
Int.J.Curr.Microbiol.App.Sci (2026) 15(10): 303-312 

 

 

303 

   

 
 

Original Research Article                                            https://doi.org/10.20546/ijcmas.2026.1510.032  

 

Comparative Physicochemical Assessment of 

Groundwater and Surface-Water Sources in 

Chengalpattu District, Tamil Nadu, India 
 

K. Arivazhagan* and R. Akshaya 
 

Department of Microbiology, Lakshmi Bangaru Arts and Science College, Pallipettai,  

Melmaruvathur603 319, Chengalpet District, Tamil Nadu, India 
 

*Corresponding author 

 

 
 

        A B S T R A C T  

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
Introduction 
 

Freshwater resources are indispensable for drinking, food 

preparation, sanitation, agriculture, industry, and the 

maintenance of ecosystem functions. However, the 

suitability of water for different purposes depends not 

merely on its availability, but also on its physical, 

chemical, and microbiological characteristics. Water 

quality is influenced by a complex interaction between 

natural hydrogeochemical processes and anthropogenic 

activities. Mineral dissolution, weathering, ion exchange, 

and water–rock interactions can substantially modify the 

ionic composition of groundwater and surface water, 

whereas agricultural inputs, domestic wastewater, 

urbanization, and other human activities may introduce 

additional chemical constituents and alter overall water 

quality (Adimalla, 2020; Adimalla & Qian, 2019; 

Adimalla et al., 2020). Physicochemical assessment is 

therefore a fundamental component of water-quality 

evaluation because individual parameters provide 
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The quality of water from different sources is influenced by hydrogeological conditions, dissolved mineral 

constituents and local environmental inputs. The present study comparatively assessed the 

physicochemical characteristics of 16 water samples collected from four locations in Chengalpattu 

District, Tamil Nadu, India: Madurantakam, Chengalpattu town, Mamallapuram and Tirukalukundram. 

Each location was represented by borewell, open-well, pond and river water sources. The samples were 

evaluated for physical characteristics, including temperature, appearance, odour, taste, turbidity, electrical 

conductivity (EC) and total dissolved solids (TDS), and for chemical parameters comprising pH, 

alkalinity, total hardness, calcium, magnesium, iron, manganese, sodium, potassium, free ammonia, 

nitrite, nitrate, chloride, fluoride, sulphate and phosphate. The complete sample-wise data showed 

substantial variation among water sources. Temperature ranged from 29 to 31 °C, turbidity from 1 to 8 

NTU, EC from 430 to 4300 µS/cm and TDS from 301 to 1302 mg/L. Pond water samples generally 

exhibited greater physical deterioration, including colour, objectionable odour and increased turbidity. 

Chemical parameters varied considerably, with pH ranging from 6.8 to 8.6, total alkalinity from 101 to 

564 mg/L as CaCO₃, total hardness from 44 to 356 mg/L as CaCO₃, sodium from 20 to 310 mg/L, nitrate 
from 0 to 30 mg/L and fluoride from 0.3 to 1.4 mg/L. The results demonstrate pronounced spatial and 

source-wise heterogeneity in water quality and emphasize the need for routine, source-specific monitoring 

of groundwater and surface-water resources in Chengalpattu District. 
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complementary information regarding the nature, 

concentration, and possible sources of dissolved and 

suspended constituents. Parameters such as electrical 

conductivity (EC), total dissolved solids (TDS), 

alkalinity, and total hardness are particularly useful 

indicators of mineralization and the overall ionic 

composition of water. Similarly, major cations and 

anions, including calcium, magnesium, sodium, chloride, 

sulphate, fluoride, and nitrate, can provide insights into 

hydrogeochemical processes, geological influences, and 

potential anthropogenic inputs (Adimalla, 2020; 

Adimalla & Qian, 2019; Adimalla et al., 2020). Recent 

investigations in different regions of South India have 

also demonstrated considerable spatial variability in 

physicochemical characteristics, emphasizing the 

importance of location-specific and source-specific 

water-quality assessments rather than relying on 

generalized regional assumptions (Adimalla & Qian, 

2021; Palani et al., 2026).  

