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Abstract 

Advances in medical facilities with the introduction of sophisticated instruments have increased the waste generation per patient 

in health care units. It is the waste that is generated during the diagnosis, treatment or immunization of human beings or animals 

or in research activities pertaining there to, or in the production or testing of biological components. According to the Government 

of India as contemplated under section 6,8 and 25 of the Environment (Protection)Act,1986,has made the Biomedical Waste 

(Management & Handling) Rules,1998 applicable to every institution generating biomedical waste which includes hospitals, 

nursing homes, clinic, dispensary, veterinary institutions, animal houses, pathological lab, blood bank ,the rules are applicable to 

even handlers. The process of handling biomedical waste includes segregation, transportation with suitable treatment method as 

incineration, deep burial, autoclaving, microwave treatment. The preference of which pertains to the category and characteristics 

of Bio medical waste. Although Bio medical waste includes a percent of hazardous waste, there exists an equal competent method 

of treatment. During the study, it was observed that: (i) the personnel working under the occupier(who has control over the 

institution to take all steps to ensure biomedical waste is handled without any adverse effects to human health and the environment) 

were trained to take adequate precautionary measures in handling these bio-hazardous waste materials, (ii) the process of 

segregation, collection, transport, storage and final disposal of infectious waste was done in compliance with the Standard 

Procedures, (iii) the final disposal was by incineration in accordance to EPA Rules 1998, This hospital also extends its facility to 

the neighboring clinics and hospitals by collecting their produced waste for various treatment.         

Keywords: Incineration, Segregation 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

Everything is made for a defined purpose “anything which is not intended for further use is termed as waste”. In the scientific and 

industrial era combined with increasing population and their demand, the turnover of products has gone very high resulting into 

increase in quantum of urban solid waste. With increasing need of Health Care in fast changing society the role of hospitals/nursing 

homes comes to the forefront. “Hospital is a residential establishment which provides short term and long term medical care 

consisting of observational, diagnostic, therapeutic and rehabilitative services for a person suffering or suspected to be suffering 

from disease or injury and for parturient. It may or may not also provide services for ambulatory patients on an outpatient basis”. 

In Delhi there are about 72 hospitals under Govt. Sector, 550 registered nursing homes and 936 dispensaries. In addition to this 

there are about 1560 unregistered establishments with different names like Nursing Homes, Medical Centers, Dental Hospitals, 

etc. About 40000 hospital beds are available in the public and private sector in Delhi. With increasing number of hospitals and 

nursing homes in Delhi, this number may go up even higher. 

 Tough the percentage of bio waste production in India is less (0.5 to 1 kg of waste/person/day) compare to western countries (1 

to 105 kg of waste per bed per day). However, Karnataka State is also taking lead in the bio medical waste production, estimated 

to be 1.0 kg/day in diagnostic laboratory, 0.25 kg/day in veterinary clinics, 1.5 kg/day in blood bank, and 0.2 kg/day in small 

clinics. Segregation of biomedical waste at the source of generation is the first and essential step in biomedical waste management 

& it continues to be the key message and central theme of the BMW, 2016. The present study tries to find out the real state of 

quantification of waste generation, segregation, awareness, and management of bio-medical waste in two government and private 

hospitals of Bidar district Karnataka, India 
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II. METHODOLOGY 

 BMW Treatment Facilities 

 Incineration 

Incineration uses high temperature combustion under controlled conditions to convert wastes containing infectious and 

pathological material to inert mineral residues and gases. The process of incineration results in a significant reduction in the weight 

and the volume of the waste combusted. Historically, incineration has been used for all forms of solid waste including municipal 

and hazardous wastes in addition to medical waste. Incineration technologies have evolved through the years as both a means of 

waste treatment and as a way to recover the energy value of solid wastes prior to its disposal. During normal operations, the heating 

value of the waste placed into the incineration units should be sufficient to maintain combustion without the assistance of 

supplemental fuels. As a result, the heating value of any waste to be combusted is an extremely important element since the need 

for supplemental fuel has a significant effect on the overall costs of incineration. 

 Autoclaving 

It is a low-heat thermal process where steam is brought into direct contact with waste in a controlled manner and for sufficient 

duration to disinfect the wastes. For ease and safety in operation, the system should be horizontal type and exclusively designed 

for the treatment of bio-medical waste. 

