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ABSTRACT:  

This study examines the management of hospital liquid waste in Thane and suburban Mumbai, Maharashtra. With rapid urbanization 

and expanding healthcare facilities in these areas, efficient waste management is essential to prevent health risks and environmental 

pollution. Data was gathered through surveys, interviews, on-site inspections, and reviews of hospital records and regulatory 

compliance. The findings indicate significant liquid waste generation, including infectious materials, chemicals, and pharmaceuticals. 

While collection and transportation practices are generally effective, inconsistencies remain. Many hospitals utilize on-site treatment 

systems, though adherence to discharge standards varies. Training and awareness programs for hospital staff are inconsistent, leading 

to gaps in waste management practices. Key challenges include inadequate infrastructure, inconsistent regulatory compliance, and 

insufficient staff training. To address these issues, recommendations include upgrading treatment facilities, strengthening regulatory 

enforcement, implementing comprehensive staff training programs, and improving coordination between hospitals and waste 

management agencies. Enhancing these aspects is vital for protecting public health and environmental well-being in the region. 
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INTRODUCTION: 

Before the United States began regulating it, biomedical waste was commonly disposed of with regular waste. The term "regulated 

biomedical waste" and the corresponding regulations surrounding it are relatively recent. In fact, the awareness of the health risks 

associated with biomedical waste did not emerge until the 1980s, when such waste started washing up on East Coast beaches. 

At the start of the 19th century, waste management and sanitation were virtually nonexistent. In large cities like New York, waste, 

including human urine, dead animals, and horse manure, filled the cobblestone streets without any organized system for disposal. This 

unsanitary environment created ideal conditions for the spread of contagious diseases and bacteria. It wasn't until the mid-1800s that 

Edwin Chadwick’s research on the dire conditions in British hospitals and prisons led to the enactment of the Public Health Act in 1848. 

This marked the beginning of significant public health improvements. However, it took many additional laws, acts, and regulations to 

raise public health standards, and some regions of the world still face challenges in this area. (Brown, B., 2022, April 14). 

Biomedical waste is among the most recent waste types to be regulated, with federal laws now overseeing the disposal of both solid and 

hazardous waste in the United States. In Mumbai, however, healthcare liquid waste management remains an under-addressed issue, 

posing severe risks to the environment and public health. A study was conducted to assess the practices surrounding healthcare liquid 

waste management in selected hospitals in Thane and Mumbai. 

OBJECTIVES : 

Healthcare waste originates from various sources, including healthcare facilities, medical laboratories, and biomedical research centers. 

If not properly managed, this waste can significantly increase the risk of disease transmission to waste pickers, workers, healthcare 

professionals, patients, and the broader community due to exposure to infectious agents. Inadequate waste management also contributes 

to the release of harmful pollutants into the environment. The emergence of highly contagious diseases like COVID-19 has compounded 
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challenges in healthcare waste management, as the volume and contagious nature of the waste require special handling and disposal 

methods. While many countries have implemented safety protocols to mitigate contamination, these efforts are often insufficient and 

vary by region. The World Health Organization (WHO) has provided guidelines for the safe disposal of healthcare waste, which are 

especially crucial during pandemics like COVID-19. Effective management of healthcare waste can not only reduce disease transmission 

but also improve the recyclability of materials, preventing them from being sent to landfills. 

By disinfecting and sorting healthcare waste, facilities can manage it more sustainably and repurpose materials for valuable uses. This 

review highlights the various strategies employed in different countries for managing healthcare solid and liquid waste, the challenges 

these strategies face, and potential solutions to overcome them. It also offers insights into managing healthcare liquid waste effectively. 

(Das, A. K., Islam, N., Billah, M., & Sarker, A. (2021)) 

LITERATURE REVIEW : 

Healthcare waste refers to the waste generated from healthcare settings such as hospitals, medical laboratories, and biomedical research 

facilities. Improper disposal of this waste can pose significant risks of disease transmission, affecting waste pickers, healthcare workers, 

patients, and the general community, as they are exposed to infectious agents. Inadequate waste management practices also release 

harmful pollutants into the environment. The contamination of healthcare waste with highly infectious agents, such as the COVID-19 

virus, has intensified the challenges in handling and recycling healthcare waste due to the large volumes and contagious nature of the 

waste. Although many countries have implemented safety protocols to address these issues, the effectiveness of these measures varies 

and remains insufficient in some regions. The World Health Organization (WHO) has provided guidelines on managing healthcare 

waste, which are especially crucial in controlling the spread of infections during the ongoing pandemic. Proper healthcare waste 

management not only helps in preventing the transmission of diseases but can also improve material recyclability, reducing the need to 

send waste to landfills.  