 

Water-quality surveillance is particularly important 

where communities depend on multiple water sources 

with different degrees of environmental exposure. 

Groundwater sources, such as borewells and open wells, 

may acquire dissolved minerals through prolonged 

contact with geological formations, while surface-water 

bodies such as ponds and rivers are more directly 

influenced by runoff, suspended materials, biological 

activity, and surrounding land-use practices.  

 

Consequently, variations in physicochemical 

characteristics may occur not only between geographical 

locations but also among different types of water sources 

within the same region. Studies from South India have 

shown that groundwater quality can be affected by 

natural hydrogeochemical controls as well as agricultural 

and other anthropogenic influences, with parameters such 

as nitrate and fluoride requiring particular attention in 

local assessments (Adimalla, 2019; Adimalla & Qian, 

2021). In India, the Bureau of Indian Standards (BIS) 

provides specifications for drinking water under IS 

10500:2012, which was reviewed in 2023 and remains 

the principal national standard for evaluating drinking-

water quality (BIS, 2012, 2023). At the international 

level, the World Health Organization (WHO) provides a 

comprehensive framework for protecting public health 

through drinking-water quality management. The most 

recent version of the Guidelines for Drinking-water 

Quality, published in June 2026 and incorporating the 

first, second, and third addenda, emphasizes health-based 

targets, preventive risk management, water safety 

planning, and independent surveillance from the 

catchment to the consumer (WHO, 2026).  

 

Chengalpattu District in Tamil Nadu depends on both 

groundwater and surface-water resources for domestic 

and other purposes. Recent hydrogeochemical work from 

the district has likewise demonstrated the importance of 

evaluating parameters such as pH, EC, TDS, and major 

ions for understanding groundwater quality and its 

suitability for different uses (Palani et al., 2026). In the 

present study, four commonly used water-source 

categories—borewell, open well, pond, and river—were 

comparatively investigated across four locations in 

Chengalpattu District. According to the study dataset, 

borewell water was primarily used for drinking, open-

well water for culinary purposes, and pond water mainly 

for bathing and washing, whereas river water was used 

for drinking as well as bathing and washing at certain 

locations. Because these water sources differ 

substantially in their hydrogeological setting, degree of 

environmental exposure, and potential susceptibility to 

natural and anthropogenic influences, a comparative 

physicochemical evaluation is necessary to understand 

their local variability. Therefore, the present study aimed 

to (i) assess the physicochemical characteristics of water 

collected from borewells, open wells, ponds, and rivers; 

(ii) compare sample-wise and source-wise variation 

across four locations in Chengalpattu District; (iii) 

identify physicochemical parameters showing relatively 

elevated concentrations; and (iv) provide baseline 

information that may support local water-quality 

surveillance and future management strategies. 
 

Materials and Methods 
 

Study area and sampling design 
 

The present study was conducted using water samples 

collected from four locations in Chengalpattu District, 

Tamil Nadu, India, namely Madurantakam, Chengalpattu 

town, Mamallapuram, and Tirukalukundram. 

Chengalpattu District contains a heterogeneous water-

resource setting in which both groundwater and surface-

water sources are used for domestic and other routine 

purposes. Because water quality may vary according to 

local hydrogeological conditions, source characteristics, 

and environmental exposure, the inclusion of different 

water-source types enables a comparative assessment of 

their physicochemical characteristics (Adimalla, 2020; 

Adimalla & Qian, 2019). A total of 16 water samples 

were included in the study. At each of the four locations, 
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one sample was obtained from each of four commonly 

used water-source categories: borewell, open well, pond, 

and river. Thus, the study design comprised four samples 

from each source category and four water samples from 

each geographical location, resulting in a balanced 

comparative sampling framework. The samples were 

coded sequentially as S1–S16 to facilitate sample-wise 

comparison and graphical presentation of the results. 

 

The borewell samples were reported to be used primarily 

for drinking, whereas open-well water was used for 

culinary purposes. Pond water was mainly associated 

with bathing and washing activities, while river water 

was used for drinking as well as bathing and washing at 

the respective sampling locations. This sampling design 

allowed comparison of physicochemical variability both 

among the four geographical locations and among 

groundwater and surface-water source categories (Table 

1).  

