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Abstract: 
 
RMCH is one of the largest medical college and hospital in Bangladesh so that every patient here is very 
carefully reviewed concerning health issues. In general, hospitals are greatly responsible for producing both 
liquid and solid wastes. Every day there are plenty of garbage dumps which are used in different ways in the 
treatment crane. In this study, water from different sources of this hospital was tested for chemical status and 
pollution levels of RMCH water. Water collected from tap water (TW), treatment plant water (TPW), dialysis 
wastewater (DWW), operation theatre wastewater (OTWW) and pathological wastewater (PWW) which were 
tested for Physicochemical to trace metal concentration and some physical and chemical properties of water. The 

, Turbidity, Color, Dissolved Oxygen (DO), Electrical Conductivity, Alkalinity, Iron content, Chloride 
content, Total Solid (TS), Total Dissolved Solids (TDS), Total Suspended Solid (TSS), Chemical Oxygen 
Demand (COD) were determined in the laboratory to perform this research in every collected water. The test 
results are compared to the result of WHO, to make the comparison with drinking water quality. It is shown that 
OTWW and PWW cross the WHO guideline limit and TW, TPW, and DWW can be used conducting pathogenic 
treatment.   
 
Keywords: RMCH, Hospital Waste Water, Laboratory Testing, Bangladesh Standard, World Health 
Organization. 
 
 
1 Introduction 
 
Rajshahi is one of the biggest division in Bangladesh and moreover, RMCH is the biggest hospital in Rajshahi 
division. Coordinates of RMCH is 24.3721 and 88.5864. Location of the RMCH (fig. 1) is shown that it is 
situated beside the main road from Loxmipur to Ghospara of Rajshahi City. Hospital is a place where 
disinfectants, pharmaceuticals, radionuclides, and solvents are being used very largely for treatment issue as well 
as conducting research. Without treatment of these kinds of effluent may cause serious hazards to the health and 
sewer system network and also possess a great role to introduce fatal diseases, water contamination, radioactive 
pollution in nature (Emmanuel et al., 2005; Gautam et al., 2007). On a daily basis, hospitals produce average 
waste as water and solid waste. Besides solid waste, wastewater is estimated to be around 362 to 745 liters per 
occupied bed per day (Amouei et al., 2011; Sarafraz et al., 2007; Nasr and Yazdanbaksh, 2008; Beyene and 
Redaie, 2011).   
 
Untreated water is generally drained out by the hospital's drainage systems without applying any preliminary 
treatment. One of the main threatens for the environment to dispose of hospital wastewater without treating 
which are adulterated with chemicals, active substances, pigments, dyes, reagents, and drug components. 
Operation theatre room, pathological room are highly used room where many varieties of drugs are being utilized 
for a human cure. These unused drugs finally polluted waters which are genotoxic may originate awful diseases 
like cancer (Jolibois and Guerbet, 2006). Water is a basic need for life to survive. A man can't live without water 
for only 3 days. In developing, country water consumption is high due to the huge population, diversity of 
people. Wastewater treatment can play an alternative role for water. The World Health Organization reported 
that about 85% of wastes from hospitals are non-hazardous, 10% infective and 5% non-infective but hazardous, 
in the United States of America (Jolibois and Guerbet, 2006). Hospital wastewater have the potentiality to utilize 
as irrigation purposes after treatment and it is shown that parameters having color, turbidity, hardness, total 
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coliform, faecal coliform, COD and iron improved by 80%,96%, 68%, 98%, 99.5%, 80%, and 100% respectively 
and concluded as utilization for irrigation (Khair et al., 2015).  
However, RMCH also produces liquid wastes in tap, treatment plant, operation theatre, dialysis, and pathology 
department which are contaminated with various dangerous microorganisms, pathogens for affecting the human 
body. Discharging these water before treatment will cause environmental pollution. For this reason, these tests 
are conducted to trace mixed metal elements and chemical stability of wastewater of RMCH.  
 
 
 
 
 
 
 
 
 
 
 
 

 
                                          
                                         Figure 1. Location of Rajshahi Medical College Hospital in Rajshahi City. 
 
 
2 About Hospital Liquid Waste 
 
This phase contains knowledge about liquid medical waste different to solid waste. 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 of. 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 this is a major problem for healthcare 
facilities, their employees, and the community at a large. 
 