By disinfecting and sorting healthcare waste, it is possible to manage it more sustainably and repurpose materials for valuable uses. This 

review explores various strategies for managing both solid and liquid healthcare waste implemented across different countries, the 

challenges encountered in these processes, and potential solutions to overcome them. It also offers valuable insights into managing 

healthcare liquid waste. (Das, A. K., Islam, N., Billah, M., & Sarker, A. (2021)). 

METHOD : 

A descriptive prospective study was conducted in 10 hospitals of Thane and Mumbai during the period of November to January 2022-

23 . From those 10 hospitals 6 hospitals was categorized into such types. 

   Bedded             HCF             Speciality      
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     Figure.1.1.HCF Survey Form.                              Figure.1.2.HCF Survey Form                                                                            

                                             

Figure.1.3.HCFSurveyForm                                    Figure.1.4.HCFPremises. 

Primary data were collected through interview, observation and by filling the survey form for each and every hospital according to their 

facilities.As survey form is consist a specific data about the hospitals uses such water comsumption , suction fluid ,Asectic fluid 

,Chemicals used for cleaning ,laundry, utensils cleaning, hand wash , bathroom cleaners, OT scrubbing, OT fumigation, OT instruments 

cleaning, Dressing Infectants and others. 

 

 

                Figure.1.5.Apparatus                                                        Figure.1.6.Apparatus.    
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According to the hospital facilities we have shortlisted 1 Small scale bedded hospital (Sample A) and 1 Large scale bedded hospital 

(Sample B). I carry forward the work with the small scale bedded hospital (Sample A). Water consumption was categorized in daily 

comsumption on the basis of water bills. As per the daily water consumption how much water is used for hospital facilities , Blood 

generation and the cleaning use of water as per their daily consumption. This all fluids combines and gets into the sink down the chamber 

as per the daily generation sample analysis was carry forward. 

 

Chemicals which were used in the hospitals was shortlisted as they are highly toxic for environment. To take further steps of analysis , 

we made two container for (Sample A) and (Sample B) containing six liters of water in each container. Every harmful chemicals listed 

below in table was added into the container on their daily consumption. After completing the process of adding the chemicals. Sample 

was given stire for proper mixing and later on it was done under the laboratory testing. Under the lab analysis we get to know certain 

parameters such as pH , COD , BOD( 27°C Day ) ,TSS , Total Dissolved Solids , Oil and Grease , Chloride (Cl) , Sulphate( SO4 ) , 

Disssolved Oxygen . 

Water 

Consumption 

2 months 1 month Daily 

20 units 10 units 0.33 units 

Suction Fluid N.A 
1 Month Daily 

10 Liters 330 ml 

Chemicals Chemical Constituents Consumption (Monthly) Consumption (Daily) 

Phenyl (S) Chloroxylenol 

0.5 – 2 % w/v 

1 Liter 33.3 ml 

Antiseptic Liquid 

(D) 

Chloroxylenol 

4.8 % w/v 

1 Liter 33.3 ml 

Detergent Powder 

(R) 

Sodium Carbonate 1 Kg 33.3 gm 

Antiseptic 

Handwash (D) 

Sodium Chloride 2 Liters 66.6 ml 

Toilet Cleaner 

(H) 

Hydrochloric Acid 1 Liter 33.3 ml 

Povikem Povidone Iodine 500 ml 16.66 ml 

Formaline Formaldehyde 100 ml 3.33 ml 

Cidex Glutaraldehyde 1.5 Liters 50 ml 

Sterillium (S) Chlorhexidine 

digluconate 

2 Liters 66.6 ml 

Table.1.1 Sample A :- Small Scale Bedded Hospital  

 

 



TIJER || ISSN 2349-9249 || © April 2025, Volume 12, Issue 4 || www.tijer.org 

TIJER2504044 TIJER – INTERNATIONAL RESEARCH JOURNAL  www.tijer.org a273 
 

CHEMICALS USED IN HCF 

 

