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 Abstract - The quality of drinking water is a critical factor 
for public health and environmental sustainability. This 
research focuses on the comprehensive assessment of 
drinking water quality using various physical, chemical, and 
biological parameters. Physical tests, including color, 
temperature, and pH, provide fundamental insights into the 
water's appearance and acidity/alkalinity, serving as 
preliminary indicators of quality. Chemical tests, such as 
Total Dissolved Solids (TDS), Electrical Conductivity (EC), and 
Chemical Oxygen Demand (COD), evaluate the presence of 
dissolved ions, the water's conductivity, and the 
concentration of organic and inorganic pollutants. 
Additionally, biological tests, specifically Biochemical Oxygen 
Demand (BOD), measure the oxygen required for microbial 
degradation of organic matter, indicating the biological 
contamination level. By integrating these parameters, this 
study aims to give test procedure, description, significance 
and measurement for the drinking water quality assessment. 
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Chlorination, Biochemical Oxygen Demand, Chemical 
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1. INTRODUCTION 

In many countries, poorly located latrines and 
septic tanks are a significant source of water contamination, 
particularly affecting wells. Local industries also contribute 
to water pollution, especially when chemicals are handled 
or disposed of improperly. Nutrient run-off or leaching into 
slow-moving or stagnant surface waters can lead to 
excessive growth of cyanobacteria (blue-green algae). Many 
species of cyanobacteria produce nuisance chemicals that 
affect water taste, odor, and treatment processes. More 
concerning is their ability to produce toxins, which pose 
serious health risks, especially when water treatment is 
minimal or inadequate. 

Improper water treatment can also introduce 
contaminants. For instance, residues of chemicals used 
during treatment may persist, causing sediment 
accumulation in water pipes. Contamination can occur 
during water distribution due to materials like iron, which 
can corrode and release iron oxides, or from external 

pollutants entering the system. Additionally, diffusion 
through plastic pipes is possible, such as when spilled oil 
seeps into surrounding soil, leading to taste and odor issues. 
Plumbing materials in consumer premises, like lead or 
copper, can also leach into the water, while improper 
connections may result in back-flow contamination. These 
contaminants can be chemical or microbiological in nature. 

Public water supply treatment systems employ 
multiple barriers in a "treatment train" designed to meet 
specific supply needs and address the vulnerability of the 
source. Common processes include coagulation, 
flocculation, filtration, and oxidation. Chlorine is the most 
widely used oxidative disinfectant, offering an effective 
barrier against pathogens while leaving a measurable 
residual that indicates proper disinfection and acts as a 
preservative in the distribution system. 

2. LITERATURE REVIEW 

The role of public water suppliers in identifying 
and monitoring drinking water contaminants in selected 
developed countries was presented as a potential guideline 
for developing countries. This paper review emphasised the 
need for a comprehensive understanding of water quality 
and its impacts on human health to ensure access to clean 
drinking water worldwide [1]. 

The parameters of pH, Electrical Conductivity (EC), Copper 
(Cu), Chromium (Cr), Sulphate (SO4), Iron (Fe), Nitrate 
(NO3), Chloride (Cl), Total Hardness (TH), Total Alkalinity 
(TA), and Sodium (Na) were analyzed to estimate the 
groundwater quality. The water quality index (WQI) has 
been applied to categorize the water quality, which is quite 
useful to infer the quality of water for the people and policy 
makers in the concerned area [2]. 
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Fig 1-Major contaminants in drinking water.[1] 
 

Assessment of water quality was carried out on 114 
samples. Questionnaires were used to determine the 
community’s practices of water transportation from source 
to the point-of-use and storage activities. Many of the 
households reported constant water supply interruptions 
and the majority (92.2%) do not treat their water before 
use. While E. coli and total coliform were not detected in the 
water samples at source (dam), most of the samples from 
the street taps and at the point of use (household storage 
containers) were found to be contaminated with high levels 
of E. coli and total coliform.[3] 

Table 1-Physico-chemical properties of water samples.[2] 

 

The quality of water samples was also assessed by 
measuring the color, odor, temperature, pH, electrical 
conductivity (EC), biological oxygen demand (BOD), 
dissolved oxygen (DO), total dissolved solids/ salts (TDS) 

and hardness. For the estimation of the emerging 
contaminants (Endosulphan (ES) and Hexachlorohexane 
(HCH)) in the water samples, an extraction procedure was 
carried out by dispersive liquid-liquid extraction method 
followed by analysis using gas chromatography-mass 
spectrometry (GC-MS). The levels of ES and HCH obtained 
were compared with the drinking water standards of the 
Bureau of Indian Standards (IS: 10500). 

