
waste (as per BMW Rules 2016)
1. Yellow Category
a. Human Anatomical Waste

Defining Biomedical Waste

b. Animal Anatomical Waste

‘Bio-Medical Waste (BMW)’ means any waste, which
is generated during the diagnosis, treatment or

c. Soiled Waste

immunisation of human beings or animals or research

d. Expired or Discarded Medicines

activities pertaining thereto or in the production or

e. Chemical Waste

testing of biological or in health camps, including
the categories mentioned in Schedule I appended

f. Chemical Liquid Waste

in Bio-Medical Waste Management Rules, 2016.

g. Discarded linen, mattresses, beddings

It follows the cradle to grave approach, which
is

characterisation,

quantification,

segregation,

storage, transport, and treatment of BMW. The
basic principle of good BMW practice is based on the
concept of 3Rs, namely, reduce, recycle, and reuse.

contaminated with blood or body fluid.
h. Microbiology, Biotechnology and other 		
clinical laboratory waste

Therefore, the various methods of BMW disposal,
according to their desirability, are prevent, reduce,
reuse, recycle, recover, treat, and lastly dispose.

As per WHO report, only about 10–25

2. Red Category :
Contaminated Waste (Recyclable)

per cent of BMW is hazardous, and the

3. White (Translucent) category:

remaining 75–95 per cent is non-hazardous

Waste sharps including metals

and is general waste. When the hazardous
part of the waste, which is not segregated
at source, is mixed with non-hazardous
waste,

the

physical,

chemical,

and/or

microbiological part of the waste is a
health hazard to environment and healthcare workers associated with collection,
handling, treatment, and disposal
of such waste.
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4. Blue Category:
a. Glassware
b. Metallic Body Implants
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Chapter 2
Problem Statement
I. Why is BMW Necessary?

Medical care is vital for our life and health, but the

to combat this pandemic have also significantly shot-

waste generated from medical activities represents

up the quantity of BMW generation and thus a major

a real threat to the environment and human world.

challenge lies in the safe disposal of the large quantity

Improper management of BMW generated in health

of BMW generated. As India already has inadequate

care facilities causes a direct health impact on waste

waste treatment facilities, and the sudden outbreak

management/collection/segregation

of the COVID-19 virus led to significant growth BMW,

workers

chain,

environment and animals around.

consequently safe disposal of a large quantity of waste
has become a serious concern.

Additionally, considering the epidemic situation and
widespread transmission of COVID-19 globally, efforts
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a. Environmental Effects

Improper segregation of BMW and different medical

to landfills, biomedical waste needs to be properly

waste streams from the point of origin can trigger a

contained to keep it away from birds, rodents, and

domino-like effect on the environment that incurs

stray animals (as well as humans). This enhances

dangers to people, animals, or soil and water sources.

packaging and labelling of contaminants and helps

It has the potential to contaminate groundwater

prevent the spread of illness through human and

sources, which in turn may infect humans and animals

animal populations – by air, land, or water.

alike. From hospital’s waste and storage receptacles

B. Prevents Illegal Trading of Medical Waste

• Biomedical waste when not disposed of properly
can pose serious risks to society, the environment
and promotes illegal trading of medical waste. In
developing countries not disposing used medical items
correctly often leads to items like syringes and needles
getting illegally recycled, repacked and sold in the
grey market. The health risks that are incurred in using
these syringes and needles are the primary causes of
widespread diseases. 		
• Used syringes and needles are contaminated
with unkown substances, and it may lead to the
contraction of different diseases, if reused. Illegal
reuse of pharmaceuticals is another major concern for
disposing BMW.
• In the context of COVID-19, attention has turned
towards illegal disposal of medical waste. Hospitals
are supposed to attach themselves with the nearest
incinerator and send their medical waste there in colorcoded bags. Instead, most of the time, the waste is
dumped illegally in suburban areas, waterbodies and
marshlands, posing a public health problem.
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II. The Unique Challenge POSED BY COVID-19
The scourge of biomedical waste has plagued India

The sources of this rising amount of waste are broadly

for decades. Even before COVID-19, it produced

divided into two categories: waste generated by

approximately 600 tonnes of biomedical waste per

medical facilities, and by households. As of 23 May

day, with inadequate management infrastructure to

2021, India has conducted over 330 million tests

completely dispose waste even at those levels.

for COVID-19.

Figures released by the CPCB on 10 May 2021, indicate

of medical facilities to treat the patients has also

that BMW attributed to COVID was approximately 230

been producing more waste, including cotton swabs,

tonnes per day, which is in addition to the 600 tonnes of

samples, injections, and other inputs necessary.

non-COVID BMW generated every day. The country’s

Secondly, as many COVID-19 positive patients have

198 Biomedical Waste Treatment Centers (BMWTCs)

been advised to quarantine at home in case of mild

and 225 medical centers with captive waste treatment

symptoms, a large part of households waste has also

facilities were found insufficient to handle even 700

become BMW, such as gloves, masks, etc.

With over two crore cases, the use

tonnes of waste generated per day.

COVID-19 RELATED BIO-MEDICAL
WASTE GENERATION IN INDIA
4,253.46
Tonnes

5,238.45
Tonnes

5,490
Tonnes

5,597
Tonnes

September

October

4,864
Tonnes

4,530
Tonnes

3,025.41
Tonnes

June

July

August

November

December

Source: Central Pollution Control Board (CPCB)
ndtv.com/swasthindia | #BanegaSwasthIndia

The transmission of COVID-19, although primarily

and furniture). In addition, as studies have found the

from human-to-human contact, has also been found

virus to be viable on plastic and metal surfaces, this

to occur via fomites (objects or materials which are

information becomes pertinent to forming policies on

likely to carry infection, such as clothes, utensils,

COVID-19 waste disposal.

Page 9

BIO-MEDICAL WASTE MANAGEMENT IN INDIA

In light of the rising amounts of waste generated during

•

the pandemic, there are certain unique challenges that
India faces, and must address immediately. These

Management of wastewater discharge from health
care facilities and sludge disposal.

•

include:

Separate vehicles for collecting COVID-19 waste
from homes and quarantine centers to CBMWTF
and arrangement of chemicals to disinfect these

•

Adequate training to staff and sanitary workers to

vehicles.

handle general waste.
•

Proper separation and collection of waste.

Most importantly, it is imperative to ensure that the

•

Availability of PPEs and other disinfectants to

rules of proper biomedical waste management are

collection staff.

complied with by healthcare facilities across the

Proper usage and removal of PPEs among sanitary

country. According to the CPCB, only 1.1 lakh out of 2.7

workers.

lakh healthcare facilities had complied with the 2016

Social distancing norms at collection centers and

BMWM and Solid Waste rules.

•
•

treatment plants.

Details on the generation of COVID-19 related BMW in Indian States/UTs from June 2020 to December 2020
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S. No.