RESULT : 
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PH COD BOD TSS TDS OIL & 
GREASE

CL SO4 DO

HCF Chart

Standard Permissible Limit Sample A Lab Report

Sr.no Chemicals Main ingredient/ Nature Environmental Fate 

1. Phenyl (S) Chloroxylenol 

0.5-2% w/v 

Soil pollutant 

Air pollutant 

2. Antiseptic Liquid 

(D) 

Chloroxylenol 

4.8 %w/v 

Water pollutant Kills fishes, Bacteria & Fungus 

Can Enter Food chain 

Can even cause death 

3. Detergent 

Powder (R) 

Surfactants Water Pollutant 

Toxic to Animals in large quantity 

Increase solubility of toxic organic and Inorganic 

compounds in soil and water 

4. Antiseptic 

Handwash (D) 

EDTA and SDS Water Pollutant 

Increase soil & water toxicity 

5. Toilet Cleaner 

(H) 

HCl Corrosive to metal Fabric & human tissues 

Toxic to aquatic life  

Induce Irritation & Allergic reaction 

6. Povikem 

Betadine 

Povidone iodine Toxic to aquatic life in high concentration 

Can introduce iodine into water and soil 

7. Formaline Formaldehyde Dissociate into formic acid and carbon monoxide 

8. Cidex Glutaraldehyde Moderately toxic to aquatic animal Highly toxic to algae 

Have very less negative impact on environment 

9. Sterillium (S) Chlorhexidine Water pollutant Can disrupt natural bacterial and algae 

growth 

Harmful to aquatic life with long lasting effects 
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Parameters Permissible Limit Report  Result 

pH Btwn     6.0     to    8.5 6.99 

COD Not Exceed   250   mg/l 800 

BOD (27°C day) Not Exceed     30   mg/l 240 

TSS Not Exceed     25   mg/l 18.00 

Total Dissolved Solids Not Exceed   300   ppm 444 

Oil & Grease Not Exceed     10   mg/l 3.60 

Chloride as Cl Not Exceed   600   mg/l 48.99 

Sulphate as SO4 Not Exceed   400   mg/l 63.30 

Dissolved Oxygen Btwn     6.5  to    8 mg/l 15.50 

It has been observed that hospitals generate a significant amount of waste daily, with varying categories of waste as outlined in the table. 

Unfortunately, this waste is not properly segregated or managed. Untreated hospital waste can be a major source of disease transmission. 

It poses risks such as air, water, and soil pollution, and provides an ideal environment for disease vectors to breed. Additionally, 

individuals responsible for collecting this waste are often exposed to various health risks, leading to the potential spread of infections. 

 

Based on standard water quality parameters, an analysis of sample A from laboratory testing shows that certain indicators, such as COD 

(Chemical Oxygen Demand), BOD (Biochemical Oxygen Demand), TDS (Total Dissolved Solids), and DO (Dissolved Oxygen), 

exceed the permissible limits. However, other parameters fall within the acceptable range. To mitigate environmental harm, the 

installation of a Common Effluent Treatment Plant (CETP) at every healthcare facility is essential. Furthermore, additional studies on 

the neutralization of chemicals are necessary for the successful establishment of CETP chambers in healthcare settings. 

CONCLUSION  :  

Many current technologies and practices are insufficient in addressing the issue of liquid biomedical waste, with this aspect of waste 

management often being severely neglected. Healthcare facilities, which are intended to promote better health, unfortunately pose a 

potential health risk due to improper handling of infectious waste. The safe disposal of biomedical waste (BMW) remains a significant 

concern for health authorities in India, as the waste produced by medical activities can be hazardous, toxic, and even life-threatening 

due to its high potential for disease transmission. One of the challenges in managing hospital waste is the lack of awareness among 

hospital staff at various levels and the general public. Therefore, it is crucial to develop effective communication strategies tailored to 

each specific group to raise awareness about the proper handling of hospital waste. There is a pressing need to create educational 

resources, both print and digital, to help people better understand and implement proper hospital waste management practices.  

Setting up an Effluent Treatment Plant (ETP) can be a time-consuming and complex process due to the need for logistical and 

infrastructural changes within hospital facilities. As an alternative, it is recommended to use biological solutions, such as bio-enzymes 

and plant-based disinfectants like neem powder, to reduce the chemical load in the wastewater generated by hospitals. 
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