
220 

Prevention and  
control of diseases UNIT 3  BIOMEDICAL WASTE 

MANAGEMENT 

Structure 

3.0 Objectives 

3.1 Introduction 

3.2 Definition of Bio-Medical Waste (BMW) 

3.3 Hazards of Biomedical Waste 

3.4 Principles of Waste Management 

3.5 Waste Management Cycle 

3.5.1  Segregation of Waste at source 

3.5.2  Disinfection of Waste 

3.5.3    Collection of Waste 

3.5.4  In-house Transportation of Waste 

3.5.5  Storage of Waste  

3.5.6  Off-site Transportation of waste to Common Treatment Facility 

3.5.7 Final Treatment and Disposal  

3.6  Disposal of Municipal Solid Waste 

3.6.1  Categories of Municipal Waste 

3.6.2  Sanitary Land Filling 

3.6.3 Composting 

3.7 Home Health Care Waste Management 

3.8 Let Us Sum Up 

3.9 Glossary 

3.10 Answers to Check Your Progress 

3.11 References and Further Readings 

3.0  OBJECTIVES 

After studying this unit, you should be able to: 

 define BMW according to BMWM 2016 guidelines;

 describe the types of biomedical waste generated in health care
institutions, home/long term care institutions and their characteristics;

 discuss the hazards of biomedical waste and its impact on public health
and environmental health;

 explain the principles of biomedical waste management;
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 enlist the different components of the waste management cycle from 
segregation to final disposal; 

 discuss the different safety practice measures to be taken to ensure 
safety for elderly patients, care givers, and the community; and 

 discuss disposal of sputum and body secretions, diabetes needles, 
catheters in domiciliary settings.  

3.1 INTRODUCTION 

Waste is an indispensable part of human life and waste disposal is a big 
challenge for all countries.  

Now let us look at hospital waste. Do you have any idea as what percentage 
of waste generated in hospital are hazardous? Its 15%. You are right. Only 
15% of waste is hazardous with approximately 10% being infectious waste 
and other 5% is hazardous. Rest of 85% of waste generated in hospitals are 
non-infectious in nature and does not require any pretreatment. Infectious 
waste will become safer with pre-treatment and hazardous waste needs some 
kind of special treatment before disposal.  

Let me tell you if hospital waste is not treated and not disposed of carefully, 
it will affect the environment and the community. That is the reason why the 
Govt. of India has notified Biomedical Waste Management Rules 2016 
(BMWM rules 2016). The Biomedical Waste Management Rules, 2016, are a 
set of regulations established under the Environment Protection Act, 1986, to 
manage biomedical waste generated by healthcare facilities. This was 
notified by Ministry of Environment, Forests and Climate Change 
(MoEFCC).  

With more and more elderly population increasing in the country, there are 
increasing cases of non-communicable diseases such as diabetes, 
hypertension, cardiovascular diseases, stroke, etc. This has led to increase in 
care of elderly at household level (domiciliary care) or institutions 
(institutional care) such as day care centers or half way home or assisted care 
living.  

In this unit, we will be mainly discussing about Biomedical waste generated 
at during care at various types of Institutions mentioned above and during 
domiciliary care i.e at care at household level and its disposal. 

3.2 DEFINITION OF BIO-MEDICAL WASTE 
(BMW) 

Now let us understand what is biomedical waste and how it is different from 
our domestic or general waste.  

Did You Know? 

Mixing general 
waste with 
hazardous can lead 
to unnecessary 
incineration, 
increasing air 
pollution and 
treatment costs. 
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As per Government of India BMWM Rules 2016, Bio-medical waste means 
any waste, which is generated during the diagnosis, treatment or 
immunization of human beings or animals or research activities pertaining 
thereto or in the production or testing of biological (substance of biological 
origin used as a drug, vaccine, pesticide etc.) or in health camps. 

The Biomedical waste management rules 2016  applies to all persons who 
generate, collect, receive, store, transport, treat, dispose, or handle bio 
medical waste in any form including hospitals, nursing homes, clinics, 
dispensaries, veterinary institutions, animal houses, pathological laboratories, 
blood banks, Ayush hospitals, clinical establishments, research or educational 
institutions, health camps, medical or surgical camps, vaccination camps, 
blood donation camps, first aid rooms of schools, forensic laboratories and 
research labs. 

Any waste generated in the above mentioned settings other than municipal 
solid waste (general waste) is known as bio medical waste. ‘Municipal solid 
waste’ (MSW) is the other name for house hold waste.  

Check Your Progress 1 

1. How will you define bio medical waste or BMW?

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

2. List the places where biomedical waste management rules apply.

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

3. Under which act the Biomedical Waste Management Rules 2016 are
implements and by which Country.

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………
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Let’s understand the hazards of Biomedical Waste. 

Biomedical waste can affect human health and environment if not carefully 
handled. They contain potentially harmful microorganisms that can infect 
hospital patients, health workers and the public. Other potential hazards may 
include drug-resistant microorganisms which spread from health facilities 
into the environment. 

Hazards associated with Biomedical waste could affect the human health as 
well as the environment. Let us learn more about the details of these adverse 
effects. 

