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Abstract— Demand for quality water has become a major 

concern in India due to rapid urbanization. The surface water 

which once used as potable water has become extinct due to 

various reasons such as Monsoon failure and improper 

handling of water. This problem has a serious impact on the 

regions of South India especially Tamil Nadu and 

Pondicherry where the Monsoon rainfall has failed for the 

past few decades which have led to the depletion of surface 

water such as ponds and lakes in many areas. Since, there is 

no natural river source in these areas and the only alternate 

solution is ground water to meet out the demand. This 

phenomenon has created a negative impact on the ground 

water such as vigorous exploitation to meet the demand for 

the potable water for industries and urban, which has become 

apprehensively alarming. A case study was conducted for the 

assessment of ground water along the coastal stretch of 

Puducherry region. The water samples collected from 

different point and nonpoint sources and were analyzed for 

its physio–chemical characteristics such as colour, 

Temperature, pH, Total Dissolved Solids (TDS), Suspended 

Solids (SS), Hardness, Chloride, Dissolved Oxygen (DO 

based on the values recommended by WHO and BIS 

standards.. From the water quality assessment study it was 

found that the parameters such as TDS ,SS, hardness 

,Chloride and Sulphate   content were quite exorbitant when 

compared with the standard scale value in all the sampling 

locations during Pre-Monsoon and Post – Monsoon and were 

comparatively less but in excess to the standard value during 

Monsoon. 
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I. INTRODUCTION 

Quality water is an essential need for every living organism 

to survive. The availability of surface water from the sources 

such has rivers, ponds and lake has become extinct in many 

parts of South India. The above phenomenon may be due to 

failure of monsoon and construction of dams. Moreover, 

direct discharge of toxic pollutants and urban waste into the 

water sources, made them unfit for quality water. 

Groundwater has become the only source of alternative for 

surface water to fulfill the needs and demands for both urban 

and industrial sectors. The source for groundwater recharge 

mainly depends upon natural precipitations which have failed 

in many regions creating a short fall in ground water. 

Moreover, continuous exploitation of ground water by the 

industries and urban sectors causing the ground water table to 

deplete further in a faster rate and pose a threat for ground 

water supply. Amidst of the above issue in coastal areas when 

the water table is lowered below the sea level , the sea water 

intrusion into the aquifers takes place which hamper the 

quality of ground water. Rapid industrialization and 

urbanization pollutes the ground water quality to a greater 

extent by discharging the untreated polluted water directly 

into the aquifer or by means of discarding into the open earth 

surface. 

In India it was reported that about 70% of the 

available ground water were polluted by various source of 

pollutants. Human endeavors are the major fact in degrading 

the quality of surface as well as groundwater by means of 

atmospheric pollution, effluent discharges, agricultural 

chemicals, and land use. The main source of contamination 

identified as sewage which constitutes about 84 to 92 percent 

of waste water and industries which constitutes about 8 to 16 

percent of the industrial waste water [26]. Moreover the 

settlement along the coastal stretch of India has almost 

depleted ground water by means of continuous exploitation 

for their needs this has made way for sea water intrusion there 

by deteriorating the quality of ground water. 

For the above study, the coastal region of 

Pondicherry was selected for the assessment of ground water 

quality. 

Pondicherry is about 293 km2 and has a population 

of around 9.5 Lakhs (Source: O/o Registrar General & 

Census Commissioner, India, 2011.) and generates 

wastewater of about 60 MLD, with the entire amount 

discharged untreated into the sea through backwaters and 

creeks. 

The present study aims at assessing the spatial and 

temporal distribution pattern of physical and chemical 

characteristics of ground water during pre-monsoon, 

monsoon and post monsoon.  In order to examine the quality 

of water by determine the characteristics of physical, 

chemical and biological phenomena. The objectives of the 

present work are to discuss the quality of water and its physio-

chemical characteristics. 

II. MATERIALS & METHODS 

In this study the collected sample were used to assess the 

phsico-chemical characteristics of ground water.  The 

Pondicherry region is the largest among the four isolated 

domains of the union territory of Pondicherry and is located 

on the east coast of India and 11.9139° N, 79.8145° E, 

forming enclaves within the cuddalore district of Tamil nadu 

state.  The region covers around 24 km of coastal stretch [6]. 

