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Abstract— Waste generated from health care facilities is a big threat on community and environment due to improper waste 
management. In India, the Biomedical Waste (Management and Handling) Rules 1998 make it mandatory for hospitals, 
clinics, and other medical and veterinary institutes to dispose of bio medical wastes strictly according to the rules. This is a 
review paper to show trends of management process, its Indian scenario, characteristics and generation, and legislative 
measures for management of medical waste. CPCB in their 2013 report states that 7894 health centers have violated the 
rules. Here we can summarize that Lack of knowledge of individual working in that area, lack of awareness, casual approach 
while dealing the waste and cost factor are most important problems faced in the adequate and efficient medical waste 
management. Moreover no regular checks by the regulative bodies and less treatment facilities are available for small 
centers, clinics, dispensaries.  
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I. INTRODUCTION 
 
Medical care is vital for our life, health and well 
being and there has been phenomenal increase in the 
healthcare facilities (for humans and animals) in 
India. Over the past two decades, health care wastes 
has been identified as one of the major problems that 
negatively impact both human health and the 
environment when improperly stored, transported and 
disposed [24]. In India, there are about 6,00,000 
hospital beds, over 23,000 Primary Health Centers, 
thousands of registered nursing homes, countless 
unregistered nursing homes and dispensaries, and 
above all a very large number of quacks practicing at 
every nook and corner of urban and semi-urban 
locality. There are innumerable pathology 
laboratories, the data of which is hardly available. 
According to health information statistics 20% of 
total beds are in rural hospitals while 80% are in 
urban hospitals. Extrapolating from past figures of 
number of beds and average quantity of waste 
generation at the rate of 1 kg per bed per day, it is 
estimated that about 0.33 million tones of hospital 
waste is being generated per year [15]. Medical waste 
plays an important role in the transmission of 
diseases. It contains highly toxic chemicals, heavy 
metals and pathogenic viruses and bacteria. In 
developed countries, modern technologies such as 
incineration, autoclaving etc, are used for treatment 
and final disposal of medical waste. However, in 
developing countries, medical waste has not received 
adequate attention, particularly when it is disposed of 
together with the domestic waste. Furthermore, 
medical waste presents an increasingly high risk to 
doctors, nurses, technicians, drain cleaners, sweepers, 
hospital visitors and patients due to disorganized 
management. Risk minimization for medical waste 
has become a major concern worldwide [9]. 

II. BIOMEDICAL WASTE: GENERATION, 
SOURCES AND CHARACTERISTICS 
 
2.1. Sources of biomedical waste 

 
Table1: sources of medical waste (source WHO) 
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2.2. Generation of waste  
As per the annual report information received from 
the State Pollution Control Boards (SPCBs)/ 
Pollution Control Committees (PCCs) and Director 
General of Armed Forces Medical Services 
(DGAFMS) for the year 2013 to central pollution 
control board(CPCB), there are 1,68,869 no. of health 
care facilities (HCFs) having 17,13,742 beds and 
generating bio-medical waste at about 484 
tons/day[5].In India quantity of waste generated is 
1.5(kg/bed/day)[4].For a developed country such as 
USA total amount of health care waste generated 
from metropolitan general hospitals is 10.7 
kg/occupied bed/day and among it infectious waste 
generated is about 2.79 kg/occupied bed/day [23]. In 
Libya, average waste generation rate was found to be 
1.3 kg/patient/day, comprised of 72% general 
healthcare waste (non-risk) and 28% hazardous waste 
[18]. In other developing countries such as Pakistan 
Total health care waste generated from hospitals is 
about 2.07kg/bed/day which ranges from (1.28-
3.47)kg/bed/day, similarly in Tanzania waste 
generated from hospitals is 0.14kg/patient-day [23]. 
According to researcher the existing hospital waste in 
Greece with a bed capacity of 400-600, Infectious 
waste production was estimated by weighing the 
incinerated waste as 880kg/day [19].As per the study 
carried out in 15 private hospitals of Fars province 
(Iran) from the total numbers of 50 governmental and 
private hospitals located in this province indicated 
that the waste generation rate is 4.45 kg/bed/day, 
which includes 1830 kg (71.44%) of domestic waste, 
712kg (27.8%) of infectious waste, and 19.6 kg 
(0.76%) of sharps [16]. 
 