 To Human Health

o Injuries due to sharps (Ex: needle stick injuries) while handling or
collecting waste. Needle stick injuries may transmit infections like
HIV, hepatitis B and Hepatitis C

o Toxic exposure to pharmaceutical products like antibiotics,
cytotoxic drugs which may be released into the surrounding
environment

o Exposure to mercury or dioxins generated, during the handling or
incineration of health care wastes;

o Chemical burns arising during disinfection, sterilization or waste
treatment activities

o Thermal injuries during open burning and operations of waste
incinerators;

o Radiation burns; and

o Spread of antimicrobial resistance through unsafe storage,
treatment and disposal of pharmaceutical waste.

 To environment

o Air pollution during incineration or open burning

o Soil and water pollution due to contamination of liquid waste

3.4 PRINCIPLES OF WASTE MANAGEMENT 

Waste management should be approached in a scientific and systematic way. 
The management of waste starting from waste minimization, Segregation at 
source till its final treatment and disposal options should be carefully 
handled.  

Waste minimization can be achieved through 4 R principle- Reduce, Reuse, 
Recycle and Recover (Fig 3.1). This principle will not only apply to 

Did You Know? 

Risk of getting 
Hepatitis B (30%) is 
more than HIV 
(0.3%) from needle 
stick Injury. (source: 
WHO) 

Did You Know? 

POPs- persienet 
Organic Pollutants 
are referred to as 
Dirty dozens which 
remain in the 
environment for 
years and accumulate 
in human and animal 
tissues. 

Biomedical waste 
incineration, 
especially 
chlorinated plastics  
(Ex:PVC) can release 
POPs such as Dixins 
and Furans which 
can remain in the 
environment for 
years together 
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Biomedical waste but also to any other type of waste such as Solid waste or 
E-waste etc.  

REDUCE REUSE  RECYCLE  RECOVER 

(Source: UNIDO manual) 

Fig. 3.1: 4 R Principles for Waste Management 

Now let us understand these principles with some examples related to 
biomedical waste and general waste  

REDUCE: Reducing the waste simply means to reduce the quantity of waste 
generated wherever possible and feasible.  

Examples: 

- Use of less or adequate amount of cotton or gauze or chemicals for 
cleaning the wounds 

- Proper use of drugs and reducing the production of expired drugs 

- Good green purchasing policy so that drugs and materials are not wasted 
due to expiry. 

- Use of reusable and recyclable materials wherever possible 

REUSE: Reuse means reusing the product over and over again for same 
function or for any other function.  

Whenever equipment and materials are reused, strict disinfection and 
sterilisation practices need to be followed 

Ex: Items not directly used for healthcare can be used for reuse - paper, 
cardboard, glass, metal containers, plastic wrappings etc. 

However, you must be careful that Devices such as syringes and 
hypodermic needles that are meant for single use must not be reused as 
the risk of cross infection is high. 

RECOVER: Recovery of resource from waste stream can be done for 
specific 

- Ex: Recovery of mercury  

- Silver recovery from radiology department 

Did You Know? 

Single use syringes 
should never be 
used, even if 
sterilised due to the 
high risk of cross 
contamination. 
Residual blood or 
fluids can remain and 
harbour infectious 
agents like HIV and 
Hepatitis B.   
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RECYCLE: Recycling is a process where a used item is reprocessed as a 
raw material and a new material is produced which is used for other purpose.  

- Often Reuse and Recycle terminologies often used synonymously. 

- Reuse refers to use of the product or item in the original form either for 
same purpose or for different purpose 

- Recycling refers to when the product will lose its original form and shape 
and may be used for different purpose. 

Examples: 

 Recycling office paper, newspapers, aluminium cans, glass bottles,
construction debris, etc.

 Plastic Intravenous (IV) bottles can be recycled and used to make non-
food grade products such as buckets and plastic boxes

Check Your Progress 2 

1. List the hazards of BMW to human health?

..................................................................................................................

..................................................................................................................

.................................................................................................................. 

2. Enumerate the Four Rs in waste management. Give one example for
each.

..................................................................................................................

..................................................................................................................

.................................................................................................................. 

3.5  WASTE MANAGEMENT CYCLE 

Bio-medical waste management should be approached in a lifecycle manner. 
Waste generated at source should be handled carefully and taken care till its 
final treatment and disposal. During all the steps, Occupational safety, 
Environmental safety and Patient safety should be ensured throughout the 
process.  

The below mentioned (Fig. 3.2) explains the different steps in management 
of biomedical waste.  

Did You Know? 

India has built over 
1,00,000 kilometers 
of roads using plastic 
waste. Plastic infused 
roads are said to be 
more water resistant 
and cost effective 
and utilize over 1 
tonne of plastic 
waste per kilometer 
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Fig 3.2: Steps in management of Biomedical waste 

* Disinfection of Lab waste, Blood bags and microbiology waste should be done at 
Hospital level before sending it to Common treatment facility  

Now let us understand how each of this steps in the waste management cycle.  

3.5.1  Segregation of Waste at source 

Let us understand what is segregation, its benefits and how it has to be done.  

Segregation means keeping different kinds of waste separate in different 
waste into different color coded bins. Segregation at the point of generation is 
the most important step of waste management. 

The hazardous and infectious waste is only 10 to 15% of the total waste 
generated in the health care facilities (Fig.3.3). If no segregation is carried 
out, all types of waste get mixed and all the waste becomes hazardous. Once 
mixed, al waste must be treated as hazardous waste for which disposal costs 
are extremely high. Hence, it is important that health care waste must be 
segregated from the general waste at source. 