 

Fig 2-EC and TDS levels for household storage container 
samples [3] 

 The levels of HCH and ES in all the water samples tested 
were found to be below the detection limit.[4] 

 

Fig 3- Percentage of the samples having different (a) pH (b) 
TDS (c) Hardness (d) BOD (e) DO and (f) EC values.[4] 

3. METHODOLOGY 

To assess the quality of drinking water following basic 
test are necessary to check the quality of water and the 
effectiveness of the treatment procedure. This paper 
presents the brief description the tests procedure for 
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Physical test (Color, Temperature, pH) chemical tests (TDS, 
Electrical Conductivity (EC), COD)) biological tests (BOD). 

3.1 Color 
3.1.1 Description: Pure water is colorless, but color in 

drinking water can occur due to dissolved organic 
matter, metals, or industrial contaminants. 

3.1.2 Significance: While color itself is not necessarily 
harmful, noticeable coloration can indicate 
contamination and affect the aesthetic quality of 
water. It may also be indicative of the presence of 
organic materials or iron, which can affect taste and 
odor. 

3.1.3 Measurement: Color is typically measured in 
true color units (TCU) through spectrophotometric 
methods. 
 

3.2 pH 
3.2.1 Description: pH measures the hydrogen ion 

concentration in water and reflects its acidity or 
alkalinity. The pH scale ranges from 0 to 14, with 7 
being neutral. 

3.2.2 Significance: For drinking water, a pH range of 
6.5–8.5 is generally acceptable. A lower pH can lead 
to corrosion of pipes, releasing metals like lead or 
copper into the water, while a higher pH can cause 
scale buildup. Both conditions can have health 
implications and affect the taste and appearance of 
water. 

3.2.3 Measurement: pH is measured using a pH meter 
or pH indicator. 

The pH of water is determined to understand its acidity 
or alkalinity, which is important for assessing water quality. 
pH is measured on a scale of 0 to 14, with 7 being neutral, 
values below 7 being acidic, and above 7 being alkaline. 

Here are the procedures to determine the pH of water 
using different methods: 

3.2.A Method 1 Using a pH Meter (Recommended 
for Accuracy) 
Materials Required 

 pH meter 
 Distilled water (for rinsing) 
 Buffer solutions (pH 4, 7, and 10) for calibration 
 Sample water 

Step by step Procedure: 

i. Calibration of the pH Meter 
o Turn on the pH meter and allow it to stabilize. 

o Calibrate the meter using standard buffer solutions. 
First, immerse the electrode in a pH 7 buffer 
solution and adjust the meter to read exactly 7.0. 

o Rinse the electrode with distilled water, then 
immerse it in a pH 4 or pH 10 buffer solution, 
depending on the expected pH range of your water 
sample, and adjust the meter accordingly. 

o Repeat the process to ensure accurate calibration 
across the pH scale. 

ii. Measuring pH of the Water Sample 
o Rinse the electrode with distilled water and then 

immerse it in the water sample. 
o Stir gently and wait for the reading to stabilize. 

Record the pH value displayed on the meter. 
iii. Cleaning Up 

o Rinse the electrode with distilled water after each 
measurement to prevent contamination. 

3.2.B Method 2: Using pH Paper (Less Accurate but 
Simple) 
Materials Required 

 pH paper or pH test strips 
 Distilled water (for rinsing) 
 Sample water 

Step-by-Step Procedure 

i. Testing the Sample 
o Dip a strip of pH paper into the water sample and 

immediately remove it. 
o Compare the color on the pH paper with the color chart 

provided with the pH paper kit to determine the 
approximate pH. 

3.2.C Method 3: Using a Colorimetric pH Indicator (for 
Field Testing) 

Materials Required 

 Colorimetric pH indicator solution 
 Clear test tube or small container 
 Distilled water (for rinsing) 
 Sample water 

Step-by-Step Procedure 

i. Testing the Sample 

o Add a few drops of the pH indicator solution to a 
small amount of the water sample in a clear test 
tube. 
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o Compare the resulting color with a provided color 
chart to estimate the pH of the sample. 

