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ABSTRACT  

Water is a key natural resource that is necessary for human well-being, agriculture, and industry. Yet, high 

industrialization, urbanization, and population increase have led to water quality degradation through contamination with 

physicochemical pollutants as well as heavy metals. Water samples were obtained from different sources in the Porur area 

of Chennai, Tamil Nadu, such as effluent water, Porur Lake, a municipal treatment plant, and packaged drinking water. 

Physicochemical parameters such as temperature, pH, electrical conductivity (EC), total dissolved solids (TDS), turbidity, 

total alkalinity, total hardness, and biochemical oxygen demand (BOD) were examined as per the Bureau of Indian 

Standards (BIS) guidelines. The heavy metals, arsenic (As) and lead (Pb), were measured by Atomic Absorption 

Spectroscopy (AAS), whereas sodium (Na⁺) and potassium (K⁺) were analyzed by flame photometry. Some of the effluent 

and lake water samples had values higher than permissible limits for TDS, hardness, alkalinity, and turbidity, pointing 

towards high mineralization and pollution. Heavy metals were found in a few samples, which carry possible health risks. 

Packaged water samples had safe values for all other parameters. The results highlight the critical necessity for ongoing 

water quality monitoring, strict regulation compliance, and efficient treatment processes to maintain the potability of 

water. 

 

KEYWORDS: Water quality, physicochemical parameters, Heavy metals, Atomic Absorption Spectroscopy, Flame 

photometry, Water Quality Index (WQI). 

 

INTRODUCTION 

Water surrounds about 71% of the planet and is crucial for human sustenance, agriculture, industry, and environmental 

sustainability [1, 2]. Access to safe drinking water has been identified as an inherent right of the human being; yet about 1.1 

billion people worldwide do not have access to clean water, which leads to millions of cases of waterborne diseases 

annually. The World Health Organization (WHO) accounts for almost 80% of human ailments as the consequence of 

unsafe water [3]. Accelerating industrialization, urbanization, population expansion, and climatic change have augmented 

water resource pressure, and therefore water quality assessment becomes vital [4]. 

The quality of drinking water is ascertained by assessing different physicochemical parameters, such as temperature 

(thermal status of water), pH (acid-base status), electrical conductivity (EC) (ion level), turbidity (suspended matter), total 

dissolved solids (TDS) and total suspended solids (TSS), total alkalinity (acid-neutralizing capacity), total hardness 

(calcium and magnesium salts), and biochemical oxygen demand (BOD) (organic load) [5,6].When water quality parameters 

rise above permissible limits prescribed by the World Health Organization (WHO), the Bureau of Indian Standards (BIS), 

or the National Drinking Water Quality Standards (NDWQS), they may present considerable health hazards [3].  

Heavy metal contamination is of particular concern, as elements such as arsenic (As), lead (Pb), and mercury (Hg) are 

toxic, persistent in the environment, and known to accumulate in living systems [7,8]. To evaluate these contaminants 

accurately, analytical tools such as Atomic Absorption Spectroscopy (AAS) and flame photometry are commonly 

employed. These methods are also valuable for detecting trace levels of essential ions, including potassium (K⁺) and 

sodium (Na⁺), in water samples [9]. 

The focus of the present study is to analyze and compare both the physical and chemical characteristics of water from 

various sources in the Porur region of Chennai, Tamil Nadu. The purpose is to determine whether these samples comply 

with BIS standards and thereby assess their safety and suitability for human use [10]. 
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MATERIALS AND METHODS 

Study Area and Sample Collection 

Water samples were also obtained from various sources in the Porur locality of Chennai, Tamil Nadu and designated as 

MQ (Milli-Q water), KW (Kovur water), IW (Iyyappanthangal water), BW (Brand water), EWF (Effluent water, Filtered), 

EWPF (Effluent, Pre-Filter), PLWF (Porur Lake Water Front), and PLWB (Porur Lake Water Back). Collection was 

carried out in clean, sterilized polyethylene containers. Samples were transported to the laboratory in controlled conditions 

to avoid contamination. 