O
cc

up
at

io
na

l S
af

et
y 

Pa
tie

nt
 S

af
et

y 
 

Environment Safety 



227 

Bio Medical Waste 
Management 

Fig.1.3: Proportion of infectious waste 

The advantages of segregation are that it 

 separates infectious and hazardous waste from general waste

 prevents the mixture of medical waste like sharps with the general
municipal waste

 separates recyclables waste from hazardous waste

 ensures that the waste will be treated according to its hazards

 reduces the costs for transportation, treatment and disposal

Color coding is adopted for the segregation of waste into different types. 
Colour coding means to combine different waste groups with “similar” 
hazards into one main group and to identify this main group in a fast and easy 
way by a fixed colour. 

Color coding makes the segregation process easier and more understandable 
for all types of workers even for those who have language and reading 
problems 

Categories of Waste 

Based on the nature of waste and the way they are finally treated, there are 
four categories of waste described as per BMWM rules 2016 which are 
named based on the color of container used for segregation.  

They are: 

o Yellow category

o Red category

o White category and

o Blue category

Now let us look at examples of waste that are generated in different settings 
based on color code:  

Did You Know? 

Hospitals earlier 
segrgated hospital 
waste into 10 
different categories. 
But now, to ease the 
process of 
segregation,  India 
reduced the category 
of waste to 4 based 
on final treatment 
and disposal option. 
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YELLOW CATEGORY OF WASTE 

Type  Common examples of waste 
generated in Hospitals  

Common 
examples of waste 
generated in 
Houses, day care 
centres  

Human 
Anatomical 
waste  

Blood, Amputated legs, surgically 
removed organs, body parts and 
fetus below the viability period 

Amputated body 
parts, dead tissues  

Animal 
Anatomical 
Waste 

Experimental animal carcasses, 
body parts, organs, tissues, 
including the waste generated from 
animals in experiments or testing in 
veterinary hospitals or colleges or 
animal  houses. 

- 

Soiled Waste Items contaminated with blood and 
body fluids  like dressings, plaster 
casts, cotton swabs and bags 
containing residual or discarded 
blood and blood components. 

Items 
contaminated with 
blood and body 
fluids  like 
dressings, plaster 
casts, cotton swabs 

Pharmaceutical 
waste 

Expired or Discarded Medicines- 
Antibiotics, left over diluted 
injections and tablets 

Expired or 
Discarded 
Medicines- 
Tablets and syrups  

Cytotoxic drugs All items contaminated with 
cytotoxic drugs along with glass or 
plastic ampoules, vials etc. These 
are generated during the diagnosis 
and treatment of cancer patients 

Left over cancer 
medicines  

Chemical 
Waste 

Chemicals used in production of 
biological and used or discarded 
disinfectants 

- 

Chemical 
Liquid Waste 

Used or discarded disinfectants, 
Silver X-ray film developing liquid, 
discarded Formalin, infected 
secretions, aspirated body fluids, 
liquid from laboratories and floor 
washing, cleaning, house-keeping 
and disinfecting activities etc. 

Discarded 
Formalin, infected 
secretions, 
aspirated body 
fluids 
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Discarded linen Discarded linen, mattresses and 
bedding contaminated with blood 
or blood fluid. 

Discarded linen, 
mattresses and 
bedding 
contaminated with 
blood or blood 
fluid. 

Microbiology, 
Biotechnology 
and other 
clinical 
laboratory 
waste 

Blood bags, Laboratory cultures, 
stocks or specimens of 
microorganisms, live or attenuated 
vaccines, human and animal cell 
cultures used in research, industrial 
laboratories, production of 
biological, residual toxins, dishes 
and devices used for cultures 

- 

Box 3.1: Yellow category of waste includes 

RED CATEGORY OF WASTE 

Type Common examples of waste 
generated in Hospitals  

Common examples of 
waste generated in 
Houses, day care 
centres  

Recyclable 
plastic 
disposable items 
items 
(Contaminated 
and Non-
contaminated)  

 Intravenous tubing

 IV plastic bottles

 Naso gastric tubes
(Ryles tubes)

 All catheters

 Urine bags

 Syringes (without 
needles)

 Vacutainers with their
needles cut

 Intravenous
tubing

 IV plastic bottles

 Naso gastric 
tubes (Ryles 
tubes)

 All catheters

 Urine bags

 Syringes
(without
needles)

Rubber 
materials 

Gloves, Rubber sheets Gloves, Rubber sheets 

Box 3.2: Red category of waste includes 
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WHITE CATEGORY OF WASTE 

Type  Common examples of waste 
generated in Hospitals  

Common examples of 
waste generated in 
Houses, day care 
centres  

All metallic 
sharps 

 Needles  

 Scalpels 

 K wires 

 Syringes with needles 

 Blades 

 Any other blood 
contaminated sharp 
object that may cause 
puncture and cuts. 

 Needles  

 Scalpels 

 Syringes with 
needles 

 Insulin syringes  

 Blades 

 Any other blood 
contaminated sharp 
object that may 
cause puncture and 
cuts. 

This includes used, discarded and contaminated metal sharps. Any sharps 
which may cause puncture and cuts and is contaminated is considered white 
category of waste  

Box 3.3: White category of waste includes 

BLUE CATEGORY OF WASTE 

Type  Common examples of waste 
generated in Hospitals  

Common examples of 
waste generated in 
Houses, day care 
centres  

All glassware  Intact and broken vials  

 Intact or broken glass 
ampoules 

(except those contaminated 
with cancer drugs waste)  

 Injection vials  

 Ampoules  

Metallic 
implants  

 Screws 

 Plates  

 Implants (Hip)  

-  

Box 3.4: Blue category of waste includes 
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Important points to be remembered regarding segregation 

 Segregation should be done at point of generation of waste

 Segregation should be continued throughout the cycle till its final
treatment and disposal

 Correct segregation is the clear responsibility of every waste generator,
independent of the position/hierarchy Correct segregation is the clear
responsibility of every waste generator, independent of the
position/hierarchy (“Duty of Care” principle).