3.3 Temperature of Water 

3.1.1 Description: The temperature of water is a measure 
of its thermal energy and is an important physical property 
that influences its chemical and biological characteristics. 
Water temperature can impact solubility, chemical reaction 
rates, and the health of aquatic ecosystems. In natural water 
bodies, temperature is typically affected by seasonal 
climate, geographic location, and water depth, while in 
industrial or urban water sources, temperature may be 

influenced by thermal discharges from industrial processes. 

3.2.2 Measurement 

1. Thermometers: Water temperature can be 
measured using a thermometer, typically with a 
waterproof casing, for direct and immediate 
readings. Common types include digital 
thermometers, mercury thermometers, and 
alcohol-based thermometers. 

2. Temperature Probes: In more advanced 
monitoring setups, temperature probes are used. 
These probes provide continuous temperature 
readings and can be linked to data loggers for real-
time monitoring in water treatment facilities, 
natural water bodies, or laboratory environments. 

3. Infrared Thermometers: For surface 
temperature measurements, infrared 
thermometers can be used, though they are less 
accurate for bulk water temperature readings. 
They are particularly useful in industrial 
applications or where direct contact is difficult. 

3.4 Biochemical Oxygen Demand (BOD) 

i. Description: BOD measures the amount of oxygen 
required by bacteria to decompose organic matter 
in water. 

ii. Significance: High BOD levels indicate organic 
pollution and can lead to oxygen depletion, making 
the water unsuitable for aquatic life. In drinking 
water, low BOD is preferable as it suggests less 
organic contamination. 

iii. Measurement: BOD is measured by determining 
the oxygen levels before and after a set incubation 
period (typically five days) at a controlled 
temperature. 

Materials Required 

 BOD bottles (usually 300 mL capacity, glass-
stoppered) 

 Dissolved Oxygen (DO) meter or Winkler titration 
setup 

 Incubator set to 20°C 
 Water sample (preferably collected in a way that 

minimizes oxygen exposure) 
 Phosphate buffer, magnesium sulfate, calcium 

chloride, and ferric chloride solutions for dilution 
water 

 Distilled water (for dilution) 
Step-by-Step Procedure 

1. Sample Preparation 

 Sample Collection: Collect the water sample in a 
clean container, keeping it airtight to avoid oxygen 
exposure. 

 Dilution (if necessary): If the sample has a high 
organic load, dilute it with distilled water 
containing the appropriate buffer and nutrient 
solutions to ensure optimal microbial activity 
without depleting all oxygen. Commonly used 
dilution factors are 1:5, 1:10, or 1:100, depending 
on anticipated BOD levels. 

2. Initial DO Measurement (Day 0) 

 Fill a BOD bottle with the prepared sample, 
ensuring no air bubbles are trapped, as this can 
affect results. 

 Measure and record the initial DO concentration 
using a DO meter or by Winkler titration. 

 For accuracy, take duplicate measurements. 

3. Incubation 

 Place the BOD bottle in an incubator set at 20°C. 

 Incubate the sample for 5 days in the dark to 
prevent photosynthesis (which would produce 
oxygen and interfere with the results). 

 If needed, seal the bottle cap with tape or parafilm 
to prevent oxygen from diffusing into the sample. 

4. Final DO Measurement (Day 5) 

 After 5 days, remove the bottle from the incubator 
and measure the DO concentration again. 
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 Record this value as the final DO. 

BOD(mg/L) = (DOinitial – DOfinal) X Dilution Factor 

3.5 Chemical Oxygen Demand (COD) 

i. Description: COD represents the amount of 
oxygen needed to chemically oxidize organic and 
inorganic compounds in water. It is a critical 
parameter for assessing water pollution, as higher 
COD levels often indicate a high concentration of 
oxidizable pollutants, which can be organic matter 
or certain inorganic chemicals. 

ii. Significance: COD is essential for understanding 
the organic pollution load in water, as it reflects the 
presence of contaminants that could impact water 
quality and the ecosystem. In drinking water 
sources, low COD values are ideal, as high COD may 
correlate with harmful substances that 
compromise water quality and treatment efficacy. 

iii. Measurement: COD is measured in milligrams per 
liter (mg/L) using chemical titration or 
photometric methods. A common procedure 
involves adding potassium dichromate as a strong 
oxidizing agent to the sample in an acidic solution, 
followed by a reaction in a heating block. The 
amount of oxygen consumed in this reaction is then 
calculated to determine the COD level. 