States/UTs

1

Andaman & Nicobar

2

Andhra Pradesh

3

Generated BMW (In
June
2020

July
2020

August
2020

0.42

INP

165.48

Arunachal Pradesh

4

Total Number
of CBMWFs (Till
December 2020)

September
2020

October
2020

November
2020

December
2020

INP

0.42

0.434

0.42

0.43

0

182.81

118.82

112.35

116.095

317.91

328.51

11

3.36

3.36

3.80

3.36

3.472

3.36

3.47

0

Assam

28.38

20.68

12.57

62.61

51.739

50.07

23.41

1

5

Bihar

6.84

20.76

41.54

45.36

44.64

28.08

23.31

4

6

Chandigarh

29.85

5.65

55.34

43.02

73.191

70.83

73.19

1

7

Chhattisgarh

11.19

INP

13.39

9.3

9.61

9.3

9.61

4

8

Daman & Diu

0

INP

0.00

0.48

2.387

1.08

1.15

1

9

Delhi

333.42

389.58

296.14

382.5

365.893

385.47

321.32

2

10

Goa

0.81

0.81

INP

15

7.75

5.43

5.39

0

11

Gujarat

350.79

306.14

360.04

622.89

545.879

423.51

479.57

20

12

Haryana

75.33

184.18

210.69

278.31

238.452

239.4

209.93

11

13

Himachal Pradesh

3.81

12.50

4.94

25.2

28.117

30.03

48.24

2

14

Jammu & Kashmir

10.71

9.77

51.77

57.39

59.303

44.82

35.12

2

15

Jharkhand

INP

INP

2.59

4.8

4.96

4.8

11.63

4
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S. No.

States/UTs

Generated BMW (In
June
2020

July
2020

84

540.28

141.3

August
2020

Total Number
of CBMWFs (Till
December 2020)

September
2020

October
2020

November
2020

December
2020

588.03

168

218.023

210.99

218.02

26

293.32

588.05

494.1

641.979

600.393

542.47

1

0.3

INP

INP

0.3

0.31

0.3

0.31

0

16

Karnataka

17

Kerala

18

Lakshadweep

19

Madhya Pradesh

224.58

56.40

106.59

339

308.419

208.65

249.49

13

20

Maharashtra

524.82

1180

1359

524.82

542.314

609

629.30

29

21

Manipur

5.13

0.20

2.09

5.13

5.301

5.13

9.27

1

22

Meghalaya

5.1

1.74

6.34

9.9

12.028

7.65

8.56

2

23

Mizoram

4.2

INP

INP

4.2

3.224

3012

3.22

0

24

Nagaland

3.6

3.4

3.10

2.85

3.317

1.86

2.29

0

25

Odisha

31.86

106.63

109.19

134.01

183.458

222.66

125.58

5

26

Puducherry

18.63

35.82

41.54

63

58.652

28.74

17.11

1

27

Punjab

48

35.59

21.19

234.42

149.606

96.51

86.99

5

28

Rajasthan

177

7.15

50.43

145.08

171.554

141.93

105.93

8

29

Sikkim

6

0.20

0.30

6

4.216

3.69

2.45

0

30

Tamil Nadu

312.3

401.29

481.10

543.708

524.179

300.75

251.22

8

31

Telangana

12.3

10.50

24.04

188.82

144.801

103.89

68.82

11

32

Tripura

0.45

INP

INP

0.45

0.465

0.45

0.47

0

33

Uttarakhand

0.45

0.82

41.45

21.72

108.996

56.76

76.26

2

34

Uttar Pradesh

210

307.54

408.86

507.15

478.082

316.71

276.46

18

35

West Bengal

195

136.37

235.12

434.76

486.793

330.84

279.06

6

5490

5597

4864.53

4527.55

198

Total

3025.41

4253.46 5238.45

Total waste generated from June–December 2020 = 28,747.91 tonnes
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III. Gaps in Public Health Policy
A. Capacity
Currently, in India, there are 198 CBMWTF in operation

hospitals. As the increased generation of BMW is

and 28 are under construction. All of these were

inevitable during COVID-19 outbreak, safe handling,

designed and considered for a number of health care

treatment and disposal of waste is prioritised for

facilities in and around the city where CBWTF is to be

minimising contamination of land, water and air. There

established. During the current epidemic situation,

is a great need for rapid development of many more

BMW has also been generated from homes in

CBMWTF to fulfil the need of treatment and disposal

quarantine, isolation wards, cremation grounds, public

of all BMW generated in India.

places, and testing/sampling labs in addition to

B. Implementation
BMW

at

Some recommendations to tackle these inefficiencies

municipal level following regulatory guidelines defined

management

is

mostly

implemented

include undertaking work studies to identify bottlenecks

by respective states. However, there is evidence from

in the system, as well as financial auditing to identify

various government reports indicating that Urban Local

ways to improve staff performance. Being heavily

Bodies (ULBs) have not been as efficient in carrying out

dependent on state governments for funding, these

the tasks supposed to. The major reason behind this

ULBs, do not have the resources to obtain land or

is lack of skills, knowledge, and subject-matter experts

technologies to manage BMW and should therefore be

within the ULBs. Staff is not adequately trained to

given proper assistance. Experts have also suggested

handle this waste and is unaware of the prescribed

that instead of ULBs, training separate workers to

regulations and guidelines.

collect BMW from households and the CBWTFs should
handle the task themselves.

Moreover,

ULBs

are

not

equipped

enough

for

understanding or adopting the new technologies for

National Rural Health Mission (NRHM), Ministry of

treatment of BMW. Both nationally and internationally

Health and Family Welfare, in its report titled ‘Quality

new technologies are coming up but due to old

Management in Public Health Facilities’, described the

parameters and standards and lack of any apex body

various challenges and gaps in the existing public health

for assessment and approval of these technologies, we

system in great detail. The report highlighted that

are not able to adopt them.

while Biomedical Waste Management and Handling
Rules have been in existing since 1998, key processes

Additionally, the guidelines require ULBs to designate

like segregation of waste before disposal is not done

a nodal officer to update the ‘COVID-19 BMW Tracking

in accordance with the rules. It also mentions the lack

App’ on a daily basis. As per the information from

of a well-defined storage site for BMW, which in turn

SPCBs, only 15 states and UTs have implemented this

defeats the entire purpose of waste segregation and

app, creating a state-wise disparity on crucial data.

collection. The report finally suggests various solutions

In fact, some SPCBs also admit to the absence of

for procurement, storage, and disposal of biomedical

accurate data, which is often based on extrapolation

waste also calling out for professional training for

and manipulation due to the presence of numerous

officials in the sector.

loopholes in the system.
Page 12
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Combating this issue of biomedical waste management

environmental challenges for various communities,

has, thus, intertwined multifaceted humanitarian and

and therefore, needs immediate responsiveness.

C. Regulation Framework
BMW Management Rules, 2016 direct about the

or neutralization prior to mixing with other effluents

phase-out use of chlorinated plastic bags, gloves, and

generated from health-care facilities, and treatment

blood bags within two years of notification of BMW

and disposal of liquid waste in accordance with the

management 2016 rules, i.e. by 27 March 2018. But as

Water Prevention and Control of Pollution Act, 1974

per the Bio-Medical Waste Management (Amendment)

( 6 of 1974). Some states have made a wastewater

Rules, 2018, use of chlorinated plastic bags (excluding

treatment plant (ETP/STP) within the hospital (with 50

blood bags) and gloves has to be phased out by the 27

beds or more) mandatory. They can discharge their

March 2019.

wastewater only after meeting the required standards.
In practice, the facilities are struggling with the

Considering the BMW Rules 2016 implementation, one

installation of such a plant and are directly discharging

of the biggest challenges the government hospitals

the wastewater into the sewer line.

and small health care facilities faces is the lack of
funds. The cost to phase out chlorinated plastic bags,
gloves, blood bags and to establish a bar code system
for bags/containers will be very high and the time span
considered for undertaking this mammoth task, i.e.,
two years, is too short. Average use of water/hospital
bed/day is 400– 500 a day. According to the rules,
health-care facilities are required to ensure segregation
of liquid chemical waste at the source, pretreatment
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Chapter 3
Framework for Biomedical
Waste Management In India
Policy Framework
Bio-medical Waste (Management & Handling) Rules,

also simplified the process of categorisation of waste

1998 were notified by the Ministry of Environment &

and authorisation. These rules apply to all persons

Forests (MoEF) under the Environment (Protection)

who generate, collect, receive, store, transport, treat,

Act, 1986, in order to streamline the waste collection,

dispose, or handle BMW in any form including hospitals,

processing and disposal practices, the Government of

nursing

India has been revising the rules from time to time.