Containers for containing Biomedical Waste 

Let us look at what type of containers to be used for different type of color 
coded segregation as depicted in Box 3.5.  

Color of 
container 

Type of Container Container 

Yellow  Yellow colored bins with
biohazard symbol

 Should have yellow colored
non-chlorinated plastic bags
with biohazard symbol

Red  Red colored bins with
biohazard symbol

 Should have red colored
non-chlorinated plastic bags
with biohazard symbol

White Sharp Disposal Unit 

Puncture proof, Tamper Proof, 
Leak proof White translucent 
container  

Blue Leak proof Blue container with 
biohazard symbol  

Box 3.5: Types of containers used for Biomedical waste 

Did You Know? 

Segregation alone 
can reduce the 
disposal cost by 
upto 70%.  
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3.5.2  Disinfection of Waste 

Certain waste need to be pretreated at hospital level before sending to 
Common treatment facility so that they become non-infectious  

They are 

2. Blood bags

3. Microbiology waste

4. Laboratory waste

Disinfection can be achieved either by autoclaving, microwaving or using 
proper chemical disinfection  

3.5.3  Collection of Waste 

Waste collection is a part of the process of waste management. It is the 
connection between 

segregation and onsite transport of the waste to the storage area. The main 
steps of the collection procedure are mentioned in Fig. 3.1. Before collection 
of waste, the waste must be properly packed and labelled before collection.  

       Fig. 3.1: Waste collection steps collection 

Following points to be kept in mind regarding collection 

 The biohazard/cytotoxic symbols should also be printed on the bags.

 All plastic bags used in the hospital should preferably be non-
chlorinated and not be less than 50µ thickness.

 Collection should not be more than three fourth full. Once three fourth
filled, the bags should be visually inspected for any leaks or tears.

 Plastic bags should never be stapled but may be tied or sealed with a
plastic bag or tie. The bags should be tied securely and labeled
properly.

 Label should have information on place, date and type of waste. All the
labels shall be non-washable and prominently visible.

 Only the properly labelled and tightly closed or sealed waste bags
should be collected.

 Adequate Personal protective equipment (PPE) must be worn during
the collection process: Gloves, Face Masks, Gum Boots, Aprons.
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 Collection times should be fixed and based on the quantity of waste
produced. It may be once daily or every shift based on the quantity.

 After collection of filled bags, the containers should be immediately
replaced with the empty bags.

3.5.4  In-house Transportation of Waste 

Let us understand how waste should be transported safely within the hospital 
or health care facility.  

The in-house transportation involves the transportation of the waste from 
various locations of the waste generation to the temporary central storage 
area within the hospital premises before it is transported to Common 
treatment facility  

The important points to be kept regarding transportation of waste are 

 Hazardous and non-hazardous wastes should not be mixed during
collection and transport.

 Transportation of waste should be done at fixed time and in fixed route

 Transportation should be done in closed containers only.

 Separate trolleys or carts should be designated for the purpose of
collection and transportation of biomedical waste oNLY.

 Patient trolleys must not be used for waste transportation.

 Trolleys must preferably be fitted with wheels for easy
maneuverability.

 Workers handling the waste must wear PPE compulsorily and they
must be vaccinated against Tetanus and Hepatitis B

Box 3.6: Specification of Waste Collection Trolleys for Transportation 
of Health Care Waste 
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Fig.3.5: Trolleys used for in-house transportation of waste 

3.5.5  Storage of Waste 

Each Health care facility should ensure that there is a designated waste 
collection /storage center situated within its premises for storage of BMW, 
till the waste is transported to common treatment facility for its final 
treatment and disposal.  

Important points for central storage area: 

 It is advisable to store different categories of waste in different
locations

 The location of central waste storage area must be away from the
public/visitors access. 

 Storage area should be under lock and key

 Storage area should be restricted entry for authorized personnel only

 The entrance of this station must be labelled with “ENTRY FOR
AUTHORISED PERSONNEL ONLY” and Logo of Bio-Medical
Waste Hazard

 Storage area should be protected from sunlight, rain and have good
ventilation

 Storage area should have water facility for cleaning of the containers
and trolleys

 The waste water from the storage area should be connected to Effluent
treatment plant.

 General waste should not be stored with biomedical waste

 NO untreated waste should be stored beyond 48 hours
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3.5.6  Off-site Transportation of waste to Common Treatment 
Facility 

Off-site transportation of waste is the carrying the health care waste from the 
temporary storage area of the hospital to Common treatment facility for final 
treatment and disposal. Common treatment facility is usually referred to as 
Common Biomedical waste treatment facility (CBWTF) where the waste 
from all the health facilities coming under its jurisdiction within 75 kms 
radius.  

3.5.7  Final Treatment and Disposal 

Now we have understood how the waste which is generated in hospital is 
safely transported to the Common biomedical waste treatment facility, also 
commonly referred to as Common treatment facility.  

According to BMWM rules 2016, NO hospitals should have on-site 
treatment and disposal facility, if a service of CBWTF is available at a 
distance of 75 kilometers. They have to hand over their waste too common 
biomedical waste treatment facility. If only they do not have any CBWTF 
within 75 kms, they can have their own treatment facility and should comply 
with all rules and regulations laid down by the pollution control board.  