For this study, initially the samples were collected from 

various locations near the sea shore. The collected samples 

from Kalapet (Pt 1 & Pt 2), Kuruchikuppam (Pt 3 & Pt 4) and 

old fishing harbor (Pt 5). The physiochemical characteristics 

study was undertaken by randomly collected groundwater 

samples from bore wells. Samples from the location during 

September and October (Pre Monsoon), November and 

December (monsoon) for year 2017 and February and March 

(Post Monsoon) for year 2018 were drawn and analyzed as 

per the Indian standards and WHO. 
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Fig. 1: Location of the Water Samples in Puducherry 

Coastal Stretch 

III. METHODS 

The water quality analysis had been carried out by 

physicochemical parameters such as Colour, Temperature, 

pH, Total Dissolved Solids (TDS), Hardness, Chloride, 

Dissolved Oxygen (DO),) and sulphate during pre-monsoon, 

monsoon & post monsoon. 

A. Determination of Colour 

Of the sample is noted by general appearance of our eyes. 

B. Determination of Temperature 

Both Atmospheric and Water Temperature were measured 

using Mercury thermometer and noted in °C 

C. Determination of pH 

The digital pH meter (Model – Med DALAL) with a glass 

electrode was used to measure pH. The buffer solutions of pH 

4 and pH 7 were used to calibrate the instrument. The basic 

principle is the measurement of hydrogen ions by 

potentiometric measurement using standard hydrogen 

electrode and a reference electrode. 

D. Determination of Total Dissolved Solids (TDS) 

Total dissolved solids (or TDS) are the measure of all organic 

and inorganic substances dissolved in a given liquid, 

revealing the proportion of different solids. In a laboratory 

setting, the total dissolved solids are determined by filtering 

a measured volume of sample through a standard glass fiber 

filter. 

E. Determination of Suspended Solids (SS) 

Suspended solids refer to small solid particles which remain 

in suspension in water as a colloid or due to the motion of the 

water. 

F. Determination of Chloride 

It is measured by titration of a known volume of sample with 

standardized silver nitrate solution using potassium chromate 

solution in water as indicator and end point is the appearance 

of reddish tint from yellow colour. It is determined by 

Argentometric method. 

G. Determination of Hardness 

For the estimation of total hardness, in 100 ml. of sample, 1 

to 2 ml of buffer solution and a pinch of Eriochrome Black-T 

(used as an indicator) were added. After the appearance of 

wine red colour, the mixture was titrated against EDTA 

stirring continuously till end point change of wine red to blue 

is achieved. It is determined by (EDTA Method). 

H. Determination of Dissolved Oxygen (DO) 

For the estimation of Dissolved Oxygen the water samples 

were collected with care in BOD bottles without bubble 

formation. The DO was then fixed at the station itself by 

adding 1 ml each of Manganese Sulphate (MnSO4) and 

Alkali-iodate azide (KI) reagents and brought to the 

laboratory. It is determined by Winkler's method. 

I. Determination of Biochemical Oxygen Demand (BOD) 

BOD is a measure of organic material contamination in water, 

specified in mg/L. BOD is the amount of dissolved oxygen 

required for the biochemical decomposition of organic 

compounds and the oxidation of certain inorganic materials 

(e.g., iron, sulfites). Typically the test for BOD is conducted 

over a five-day period. 

J. Determination of Chemical Oxygen Demand (COD) 

COD is another measure of organic material contamination in 

water specified in mg/L. COD is the amount of dissolved 

oxygen required to cause chemical oxidation of the organic 

material in water. 

IV. RESULT & DISCUSSION 

The result obtain from the ground water samples collected 

from the identified point source for analyzing the Physico – 

Chemical parameters for the study area between pre and post 

monsoon are furnished below 

A. Graphical Interpretation 

Comparison of concentration at five observation stations 

 
Fig. 2: 
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Fig. 3: 

 
Fig. 4: 

 
Fig. 5: 

 
Fig. 6: 

 

 
Fig. 8: 

 
Fig. 9: 

 
Fig. 10: 

V. RESULT ON WATER QUALITY 

The result obtained from the ground water samples collected 

from the identified point and non-point source between pre 

and post monsoon for the assessment of Physico – Chemical 

characteristics as furnished below. 

A. Colour 

The groundwater sample collected from the identified study 

area were found to be colourless during pre – monsoon, pale 

yellow colour during Monsoon and colourless during post 

monsoon. 