institutions, animal houses, pathological laboratories,

The rules were amended in 2016 and again in May

blood banks, Ayush hospitals, clinical establishments,

2019. In the new Biomedical Waste Management

research or educational institutions, health camps,

Rules, 2016, several changes and additions have been

medical or surgical camps, vaccination camps, blood

made to further improve the collection, segregation,

donation camps, first aid rooms of schools, forensic

processing, treatment and disposal of the biomedical

laboratories and research labs.

wastes in an environmentally sound manner. It has

Page 14

homes,

clinics,

dispensaries,

veterinary
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Salient features of Bio-Medical Waste Management
(Amendment) Rules, 2018

Bio-medical
waste generators

All healthcare
facilities

Lorem ipsum dolor sit amet,

elit, sed diam nonummy nibh

consectetuer adipiscing elit,

euismod tincidunt ut laoreet

sed diam nonummy nibh

dolore magna aliquam erat vo-

euismod tincidunt ut laoreet

lutpat. Lorem Ipsum Dolor Sit

including hospitals, nursing homes, clinics, dispensaries,

dolore
aliquam erat
voAmet,
shallmagna
make available
the annual
reportConsectetuer
on its websiteAdipiscing
within a

veterinary institutions, animal houses, pathological

lutpat.
Korem
ipsum
Elit,
Sed Diam Nonummy
period
of two
yearsdolor
fromsit
the date
of publication
of the Nibh

laboratories, blood banks, health care facilities, and clinical

amet,
consectetuer
Bio-Medical
Wasteadipiscing
ManagementEuismod.
(Amendment) Rules, 2018.

establishments will have to phase out chlorinated plastic
bags (excluding blood bags) and gloves by 27 March 2019.

Every
Cloud
occupier
Access

The State
Pollution
Control Boards/ Pollution Control Committees have to
compile, review and analyse the information received
and send this information to the Central Pollution Control
Board in a new Form (Form IV A).

Lorem
ipsumhaving
dolor administrative
sit amet,
elit, sedover
diam
nonummy
nibh
i.e.
a person
control
the
institution
consectetuer
adipiscing
elit, biomedical
euismod
tincidunt
ut laoreet
and
the premises
generating
waste
shall pre-treat
sedlaboratory
diam nonummy
dolore
magna
erat
vothe
waste,nibh
microbiological
waste,
bloodaliquam
samples,
and
euismod
tincidunt
laoreet or sterilization
lutpat. Lorem
IpsuminDolor
blood
bags
throughut
disinfection
on-site
the Sit
dolore magna
aliquambyerat
vo-or guidelines
Amet, Consectetuer
Adipiscing
manner
as prescribed
WHO
on safe management
lutpat.
Korem
sit
Elit,
Diam
of
wastes
from ipsum
healthdolor
care activities
andSed
WHO
BlueNonummy
Book 2014Nibh
and
amet,
consectetuer
adipiscing
Euismod.
then
sent
to the common
bio-medical
waste treatment facility for
final disposal.
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Agency Responsible for Framing these Guidelines
The Ministry of Environment, Forest and Climate Change

health care establishments of the Armed Forces under

is the nodal agency for framing the rules, as the rules

the Ministry of Defense shall be the Director General,

have been made under the Environment Protection

Armed Forces Medical Services (DGAFMS). These

Act (EPA) 1986. The drafting committee includes other

rules stipulate duties of the Occupier or Operator of a

important stakeholders such as members from the

CBWTF as well as the identified authorities.

Ministry of Health, Indian Medical Association (IMA),
members from leading public and private hospitals,

All the HCFs, Department of Health of the State/

the National AIDS Control Organization (NACO),

Union Territory and MoH are responsible for the

CPCB, representatives from SPCB, CBWTFs, NGOs, etc.

implementation of these rules. In 2015, Kayakalp, an

However, Ministry of Health and Family Welfare is the

initiative for awards to public health facilities, was

implementing body.

launched by the Ministry of Health and Family Welfare.
Apart from encouraging public health facilities to

The prescribed authority for enforcement of the

keep a clean and hygienic environment, they were

provisions of these rules with respect of all the health

encouraged to develop systems for proper bio-waste

care facilities located in any State/Union Territory is

disposal under the mission.

the respective State Pollution Control Board (SPCB)/
Pollution Control Committee (PCC) and in case of

Waste Management Committee
The rule requires the formation of a waste management

Commissioner or Additional District Magistrate) to

committee at all health-care facilities above 30

monitor compliance of the provisions of these rules

beds. If the facility is less than 30 beds, a designated

in the health-care facilities and in the CBWTFs. It is

person will review waste management in the hospital

required to submit a biannual report to the State

and submit the report. The committee/designated

Advisory Committee and SPCB/PCC.

person is responsible for reviewing and monitoring all

Apart

activities related to biomedical waste management.

authorisation under BMWM Rules, 2016, the CBWTFs

The rule also requires formation of a District Level

are responsible for the safe handling of biomedical

Monitoring Committee under the chairmanship of the

waste in its coverage area as follows:

District Collector (or District Magistrate or Deputy
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BMW generated from the hospitals shall be treated

Every healthcare facility, both bedded and non-bedded,

and disposed by CBWTF. In case there is no common

is required to take authorisation from concerned State

facility in the reach of a healthcare facility, then such

Pollution Control Board / Pollution Control Committee

healthcare facility should install captive treatment and

(SPCB/PCC) for management of BMW.

disposal facility. There are 200 authorised CBWTFs in 28
states for environmentally safe disposal of biomedical
waste. Remaining seven states namely Goa, Andaman
Nicobar, Arunachal Pradesh, Lakshadweep, Mizoram,
Nagaland, and Sikkim do not have CBWTFs. Apart
from common facilities, there are 12,296 number of
captive treatment and disposal facilities installed by
Healthcare Facilities.

Central Pollution Control Board has been following

facilitate stakeholders to ensure proper treatment

up with all SPCBs/PCCs to ensure effective

and disposal of BMW in line with provisions of Bio-

management of biomedical waste in States/UTs.

medical Waste Management Rules, 2016:

CPCB has also prepared the following guidelines to
Guidelines for Handling, Treatment and Disposal

Guidelines for Handling of Biomedical Waste for

of Waste Generated during Treatment/Diagnosis/

Utilisation.

Quarantine of COVID-19 Patients (Revision 4).
Environmentally Sound Management of Mercury
Revised

Guidelines

for

Common

Bio-medical

Waste Generated from Health Care Facilities.

Waste Treatment and Disposal Facilities.
Guidelines
Guidelines for Management of Healthcare Waste

for

‘Imposition

of

Environmental

Compensation against HCFs and CBWTFs’.

in Health Care Facilities as per Bio Medical Waste
Management Rules, 2016.
Guidelines for Bar Code System for Effective

Guidelines

for

Residence

Time

Verification
in

of

Secondary

Two

Seconds

Combustion

Chamber of the Biomedical Waste Incinerator.