Check Your Progress 3 

1. Write the flow diagram for steps of Waste Management Cycle.

…………………………………………………………………………

…………………………………………………………………………

…………………………………………………………………………

Did You Know? 

The Blue category 
waste  is generally 
considered more 
resourceful for 
recycling because it 
mainly consists of 
glass and metallic 
items, which have a 
higher material value 
and are easier to 
recycle without 
degrading quality. 
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2. Match the waste to appropriate color coded waste bin where it needs to 
be discarded. 

 Examples of waste  Color coded container  

1. Used needles  

2. Empty Glass vial  

3. Cotton swab  

4. Ryle’s tube  

5. Gloves  

6. Urine catheter  

7. Glass ampoule  

8. Scalpel blade  

9. Used mask  

10. IV plastic bags  

11. Expired drugs  

12. Packaging materials    

Yellow  

Red  

White  

Blue  

Black  

3. List the four categories of bio medical waste. 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

4.    List the types of waste discarded in yellow bags 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

5.  Name the method of treatment for red category of waste before final  
disposal. 

…………………………………………………………………………

…………………………………………………………………………

………………………………………………………………………… 

6. Answer TRUE/ False 

i.   NO untreated waste should be stored beyond 48 hours  

ii.   Segregation of waste should be done at storage area  

iii.   Blood bags should be pre-treated at hospital level only before 
handing over to CBWTF 
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7. Fill in the blanks

a. The thickness of the bags used for waste collection should not be
less than ____micron

b. NO hospitals should have on-site treatment and disposal facility, if
a service of CBWTF is available at a distance of ___kilometers

c. Vaccines to be given for health care workers as per BMWM rules
2016 are ________ and ________

3.6  DISPOSAL OF MUNICIPAL SOLID WASTE 

So far we have learned about hospital waste. Now let us have a look at on 
house hold waste or the general waste generated at household level. The other 
name for house hold waste is solid waste or MSW (Municipal Solid Waste). 

The word solid waste is used for municipal solid waste and it includes 

 Bio degradable wastes (paper, textiles, food waste, straw and yard
waste)

 Partially degradable (wood, disposable napkins and sludge)

 Non -degradable materials (leather, plastics, rubbers, metals, glass, ash
from fuel burning.

Municipal solid waste (MSW) or general waste is not a part of biomedical 
waste now. The final disposal of solid waste is now state Municipal 
Corporation’s responsibility. However, hospitals are responsible to segregate 
this waste as wet and dry waste and hand over to municipal corporation. 

3.6.1  Categories of Municipal Waste 

You must have seen that there are two color codes used for disposing solid 
waste. They are Green (wet waste) and Blue (dry waste).  

Wet waste or Bio-degradable waste 

Wet waste is also called bio-degradable waste includes food items, vegetables 
and other house hold wastes. It goes into GREEN bags which is the color of 
safety and nature (Fig. 3.5). 

Finally, biodegradable waste is 

 Deposited in vacant land for composting, or

 Sent to dumping grounds. This is called land filling.



238 

Prevention and  
control of diseases 

      Fig. 3.5: Image of waste bin for green waste or wet waste. 

Dry waste or non-biodegradable 

Dry waste or non-biodegradable waste is also called recyclable waste. This 
needs to be segregated into BLUE bags (Fig. 3.6).  

Non-biodegradable waste can be further recycled or can be treated separately. 

Fig. 3.6: Image of waste bin used for dry waste 

Let us learn about the various methods of solid waste disposal. 

3.6.2  Sanitary Land Filling 

It is a method of disposing off solid waste on land without creating nuisances 
or hazards to public health or public safety. It is one of the oldest methods of 
waste disposal.  

 In a sanitary landfill, garbage is spread out in thin layers, compacted
and covered with clay or plastic foam.
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 In the modern landfills, the bottom is covered with an impermeable
liner, usually several layers of clay, thick plastic and sand. The liner
protects the ground water from being contaminated due to percolation
of leachate (Fig. 3.7).

Fig. 3.7: Images of sanitary landfilling of MSW 

 Leachate from bottom is pumped and sent for treatment.

 When landfill is full it is covered with clay, sand, gravel and top soil to
prevent seepage of water.

 Several wells are drilled near the landfill site to monitor if any leakage
is contaminating ground water.

 Methane produced by anaerobic decomposition is collected and burnt
to produce electricity or heat.

3.6.3  Composting 

Biodegradable waste which is primarily an organic matter constitutes 35-40% 
of the municipal solid waste in India. This waste can be recycled by the 
method of composting, one of the oldest forms of disposal.  

Composting is the natural process of decomposition of organic waste that 
yields manure or compost, which is very rich in nutrients. It is a biological 
process in which micro-organisms, mainly fungi and bacteria, convert 
degradable organic waste into humus like substance. The finished product i.e 
manure, which looks like soil, is rich in carbon and nitrogen and is an 
excellent medium for growing plants. 

A good quality nutrient rich and environmental friendly manure is formed 
which improves the soil conditions and fertility.  

Composting is suitable for kitchen waste and wet waste from household and 
hospitals. The process of composting ensures the waste that is produced in 
the kitchens is not carelessly thrown and left to rot. It recycles the nutrients 
and returns them to the soil as nutrients. Apart from being clean, cheap, and 
safe, composting can significantly reduce the amount of disposable garbage. 