 

Physicochemical Analysis 

Temperature 

Temperature was measured by immersing a calibrated thermometer to a depth of 10 cm in the sample and taking three 

readings to ensure stability. Results were averaged [11]. 

 pH 

pH was measured using a calibrated pH meter. Samples were stirred and stabilized for one hour before measurement. The 

pH values were compared with BIS (10500:2012) and WHO (2017) drinking water guidelines [12, 13]. 

 

Electrical Conductivity (EC) 

EC was measured using a conductivity meter with automatic temperature compensation. The probe was rinsed with 

distilled water before each measurement. Values are indicative of ionic content in water [12]. 

 

Total Dissolved Solids (TDS) 

TDS was determined by gravimetric analysis. Known volumes of filtered water were evaporated, and the residual mass 

was calculated to quantify TDS in mg/L [14]. 

 

Turbidity 

Turbidity was measured in Formazin Turbidity Units (FTU) using a Nephelometric Turbidity Meter, calibrated with 

formazin standard solutions. FTUs correlate closely with NTU as per ISO 7027 standards [15]. 

 

Chemical Analysis 

Total Alkalinity 

Alkalinity was determined by titration using 0.02N HCl and methyl orange indicator. Calculations were based on the 

volume of titrant consumed until the endpoint colour change [16]. 

 

Total Hardness  

Total hardness was determined by complexometric titration with EDTA, using Eriochrome Black T as the indicator. The 

titrations were carried out at approximately pH 10, maintained with an ammonia buffer. Results were expressed in terms 

of milligrams per liter of CaCO₃ [16]. 

 

 Biochemical Oxygen Demand (BOD) 

BOD was measured using the three-day incubation method at 27 °C. Seed inoculation was carried out, and dilution water 

prepared with buffer salts was used for the tests. Dissolved oxygen (DO) before and after incubation was estimated through 

the iodometric titration method [17]. 

 

Flame Photometry  

Flame photometry was used to quantify sodium (Na⁺) and potassium (K⁺) concentrations. Standard calibration curves 

were prepared and applied for accurate measurement [18]. 

 

Atomic Absorption Spectroscopy 

AAS was employed for the determination of heavy metals, specifically arsenic (As) and lead (Pb). Sample solutions were 

filtered prior to analysis, and calibration was performed using standard solutions to ensure accuracy[16]. 

 

Standards and Compliance 

The results obtained were compared with the permissible limits recommended by the World Health Organization (WHO), 

the Bureau of Indian Standards (BIS), and the National Drinking Water Quality Standards (NDWQS) to assess compliance 

and safety of the samples. 

 

Results and Discussion 

The physicochemical characteristics of certain samples of water collected around Porur in Chennai were analyzed. Values 

for various sources of samples of water revealed marked differences in their physicochemical values. These are given in 

a tabulated form in later sections while comparing with predefined standards defined by World Health Organization 

(WHO) as well as Bureau of Indian Standards (BIS 10500:2012). 

 

Temperature 

The range in water sample temperature varied between 26°C and 27°C with a negligible variation between sources (Table 

1, Figure 1). MQ and BW had 26°C in their samples while all other sources had 27°C in their samples such as KW, IW, 
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EWF1, EWF2, EWPF, PLWF, and PLWB. These are within a plausible range for ambient temperature for the location 

and do not show any unusual thermal pollution or extraneous thermal effect. 

 

Table 1. Temperature readings of various water samples collected from different sources in the Porur region. 

Sample Temperature (°C) 

MQ 26 

KW 27 

IW 27 

BW 26 

EWF2 27 

EWF1 27 

EWPF 27 

PLWF 27 

PLWB 27 

 

 

 
 

Figure 1. Temperature (°C) of different water samples 

 pH 

pH values of the water samples are presented in Table 2 and Figure 2. IW was acidic (5.82), while highest was in EWF1 

(7.57), which is weakly alkaline in nature. Packaged as well as municipal water samples like MQ (7.22), PLWF (7.50), 

and PLWB (7.56) were within the WHO prescribed range 6.5–8.5, which implies satisfactory quality. On the contrary, 

IW (5.82) was less than the allowable limit, which can explain potential contamination or industrial effect. Other samples 

like KW (6.52) and BW (6.59) were close to lower acceptable limit, while effluent samples (EWF1, EWF2, EWPF) had 

weakly alkaline pH but within safety limits. 