Management of Bio-Medical Waste.
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Waste Collection and Segregation
The principles of BWM broadly comprise general

with certain set of regulations bounded by scientific

hygiene and sanitation regulations, waste minimisation,

methodology by the following steps (figure below).

waste segregation and disposal. It revolves in dealing

Segrgation

Safety and
Storage
Devices

01
06

02

05

03

Transportation

04

Storage
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Waste
Labelling

Collection
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According to the rules, 2016, waste should be

No untreated bio-medical waste shall be mixed with

segregated into four categories viz. yellow, red,

other wastes.

white, and blue. The BMW shall be segregated
into containers or bags at the point of generation

Bar code and Global Positioning System shall be

in accordance with Schedule I of BWM Rules 2016

added by the occupier and common BMW treatment

prior to its storage, transportation, treatment, and

facility in one year time.

disposal.
The operator of a common BMW treatment facility
Untreated

human

anatomical

waste,

animal

shall transport the BMW from the premises of an

anatomical waste, soiled waste and, biotechnology

occupier to any off-site BMW treatment facility only

waste shall not be stored beyond a period of forty

in the vehicles having label as provided in part ‘A’ of

–eight hours.

the Schedule IV along with necessary information as
specified.

Schedule IV
See rule 8 (3) and (5)
Part A
LABEL FOR BIO-MEDICAL WASTE CONTAINERS OR BAGS
CYTOTOXICHAZARD
HAZARDSYMBOL
CYTOTOXIC
SYMBOL

BIOHAZARD

HANDLE WITH CARE

HANDLE WITH CARE

The vehicles used for transportation of BMW shall

Microbiology waste and all other clinical laboratory

comply with the conditions if any stipulated by the

waste shall be pre-treated by sterilization to Log 6

SPCB/ PCC in addition to the requirement contained

or disinfection to Log 4, as per the WHO guidelines

in the Motor Vehicles Act, 1988 (59 of 1988), if any

before packing and sending to the common bio-

or the rules made there under for transportation of

medical waste treatment facility.

such infectious waste.
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As per CPCB Guidelines and BWM Rules 2016
Anatomical waste, chemical waste,
solid waste, chemotherapywaste,
discard linen and medicines and
laboratory waste.

Contaminated
plastic waste

Glass waste and
metallic Implants

Metal sharps

Hazardous and
other waste

Recyclable
General waste

Biodegradable
General waste

Storage
The facilities are required not to store certain waste

category. It is the responsibility of the hospital to

falling under the Yellow category beyond 48 hours.

ensure that there is no secondary handling, pilferage

Facilities should have a safe, ventilated and secured

of recyclables or inadvertent scattering or spillage by

location for storage of segregated BMW. This storage

animals.

area should have compartments for each waste
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Treatment and Disposal
As per the BWM Rules 2016, below mentioned are the

disposal of different catergories of Biomedical waste:

specific scientific technologies for treatment and safe
Occupier shall hand over segregated waste as per

Health-care facilities are required to maintain records

Schedule-I of BMW Rules 2016 (and its amendments)

of the generation, collection, reception, storage,

to common BMW treatment facility for treatment,

transportation, treatment, disposal or any other form

processing and final disposal. Provided that the lab and

of handling of BMW. Records have to be kept for a

highly infectious BMW generated shall be pre-treated

period of five years.

by equipment like autoclave or microwave.
Health-care facilities that are not connected to a
No occupier shall establish an on-site treatment and

CBWTF and are in a rural/remote place can adopt the

disposal facility, if a service of common BMW facility

deep burial method for disposal of their medical waste.

is available at a distance of seventy-five kilometer (75

The rules have specific standards for deep burial.

km).
In case of any violation of the rule, health-care facilities
In cases where service of the common BMW treatment

and CBWTFs are liable to action under section 5 and

facility is not available, the occupiers shall set up requisite

section 15 of the Environment Protection Act. (Whoever

BMW treatment equipment like incinerator, autoclave

fails to comply with or contravenes any of the provisions

or microwave, shredder prior to commencement of

of this Act, or the rules made or orders or directions

its operation, as per the authorisation given by the

issued there under, shall, in respect of each such failure

prescribed authority.

or contravention, be punishable with imprisonment for
a term which may extend to five years with fine which

After ensuring treatment by autoclaving or microwaving

may extend to one lakh rupees, or with both, and in case

followed by mutilation or shredding, whichever is

the failure or contravention continues, with additional

applicable, the recyclables from the treated BMW such

fine which may extend to five thousand rupees

as plastics and glass shall be given to such recyclers

every day during which such failure or contravention

having valid authorisation or registration from the

continues after the conviction for the first such failure or

respective prescribed authority.

contravention. If the failure or contravention continues

for

beyond a period of one year after the date of conviction,
The Occupier or Operator of a common BMW treatment

the offender shall be punishable with imprisonment for

facility shall maintain a record of recyclable wastes

a term which may extend to seven years).

referred to in sub-rule (9) of BMW Rules 2016, which
are auctioned or sold and the same shall be submitted

The waste is to be treated as per the colour code and no

to the prescribed authority as part of its annual report.

secondary segregation is allowed. A detailed disposal

The record shall be open for inspection by the prescribed

mechanism as per the rules is mentioned here.

authorities.

Page 21

BIO-MEDICAL WASTE MANAGEMENT IN INDIA

Disposal Mechanism as per the Colour code

category

Yellow

type of waste

Human
Anatomical
Waste

TYPE OF BAG OR
CONTAINER TO BE
USED
Yellow colored
nonchlorinated
plastic bags

TREATMENT AND DISPOSAL OPTION
Incineration or Plasma Pyrolysis or deep burial

Animal
Anatomical
Waste
Incineration or Plasma Pyrolysis or deep burial *
In absence of above facilities, autoclaving or micro-waving/ hydroplaning
followed by shredding or mutilation or combination of
sterilization and shredding. Treated waste to be sent for energy recovery.

Soiled Waste
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Yellow coloured
non-chlorinated
plastic bags or
containers

Expired cytotoxic drugs and items contaminated with cytotoxic drugs
to be returned back to the manufacturer or supplier for incineration at
temperature >1200 0 C or to common bio - medical waste treatment
facility or hazardous waste treatment, storage and disposal facility for
incineration at >1200 0 C Or Encapsulation or Plasma Pyrolysis at >1200
0 C All other discarded medicines shall be either sent back to
manufacturer or disposed by incineration.

Chemical
Waste

Yellow colored
containers or
non-chlorinated
plastic bags

Disposed of by incineration or Plasma Pyrolysis or Encapsulation in
hazardous waste treatment, storage and disposal facility.

Chemical
Liquid Waste

Separate
collection
system
leading to
effluent
treatment
system

After resource recovery, the chemical liquid waste shall be pre - treated
before mixing with another wastewater. The combined discharge shall
conform to the discharge norms given in Schedule - III.

Discarded linen,
mattresses,
beddings
contaminated with
blood or body fluid

Non-chlorinated
yellow plastic
bags or suitable
packing material

Non - chlorinated chemical disinfection followed by incineration or
Plasma Pyrolysis or for energy recovery. In absence of above facilities,
shredding or mutilation or combination of sterilization and shredding.
Treated waste to be sent for energy recovery or incineration or Plasma
Pyrolysis.