 

The inclusion of borewell and open-well sources 

provided an opportunity to evaluate groundwater-

associated physicochemical variation, whereas pond and 

river samples represented surface-water sources 

subjected to relatively greater direct environmental 

exposure. Such comparisons are relevant because 

groundwater chemistry is influenced by processes such 

as mineral dissolution, weathering, and water–rock 

interaction, while surface-water quality may additionally 

be affected by runoff, suspended materials, biological 

activity, and local anthropogenic inputs (Adimalla, 2020; 

Adimalla & Qian, 2019). 

 

Physicochemical analysis 
 

The physicochemical characteristics of the water samples 

were assessed using physical and chemical parameters 

commonly employed for water-quality evaluation. 

Physical observations, including temperature, 

appearance, odour, and taste, were recorded for the 

respective samples. Turbidity, electrical conductivity 

(EC), and total dissolved solids (TDS) were subsequently 

determined as indicators of suspended matter and 

dissolved ionic or mineral content. The chemical analysis 

included pH, phenolphthalein alkalinity, total alkalinity, 

total hardness, calcium, magnesium, iron, manganese, 

sodium, potassium, free ammonia, nitrite, nitrate, 

chloride, fluoride, sulphate, and phosphate. These 

parameters were selected to provide an integrated 

characterization of the acid–base condition, mineral 

composition, hardness, major ionic constituents, nutrient-

related compounds, and selected inorganic elements in 

the investigated water samples. 

 

The analytical framework was consistent with established 

approaches for physicochemical examination of water 

and wastewater, as described in Standard Methods for 

the Examination of Water and Wastewater (APHA, 

AWWA, WEF, 2023). The selected parameters also 

broadly correspond to those commonly considered in 

drinking-water quality assessment and regulatory 

surveillance. For comparative interpretation, the 

measured values were assessed against the CPHEEO and 

WHO reference values reproduced in the original study 

dataset. The Central Public Health and Environmental 

Engineering Organisation (CPHEEO) provides technical 

guidance concerning water supply, treatment, and water-

quality management in India (CPHEEO, 1999). In 

addition, the results were interpreted with reference to 

the broader drinking-water quality framework established 

under the Indian Standard IS 10500:2012, which 

prescribes requirements as well as methods of sampling 

and testing for drinking water and was reaffirmed in 

2023 (BIS, 2012, 2023). Internationally, the WHO 

Guidelines for Drinking-water Quality provide a health-

based and risk-management framework for protecting 

water quality from the catchment to the consumer 

(WHO, 2026).  

 

Data analysis and presentation 
 

The results are presented as individual sample values, 

minimum–maximum ranges, and comparative patterns 

among water sources and geographical locations. 

Descriptive comparisons were performed to identify 

parameters showing substantial sample-wise variation or 

relatively elevated values. The water samples were also 

grouped according to their source categories—borewell, 

open well, pond, and river—to facilitate source-wise 

interpretation.  
 

Results and Discussion 
 

Physical characteristics of the water samples 
 

The physical characteristics of the investigated water 

samples showed noticeable variation among the different 

source types and locations. Temperature ranged from 29 

to 31 °C, with the highest temperature of 31 °C recorded 

in S3 and S11, while most of the remaining samples 

showed temperatures of 29 or 30 °C. Although 

temperature differences were relatively narrow, water 
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temperature can influence several physical and chemical 

processes, including the solubility of gases and the 

acceptability of water, while warmer conditions may also 

favour biological activity and intensify taste, odour, or 

colour-related problems (WHO, 2026). Differences in 

appearance were particularly evident among the pond 

samples. S3 and S11 were described as slightly greenish, 

whereas S7 was slightly brown; in contrast, most of the 

remaining samples were reported as colourless. 

Objectionable odour was recorded in S3, S7, and S11, 

while S15 was characterized by a fishy odour. Such 

sensory characteristics are relevant because appearance, 

odour, and taste influence the acceptability of water, 

although they do not independently establish its 

microbiological or chemical safety (WHO, 2026). Table 

2 and Table 3 display physical and general 

physicochemical characteristics of water samples 

collected from borewell, open-well, pond, and river 

sources across four locations in Chengalpattu District, 

Tamil Nadu, India. 