Did You Know? 

Improper disposal 
of expired 
medicines leads to 
antibiotic 
contamination of 
waste rboides, 
contributing to 
emergence of 
antimicrobial 
resistance 
(Superbugs) 
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The organic fertilizer can be used instead of chemical fertilizers and is better 
specially when used for vegetables. It increases the soil’s ability to hold water 
and makes the soil easier to cultivate. It helped the soil retain more of the 
plant nutrients. 

Vermi-composting has become very popular in the last few years. In this 
method, worms are added to the compost. These help to break the waste and 
the added excreta of the worms makes the compost very rich in nutrients. 

3.7 HOME HEALTH CARE WASTE 
MANAGEMENT 

Apart from health care waste generated in hospitals, we now have health care 
waste generated at homes. This is because of increase in non-communicable 
diseases (NCD) such as Diabetes, Cardiovascular diseases, stroke cancer, etc.  

So at household level, in addition to Municipal solid waste, there is increase 
home health care waste which is often neglected.  

Type of health care waste generated at household level:  

Home health care waste (HHCW) consists of the following waste  

 Expired and discarded medicines (discarded medicines, ointments, 
syrups, tablets, expired drugs, and used massage oils)  

 Sharps waste (injection needles, blades, broken vials, ampoules)  

 Soiled waste - substance contaminated with blood and body fluids 
(cotton, soiled plaster casts, lines beddings, dressings)  

 Waste with heavy metals (waste thermometers, batteries, and 
manometers)  

 Others – Napkins  

 Contaminated and non-contaminated PPE  

Need and Importance of Home health care waste:  

 The improper management of these health care waste can have a 
hazardous risk on patients, healthcare workers, waste handlers, the 
community and environment.  

 Home Health Care Waste (HHCW) increase the exposure to microbial 
infections, cytotoxic and radioactive elements and chemicals like 
Mercury, disinfectants and pesticides that affect multi-systems.  

 Improper handling of sharp medical objects like needles, syringes with 
needles can lead to needle stick injuries which may thereby cause 
infections with blood-borne pathogens such as HBV, HIV and HCV, 
etc. Proper management of these wastes can further reduce the surge of 
infectious diseases in community.  
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 Due to improper disposal of unused or expired medications, a rampant
surge in anti-microbial resistance and drug resistant bacteria can
develop.

 In a study by Velpandian et al in 2018 mentioned that enormous
amounts of expired medicines, like antibiotics, pain-killers are flowing
down the Yamuna River in Delhi, which seeps into our environment as
well as to animal and human being’s bodies, resulting in origin of
superbugs which are resistant to almost all antibiotics.

Options for home health care management: 

Currently, there are no clear guidelines from the government. To protect 
ourselves and the community, we need to take measures to safely manage 
home health care waste.  

Let us look at few points for consideration to manage the home health care 
waste:  

a. Segregation:

- In case of households, health care wastes can be segregated at point 
of generation itself and stored separately. 

- The household health care waste has to be segregated from other 
general waste. 

b. Storage, Collection and transportation:

- The health care waste has to be contained and handed over
separately to waste collector 

- Centralised or universal waste collection and disposal mechanism 
which is regular, reliable and responsible has to be established for 
HHCWM  

- Experiments have been attempted to coordinate with common 
treatment facilities to collect segregated HHCM from an apartment 
complex regularly.  

c. Disposal:

• Expired drugs:

o The guidelines for disposal for medicines are prescribed by
World Health Organization (WHO) and United States Food and
Drugs Administration (USFDA).

o Some of the methods suggested to dispose date expired and
unused medicines include returning to manufacturer, landfill,
and waste immobilization. Alternatively, pharmacies can be part
of the program. The patients visiting these pharmacies can
register with pharmacy and return the unused/date expired
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medicines to the participating pharmacies from where it can be 
segregated and sent for recycling or disposal.  

• Sharps:

o Used sharps need to be segregated and stored in a separate
container which is puncture proof. Hand it over separately to
allotted authorized waste collectors.

• Blood-stained products:

o All the blood-stained products like Band-Aid, dressing, cotton
etc need to be bundled into one plastic cover and hand it over
separately to authorized waste collectors.

Management of Home health care waste is difficult at the present juncture, it 
requires high degree of awareness among the citizens and coordinating with 
civic authorities and common treatment facilities.  

Case study of COVID waste management for home isolation: 

Experience of COVID waste management for home quarantine can be 
derived for better home health care waste management.  

Let us look at the guidelines provide by the Pollution control board to 
manage covid waste: 

- Less quantity of biomedical waste is expected from quarantine Camps / 
Quarantine Home/ Home-care facilities. The following steps to be 
followed for ensuring the safe handling and disposal of waste  

o 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(ULB) for final disposal.

o 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.

o 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

o Biomedical waste if any generated from quarantine centers/camps
should be collected Biomedical waste if any generated from
quarantine centers/camps should be collected separately in yellow
bags (suitable for biomedical waste collection) provided by ULB

o These bags can be placed in separate and dedicated dust-bins of
appropriate size. General waste should not be stored in yellow bags.

Did You Know? 

With increasing 
NCDs, home based 
health care waste 
had increased 
significantly 
especially post-
Covid, yet clear 
guideline is still 
evolving in many 
countries including 
India. 