2.3 Characteristics of biomedical waste 
Biomedical waste is defined as any solid, fluid or 
liquid waste including container and any intermediate 
product, which is generated during diagnosis, 
treatment or immunization of human beings or 
animals or in research activities or in the production 
or testing of biological products [2]. According to 
WHO 85% of hospital wastes are actually non-
hazardous, whereas 10% are infectious and 5% are 
noninfectious but they are included in hazardous 
wastes. About 15% to 35% of Hospital waste is 
regulated as infectious waste [22].In India it is 
divided into 10 categories.  
 

i. Human Anatomical Waste 
ii. Animal Waste 

iii. Microbiology & Biotechnology Waste 
iv. Waste sharps  
v. Discarded Medicines and Cytotoxic drugs 

vi. Solid Waste 
vii. Solid Waste 

viii. Liquid Waste 
ix. Incineration Ash 
x. Chemical Waste 

III. NEED FOR AWARENESS OF 
BIOMEDICAL WASTE MANAGEMENT: 
INDIAN SCENARIO 
 
This section deals with the different problems related 
to management of biomedical waste in different states 
of India which is been recently cited in different 
newspaper which shows that management and 
awareness about medical waste is a severe problems 
in developing country which need to be discussed and 
proper legal framework is to be followed by the 
authorities dealing with biomedical waste. As per the 
annual report information received from the State 
Pollution Control Boards (SPCBs)/ Pollution Control 
Committees (PCCs) and Director General of Armed 
Forces Medical Services (DGAFMS) for the year 
2013 to central pollution control board (CPCB)        
1,05,270 no. of HCFs have obtained authorization 
under the BMW Rules. About 7,894 number of HCF 
/CBWTF violating the provisions of the BMW Rules 
[5]. According to the article in Hindustan times which 
focus on disposal of biomedical waste unscientifically 
states that joint team of the Central Pollution Control 
Board (CPCB) and the Delhi Pollution Control 
Committee (DPCC), constituted by the tribunal, 
inspected 28 hospitals in the Capital and found that 
biomedical waste was being disposed in the most 
unscientific manner. Biomedical waste is collected in 
open trolleys at hospitals. There is no proper color 
scheme to be followed for segregation. [10]. Another 
article in the economics times states that in Madurai, 
against government guidelines, biomedical waste 
continues to be dumped in open places in the city. 
Hazardous biomedical waste can be found in 
household garbage on roadsides, posing danger to 
human beings and the environment [11]. Another 
article written in The Tribune newspaper on July 
2015 about Haryana says that The Haryana State 
Pollution Control Board (HSPCB) has issued notices 
to around 85 hospitals, including the government-run 
General Hospital in Sector 10, for neither applying 
for authorization to dispose of biomedical waste 
(BMW) nor following disposal norms [12]. 
According to Times of India report in Bhopal Six 
government and private hospitals, including All India 
Institute of Medical Sciences (AIIMS) Bhopal have 
been pulled up by National Green Tribunal (NGT) for 
failing to comply with bio-medical waste (BMW) 
rules. The committee had inspected AIIMS where 
they found gross violations and non-observance of 
BMW rules. Neither did the hospital have any BMW 
authorization from the MP pollution control board 
(MPPCB) nor was there any sewage treatment plant 
(STP) or effluent treatment plant (ETP). Also, the 
discharge of untreated sewerage was done in the open 
pits, which was removed by BMC. As per MPPCB's 
report, there are 78 healthcare facilities in Bhopal of 
which 62 have not been found complying with BMW 
rules and have been issued notices [13].Similarly an 
article cited in the sentinel exposed that Medical 
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waste re-packaged in Assam, sold in other NE states, 
about nearly 80 per cent of hospitals, diagnostic 
centers and laboratories in the State are flouting 
norms and disposing of potentially infectious waste in 
a haphazard, improper and indiscriminate manner, 
there is another startling revelation. The used 
equipments which reach the scrap dealers are cleaned, 
re-packaged and sold off in the market again. The 
racketeers normally dispatch these to other states like 
Manipur and Nagaland. The entire Northeast has just 
one CBWTF - christened 'Fresh Air' - located at 
Panikhaiti in the outskirts of the city. Only 69 
government and private hospitals are registered with 
it [14].The study was conducted in the seven major 
hospitals of Shimla city. There was a significant 
difference in segregation of wastes in public and 
private hospitals with private hospitals showing 
results better in terms of segregation of wastes 
according to the guidelines. It revealed that none of 
the patient care areas had designated waste route 
inside the hospital. All the hospitals except one public 
hospital had central waste storage facility. None of 
the major private hospitals has facilities for treatment 
and disposal and none of housekeeping staff was 
using the personal protective equipment [25].In 
Another study done in shimla shows that patient care 
areas of the hospitals segregation of the wastes was 
not observed. None of the cleaning workers were 
using complete personal protective measures in any 
of the public hospitals. All major public hospitals of 
Shimla city in the study area practice poor 
management of biomedical wastes [26].  
Similarly a study done by researcher conclude that 
there is poor level of knowledge and awareness about 
BM waste generation hazards, legislation and 
management among health care personnel in Jaipur 
Dental College, India [1].It was observed that of the 
71 health care facilities under study, only 42.2% 
health care facilities were registered with State 
Pollution Board for biomedical waste management in 
Nodia city. Only 4.2% of the health care facilities had 
trained staff; 39.4% of all health care facilities were 
maintaining records; none of the facilities had any 
type of accident reporting system [6].The study 
revealed that the hospital staff did not comply with 
the instructions regarding labeling of bags containing 
bio-medical waste and did not maintain any records 
in urban areas of Delhi [20]. It was concluded that 
neither the Government funded nor the privately 
managed health care facilities in Agra were working 
in accordance with the Bio-medical Waste 
(Management & Handling) Rules, 1998. Due to lack 
of proper monitoring agencies on them, they were 
evading the rules [27]. In Lucknow the hospital does 
not have any treatment facility for infectious waste. 
The laboratory waste materials, which are disposed of 
directly into the municipal sewer without proper 
disinfection of pathogens, ultimately reach the Gomti 
River [28].  