 

Turbidity values ranged from 1 to 8, with the maximum 

value recorded in S3, followed by S11 and S15 (6) and 

S7 (5). The repeated occurrence of comparatively higher 

turbidity in several pond samples suggests greater 

contributions from suspended materials or other local 

environmental influences. As stagnant surface-water 

bodies are directly exposed to runoff, sediment 

disturbance, and biological processes, visible 

deterioration may be more readily expressed in such 

sources than in groundwater-derived samples. Standard 

water-quality assessment recognizes turbidity as an 

important physical characteristic because it reflects the 

presence of suspended material and may influence the 

overall acceptability and management of water supplies 

(APHA et al., 2023). 

 

Electrical Conductivity and Total dissolved solids 
 

Electrical conductivity (EC) exhibited pronounced 

variation among the 16 samples, ranging from 430 µS/cm 

in S1 and S4 to 4300 µS/cm in S3. Other comparatively 

high EC values were observed in S5 (1480 µS/cm), S2 

(1460 µS/cm), and S6 (1410 µS/cm), whereas the 

remaining samples ranged from 460 to 1080 µS/cm. The 

exceptionally high EC recorded in S3 represents the most 

pronounced ionic anomaly within the dataset. Electrical 

conductivity is commonly used as a general indicator of 

the concentration of dissolved ionic constituents in water. 

Consequently, elevated EC may indicate greater overall 

ionic mineralization, although EC alone cannot identify 

the specific ions responsible for the observed value 

(APHA et al., 2023). Studies of groundwater systems in 

South India have similarly demonstrated that EC 

variation may reflect differences in mineral dissolution, 

water–rock interaction, and other natural or 

anthropogenic influences (Adimalla, 2020; Adimalla & 

Qian, 2019). 

 

TDS concentrations ranged from 301 to 1302 mg/L. The 

maximum value was recorded in S6, followed by S5 

(1036 mg/L) and S2 (1022 mg/L), while the remaining 

samples ranged from 301 to 860 mg/L. These findings 

demonstrate substantial differences in dissolved material 

among the investigated sources. EC and TDS are related 

indicators of dissolved constituents, but their numerical 

relationship may vary because the conversion between 

conductivity and dissolved solids depends on the 

concentration, charge, and mobility of individual ions. 

Therefore, the sample showing the highest EC did not 

necessarily exhibit the highest reported TDS value. The 

observed pattern further demonstrates that visible water 

quality and dissolved chemical characteristics should be 

evaluated independently. For example, S3 showed the 

highest EC but was also physically affected by elevated 

turbidity and objectionable odour, whereas S6 showed 

the highest TDS despite being an open-well sample. This 

distinction emphasizes the value of multiparameter 

physicochemical assessment rather than reliance on a 

single indicator of water quality (APHA et al., 2023; 

WHO, 2026).  

 

pH and Alkalinity 
 

The pH values ranged from 6.8 in S10 to 8.6 in S12, 

indicating that the investigated samples were 

predominantly neutral to moderately alkaline. pH is an 

important general water-quality parameter because it 

influences chemical speciation, solubility, and the 

behaviour of several dissolved constituents (Figure 1). 

However, pH alone does not provide a complete 

indication of water quality or buffering capacity (WHO, 

2026). Total alkalinity ranged from 101 mg/L as CaCO₃ 
in S11 to 564 mg/L as CaCO₃ in S5. Other comparatively 
high values were observed in S14 (410 mg/L), S2 (404 

mg/L), and S13 (356 mg/L). The substantial variation in 

alkalinity indicates differences in the buffering 

characteristics of the investigated waters. Alkalinity is 

generally associated with the presence of bicarbonate, 

carbonate, hydroxide, and other acid-neutralizing species. 

Variability in alkalinity may therefore reflect differences 

in source characteristics and interactions between water 
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and the surrounding geological environment. 