It is s estimated 
that Urban 
households 
generate 60-80 
grams of healthcare 
waste per person 
per day in chronic 
illness. (Source: 
Indian Journal of 
Public Health, 
2021) 
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o Agency responsible for operation of Quarantine Centre/camp shall
designate a nodal person who will be responsible for waste
management and for maintenance of its record.

o Designated nodal person of the Quarantine Centre/Camp shall register
the Centre/Camp on Central Pollution Control Board’s (CPCB)
biomedical waste Tracking App ‘COVID19BWM’ (available on
Google play store) and update the details of waste generated on daily
basis.

o Persons operating Quarantine camps/centers should call the CBWTF
operator to collect biomedical waste as and when it gets generated.
Contact details of CBWTFs would be available with Local
Authorities.

o Persons taking care of quarantine home / Home-care should deposit
biomedical waste if any generated from suspected or confirmed
COVID-19 patients in homecare, by following any of the following
methods as may be arranged by ULBs

 Hand over the yellow bags containing biomedical waste to
authorized waste collectors at door steps engaged by local bodies;
or

 Deposit biomedical waste in yellow bags at designated deposition
Centers established by ULBs. The bag again be stored in yellow
bag or container; or

 Handover the biomedical waste to waste collector engaged by
CBWTF operator at the doorstep.

Safe Practices to be followed while handling biomedical waste 

While we are treating patients either at home or hospital or any health 
centers, we must keep in mind our safety also. The following are some of the 
occupational safety measures that we must follow in the interest of worker as 
well as the patients:  

A. Hand hygiene 

B. Use of personal protective equipment 

C. Immunization  

D. Management of Blood and body fluids Spill 

E. Management of mercury spill 

F. Handling sharps 

You have already read more in details of these safe practices in your 
unit on infection prevention and control and also in your practical unit 

Think and Reflect 

We had managed to 
handle waste 
generated during 
home isolation of 
COVID. Can we 
draw lessons from 
this to improve home 
health care waste for 
elderly? 

Think and Reflect 

You notice waste 
handlers are not 
wearing appropriate 
PPE while handling? 

As a responsible 
health care worker, 
what immediate and 
long term actions you 
would like to take? 
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1. List the methods of solid waste management. 

...................................................................................................................

...................................................................................................................

................................................................................................................... 

2. What is Bio-degradable waste at household level 

...................................................................................................................

...................................................................................................................

................................................................................................................... 

3. Why is the quantity of home health care waste generated increasing?  

...................................................................................................................

...................................................................................................................

................................................................................................................... 

4. Enumerate any three safe practices to be followed while handling BMW  

...................................................................................................................

...................................................................................................................

................................................................................................................... 

 

3.8  LET US SUM UP 

Hospitals are constantly generating waste which includes infectious and 
hazardous wastes. Indiscriminate disposal of biomedical waste or health care 
waste will affect the life of individuals and community at large. 

Govt. of India has brought about a number of legislations since 1986 to 
protect our environment. The latest Gazette notification was made on 28th 
March 2016 by Ministry of Forest and Environment. 

According to BMWM 2016 guidelines, there are four categories of health 
care waste: 

 Yellow category 

 Red category 

 White category and 

 Blue category 

Liquid waste like reagents, disinfectants to be collected to a common tank 
before discharge into the common sewer.  
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Alkaline batteries like torch cell and pencil cells to be considered as 
municipal solid waste 

Household waste is also called domestic waste or municipal solid waste. 

 They are segregated as wet and dry waste. Green color code is for wet
waste and blue color code for dry or recyclable waste.

 If there is no provision for segregation as green and blue, discard them
into black bags.

Abbreviations   

BMW -  Biomedical Waste 

BMWM  - Biomedical Waste Management 

CBWTF - Common Biomedical Waste Treatment Facility 

CPCB -  Central Pollution Control Board 

HHCW -  Home Health Care Waste HHCW 

HIV -  Human Immunodeficiency Virus 

MSW -  Municipal Solid Waste  

NCD -  Non-Communicable Diseases  

PPE -  Personal Protective Equipment 

ULB -  Urban Local Bodies  

3.9  GLOSSARY 

Autoclave :  method of sterilization using high pressure steam 

Biomedical waste : refers to waste generated during diagnosis, treatment, 
immunization of humans or animal or in research / 
production/ testing of biologicals  

BMWM Rules 2016: refers to BMWM Rules, 2016 in India which 
prescribes rules and practices for safe handling, 
treatment and disposal of biomedical waste  

CBWTF : refers to centralized facility where BMW is treated 
and disposed in a safe and environmentally sound 
manner 

Composting :  biological decomposition of biodegradable waste into 
nutrient rich manure (Ex kitchen waste) 

CPCB : statutory body under Ministry of Environment, Forest 
and climate change responsible for pollution control 
including BMW 
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Disinfection :  refers to the process of reducing or eliminating the 
pathogenic organism from the waste 

Municipal :  solid waste refers to general non-infectious domestic 
waste from household, offices, workplace, etc 

PPE : personal protective equipment is protecting clothing 
used to safeguard health workers from infections and 
hazards  

Sanitary Landfill : are engineered landfills designed for waste disposal 
causing minimal environmental risk 

Segregation : simply means the process of separating the different 
colour coded categories of waste based on the risk 
and nature of final treatment  

Sharps waste : waste that can puncture or cut the skin (ex: Needles, 
blades) which requires special handling and disposal  

3.10  ANSWERS TO CHECK YOUR PROGRESS 

Check Your Progress 1 

1. How will you define bio medical waste or BMW?

Answer: Bio-medical waste means any waste, which is generated during the 
diagnosis, treatment or immunization of human beings or animals or research 
activities pertaining thereto or in the production or testing of biological 
(substance of biological origin used as a drug, vaccine, pesticide etc.) or in 
health camps. 