IV. ENVIRONMENTAL CONCERN DUE TO 
IMPROPER MANAGEMENT OF 
BIOMEDICAL WASTE 
 
Some 25% of biomedical waste is hazardous which 
adversely affect city environment all over the world. 
Particularly developing countries are most at risk due 
to poor waste management. Improper management of 
health care waste can have both direct and indirect 
health consequences for health personnel, community 
members and to the environment [7]. Some hospitals 
or pathological laboratory wastes may contain toxic 
chemicals, like mercury, xylene and formalin [2]. 
There are many harmful agents in the biomedical 
waste. The most important are Biological agents, 
which pollute water and food and cause alimentary 
infections like cholera, typhoid, dysentery, infective 
hepatitis, polio, ascariasis and hook worm diseases 
etc [17]. Amongst all the category of BMW, liquid 
wastes pose a serious threat to human health and the 
environment because of their ability to enter 
watersheds, pollute ground water, and drinking water 
when improperly handled and disposed. At the same 
time, illegal and unethical reuse of this untreated 
waste, can be extremely dangerous and even fatal in 
causing diseases like cholera, plague, tuberculosis, 
hepatitis B, diphtheria etc., in either epidemic or even 
in endemic form, which can pose grave public health 
risks and consequences and thus is a major problem 
for healthcare facilities, their employees, and the 
community at a large [29]. The general public’s 
health can also be adversely affected by bio-medical 
waste. Improper practices such as dumping of bio-
medical waste in municipal dustbins, open spaces, 
water bodies etc., leads to the spread of diseases. 
Emissions from incinerators and open burning also 
lead to exposure to harmful gases which can cause 
cancer and respiratory diseases. Plastic waste can 
choke animals, which scavenge on openly dumped 
waste. Injuries from sharps are common feature-
affecting animals. Harmful chemicals such as dioxins 
and furans can cause serious health hazards to 
animals and birds. Certain heavy metals can affect the 
reproductive health of the animals. Occupational 
health concerns exist for janitorial and laundry 
workers, nurses, emergency medical personnel, and 
refuse workers. Injuries from sharps and exposure to 
harmful chemical waste and radioactive waste also 
cause health hazards to employees in institutions 
generating bio-medical waste [4]. 