Groundwater systems, in particular, may acquire 

dissolved inorganic constituents through water–rock 

interaction and mineral dissolution, resulting in 

considerable spatial variation in alkalinity and related 

parameters (Adimalla, 2020; Adimalla & Qian, 2019).  

 

Total hardness, calcium, and magnesium 
 

Total hardness varied considerably, ranging from 44 

mg/L as CaCO₃ in S5 to 356 mg/L as CaCO₃ in S2. 
Relatively high values were also recorded in S11 (280 

mg/L), S15 (262 mg/L), S1 (248 mg/L), S13 (232 mg/L), 

and S14 (212 mg/L). The distribution of hardness did not 

follow a uniform groundwater-versus-surface-water 

pattern, indicating substantial local variation among 

individual samples. Calcium concentrations ranged from 

8 mg/L in S5 to 121 mg/L in S9, while magnesium 

ranged from 6 mg/L in S5 to 29 mg/L in S10. Since 

calcium and magnesium are major contributors to water 

hardness, the observed differences in their concentrations 

provide a plausible explanation for part of the variability 

in hardness among samples.  

 

The relatively high hardness observed in several borewell 

and open-well samples may be associated with greater 

acquisition of dissolved mineral constituents during 

groundwater movement and storage. Similar spatial 

variability in groundwater hardness and major-ion 

composition has been reported in hydrogeochemical 

studies from South India (Adimalla, 2020; Adimalla & 

Qian, 2019). At the same time, some surface-water 

samples also exhibited elevated hardness, demonstrating 

that source classification alone does not determine the 

chemical composition of an individual water sample. 

 

Iron and manganese 
 

Iron concentrations ranged from non-detectable levels to 

0.15 mg/L. The maximum concentration was recorded in 

S12, followed by S4 and S8 (0.13 mg/L), S10 (0.11 

mg/L), and S16 (0.10 mg/L). Manganese concentrations 

ranged from non-detectable levels to 0.48 mg/L, with the 

highest value observed in S1, followed by S15 (0.40 

mg/L) and S2 (0.24 mg/L). The occurrence of 

measurable iron and manganese in selected samples 

indicates spatial variation in trace-element composition. 

These elements may occur naturally in water through 

interactions with mineral-bearing geological materials, 

although the available data are insufficient to determine 

their origin in the present study. WHO recognizes 

manganese as a parameter requiring attention in 

drinking-water management, while elevated 

concentrations may also produce aesthetic problems such 

as discoloration and staining (WHO, 2026).  

 

Sodium and potassium 
 

Sodium concentrations showed substantial variation, 

ranging from 20 mg/L in S10 to 310 mg/L in S5. Other 

relatively high concentrations were observed in S6 (210 

mg/L), S14 (162 mg/L), and S2 (154 mg/L). Potassium 

ranged from 0 mg/L in S9 to 25 mg/L in S6 and S14. The 

observed sodium variation further supports the 

considerable heterogeneity in dissolved ionic 

composition among the investigated water sources.  

 

Sodium concentrations may be influenced by natural 

geochemical processes as well as local environmental 

inputs; however, the available dataset does not permit 

attribution to a specific source. WHO generally treats 

sodium primarily as an acceptability-related constituent 

at concentrations encountered in drinking water rather 

than assigning a health-based guideline value, although 

national or study-specific comparison values may also be 

used for assessment (WHO, 2026). The source dataset 

presents 200 mg/L as the WHO comparison value for 

sodium. Using the reference value reproduced in that 

dataset, S5 and S6 were above this comparison value, 

whereas S14 remained below it.  

 

Nitrogenous compounds 
 

Free ammonia showed marked sample-wise variation, 

with the highest concentration of 2.6 mg/L recorded in 

S3. Other detectable concentrations included 0.75 mg/L 

in S11, 0.70 mg/L in S12 and S16, and 0.60 mg/L in S4 

and S8. Nitrite concentrations ranged from non-

detectable levels to 0.20 mg/L, with the maximum value 

recorded in S8. Nitrate concentrations ranged from 0 to 

30 mg/L, with the highest concentration observed in S2, 

followed by S6 (28 mg/L), S13 (25 mg/L), and S11 (15 

mg/L).The occurrence of free ammonia, nitrite, and 

nitrate in selected samples indicates variation in nitrogen-

containing constituents among the investigated water 

sources. These forms of nitrogen may reflect different 

environmental inputs or transformation processes, but the 

present dataset does not include microbiological data, 

dissolved oxygen, organic matter, isotopic analysis, or 

information on surrounding land use. Consequently, the 

precise origin of the observed nitrogenous compounds 

cannot be established. 
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Table.1 Sampling locations, water sources, and reported uses. 
 