 Microwave Treatment 

In microwaving, microbial inactivation occurs as a result of the thermal effect of electromagnetic radiation spectrum lying between 

the frequencies 300 and 300,000 MHz Microwave heating is an inter-molecular heating process. The heating occurs inside the 

waste material in the presence of steam. 

Specification of microwave is as follow; 

1) Microwave treatment shall not be used for cytotoxic (kind of drugs waste), hazardous or radioactive wastes, contaminated 

animal carcasses, body parts and large metal items. 

2) The microwave should completely and consistently kill bacteria and other pathogenic organism that is ensured by the approved 

biological indicator at the maximum design capacity of each microwave unit. 

 Chemical Treatment 

Chemical disinfection is commonly used to kill microorganisms on medical equipment and on floors and walls in health care 

facilities. In addition, technologies have been developed that utilize chemical disinfection as a means of treating medical waste. 

The intent of these systems is to simply provide a means by which a chemical disinfectant is placed in contact with the infectious 

waste to kill or inactivate contained pathogens. Chemical treatment involves the direct use of chemicals for disinfection. Common 

disinfectant chemicals include chlorine compounds, phenol compounds, iodine, alcohol, hexachlorophene, formaldehyde/alcohol 

combinations. Most chemicals are used as aqueous solutions. It uses chemicals to destroy pathogenic organisms from any inanimate 

object. 

 Sharps contaminated with blood and body fluids. 

 Instruments, equipment that are used to cut, pierce or enter the natural orifices like needles, syringes and endoscopes. 

 Contaminated floors, surfaces, clothes, beds, beddings, enamel, crockery and bed pans 

 Wet mopping of intensive care units, operation theatres, wards & patient waiting areas. 1% hypochlorite solution can be used 

for chemical disinfection. 

 Final Disposal in Secured Landfills  

a) Landfill 

It is a site for the disposal of waste materials by burial and is the oldest form of waste treatment. Historically, landfills have been 

the most common methods of organized disposal and remain so in many places around the world. Some landfills are also used for 

waste management purposes, such as the temporary storage, consolidation and transfer, or processing of waste material (sorting, 

treatment, or recycling).It is another method of final disposal of BMW. If a municipality or medical authority genuinely lacks the 

means to treat the waste before disposal, sanitary landfill observing certain standards can be as an acceptable choice especially in 

developing countries. A pit or trench should be dug about 2 meters deep. It should be half filled with waste, then covered with lime 

within 50 cm of the surface, before filling the rest of the pit with soil. It must be ensured that animals do not have any access to 

burial site. On each occasion, when wastes are added to the pit, a layer of 10 cm of soil shall be added to cover the wastes. 

 Deep Burial 

Deep burial is a process where pollutant ranging from biomedical to radioactive waste is transported to holding tanks deep 

underground. Standards of deep burial 

 A pit or trench should be dug about 2 meters deep. It should be half filled with waste, and then covered with lime within 50 

cm of the surface, before filling the rest of the pit with soil. 

 It must be ensured that animals do not have any access to burial sites. Covers of galvanized iron/wire meshes may be used. 

 On each occasion, when wastes are added to the pit, a layer of 10 cm of soil shall be added to cover the wastes. 

 Burial must be performed under close and dedicated supervision. 

 The deep burial site should be relatively impermeable and no shallow well should be close to the site. 

http://en.wikipedia.org/wiki/List_of_solid_waste_treatment_technologies
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 The pits should be distant from habitation, and sited so as to ensure that no contamination occurs of any surface water or 

ground water. The area should not be prone to flooding or erosion. 

 The location of the deep burial site will be authorized by the prescribed authority 

 The institution shall maintain a record of all pits for deep burial. 