B. Temperature 

The observation on water temperature from the study area 

were found to be in the range of 31̊ C to 35̊ C during pre – 

monsoon, 25̊ C to 35̊ C during monsoon and the post 

monsoon 28̊ C to 33̊ C. 
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C. Determination of PH 

The pH value was found in the range of 6.21 to 7.86 when 

observation during pre-monsoon, 6.63 to 7.28 during 

Monsoon and the post monsoon 7.02 TO 8.7. 

D. Determination of Electrical Conductivity (EC) 

From the analysis of EC for the ground water sample 

collected from the identified borewells the value ranged 

betweens 412 μS/cm to 574 μS/cm when observed during 

pre-monsoon, 525 μS/cm to 600 μS/cm during Monsoon and 

the post monsoon, 706 μS/cm to 1925 μS/cm. 

E. Determination of Total Dissolved Solid (TDS) 

The TDS value for the water sample collected from the study 

area were found in the range of 510 mg/L to 812 mg/L during 

pre-monsoon, 550 mg/L to 1440 mg/L during monsoon and 

the post monsoon 1326 mg/L to 2320 mg/L. 

F. Determination of Total Alkalinity 

Total Alkalinity value of water sample collected from the 

study area were found in the range of 612 mg/L to 1307 mg/L 

during pre-monsoon, 598 mg/L to 1205 mg/L during 

monsoon and the post monsoon 625 mg/L to 1352 mg/L. 

G. Determination of Total Hardness 

The TH value for the water sample collected from the study 

area were found to be in the range of 756 mg/L to 1000 mg/L 

during pre-monsoon, 471 mg/L to 1075 mg/L during 

monsoon and 584 mg/L to 1254 mg/L during post monsoon. 

H. Determination of Chloride (Cl-) 

The Chloride content for the water sample collected from the 

study area were found in the range of 17 mg/L to 219 mg/L 

during pre-monsoon, 17 mg/L to 175 mg/L during monsoon 

and 19 mg/L to 194 mg/L during post monsoon. 

I. Determination of Dissolved Oxygen 

The dissolved oxygen concentration for the water sample 

collected from the study area were found in the range of 4.3 

mg/L to 6.2 mg/L during pre-monsoon, 5.2 mg/L to 6.5 mg/L 

during monsoon and 4.9 mg/L to 6.2 mg/L during post 

monsoon. 

J. Determination of Sulfate 

The Sulfate was determined by colorimeter method. The 

Sulfate concentration for the water sample collected from the 

study area were found in the range of 163 mg/L to 948 mg/L 

during pre-monsoon, 148 mg/L to 652 mg/L during monsoon 

and 172 mg/L to 964 mg/L during post monsoon. 

VI. CONCLUSION 

From the  above study for  the assessment of physic-chemical 

characteristics of the water sample collected from the 

identified sources, the following conclusion were drawn for 

pre-monsoon, monsoon, and post-monsoon ,as per BIS 

From the analysis of the results for all the three seasons, it 

was found that, the Total Dissolved Solids and Total hardness 

are higher than the permissible limit 

A. Colour 

The bore water sample collected from all the sampling 

location was found to be more turbid during Monsoon period 

and hence, the sample was found to be in pale yellow colour.  

The bore water samples collected during the pre and post 

monsoon season were found to be colour less. 

B. Temperature 

In the study area, the surface temperature above the sampling 

location were found high in pre and post monsoon, when 

observed during morning and afternoon. 

C. Electrical Conductivity (EC) 

The electrical conductivity on the water sampling collected 

from the sampling location   was found to be very high during 

the post monsoon period may be due to aftermath of rainfall 

and the presence of inorganic dissolved solids. 

D. Total Dissolved Solid (TDS) 

Compare to pre – monsoon, the TDS value was found to be 

high during monsoon and the value exceeded the permissible 

limit during post monsoon. 

E. Total Hardness 

In the pre and post monsoon the Hardness of the samples were 

found to be very high and exceeded the permissible level in 

the source point 1, 2& 5 and recessed during monsoon. 

F. Chloride (Cl-) 

The presence of chloride ions were found to be within an 

acceptable limit in all the water samples collected from the 

identified locations for all the season. 

G. Dissolved Oxygen 

Dissolved oxygen concentration was found to be within the 

permissible limit in all the water samples collected from the 

identified sampling locations for all the seasons. 

H. Sulphate 

The Sulphate concentration was found to be high above the 

permissible limit in all the water samples collected from the 

sampling points during pre and post - monsoon may be due 

to the seawater intrusion. 
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