Sample Location Water source Reported purpose 

S1 Madurantakam Borewell Drinking 

S2 Madurantakam Open well Culinary purpose 

S3 Madurantakam Pond Bathing and washing 

S4 Madurantakam River Drinking, bathing and washing 

S5 Chengalpattu town Borewell Drinking 

S6 Chengalpattu town Open well Culinary purpose 

S7 Chengalpattu town Pond Bathing and washing 

S8 Chengalpattu town River Drinking, bathing and washing 

S9 Mamallapuram Borewell Drinking 

S10 Mamallapuram Open well Culinary purpose 

S11 Mamallapuram Pond Bathing and washing 

S12 Mamallapuram River Drinking, bathing and washing 

S13 Tirukalukundram Borewell Drinking 

S14 Tirukalukundram Open well Culinary purpose 

S15 Tirukalukundram Pond Bathing and washing 

S16 Tirukalukundram River Drinking, bathing and washing 
 

Figure.1 Comparative variation in major physical and general water-quality parameters across the 16 

samples. (A) Temperature; (B) Turbidity; (C) Electrical conductivity; (D) Total dissolved solids; (E) pH. 
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Table.2 Physical and general physicochemical parameters of water samples from different sources and locations in Chengalpattu 

District, Tamil Nadu, India. 

 
Parameter S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 

Temperature (°C) 30 29 31 29 29 29 29 29 30 29 31 29 29 29 29 29 

Turbidity 1 1 8 1 1 1 5 1 1 1 6 3 1 1 6 2 

EC (µS/cm) 430 1460 4300 430 1480 1410 522 460 712 902 485 465 1080 720 622 520 

TDS (mg/L) 301 1022 301 301 1036 1302 420 320 506 860 375 320 756 605 560 475 

pH 7.7 7.8 8.3 8.5 8.4 8.2 7.8 8.5 7.0 6.8 8.1 8.6 7.6 7.7 7.8 8.5 

Total alkalinity as CaCO₃ 
(mg/L) 

296 404 156 156 564 310 320 160 198 210 101 158 356 410 250 160 

Total hardness as CaCO₃ 
(mg/L) 

248 356 108 106 44 60 80 110 205 190 280 107 232 212 262 107 

 

Table.3 Major chemical constituents of water samples from different sources and locations in Chengalpattu District, Tamil Nadu, 

India. 

 
Parameter (mg/L unless 

stated) 

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 

Calcium 80 109 29 29 8 16 21 31 121 85 120 30 82 52 80 30 

Magnesium 12 20 9 8 6 21 12 8 22 29 13 8 7 25 10 8 

Iron 0 0 0 0.13 0 0 0 0.13 0.06 0.11 0 0.15 0 0 0 0.10 

Manganese 0.48 0.24 0 0 0 0.11 0.21 0 0.07 0.05 0.02 0 0 0.06 0.40 0 

Sodium 69 154 50 45 310 210 48 46 35 20 85 46 122 162 46 45 

Potassium 1 20 7 5 1 25 19 5 0 12 7.5 6 1 25 1.5 6 

Free ammonia 0 0 2.6 0.6 0 0 0 0.6 0 0.2 0.75 0.7 0 0.5 0 0.7 

Nitrite 0 0.03 0 0.02 0 0 0 0.20 0.01 0.02 0.01 0.02 0.04 0.06 0 0.01 

Nitrate 0 30 0 0 0 28 0 0 0.42 0 15 0 25 12 2 0 

Chloride 74 184 40 40 104 218 112 40 195 220 210 41 108 218 80 41 

Fluoride 0.3 0.5 0.4 0.4 1.2 1.4 0.8 0.5 1.0 0.8 0.8 0.5 0.4 1.1 0.3 0.5 

Sulphate 26 88 17 13 50 98 16 15 201 160 198 13 53 212 30 13 

Phosphate 0.29 0.40 0 0 0.07 0.21 0 0.02 0.12 0.21 0.08 0 0.07 0.07 0.10 0.02 
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The detection of different nitrogen forms among the 