Microbiology,
Biotechnology and
other clinical
laboratory waste

Autoclave safe
plastic bags or
containers

Pre - treat to sterilize with non - chlorinated chemicals on - site as per
National AIDS Control Organization or World Health Organization
guidelines thereafter for Incineration.
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Disposal Mechanism as per the Colour code

category

Red

type of waste

Contaminated
disposable items

White
(Translucent)

Waste sharps
including Metal

Blue

Glassware

Black

Metallic Body
Implants

TYPE OF BAG OR
CONTAINER TO BE
USED

TREATMENT AND DISPOSAL OPTION

Red colored
non-chlorinated
plastic bags or
containers

Autoclaving or micro - waving/ hydroplaning followed by
shredding or mutilation or combination of sterilization and
shredding. Treated waste to be sent to registered or authorized
recyclers or for energy recovery or plastics to diesel or fuel oil or
for road making, whichever is possible. Plastic waste should not
be sent to landfill sites.

Puncture proof,
Leak proof,
tamper proof
containers

Autoclaving or Dry Heat Sterilization followed by shredding
or mutilation or encapsulation in metal container or cement
concrete; combination of shredding cum autoclaving; and sent
for final disposal to iron foundries (having consent to operate
from the State Pollution Control Board s or Pollution Control
Committee s) or sanitary landfill or designated concrete waste
sharp pit.

Cardboard boxes
with blue colored
marking

Disinfection (by soaking the washed glass waste after cleaning
with detergent and Sodium Hypochlorite treatment) or through
autoclaving or microwaving or hydroplaning and then sent for
recycling.
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Guidelines for COVID-19
In addition to the existing legislations under the

are aimed at all the stakeholders in the fight against

BMW Management Rules, 2016, the CPCB and the

COVID-19, namely the isolation wards, quarantine

Ministry of Environment, Forest and Climate Change

centers, sample collection centers, labs, quarantine-

published guidelines (Revision 4) to manage waste

homes, and common biomedical waste treatment and

during the treatment, diagnosis, and quarantine of

disposal facilities.

patients suffering from COVID-19 in the country. These

I) Waste from COVID-19 Isolation/Quarantine Centers
Use of labelled foot-operated color-coded bins to

HCFs and the agencies operating STPs should

dispose off contaminated waste.

continue

to

wastewater
Wet and dry solid waste bags must be securely

ensure
as

disinfection

per

prevailing

of

treated

practices

to

inactivate corona viruses.

tied, sprayed with hypochlorite solution, and
handed to authorized waste collector of ULBs on

Operators of ETPs/STPs attached with discharge

a daily basis.

from Healthcare Facilities and isolation wards
should adopt standard operational practices,

Masks, tissues, toiletries, etc. used by patients

practice basic hygiene precautions, and wear PPE

need to be discarded in yellow-colored bags.

prescribed for operation of STPs. PPEs should
include

All healthcare workers must be given proper

goggles,

face

mask,

liquid

repellant

coveralls, waterproof gloves and rubber boots.

BMWM training, with social distancing norms,
hand hygiene, PPE, and respiratory etiquettes.

During

the

period

of

COVID-19

pandemic,

utilisation of treated wastewater in utilities within
The CPCB’s mobile application mandates a daily
update on color category wise BMW to the SPCB.
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II) Waste from Home Quarantine
Biodegradable waste and non-biodegradable waste

Masks worn by COVID patients must be discarded

should be discarded into designated color-coded

in yellow bags.

bags and collected by the municipal solid waste
collector.

Used gloves and masks from COVID negative
households must be stored in paper bags for at least

General solid waste comprises of common waste

72 hours after which, they should be disposed of as

used by COVID-19 patients at home, while used

general dry/non-biodegradable waste, after cutting

masks, gloves, tissues or swabs contaminated

the same to prevent reuse.

with body fluid, syringes, medicines, etc. are to be
classified and disposed of as biomedical waste.

III) Sewage Treatment Facilities
Guidelines with respect to disinfection prior to

Train

discharge into general sewage lines must be

respiratory etiquette, hand hygiene, etc. to reduce

the

workers

on

standard

precaution,

followed by healthcare facilities.

the risk of any accidental exposure.

People working in effluent treatment plants and

Avoid reusing of wastewater in utilities within HCFs.

wastewater treatment facilities should be equipped
with PPE, gloves, masks, goggles, liquid repellant
coveralls, waterproof gloves and Rubber boots.
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IV) Safely Disposing PPE
Reusability of N95 masks, visors and goggles, gloves,

SWM Rules is not available in the state.

surgical masks, shoe covers, hazmat suits, etc.
is clearly outlined.

Used PPEs from general public at commercial
establishments, shopping malls, institutions, offices,

At Material Recovery Facilities (MRFs), discarded

etc. should be stored in separate bin for three days,

PPEs containing plastic should be shredded and sent

thereafter disposed of as dry general solid waste

to SPCB authorised plastic waste recyclers or may

after cutting/shredding.

be converted into Refuse-Derived Fuel (RDF) for coprocessing or energy recovery (in Waste to Energy

PPEs doffed by healthcare workers accompanying

Plants) or for road making.

diseased body of COVID-19 patient to crematorium /
graveyards should be treated as BMW and disposed

Shredded PPEs may be disposed at landfill only in

as per provisions under SWM Rules, 2016 and BMW

case the requisite infrastructure as required under

Management Rules, 2016.

Crematoriums/graveyards may opt for disposal of such PPEs
in the following ways:
Should be collected in separate bin with yellowbag and handed over to authorised waste picker

Used

engaged by of ULBs for disposal through CBWTFs.

graveyards including crematorium staff should be

masks

from

visitors

to

crematorium/

collected in separate bins and stored for 72 hours
Dispose as domestic hazardous waste (biomedical

prior to disposal as dry general solid waste through

waste) and may be deposited at designated

local bodies.

deposition centers identified by ULBs for pick-up by
CBWTFs.

May ask the healthcare workers to dispose of the
PPEs at the hospital or healthcare unit from where

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

Safety of Sanitation Workers
In order to ensure the safety of sanitation workers
handling COVID-19 waste, all BMW bags must be
double layered, non-chlorinated, leakproof, labelled
appropriately as COVID-19 waste, barcoded, and only
then handed over to the CBWTF.
Those handling wastes must be equipped with PPE and
trained with infection prevention measures.
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VI) Monitoring System
Stringent record keeping of waste created, bags tagged
with barcodes and GPS and regular visit to monitor
compliance at all levels internally by internal BMWM
auditors and also externally by SPCB are all necessary
steps to monitor compliance.

As per the information submitted by SPCBs/PCCs as well
as daily data received from COVID19BWM tracking App,
currently average quantity of COVID-19 related BMW
generation during May 2021 is about 203 TPD.
Apart from this, the guidelines also outline the specific

The authority creating newer facilities for COVID-19
isolation and quarantine must establish smooth BMW
collection by the licensed CBWTF or install in houseequipment for BMW treatment. They should appoint a

duties of the CBWTF, SPCBs, and ULBs. It also clearly
states the methodology for proper disposal of waste
generated at COVID-19 testing labs and the disposal
of liquid waste. Several states and ULBs have also

nodal officer designated for BMW mangement.

implemented their own solutions, such as smartphone

CPCB has created an app ‘COVID19BWM’ for daily

passes. For instance, Indore, the cleanest city in Madhya

applications, online health tests, GIS, and electronic

updates on COVID-19 waste management and followup. Both Android Mobile and Web versions of software
application were designed for waste generators, CBWTF

Pradesh, is using drones to sanitize crowded areas. The
Indore Municipal Corporation has hired two drones from
private companies to sprinkle chemicals in such areas.

Operators, SPCBs/PCCs and ULBs.

We take a deeper dive into the experiences of two states

CPCB has also created a separate page on its website for

Maharashtra, Gurugram and Delhi.

that have been one of the hardest hit in this pandemic –

dissemination of awareness on management of COVID-19
related waste, including safe disposal of masks and PPEs
by general public.