 
V. WASTE MANAGEMENT PROCESS 
 
5.1 Waste collection and Segregation 
 Each category of waste has to be kept segregated in a 
proper container or bag. Such container or bag should 
have certain properties it should be without any 
leakage it must be able to contain the designed 
volume and weight of the waste without any damage 
[24]. 
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Table1: Segregation of biomedical waste (source 
BMW rules) 

 
 
5.2 Transportation and storage 
The biomedical waste has to be transported to the 
treatment or disposal facility site in a safe manner. 
The vehicle should have certain specifications it 
should be covered and secured against accidental 
opening of door, leakage etc [24]. If a container is 
transported from the premises where bio-medical 
waste is generated to any waste treatment facility 
outside the premises, the container shall, apart from 
the labeling, also carry information prescribed in 
Schedule IV. Untreated bio-medical waste shall not 
be kept stored beyond a period of 48 hours. Provided 
that if for any reason it becomes necessary to store 
the waste beyond such period, the authorized person 
must take permission of the prescribed authority and 
take measures to ensure that the waste does not 
adversely affect human health and the environment 
[2]. 
 
5.3 Treatment & Disposal 
The biomedical waste (management and handling) 
rule 1998 has mentioned the treatment and disposal 
options according to the different categories of waste 
generated in hospitals. Different methods are as 
follows: (a) Incineration, (b) Autoclave treatment, (c) 
Hydroclave treatment, (d) Microwave treatment, (e) 
Mechanical/Chemical Disinfecting, (f) Sanitary and 
secured Land filling .Bio-medical waste shall be 
treated and disposed of in accordance with Schedule 
I, and in compliance with the standards prescribed in 
Schedule V. According to biomedical waste 
(management and handling) rules 1998 Schedule V 
consist of standards for different treatment 
technologies. 
 
VI. LEGAL FRAMEWORK: BIOMEDICAL 
WASTE (MANAGEMENT AND HANDLING) 
RULES 1998 
 
India participated in the United Nations Conference 
on the Human Environment held at Stockholm in 
June, 1972, where decisions were taken to take 
appropriate steps for the protection and improvement 
of human environment. Therefore, the Environment 
(Protection) Act 1986 (EPA) was formed under the 
Ministry of Environment and Forests, which is the 
most comprehensive Act on the Indian Statute Book 

relating to Environment Protection .It is general 
legislation for the Protection of Environment, enacted 
under article 253 of the Constitution, which came in 
force on 19th November 1986. In July 1998, the 
Government of India Environment (Protection) Act 
1986 (Rule 29 of 1986) issued a Notification on 
Biomedical Waste (Management and Handling), 
Rules 1998, indicating the Rules for the Management 
and Handling of bio-medical solid waste [8].The 
main objective of the BMW Rules 1998 was to 
promote scientific and systematic management 
(segregation, transportation and disposal of hospital 
waste which is infectious) among healthcare 
establishments in India [21].The further amendments 
were made in the year 2000 and 2003. As per BMW 
Rules, 1998, State Pollution Control Boards (SPCBs)/ 
Pollution Control Committees (PCCs) in the 
respective States/UTs and Director General Armed 
Forces Medical Services (DGAFMS) in respect of the 
Health Care Establishments (HCEs) under the 
jurisdiction of the Ministry of Defence have been 
notified as the ‘Prescribed Authority’ for overall 
enforcement of the said Rules [5].  
These rules cover authorization  and duty of the 
occupier .Hospitals, Nursing home, clinic, Dispensary 
Veterinary institution, Animal House, Pathological 
laboratory and Blood bank need authorization  except 
such occupier of clinics, dispensaries, pathological 
laboratories, blood banks providing treatment/service 
to less than 1000 (one thousand) patients per 
month[2]. 