Wastewater is not similar to sewage, for the former is any water that has been adversely affected in quality by 
anthropogenic influence and comprises liquid waste either discharged from health care facilities (HCF) or from 
domestic residences, commercial properties, industry and agriculture and encompasses a wide range of potential 
contaminants and microbial concentrations whereas sewage is a subset of wastewater that is contaminated with 
feces or urine. 
 
Since management of liquid waste is both confusing and conflicting this article reviews, their characteristics, 
handling options, emergency response and guidelines to be followed during a spill response, the legal aspects 
involved some novel options that can be opted for their management and handling. A literature search using the 
terms liquid biomedical waste was performed with PubMed, Google Scholar, and selected Ovid bibliography 
searches (up to October 2012). 
 
2.1 Types of Fluids 
There are numerous types of fluids that may require special disposal procedures. Depending on your medical 
practice, you may encounter the following: 

 Blood 
 Spinal Fluid 
 Salvia (Dental practice) 
 Dialysis waste 
 Amniotic fluids 
 Other bodily secretions and fluid 
 Lab culture and specimen 
 Medication such as chemotherapy drugs. 

These fluids may be generated in numerous areas in your facility, which is where you will need to establish the 
collection process. Fluid medical waste is often easier to spill and more difficult to fully clean up. But when you 
collect it at the point of generation, it’s much more manageable. Whether it’s the operating suite, the lab or the 
ER, your employees should know the procedures and have the tools to dispose of fluid waste fast and efficiently. 
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2.2 Types of liquid waste 
The liquid waste generated from an HCF is usually of the following types: 

a) Infectious Waste  
o Blood and body fluids 
o Laboratory wastes (cultures of infectious agents, cultures from laboratories, biological, discarded 

vaccines, culture dishes, and devices) 
b) Chemically hazardous  

o Formaldehyde (obtained from pathology labs, autopsy, dialysis, embalming) 
o Mercury (broken thermometers, sphygmomanometer, dental amalgams) 
o Solvents (pathology and embalming) 
o Radioactive isotopes 

c) Pharmaceutical liquid waste (discarded/unused/expiry date medicines) 
d) Photographic chemicals (fixer and developer) 
e) From cleaning and washing water channeled into the drain. 

 
 
3 Methodology 
 
3.1 Research Site 
RMCH is the biggest hospital in Rajshahi Division which is situated in the northern part of Bangladesh. Around 
2148 beds are available to support patients in all words. The total number of doctors, nurses and cleaners are 169, 
349 and 137 respectively and connected to Rajshahi City Corporation (RCC) for disposing of solid waste (Razib 
et al., 2017). It has a total 56 words and also a prisoner room, intensive care unit (ICU), high dependency unit 
(HDU) and operation theatre (OT) along with dialysis facilities and pathological services. The liquid waste 
generated from here is used for our research. 
 
3.2 Sample Collection and Sampling  
There were several words in the selected hospital. Every word produces wastewater but specifically, dialysis, 
pathological and operation theatre room's water are being tested for water characterization along with tap water 
and treatment plant water. Samples were collected using plastic bottles (fig. 2) from five sources of the selected 
hospital and tested the water in the laboratory. Generally produced liquid waste are thrown containers/bins and 
they should be placed in such a way that 100% collection is achieved.  
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Hospital wastewater collection process. 
 

3.3 Laboratory Testing  
Turbidity: Turbidity is the amount of particulate matter that is suspended in water. It is the technical term 
referring to the cloudiness of a solution. EUTECH INSTRUMENTS Turbidimeter-TN-100 was used in this 
experiment. 