The Chemical Oxygen Demand (COD) is a measure of the 
amount of oxygen required to oxidize organic and inorganic 
matter in a water sample. The following steps summarize 
the method for determining COD: 

1. Preparation: 
o Collect a water sample. 
o Use a known volume of the sample (e.g., 10 

mL). 
2. Digestion: 
o Add a strong oxidizing agent, such as potassium 

dichromate (K₂Cr₂O₇), in an acidic medium (using 
sulfuric acid). 

o Add a catalyst, like silver sulfate, to aid the 
oxidation of certain compounds. 

o Heat the mixture in a reflux apparatus for a fixed 
duration (usually 2 hours). 

3. Titration: 
o After digestion, cool the mixture and dilute it. 
o Add an indicator (e.g., ferroin). 
o Titrate the remaining potassium dichromate with 

ferrous ammonium sulfate (FAS) until a color 

change is observed. 

4. Calculation: 
o Use the volume of FAS consumed to determine 

the amount of dichromate reduced. 
o Calculate COD in mg/L O₂ using the formula: 

 

3.6 Total Dissolved Solids (TDS) 

i. Description: TDS refers to the concentration of 
dissolved substances in water, including minerals, 
salts, and organic compounds. It reflects the sum of 
all ions present, giving a sense of the mineral and 
chemical composition of the water. 

ii. Significance:TDS impacts taste, water hardness, 
and potential corrosiveness. In drinking water, high 
TDS levels may contribute to a salty or metallic 
taste and can lead to scaling in plumbing and 
appliances. TDS also affects water's suitability for 
industrial, agricultural, and personal uses, as very 
high levels can be undesirable or even unsafe. 

iii.   Measurement: TDS is commonly measured in 
mg/L or parts per million (ppm) using a TDS meter, 
which indirectly measures the electrical 
conductivity of the water and then calculates an 
approximate TDS value. Alternatively, gravimetric 
methods can be used in laboratory settings, which 
involve evaporating the water and weighing the 
remaining residue to calculate TDS. 

3.6.A Method 1: Using a TDS Meter (Quick and Accurate) 

Materials Required 

 TDS meter (or conductivity meter with TDS 
conversion feature) 

 Distilled water (for rinsing) 
 Sample water 

Step-by-Step Procedure 

1. Calibration of TDS Meter 
o Calibrate the TDS meter with a standard 

TDS solution as per the manufacturer's 
instructions. 

2. Measuring TDS in the Sample 
o Rinse the electrode with distilled water 

and shake off any excess. 
o Insert the TDS meter into the water 

sample, ensuring the sensor is fully 
submerged. 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

           Volume: 12 Issue: 01 | Jan 2025                    www.irjet.net                                                                     p-ISSN: 2395-0072 

  

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 634 
 

o Allow the reading to stabilize, then record 
the TDS value displayed on the meter, 
typically given in mg/L (or ppm). 

3. Cleaning Up 
o Rinse the electrode with distilled water 

after each use. 

3.7 Electrical Conductivity (EC) 

i. Description: Electrical conductivity is a measure of 
water’s ability to conduct electric current, which is 
directly related to the concentration of dissolved 
ions. 

ii. Significance: High conductivity in drinking water 
can indicate the presence of dissolved salts, which 
may affect taste and can be harmful to individuals on 
low-sodium diets. Conductivity is also an indicator of 
overall water quality, as higher conductivity may 
signify contamination. 

iii. Measurement: Conductivity is measured in 
microsiemens per centimeter (µS/cm) using a 
conductivity meter. 

4.CONCLUSION 
 
The assessment of drinking water quality through various 
physical, chemical, and biological parameters is essential for 
ensuring its safety and suitability for consumption. This 
study reviewed key tests such as physical parameters (color, 
temperature, pH), chemical tests (TDS, electrical 
conductivity, COD), and biological tests (BOD), providing a 
comprehensive understanding of their test procedures, 
significance, measurement techniques, and applications. 
Each parameter offers valuable insights into different 
aspects of water quality, helping to identify potential 
contaminants and assess the overall health risk. By 
employing a combination of these tests, water quality can 
be effectively monitored, ensuring that drinking water 
meets the required safety standards. The continued use of 
these assessment methods, along with advancements in 
water treatment technologies, will play a crucial role in 
maintaining safe drinking water and protecting public 
health. 
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