 

Table 2. pH values of water samples from different sources and their comparison with WHO/BIS permissible 

limits. 

Sample pH 

MQ 7.22 

KW 6.52 

IW 5.82 

BW 6.59 

EWF2 7.42 

EWF1 7.57 

EWPF 7.33 

PLWF 7.50 

PLWB 7.56 
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Figure 2. pH of different water samples 

 

Electrical conductivity 

The electrical conductivity (EC) of the water samples ranged from 16.4 Ω/ppm to values exceeding 190 Ω/ppm (Table 3, 

Figure 3). The lowest EC was recorded in MQ (16.4 Ω/ppm), indicating very low ionic content, which is typical of distilled 

or purified water. In contrast, BW (184.3 Ω/ppm) and KW (116.1 Ω/ppm) exhibited significantly higher EC, suggesting 

greater dissolved ion concentration. Industrial water (IW) showed a moderate EC of 89.8 Ω/ppm, while all effluent 

samples (EWF1, EWF2, EWPF) and packaged lake water samples (PLWF, PLWB) recorded values greater than 190 

Ω/ppm, indicating extremely high ionic strength and possible contamination from industrial discharges or chemical 

residues. 

 

Table 3. Electrical conductivity (EC) measurements of water samples, indicating ion content and mineralization 

levels. 

Sample EC (Ω/ppm) 

MQ 16.4 

KW 116.1 

IW 89.8 

BW 184.3 

EWF2 >190 

EWF1 >190 

EWPF >190 

PLWF >190 

PLWB >190 

 

 
 

Figure 3. Electrical conductivity (Ω/ppm) of different water samples 
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Total Dissolved Solids (TDS) 

The TDS levels of the analyzed samples (Table 4, Figure 4) showed significant variation, ranging from 40 mg/L to 1280 

mg/L. The lowest TDS was recorded in KW (40 mg/L), followed by BW (80 mg/L) and IW (160 mg/L), all well within 

the permissible limit of 500 mg/L set by WHO. MQ (200 mg/L) also remained within the safe range for drinking water. 

However, effluent water samples exhibited extremely high TDS concentrations, with EWF2 (1280 mg/L) and EWF1 

(1080 mg/L) exceeding the acceptable limit, indicating heavy contamination likely due to dissolved industrial salts and 

chemicals. EWPF and PLWF both recorded 480 mg/L, which is near the upper permissible limit, while PLWB (320 mg/L) 

was moderately high but within the safe range. These findings suggest that effluent sources contribute significantly to 

dissolved solids in the water. 

 

Table 4. Total dissolved solids (TDS) levels in water samples were determined by gravimetric analysis, expressed 

in mg/L. 

Sample TDS (mg/L) 

MQ 200 

KW 40 

IW 160 

BW 80 

EWF2 1280 

EWF1 1080 

EWPF 480 

PLWF 480 

PLWB 320 

 

 
 

Figure 4. Total dissolved solids (mg/L) of different water samples 

 

Turbidity 

All turbidity values of the samples are presented in Table 5 and Figure 5. Measured turbidity ranged between 86 FTU 

(PLWF) and 98 FTU (BW) and clearly indicates that all samples greatly exceed the BIS allowable limit of 5 FTU in 

potable water. Even potable water supplies like BW and KW showed high levels of turbidity (96-98 FTU), signifying 

poor filtration or likely contamination during handling. 

 Effluent samples (EWF1, EWF2, EWPF) and waters of Porur Lake showed higher turbidity levels due to suspended 

solids, organic detritus, silt, and industrial effluents. High turbidity reduces penetration of light, adversely affecting aquatic 

life and increasing microbial growth possibilities. These results indicate poor quality water and possible health hazards, 

and hence the need for appropriate sedimentation and filtering processes before use. 

 

Table 5. Measured turbidity levels (FTU) in water samples and comparison with permissible drinking water limits. 