 & DO: defined as the negative log of positive hydrogen ions ( ) concentration in water and wastewater. 
On the contrary, DO means dissolved oxygen in waster. Both are measured in the same device and Multi-
parameter Analyzer DZB-718 was used in the laboratory. Temperature was kept  
Conductivity: Conductivity of a substance is defined as the ability or power to conduct or transmit heat, 
electricity or sound. In this test, hach meter was applied for measuring conductivity. 
TS: Total solid is the term applied to the material residue left in the vessel after evaporation of the sample and its 
subsequent drying in the oven at a defined temperature. Several instruments of porcelain dish, oven, balance, 
desiccators were implemented.  
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TSS & TDS: can't be seen directly but total suspended solid can observe directly as a measure of turbidity of 
water. On the other hand, total dissolved solid is nothing but the dissolved inorganic impurities present in the 
sample and it is calculated by subtracting the total suspended solids from total solid. Filter paper, pyrex dish, 
suction machine, oven, balance, desiccators were implied. 
Alkalinity: Alkalinity is defined as the quantitative capacity of an aqueous solution to neutralize an acid 
solution. It is determined by mg/L or ppm. Several apparatus having burette, titration flask along with 0.02 N 
sulphuric acid solution, phenolphthalein indicator, methyl orange indicator were utilized for the determination of 
the alkalinity of hospital wastewater. 
COD: COD means chemical oxygen demand which is a measure of the capacity of water to consume oxygen 
during the decomposition of organic matter and the oxidation of inorganic chemicals such as Ammonia and 
nitrite. So to determine COD in the laboratory reflux apparatus and reagents were used. 
Iron & Chloride content:  Iron and chloride were performed by titration method in the laboratory. 
Observed results are compared with the World Health Organization (WHO) whether the liquid waste is 
dischargeable to the environment or not. Physicochemical characterization results are given in table 1 and 
compared with WHO and BDS standards (DPHE, Bangladesh) which are attached in one column of the table.  
 

Table 1. Physicochemical characterization of hospital wastewater.  
 

 
Types of Test 

 
TW 

 
TPW 

 
DWW 

 
OTWW 

 
PWW 

WHO BDS 

Color 5.00 5.00 5.00    15 
Turbidity (NTU) 0.22 0.36 0.59 30.83 52.96  10 

 at 29  6.59 6.08 7.23 7.80 8.61 6.5-8.5 --- 
DO at 29  1.74 1.74 1.40 1.56 1.21  6.00 

 
 

Conductivity 
meter 
(micromhos/cm) 

 
1850 

 
700 

 
33000 

 
3150 

 
40000 

 ---- 

Multi-parameter 
Analyzer 
(mS/cm) 

 
24 

 
6.15 

 
 

 
 

 
 

 --- 

Alkalinity (ppm)  450 550 720    --- 
Iron Content (ppm) 0.18 0.23 0.10    0.3-1 
Chloride Content 

(ppm) 
36.40 22.22 49.20    150-

600 
TS  (mg/l) 3500 434 5567 33200 13800  --- 
TDS (mg/l) 3094 384 5180 28300 12600  1000 
TSS (mg/l) 406 50 387 4900 1200  10 
COD (ppm) 0.23 0.17 1.70 23.40 32.87  4 

 
 
4 Level of Awareness (What Not To Do) 
 
4.1 Don’t “Cap and Can”: It used to be a common practice to place suction containers with the waste liquid 
into the red biohazard bags. The problem with this approach is that it can get really expensive. First of all, not all 
liquid waste qualifies as bio hazardous and therefore doesn't have to go into the red bag. Second of all, this 
prevents your facility from reusing the suction canisters, which leads to additional expenses. 
 
4.2 Don’t Pour Down the Drain: Pouring liquid waste down the drain can be dangerous, because both splashing 
and aerosolization may occur when a liquid is poured. This puts the employee performing this job at risk of both 
coming in contact with biological pathogens and spreading them. 

 
 

5 Results and Discussions:  
OTWW and PWW have consisted of many microorganisms, pathogens, virus, bacteria, and moreover, it contains 
blood and different types of chemicals respectively. So for that reason, it was difficult to perform the tests for all 
the physicochemical properties. From the experimental results these conclusions can be drawn:   
 
(i) There is no established method for the treatment and also proper disposal of liquid bio-medical waste. This 
type of waste is directly disposed to the land through pipe or drain. Frequent and optimized medical audits are 
essential to ensure a good practice of the medical waste disposal. 
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(ii) Tap water and Treatment plant water can be used without any hesitation because all the properties were 
within the allowable limit. But the wastewater from dialysis room, pathology room, and operation theatre room 
were characterized highly hazardous and also dangerous. Thus, these should be disposed of in a proper manner. 
 
 
6 Conclusions 
 
Though the hospital authority tries to obey WHO standards, there is some deflection from the standard guideline. 
There is not any treatment process of liquid waste although enough space is there but not any single treatment 
plant or waste stabilization pond. They may not be aware of the risk fact. So, some effective steps should be 
taken by the authority. Hospital cleaners should safety mask, boot and safety jacket before disposing the 
hazardous liquid waste to the bin but most of the time they are not cautious about it. The liquid waste is very 
dangerous. It contains the high amount of suspended and dissolved solids and conductivity can't be measured 
properly as it is out of range of conductivity meter. 
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