Average Monthly COVID-19 BMW (in TPD)
250
203
200
150

139

100

75

74
50
0

53

Jan,2021

Feb, 2021

March,
2021
Month

April,2021

till date
(May 10,
2021)
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Chapter 4
Good Practices
One of the most troubling characteristics of a

during the pandemic, and the largely universal

pandemic with the scale of COVID-19 is that the virus

response to it, it is worthwhile to take a look at waste

recognises no borders. The highly infectious nature

management practices undertaken around the world.

of COVID-19 led to it burrowing its talons across the

These not only provide us with important lessons,

globe, impacting people in every country.

but have also played an important role in guiding the
CPCB’s 2020 guidelines.

In light of the increased hazards of BMW generated
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A. Global/International
1. WHO
The WHO released guidelines on the safe handling and

The most recent guidelines were released on the

management of COVID-19 waste on 3 March 2020.

29 June 2020, which have detailed measures on

These were revised as and when new information was

waste management. These include: disinfectant for

found about the virus.

COVID-19.

Any BMW generated must be collected in clearly
labelled containers and sharp safe boxes.

Contact time of a minimum of one minute is
recommended for ethanol, chlorine-based products

Adequate manpower professionally trained should be

and hydrogen peroxide ≥0.5 per cent. Thereafter

assigned for COVID-19 waste management.

disinfectant residue is rinsed off with clean water.

Use of heavy-duty boots, splash proof aprons,

Onsite treatment should be preferred as much as

goggles, masks and face shields and adherence to

possible to reduce mishap. When offsite waste

hand hygiene after handling waste is recommended

treatment is unavoidable care should be taken for its

for waste handlers. For the cleaning of environment,

proper disposal.

non-porous surfaces effectively, at the outset clean
the surfaces with water and detergent followed by a

2. South Korea
According to the Ministry of Environment (MoE), South

The management flow was established by the MoE

Korea, about 295 tonnes of medical waste related to

and inspected by government officers at each of

COVID-19 was generated from early February 2020 to

the four stages. The used masks generated from

early March 2020. In April, the MoE reported that 20

households were to be disposed of separately from

tonnes of wastes related to COVID-19 are generated

recyclable wastes because wastes including the used

daily.

masks must be incinerated or landfilled.

The management flow of an isolation medical waste

In addition, the MoE announced special measures

followed the stages of: Discarded to container

to strengthen management of waste related to

for medical waste; Storage in designated facility;

COVID-19 compared with existing isolation medical

Transportation by vehicle for medical waste; and

wastes, as shown below.

Treatment by incineration.
Comparison of Current Regulations on Isolation Medical Waste and Special Measures on Waste Related to COVID-19

type

storage

transportation

treatment

Current regulations on existing isolation
medical waste

Special measures on isolation medical waste
related to COVID-19 infection

[1] Storage for up to seven days
[2] Use the container for medical waste

[1] Take out onthe day the
waste was generated

[3] Refrigerated Storage

[2-4] Same as before

[4] Disinfection in storage site
[1] Use the refrigerator car
[2] Temperory storage (two days)

[1] Same as before
[2] No temporary storage

[1] Treatment period (two days)
[2] Treatment method (incineration)

[1] Treatment period (on the day that the waste was generated)
[2] Same as before
Page 29

BIO-MEDICAL WASTE MANAGEMENT IN INDIA

3. United States of America
The US Environmental Protection Agency (EPA)

US was able to rely upon established and highly

released a temporary policy for industries generating

regulated and privatised medical waste management

medical

emphasising

companies that quickly shifted their attention solely

‘proper labelling’ for easier identification and safe

to the COVID-19 response. U.S. hospitals diverted

disposal. The regulations necessitate segregation

the majority of the COVID-19 related waste away

of regulated medical waste from ordinary solid

from expensive medical waste treatment. Waste

waste and a special treatment process before final

from many small-scale private clinics dropped

disposal.

when they shut down or switched to telemedicine

waste

during

COVID-19,

early in the pandemic. Major waste management
The Occupational Safety and Health Management

contractors like Stericycle were thus able to redirect

guidelines, under the United States Department of

service to large hospitals and research facilities

Labour, advise the use of typical engineering and

by adding shifts for their workers and expanding

administrative controls, safe work practices, and

capacity when necessary.

PPE, such as puncture-resistant gloves and face and
eye protection, to prevent worker exposure.

4. Philippines
In

registered

used for transporting the waste has the following

transporters and treatment, storage, and disposal

the

Philippines,

there

are

special

special markings: name and ID of transport; placard;

(TSD) facilities for handling healthcare waste and

waste class; and waste number. These are readable

disposing of it on the island of Luzon. There is also a

from 15 m’ distance from the vehicle. The registered

special permit to collect infectious healthcare waste

transporter is required to submit a compliance

for smooth handling. Each registered transporter is

and completion report of transportation, attested

required to pass through a special checkpoint, and to

by a representative from the healthcare and TSD

provide certain online documents, and each vehicle

department.

5. China
Infected healthcare solid waste has been segregated

generated during the outbreak. Cement kilns and

and packed by waste handling employees in hospitals,

other industrial furnaces have been considered as

who disinfect the waste using 0.5 per cent chlorine

alternative facilities for disposing of healthcare waste.

solution and pack it in double bags before placing it

Additional healthcare waste has been temporarily

in temporary healthcare storage within the hospitals.

stored in selected areas that has been secured and

The method of disposal of healthcare waste depends

isolated. Only designated vehicles have been used for

on the particular hospital and its waste management

transporting healthcare solid waste, and data have

facilities,

or

been recorded properly. Load areas have been locked,

irradiation, incineration on-site or in a special remote

disinfected, and separated from drivers in order to

area. Mobile incineration or autoclave systems have

avoid risk of infection.

such

as

sterilization

by

autoclave

been provided to support the extra healthcare waste
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6. Indonesia
The coordination of COVID-19 issues is under the
‘COVID-19 Taskforce’ for the acceleration of handling
COVID-19, under the National Disaster Control Agency.
In March 2020, the Ministry of Environment and
Forestry (MEF) enacted guidance concerning

handling

of

waste

generated

from

and households. For waste generated from healthcare
facilities, the management is split into on-site and offsite flows, as in the chart below.

ON SITE
Special
container
in every
section/
rooms

COVID-19

healthcare facilities, ODP (people under surveillance)

OFF SITE
internal
sterilization
collection to
temporary
storage

Temporary
storage

Internal on-site
treatment (permit by
MEH)

Transport
(Permitby
MEH)

Storage

off-site treatment
(permit by MEH)

Storage

Final disposal
(Permit by MEH)

Source: Lia G. Partakusuma, by webinar on 28 April 2020

For COVID-19 waste management aspects, specific

of 800 degrees celsius or autoclave equipped with a

precautions and additional operations are required in

shredder, packing and labeling combustion residues or

each category of the flow, both in on-site and off-site

chopped autoclave as hazardous and toxic waste to

locations. These include storage of waste in sealed

be stored in the temporary storage site, transporting

packages no later than two days after it is produced,

to the manager of the hazardous and toxic waste for

transporting and/or shredding in the treatment,

further treatment.

incinerating with the combustion temperature at least

7. Japan
Local governments and waste management service
providers have emphasised the continuity of proper
municipal solid waste management service, including
the development of contingency plans, preparation of
necessary PPE for waste management workers, as well
as outreach and training activities for citizens and major
waste generators.
The guidelines for COVID-19 waste generated from
healthcare

facilities

were

to

separate

infectious,

non-infectious, and general wastes, separate sharps
from other infectious wastes with a proper container,
transport by a designated cart to avoid scattering and
spilling wastes within a facility, separate infectious
wastes and store from other wastes in the storage room,
and apply clear labelling.
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8. Germany
The Federal Ministry of the Environment has asked

the residual waste collection stream. The residual waste

households with individuals who have tested/suspected

is then treated in the Bavarian waste incineration plants

positive for the coronavirus not to segregate their waste

to ensure safe destruction at very high temperatures of

as per usual, and instead to dispose of all their waste via

up to 1,000 Celsius.