2. List the places where biomedical waste management rules apply.

Answer: The Biomedical waste management rules 2016 applies to 

b. Hospitals, nursing homes, clinics, dispensaries, veterinary
institutions

c. animal houses, pathological laboratories, blood banks,

d. Ayush hospitals

e. Clinical establishments, research or educational institutions

f. Health camps, medical or surgical camps, vaccination camps, blood
donation camps

g. first aid rooms of schools, forensic laboratories and research labs.

iv. List the four categories of bio medical waste. They are;

a. Yellow category

b. Red category
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c. White category and 

d. Blue category 

v. List the types of waste discarded in yellow bags 

a. Human Anatomical Waste 

b. Animal Anatomical Waste 

c. Soiled Waste 

d. Expired or Discarded Medicines 

e. Chemical Waste 

f. Chemical Liquid Waste 

g. Discarded linen, mattresses and bedding contaminated with blood or 
blood fluid. 

h. Microbiology, Biotechnology and other clinical laboratory waste 

vi. Name the method of treatment for red category of waste before final 
disposal .    These waste is taken for autoclaving/ hydroclaving to get it 
sterilized. Then it goes for shredding after which it becomes plastic 
granules. 

Check Your Progress 2 

1.  List the hazards of BMW to human health? 

Answer: Hazards of BMW to human health:  

o Injuries due to sharps (Ex: needle stick injuries)  

o Needle stick injuries may transmit infections like HIV, hepatitis B 
and Hepatitis C  

o Toxic exposure to pharmaceutical products like antibiotics, 
cytotoxic drugs which may be released into the surrounding 
environment 

o Exposure to mercury or dioxins generated, during the handling or 
incineration of health care wastes; 

o Chemical burns arising during disinfection, sterilization or waste 
treatment activities 

o Thermal injuries during open burning and operations of waste 
incinerators;  

o Radiation burns; and 

o Spread of antimicrobial resistance through unsafe storage, treatment 
and disposal of pharmaceutical waste. 
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2. Enumerate the Four Rs in waste management. Give one example for
each.

Answer:   4 Rs 

Reduce  

- Use of less cotton or gauze or chemicals for cleaning the wounds 

- Proper use of drugs and reducing the production of expired drugs 

Reuse 

- Paper 

- Cardboard  

Recycle  

- Plastic 

- Glass  

Recover  

- Recovery of mercury  

- Silver recovery from radiology department  

Check Your Progress 3 

1. Write the flow diagram for steps of waste management cycle.

Answer: Flow diagram   

Segregation at source ---Disinfection---Collection---In-house transportation --
-Storage ---Off site transportation facility---Treatment ---- Disposal  

2. Match the waste to appropriate colorcoded waste bin where it needs
to be discarded.

Answer: 

1. Used needles – White

2. Empty Glass vial -Blue

3. Cotton swab -Yellow

4. Ryle’s tube -Red

5. Gloves -Red

6. Urine catheter -Red

7. Glass ampoule -Blue
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8. Scalpel blade -White

9. Used mask -Yellow

10. IV plastic bags -Red

11. Expired drugs –Yellow

12. Packaging materials- Black

3. List the four categories of biomedical waste.

Ans. They are :

a) Yellow Category

b) Red Category

c) White Category

d) Blue Category

4. List the types of waste discarded in yellow bags.

a) Human Anatomical Waste

b) Animal Anatomical Waste

c) Soiled Waste

d) Expired or Discarded Medicines

e) Chemical Waste

f) Chemical Liquid Waste

g) Discarded linen, mattresses and bedding contaminated with blood or
blood fluid.

h) Microbiology, Biotechnology and other clinical laboratory waste

5. Name the method of treatment for red category of waste before final
disposal. These waste is taken for autoclaving/ hydroclaving to get it 
sterilized. Then it goes for shredding after which it becomes plastic 
granules. 

6. Answer TRUE/ False

i. NO untreated waste should be stored beyond 48 hours- TRUE

ii. Segregation of waste should be done at storage area – FALSE*

iii. Blood bags should be pre-treated at hospital level only before
handing over to CBWTF-TRUE
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* Segregation of waste should always be done at source of waste
generation

7. Fill in the blanks

d. The thickness of the bags used for waste collection should not be less
than 50 micron 

e. NO hospitals should have on-site treatment and disposal facility, if a
service of CBWTF is available at a distance of 75 kilometers 

f. Vaccines to be given for health care workers as per BMWM rules
2016 are Hepatitis-B vaccine and Tetanus Toxoid 

Check Your Progress 4 

1. List the methods of solid waste management.

Answer: Common methods of solid waste management 

g. Sanitary land filling

h. Composting

2. What is Bio-degradable waste?

Answer: Wet waste is also called bio-degradable waste includes food items, 
vegetables and other house hold wastes. 

3. Why is quanitity of home health care waste generated increasing?

Answer: Increase in Non-communicable disease in causing in home health 
care which is contributing to increased home health care waste  

4. Enumerate any three safe practices to be followed while handling BMW

Answer: Safe practices to be followed while handling BMW 

- Hand hygiene  

- Use of personal protective equipment  

- Immunization  

- Management of Blood and body fluids Spill 

- Management of mercury spill  

- Handling sharps  
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