Sample Turbidity (FTU) 

MQ 94 

KW 96 

IW 95 

BW 98 

EWF2 96 

EWF1 95 

EWPF 89 

200

40

160
80

1280

1080

480 480

320

0

200

400

600

800

1000

1200

1400

MQ KW IW BW EWF2 EWF1 EWPF PLWF PLWB

T
D

S 
(m

g
/

L
)

Sample

Total Dissolved Solids



Genetics and Molecular Research 25 (19s): 2026     6 

PLWF 86 

PLWB 94 

 

 
 

Figure 5. Turbidity levels (FTU) of different water samples 

Total Alkalinity 

Total alkalinity concentrations in water samples are tabulated in Table 6and illustrated in Figure 6. MQ has minimum 

alkalinity (2.5 mg/L), which is anticipated owing to ultra-pure water, whereas BW has 4.5 mg/L and KW has 5.2 mg/L) 

alkalinity concentrations that fall within BIS permissible limit of 200 mg/L for drinking applications. 

Meanwhile, EWF2 18.3 mg/L, EWF1 16.5 mg/L, EWPF 10.2 mg/L, PLWF 9.8 mg/L and PLWB 11.4 mg/L showed 

relatively higher alkalinity levels compared to treated sources. High levels of alkalinity suggest the presence of carbonate 

and bicarbonate ions. They may be a resultant effect of domestic wastewater effluent discharge and the natural buffer 

effect within surface water bodies. Although within tolerable levels, higher levels within effluent samples and within lake 

samples suggest probable pollution and poor-quality waters. 

 

Table 6. Measurement Trials and Average Readings for Water Samples 

Sample Total Alkalinity (mg/L as CaCO₃) 

MQ 2.5 

KW 5.2 

IW 8.1 

BW 4.5 

EWF2 18.3 

EWF1 16.5 

EWPF 10.2 

PLWF 9.8 

PLWB 11.4 

 

 
 

Figure 6. Total Alkalinity (mg/L as CaCO₃) of different water samples 
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Total Hardness 

Tabulated below (Table 7) and illustrated in Figure 7 are the total hardness levels obtained for the collected water samples. 

MQ, KW, and BW gave lowest hardness (2.8–3.1 mg/L), which was anticipated for treated/purified mains drinking water. 

IW gave a higher reading (4.5 mg/L) but still within the BIS specified limit of 200 mg/L for drinking waters. 

Nevertheless, effluent samples (EWF2: 22.5 mg/L; EWF1: 20.0 mg/L; EWPF: 13.6 mg/L) and samples collected from 

Porur Lake (PLWF: 12.0 mg/L; PLWB: 15.4 mg/L) showed higher hardness compared to treated waters but within BIS 

limits. The presence of calcium and magnesium salts points to contamination from sources such as industrial effluents, 

domestic sewage, and detergent residues. While the observed concentrations may not pose immediate risks to human 

health when used for drinking, they are important indicators of pollution. Elevated levels can cause scaling in pipelines 

and reduce the effectiveness of soap and detergents in household applications. 

 

Table 7. Two-Trial Measurement Results and Averages for Water Samples 

Sample Total Hardness (mg/L as 

CaCO₃) 

MQ 2.8 

KW 3.1 

IW 4.5 

BW 3.0 

EWF2 22.5 

EWF1 20.0 

EWPF 13.6 

PLWF 12.0 

PLWB 15.4 

 
 

Figure 7. Total Hardness (mg/L as CaCO₃) of different water samples 

 

Biochemical Oxygen Demand 

The results of BOD measurements (Table 8, Figure 8) showed the highest concentrations at EWPF and EWF1 (6.0 mg/L 

each) and at EWF2 (5.5 mg/L). These elevated values point to significant organic pollution, most likely caused by sewage 

inflows or industrial effluents. Similarly, at PLWF (5.0 mg/L) and PLWB (4.8 mg/L), the high BOD levels suggest 

contributions from domestic wastewater. All of these values exceed the maximum limit of 2 mg/L prescribed by BIS for 

drinking water, clearly indicating high organic load and microbial activity. 

The municipal supply water (MQ) produced a negative reading (–0.5 mg/L), which is almost certainly the result of 

instrument or analytical error, since pure water is not expected to show any BOD. In contrast, bore well water (BW) and 

packaged drinking water (KW) recorded values of about 1.0 mg/L, which remain well within acceptable limits. 