III. RESULTS & DISCUSSION 

 Percentage of Waste Generated Incinerator 

Table – 1 

SL.NO MONTH COLLECTED WASTE LOCATION 

1 March 16539.00 BIDAR 

2 April 16350.00 BIDAR 

3 May 14000.00 BIDAR 

4 June 15533.00 BIDAR 

5 July 15830.00 BIDAR 

6 August 14530.00 BIDAR 

 

 
Fig. 1: % of Waste Treated By Incinerator 

 Recyclable Plastic Shedder 

Table – 2 

SL.NO MONTH COLLECTED WASTE LOCATION 

1 March 575.00 BIDAR 

2 April 420.00  

3 May 528.00  

4 June 379.00  

5 July 486.00  

6 August 299.00  

 

 
Fig. 2: Recyclable Plastic Shedder 
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 Autoclaved Glass & Sharps 

Table - 3 

SL.NO MONTHS COLLECTED WASTE LOCATION 

1 March 1905.00 BIDAR 

2 April 2000.00  

3 May 1750.00  

4 June 1880.00  

5 July 1895.00  

6 August 1687.00  

 

 
Fig. 3: Autoclaved Glass & Sharps 

 Expired Medicines 

Table - 4 

 
No. Of HCE’S Covered: 341 HCE’S 

No Of beds covered: 2435 

 Details of CBMWTFs 
Table - 5 

Sl. 

No. 

No Of CBMWT 

Fs& address 

No. Of HCFs taken 

membership 

Incinerator Autoclave Shredder 

No. 
Total installed 

capacity in Kg/day 
No 

Total Installed 

Capacity in Kg/Day 
No 

Total installed 

capacity in Kg/Day 

01 Enviro Biotech 341 1 100Kg/hr. 1 250ltrs/Cycle 1 200Kgs/hr. 

1) Total Bio-Medical waste collected & treated by CBMWTFs in Kg/Day: 900 to 950 Kg/day. 

2) Total recycles Bio-Medical waste sold off by CBMWTFs in Kg/day: 25 to 35 Kg/day. 

3) Total Bio-Medical waste disposed of by CBMWTFs: 800 to 950 Kg/day. 

 Details on Bio-Medical waste Management Scenario 

1) Online Monitoring System Emissions. 

ETP of 4kld Capacity per Day is Treated Liquid Waste. 

Total Bio-Medical waste generated in Kg/day. 

a) Incinerable: 800 to 950Kg/day 

b) Recyclable: 25 to 35Kg/day. 

c) Disposable in secured land filling: 350 to 450 Kgs/day. 

1) Total Bio-Medical waste collected in Kg/day during: 2017-18=935Kgs/day. 

2) Total Bio-Medical waste treated & disposed in Kg/day during: 2017-18=900Kg/day. 

IV. CONCLUSION 

1) The absence of waste management, lack of awareness about the health hazards, insufficient financial and human resources 

and poor control of waste disposal are the most common problems connected with health-care wastes. 
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2) We need innovative and radical measures to clean up the distressing picture of lack of civic concern on the part of hospitals 

and slackness in government implementation of bare minimum of rules, as waste generation particularly biomedical waste 

imposes increasing direct and indirect costs on society. 

3) The challenge before us, therefore, is to scientifically manage growing quantities of biomedical waste that go beyond past 

practices. If we want to protect our environment and health of community we must sensitize ourselves to this important issue 

not only in the interest of health managers but also in the interest of community. 

4) In order to achieve aesthetic appeal for the entire process of waste management, the collection of the non-infectious and 

infectious waste should start at the patient/visitor area so that a less full trolley moves along these areas. It was advised that 

the infectious wastes should be collected separately from the Laboratory and Operation Theatre and should go directly to the 

incinerator and should not be transported through the patient area. 

5) Rather replacing the polyethylene bags in the respective bins (with periodic disinfections of the bins), the bins should be 

collected each time and replaced with clean bins with the polyethylene bags already in them. The collected bins should be 

carried in separate trolleys to minimize the possibility of spillage. 

6) Periodic meetings should be conducted involving administrative and maintenance staff who are directly or indirectly involved 

with waste management in order to share and discuss the technical or practical difficulties and provide suggestions that may 

be specific to a particular hospital and region. 

7) A compulsory inducting training program should be conducted for all new staff in the hospital to familiarize them with the 

operating procedures practiced in the hospital. 

8) Hospital management needs intensive training and orientation workshop for those hospital staffs to improve the knowledge, 

attitude, segregation and practice about disposal of bio-medical waste management. 

9) Monitoring at regular time intervals is needed for all staffs, along with strict implementation as per the guidelines of bio-

medical waste management. 

10) The final goal is a system that it is in harmony with sustainable development and protects the environment and human health. 
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