B. National Success Stories
Maharashtra
As the number of cases soared in Maharashtra in the

There is a mandatory directive of color-coding waste

beginning of the second wave, civic bodies in the state

bags, namely yellow for incineration, red for shredding

have had to deal with a substantial rise in BMW. The state

or recycling or landfill, and white for sharp and glass

capital, Mumbai, produces approximately 22-23 MT of

material. COVID-positive patients isolating at home are

waste every day, and has registered over 55 lakh cases

required to spray their segregated wastes with sodium

since 2020. The Brihanmumbai Municipal Corporation

hypochlorite.

(BMC) has collaborated with SMS Envoclean, which is a
BMW treatment facilitator and operator, since 2009.
The firm has an established plant in Mumbai, which has
been handling the treatment of COVID-19 waste since
June 2020, including gloves, masks, PPE, and other
related health equipment. The plant, monitored by the
Maharashtra Pollution Control Board (MPCB), has a
capacity of treating 24-25 MT biomedical waste per day.
As another COVID hotspot in Maharashtra, the Pune
Municipal Corporation (PMC) released a list of standard
operating procedures on proper waste segregation and
disposal. It has also collaborated with a private firm,
named Passco Environmental Solutions, to assist with the
disposal.
PMC-run hospitals, as well as private hospitals, are
required to spray 1 per cent sodium hypochlorite on the
waste and hand it to the waste collectors in a yellow
bag. More than 300 kg of waste is picked up every day
from homes, COVID care centers, and hospitals, as
per authorities. The vehicles collecting the waste are
monitored via GPRS tracking systems, from 400 collection
points in the city.
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Delhi
The state of BMW generation in light of the large second
wave is unlike that in 2020. While last year, much of the BMW
was limited to hospitals and quarantine centers, the recent
spike caused almost every single household in the state to
produce biomedical waste, much of it not being disposed

2021. This rising trend is worrisome for the treatment facility,
which has a maximum capacity of treating 34 tonnes per day,
and caters to waste from the north, north-east, south, southeast and New Delhi.

appropriately.

However, as strict guidelines were released to prevent food

Delhi has had its own set of guidelines for solid waste

been able to tackle the COVID-related BWM challenge better,

management since 2017, which mandate waste segregation
into wet, dry, and domestic hazardous waste. With two

and general waste from reaching these facilities, they have
according to an official from the CBWT, SMS Water Grace Pvt
Limited.

CBMWTF that can collectively dispose of about 74 tonnes of
biomedical waste, proper segregation is key to ensure that
only COVID waste, and not common household waste, is
reaching and overburdening these facilities.
According to data from one of the largest CBMWTFs in
Delhi, namely Biotic Waste Management, COVID-19 waste
generated in the state rose from 7.2 tonnes per day in July
2020, to about 12.5 to 13 tonnes per day by the end of April

Gurugram, Haryana
With the increasing number of COVID-19 cases in
state, and while following the protocol of lockdown
and also ensuring that people don’t panic, Municipal
Corporation Gurugram (MCG) has taken various
steps to deal with the current situation to ensure the
smooth supply of daily commodities while achieving
the intended objective of extreme social distancing to
control COVID-19 pandemic.
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Advisory letter prepared based on the CPCB guidelines
NGT order OA 72/2020 directions and was issued to all
RWAs and societies. Waste is collected from door steps
as per the fixed schedule and is handed over to CBWTF
i.e M/s Biotic directly at facility. PPE, mask and gloves are
provided by MCG to all waste collection staff and used
are collected separately in yellow bags and handed over
to M/s Biotic. Yellow bags are available on vehicles and
are provided to quarantine house for waste disposal only
in them. Secondary sorting of contaminated yellow bag
waste is strictly prohibited. To incentivize and to motivate
waste collection staff, MCG has provided incentives of Rs.
300/day per worker to waste collection staff deployed on
COVID waste collection. MCG has also recognized workers
who provided uninterrupted services during the COVID
period.

Beside that posters and pamphlets on biomedical waste
management are also widely published on social media

MCG along with NGO iamgurugram started ‘The Yellow

and on various groups on Whatsapp, both on Hindi

Bag Campaign’ along with RWAs, where a starter kit

and in English. MCG also shared Video on what goes in

is distributed to all residents to build awareness on

biomedical waste

implementation of waste segregation and responsible
waste disposal including biomedical waste in their
communities. A detailed advisory on what goes in yellow
bag, what comes under domestic hazardous waste, is
already circulated to all RWAs.

Page 34

BIO-MEDICAL WASTE MANAGEMENT IN INDIA

Chapter 5
Startup Innovations and
Solutions
For ULBs Who Don’t Have Access to CBWTF or CTF
The Waste to Wealth Mission is one of the nine scientific

Scientific Adviser (PSA) to the Government of India,

missions of the Prime Minister’s Science, Technology,

aims to identify, test, and validate technologies that

and Innovation Advisory Council (PMSTIAC). The

recover value from waste, and are commercially viable

Mission, spearheaded by the Office of the Principal
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The COVID-19 Bio-medical Waste Treatment Innovation

markets, taxi services, but also by household community

Challenge organised by the Waste to Wealth Mission,

individuals such as sanitary municipal workers, barbers,

invited technologies from global and local startups,

food vendors, and the general population.

corporates, entrepreneurs, and research institutions
to address the safe collection, disposal/ treatment of

More than 450 technology providers, the expert panel

large volumes of biomedical waste being generated

identified the following eight technologies for further

during the ongoing COVID-19 pandemic. This not only

engagement.

includes waste generated from masks, gloves, PPEs
used by frontline workers at airports, railway stations,

Ganesh Engineering Works
They have developed an electric incinerator technology

Solar PV cell if required. The waste heat recovery is

that can incinerate waste including BMW, either made

undertaken from the hot gases for any productive

of cotton, plastic, or similar materials. The burning is

application near the site of installation. With proper

initiated using electricity (grid power) for few minutes

safeguards, the technology may be best utilized for use

and then the generated fire can burn the rest of the

in residential or public places ensuring zero smoke and

materials and the electricity connection is switched

waste heat recovery.

off automatically. The source of power can also be a

G.D. Environmental Pvt. Ltd.
The elevated temperature multi-jet updraft gasifier

degree centigrade, steam, high-velocity air, and catalyst

unit developed by G.D Environmental for disposal of

for forming a pyrolatic atmosphere produces syngas

municipal landfill waste can also be used for disposal

that can further be utilized for energy production.

of biomedical waste. The working temperature of 1150

A2P Energy Solution Pvt. Ltd.
This company’s approach is to use plastic for fuel

scales. The solution not only takes care of the

generation. Their technology is a dual pyrolysis

plastic biomedical waste but also focuses on circular

process that is more efficient and produces oil and

economy and the generated oil can be used in power

biochar as the output. The technology can process

plants, furnaces, hot water generators, etc.