Taken together, the higher BOD in effluent and lake samples aligns with other poor-quality indicators such as high 

turbidity, hardness, and total dissolved solids. These conditions show that such water is heavily degraded and may pose 

both environmental and public health risks. 

 

Table 8. Biochemical oxygen demand (BOD) values measured after 3 days of incubation at 27°C for selected 

water samples. 

Sample BOD (mg/L) 

MQ -0.5 

KW 1.0 

IW 1.2 
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BW 1.0 

EWF2 5.5 

EWF1 6.0 

EWPF 6.0 

PLWF 5.0 

PLWB 4.8 

 

 
 

Figure 8. Bio-chemical Oxygen Demand(mg/L) of different water samples 

 

Atomic Absorption Spectroscopy 

Qualitative analysis verified the occurrence of lead (Pb) and arsenic (As) in selected samples. Pb was present in EWPF, 

PLWF, and PLWB, and As was present in MQ, KW, and EWPF, suggesting localized contamination due to industrial 

effluent inputs, geogenic sources, or pipe corrosion. Although qualitative, identification of these metals presents a cause 

for concern since even trace concentrations exceed WHO's allowable limit of 0.01 mg/L and carry serious hazards to 

human health. Pb exposure can lead to neurological and renal injuries, while exposure to As has been associated with 

cancer, cardiovascular diseases, and skin lesions. Bio-detection in effluent and lake waters suggests a need to monitor and 

treat these waters regularly. 

 

Table 9. Samples with Detectable Presence of Lead and Arsenic 

Element Samples with Detectable Presence 

Pb EWPF, PLWF, PLWB 

As MQ, KW, EWPF 

 

Flame Photometry 

Flame photometry was employed to check sodium and potassium concentrations. Sodium (Na⁺) levels were between 0.62 

mg/L in MQ and 185.6 mg/L in EWPF, and potassium (K⁺) levels were between 0.21 mg/L in MQ and 26.4 mg/L in 

EWPF (Table 10). Packaged drinking water (BW) and MQ contained within BIS limits (Na⁺: 200 mg/L, K⁺: 12 mg/L), 

but effluent samples (EWF1, EWF2, EWPF) and samples collected from Porur Lake (PLWF, PLWB) contained higher 

levels of potassium compared to safe limits. High levels of Na⁺ and K⁺ suggest plausible contamination due to domestic 

effluent, industrial effluent, and agricultural runoff. High Na⁺ can cause salination and decrease potability of potable 

waters; however, high K⁺ has an impact on human consumption and agricultural applications. 

 

Table 10. Sodium and Potassium Concentrations in Water Samples 
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Sample Na⁺ (mg/L) K⁺ (mg/L) 

MQ 0.62 0.21 

KW 12.40 1.85 

IW 18.20 2.60 

BW 9.80 1.50 

EWF2 172.00 24.50 

EWF1 160.40 22.30 

EWPF 185.60 26.40 
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CONCLUSION 

The assessment of water quality across different sources in the Porur region of Chennai revealed marked variations. 

Samples from the lake and effluent outlets exhibited significantly higher levels of total dissolved solids, turbidity, 

alkalinity, hardness, and biochemical oxygen demand, often exceeding the permissible limits prescribed by WHO and BIS 

standards. Such findings point to serious contamination issues and raise valid concerns regarding the safety of local water 

resources. The detection of toxic heavy metals, including arsenic and lead, in certain samples further suggests potential 

long-term health risks for the local population. 

In contrast, municipal supply and packaged drinking water largely complied with the regulatory standards, reflecting more 

effective treatment methods and consistent monitoring practices. 

Overall, the results emphasize the urgent need for continuous surveillance of water quality and stringent regulatory 

measures in the region. Industrial discharges and poor waste management practices appear to be key contributors to the 

pollution observed, highlighting the importance of ensuring that wastewater is adequately treated before release into 

natural systems. In addition, ongoing community awareness initiatives encouraging safe water use, hygienic practices, 

and adherence to established quality standards will be crucial in reducing the risk of waterborne illnesses and safeguarding 

a sustainable supply of clean drinking water. 
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