samples nevertheless highlights the importance of 

including nitrogenous parameters in multiparameter 

water-quality surveillance. Standard water examination 

procedures include ammonia, nitrite, and nitrate among 

relevant chemical constituents because their occurrence 

can provide complementary information regarding water 

chemistry and potential changes within the aquatic 

environment (APHA et al., 2023; WHO, 2026).  

 

Chloride, fluoride, sulphate, and phosphate 
 

Chloride concentrations ranged from 40 to 220 mg/L. 

The maximum concentration was recorded in S10, 

followed by S6 and S14 (218 mg/L), S11 (210 mg/L), 

and S9 (195 mg/L). Chloride is a useful indicator of the 

dissolved ionic composition of water and, at 

concentrations commonly encountered in drinking water, 

is generally considered more relevant to taste and 

acceptability than direct health effects (WHO, 2026). 

Fluoride concentrations ranged from 0.3 to 1.4 mg/L. 

The highest value was recorded in S6, followed by S5 

(1.2 mg/L), S14 (1.1 mg/L), and S9 (1.0 mg/L). Sulphate 

concentrations ranged from 13 to 212 mg/L. The highest 

concentration occurred in S14, followed by S9 (201 

mg/L), S11 (198 mg/L), and S10 (160 mg/L). Similar to 

chloride, sulphate contributes to the overall dissolved 

ionic composition and may influence the acceptability of 

water at elevated concentrations (WHO, 2026). 

Phosphate concentrations ranged from non-detectable 

levels to 0.40 mg/L, with the highest value observed in 

S2. Because phosphate concentrations were generally 

low and the study involved single observations from 

each sampling point, no clear source-related pattern 

could be established. Additional repeated sampling and 

information regarding surrounding land use would be 

required to determine whether the observed variation 

reflects persistent local conditions or short-term 

environmental variability. 

 

The pond samples showed the strongest evidence of 

physical deterioration among the four source categories. 

Three pond samples were described as coloured and 

associated with objectionable odour, whereas S15 

exhibited a fishy odour. Pond samples also accounted for 

several of the highest turbidity values, particularly S3 

(8), S11 (6), S15 (6), and S7 (5). This pattern is 

consistent with the greater susceptibility of exposed 

surface-water bodies to suspended material, biological 

activity, and local environmental disturbances. The 

results demonstrate that sensory and turbidity 

characteristics can provide useful preliminary 

information regarding water quality but cannot 

independently determine the safety or suitability of 

water for consumption (WHO, 2026).  

 

In conclusion, the present study provides a comparative 

physicochemical assessment of 16 groundwater and 

surface-water samples collected from four locations in 

Chengalpattu District, Tamil Nadu. The results 

demonstrate substantial sample-wise and source-wise 

heterogeneity. Pond samples were characterized 

primarily by altered physical quality, including colour, 

objectionable or fishy odour and relatively high 

turbidity. In contrast, selected groundwater samples 

showed comparatively high concentrations of dissolved 

constituents, including elevated TDS, alkalinity, 

hardness, sodium, nitrate and fluoride relative to other 

samples. The most notable individual observations were 

the EC of 4300 µS/cm in S3, TDS of 1302 mg/L in S6, 

total alkalinity of 564 mg/L in S5, total hardness of 356 

mg/L in S2, sodium of 310 mg/L in S5, free ammonia of 

2.6 mg/L in S3, nitrate of 30 mg/L in S2, fluoride of 1.4 

mg/L in S6 and sulphate of 212 mg/L in S14. The 

findings confirm that water quality within the study area 

cannot be represented by a single generalized value. 

Instead, routine monitoring should adopt a source-

specific approach, particularly for water sources used for 

drinking and culinary purposes.  
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