1. The rules stipulate medical waste shall not be 
mixed with other wastes and Bio-medical 
waste shall be segregated into containers/bags 
at the point of generation in accordance with 
Schedule II and the containers shall be labeled 
according to Schedule III. 

2. The rules also stipulate that if a container is 
transported from the premises where bio-
medical waste is generated to any waste 
treatment facility outside the premises, the 
container shall, apart from the label prescribed 
in Schedule III, also carry information 
prescribed in Schedule IV and untreated 
biomedical waste shall be transported only in 
such vehicle as may be authorized for the 
purpose by the competent authority as 
specified by the government. 

3. No untreated bio-medical waste shall be kept 
stored beyond a period of 48 hours. The 
Municipal body of the area shall continue to 
pick up and transport segregated non bio-
medical solid waste generated in hospitals and 
nursing homes, as well as duly treated bio-
medical wastes for disposal at municipal dump 
site [3]. 

4. The rule also stipulate Bio-medical waste shall 
be treated and disposed of in accordance with 
Schedule I, and in compliance with the 
standards prescribed in Schedule V given in 
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biomedical waste (management and handling) 
rules 1998.  

5. According to rule maintenance of records such 
as generation, collection, storage, 
transportation, treatment, and disposal is 
necessary and if any accident occurs at any 
institution or facility or any other site where 
medical waste is handled, the authorized 
person shall report the accident in Form III to 
the prescribed authority forthwith.  

6. As per the BMW Rules, ‘SPCBs and PCCs as 
well as DGAFMS are required to submit 
annual report information in a compiled form 
to the Central Pollution Control Board 
(CPCB), for the preceding year by 31st March 
of every year. 

 
CONCLUSIONS 
 
Adequate management of medical waste is an 
alarming concern that has been noticed by different 
organizations whether it’s been government, or non 
government organization. In the studies done by 
different researcher its has been found that in many 
parts of India rules are still not properly implemented 
and even many legislative policies are not known to 
the hospital staff basically to the workers .As 
mentioned in the report by CPCB in 2013 that 7894 
have violated the rules which is a big problem with 
concern to environment. This is for the hospital 
which has been registered but there are many small 
heath care centers and clinics which do not have high 
generation of infectious waste but do generate sharps 
infectious solid waste, liquid waste which are directly 
dumped into sewer prior to treatment and expired 
medicines which cause threats to the environment and 
the society. In order to accelerate the rate at which 
proper management methods have to be designed, 
timely regulatory and legislative policies are to be 
needed. Proper and efficient management of medical 
waste is not only a legal necessity but also a social 
responsibility. Lack of knowledge in individual 
working in that area, lack of awareness, casual 
approach while dealing the waste and cost factor are 
most important problems faced in the adequate and 
efficient medical waste management. Basically liquid 
waste produced in the hospitals need to be checked 
by the checking authority as this waste if directly 
flushed into the public sewer ,it can contain 
pathogenic bacteria and can be threat to society and 
individual dealing with treatment plants.   
An effective awareness programs should be done by 
the government as well as the hospitals persons for 
the hazard associated with improper medical waste 
disposal. There should be awareness programs for the 
local public so that they should know the hazard 
associated with the medical waste and that they can 
inform the legislative authorities if some organization 
is not implementing the rules and polluting the 
surrounding and creating a health risk for the 

individual. There should be proper authorization for 
all centers, legislative frame work for small clinics 
have to be set by government and regular check is 
necessary for the safe management of waste. 
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