plastic-based bio-medical waste at commercial

Haat Incinerators India
Pvt. Ltd.
This company manufacturers small-sized incinerators to

system recovers energy using a recuperator and will

dispose off PPE on site instead of transporting it to other

also use solar power wherever feasible. These systems

places, thereby preventing further virus transmission

may play a critical role in preventing the spread of the

risks that arise during storage and transport. The

virus through biomedical waste.
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Noval Sustainability Solutions
This company has developed a compact device to clear

control the optimum conditions of temperature, flame

all PPE waste at the source itself. The easy-to-install

retardation, and airflow. Full insulation maintains the

device comes with a smart heating and insulation

skin temperature to match room temperature and active

system. The users can dispose of their PPE waste in the

filters work around the clock to capture any hazardous

storage compartment. An operator will use the lever

gas emissions. The company has also developed a

to transfer it to the process chamber. In-built sensors

compact scrubber system in case water scrubbing is

Spruce Up Industries Pvt. Ltd.
This company has developed Jatayu Super vehicle

seen as the pioneer in contactless technology as zero

as a contactless garbage collection machine. Jatayu

manual handling of garbage is achieved right from

Super can disinfect the garbage, collect the garbage

the point of picking up to point of garbage transfer/

with zero manual handlings, disinfect the garbage

dumping.

at the collection point itself, and disinfect frequently
touched surfaces on the streets. The vehicle can be

International Institute for Advanced Aerospace Technologies (IIAAT), Russia
This company is a joint venture with Chourangi

emissions. The device allows waste to be re-cycled.

Infrastructure Pvt. Ltd. (CIPL), India and has developed

The unit is programmable in nature, settings can be

a

duly programmed on the spot depending on the type

highly

innovative

method

for

decentralized

disinfection, sterilization, and destruction of bio-

of material and the desired output.

medical waste. This technology can be constituted
as a green technology with zero carbon or pollution

Green Earth Equipment Pvt. Ltd.
This company’s product ‘Dahini’ is a sanitary waste

burning takes place at around 7000C. The emitted

disposal machine capable of incinerating without

flue gases pass through the secondary chamber,

excessive human intervention. It is a decentralized

where these gases are reheated up to 9000C to take

solution for menstrual waste and can be used for

care of furans and dioxins. Post multiple filtration

other forms of biomedical waste. Dahini is extremely

stages, the gas is cleaned and passed through an

economical, convenient, and is available in multiple

activated carbon filter (AFC) to take care of odor and

models depending on the requirement and usage

is then rooted through a blower to the chimney. The

of the customers. It is also capable of eradicating

complete system works under a vacuum thus ensuring

water and soil pollution to a great extent. The waste

no unwanted leakage of harmful substances.

is poured into the primary chamber manually. The
heaters in the primary chamber ignite the waste and
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Chapter 6
Conclusion & Way Forward
India

generated

approximately

28,747.91

tonnes

of

Many reports have identified various concerns around the

BMW from June to December 2020. Most of the hospitals

treatment and disposal of BMW as major issue of concern in

segregate their waste into the required categories and then

most of the states like unavailability of treatment and disposal

send the waste for offsite treatment. There are several

facilities or inefficient segregation at the source or disposal

model hospitals in the country. Various institutions in the

of untreated medical waste or open burning of medical waste

country have developed good training resources. Although

or dumping and mixing of BMW with solid waste or illegal

the country has 191 operational (and 28 under construction)

selling of infected plastic wastes to unauthorized recyclers.

offsite treatment facilities, they are not sufficient to treat the

Lack of staff and infrastructure at urban local bodies and

large quantum of BMW being currently produced during the

CBWTFs is also a major constraint in the implementation of

epidemic situation.

these rules.

1. Increasing Capacity of Existing CBWTF
Since the existing CBWTFs are only planned for enough

Alternatively, innovative decentralized technologies for BMW

waste from HCFs and not focused on the waste generated

treatment and disposal should also be explored as a stop gap

from other sources like households, isolation wards etc

arrangement while the network of CBWTFs is expanded.

generated during emergency situation’s like COVID-19, thus
the country should focus on installation of more CBWTFs or
increasing the capacity of current ones along with increasing
connectivity upto the PHC level.
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2. Better Monitoring and Reporting
Stringent monitoring is the key to help improve compliance

not have an ETP/STP and are thus discharging their waste

of BMW Rules 2016 and its implementation. The district level

water without meeting the required standards. One of the

monitoring committee should also plan out a strategy and

major reason for this non-compliance is the lack of technical

monitor HCF’s and CBWT facilities as required by the rules

competency at hospital level. Thus the pollution control board

to fill in this gap. The monitoring bodies, viz. SPCBs and

should frame SOPs, provide technical guidance and regularly

CPCB, should make a strict timeline and visit the health-care

visit hospitals.

facilities and CBWTFs regularly and update their data realtime.
CBWTFs also need to be monitored frequently as
many hospitals reported that these facilities do not collect
the waste on time. A large portion of hospitals in India do

3. Improving Citizen Engagement
Enhancing the efficiency of the Waste Management System
in India requires a concerted effort towards engaging the
citizens. Driving behavioral change, especially in the stages
of source segregation and treatment processes, is key to
minimise wastage, littering, and improve conditions for the
rest of the workers engaged in the system.
Periodically carrying out massive awareness campaigns
about the importance of proper segregation of medical
wastes in every ward in the country, is most important.
Healthcare

workers

are

mostly

trained

in

handling

healthcare waste, so additional capacity building is required
on an urgent basis for households. Creating user-friendly
communication materials like public service announcements
on the radio and television on handling BMW can go a
long way. For example in Gurugram, municipal corporation
started ‘The Yellow Bag Campaign’ with NGO Lamgurgaon
along with RWAs, where a starter kit is distributed to all
residents to build awareness on implementation of waste
segregation and responsible waste disposal including BMW
in their communities. Also, a detailed advisory on what goes
in yellow bag, what comes under domestic hazardous

waste, is already circulated to all RWAs. Beside that posters
and pamphlets on biomedical waste management are also
widely published on social media and on various groups in
Whatsapp, both in Hindi and in English. Gurugram municipal
corporation also shared Video on what goes in biomedical
waste.
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4. Empowering Informal Workers
The informal sector in India occupies a large portion

up to 70 per cent. Ensuring equitable access to vaccination

of the entire workforce and play a major role in India’s

and other preventative measures for these workers, and

waste management systems. According to the National

offering systematic support to the informal sector can

Sample Survey (NSSO) Office 75 per cent of waste pickers

not only help tackle our existing shortfall in sufficient

and intermediaries are informally employed, with data

infrastructure, but also work towards improving socio-

suggesting between 2 to 4 million people in the sector.

economic conditions of those forming the backbone of

Involving those engaged in this sector and working

our waste management systems.

towards aligning socio-economic and environmental
goals can help achieve multifaceted solutions to the

Moreover, this workforce is also deprived of PPE

crisis, now and in the future, as we look beyond crisis

like mask, gloves and proper shoes. Along with Skill

management.

development, providing basic infrastructure and regular
training on handling waste should also be considered.

Historically, the small scale and unskilled workers in the

The MoHUA/SPCB/CPCB should come up with a detailed

waste management sector have lived under economic

training module and provide it to all health-care facilities

insecurity and socio-cultural marginalization. Recognizing

of the country emphasizing on the importance of such

their skills and investing towards leveraging informal

training sessions.

infrastructure into more efficient systems can potentially
decrease the amount of waste sent to landfills in India by

use the
yellow bag
for all
bio-medical
waste
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