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ABSTRACT 

Analysis of borewell water and open well water of coastal areas of Alappuzha district was carried 
out to evaluate its potability. The physico-chemical analysis of the sixty four open well waters and 
seventeen bore well waters was carried out by standard methods. The results show that hardness and 
alkalinities were in excess in some areas and concentration of fluoride was also found to be high in some 
of the sampling sites. Excess of these water parameters in potable water is a cause of concern amongst the 
inhabitants of that area .The aim of the study is to highlight the contamination in the ground water 
resources of the selected study area 
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INTRODUCTION 

Ground water is the cheapest and safest source of untreated potable water. Out of 
2.5% of fresh water, only 0.5% is available as ground water, rest being surface water1. 
Ground water is liable to contamination through anthropogenic and other sources like use of 
chemical pesticides, amount of rainfall received and depths of the bore wells. Constant 
addition of industrial wastes, domestic and agricultural wastes to the water bodies 
contaminate the ground water. The quantity of ground water depends on annual rainfall, 
percolation and storage capacity of the ground. The ground water is less contaminated than 
surface water. Considering the health problems of the residents of coastal areas of 
Alappuzha district, it is very essential to assign the quality of potable water available in this 
area. The physico-chemical parameters of water were analysed here and the water is 
classified on the basis of water quality index. The ground water is tapped out either in the 
form of open wells, and bore wells which are the most common sources of drinking water of 
the inhabitants of coastal area of Alappuzha. 
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EXPERIMENTAL 

In the present study, a total of eighty one samples were collected from different 
potable water sources in the coastal areas of Alappuzha. Sixty four samples were collected 
from open wells and seventeen samples were from bore wells. Samples were collected and 
stored as per recommended procedures2. Standard methods were used for all the analysis3,4. 

All reagents were of analytical grade and solutions were prepared in conductivity 
water. pH, conductivity, salinity and DO in the water samples were measured at the 
sampling site using portable water analyser kit. 

RESULTS AND DISCUSSION 

The results of physicochemical analysis of different water samples from open wells 
and bore wells are given in Tables 3 and 4, respectively. 

Table 3 (Open well water) shows that pH of water is varying from 6.1 to 8.7, which 
is within the WHO prescribed range. Electrical conductivity is varying from 110 µS to 1697 
µS. 75 % of the samples have high conductivity values, which may be due to presence of 
high concentration of different ions, high alkalinity and acidity. Total hardness, calcium 
hardness and magnesium hardness are within permissible limits for drinking water. Only 9.5 
% of water samples could be called as hard water. 

Table 1: Some water quality parameters 

Parameter of water analysis Method used 

Total dissolved solids Evaporation modified (180oC) 

Acidity Titrimetric 

Alkalinity Titrimetric 

Total hardness, Ca2+ and Mg2+ Complexometric titrimetric 

F- Ion selective method and 
spectrophotometric method 

Fe Spectrophotometric 

Cl– Argentometric 
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Table 2: Standards for drinking water 

Parameters WHO Standard (mg/L)

pH 6.5 - 9.5 

Specific conductance  - 

BOD 6.0 

Calcium 100 

Chloride 500 

Iron 1.0 

Magnesium 150 

Nitrate + Nitrite 45 

Total hardness 500 

Total dissolved solids 500 

DO 6.0 

Alkalinity values vary from 35 ppm to 470 ppm. 45% of the samples show higher 
limit of alkalinity than the limiting values of WHO for drinking water sources. 

Sodium controls the intercellular and intracellular osmosis, maintains pH and other 
activities of muscles and nerves. In the present study, sodium has concentration from 0.9 
ppm to 36 ppm. Only 6% samples have higher values than suggested limit for public water 
supply. Concentration of potassium is varying form 0.021 ppm to 15 ppm and only 14% 
collected samples crosses the suggested limits for drinking water. 

DO values vary form 4.1 ppm to 12 ppm. 34% of the analysed samples had lower 
values of DO, which indicates some extent of pollution. 

Chloride and iron in all the samples were found to be within suggested limits of 
drinking water. Only 3 % of analysed samples were found to have high chloride and iron. 
Iron imparts bitter taste to water, if present above the prescribed limits. 

Fluoride content in open well waters vary from 0.0023 ppm to 1.8 ppm. 6% of water 
samples had fluoride concentration above 1.5 ppm, which is the prescribed limit for fluoride 
in drinking water. (Table 2) 
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Table 4 gives the results of analysis of water samples from bore wells, which 
indicate that pH of all the water samples analysed were within the prescribed limits as given 
by WHO. Conductance of water samples were found to have high values ranging from 484 
µS to 1978 µS, which may be due to the presence of dissolved ions. 

Alkalinity varies from 50 ppm to 620 ppm and it is high in bore well water than in 
open wells as they are at a greater depth than from open wells. 42% of water samples have 
high values of alkalinity than the prescribed limits. 

 17% of water samples had higher Ca hardness values than the permissible values of 
drinking water quality given by WHO and these can be classified as hard water .Total 
hardness and Mg hardness is higher in only one sample collected from the site T-2.(Table 3) 

18% of water samples exceed in sodium concentration and 35% in potassium 
concentration than the limits given by WHO. Excess of these ions may be due to increased 
concentration of sodium and potassium in subsoils and closeness of sampling sites to the sea.  

55% of water samples have high DO content and 11% of water samples have high 
chloride content. Chloride content is higher in bore well water than in open wells.  

Concentration of fluoride in bore well water does not exceed the potable water limits. 
The open well water and bore well water was classified on the basis of mathematical 
equation6,7 .The parameters  used were pH, dissolved oxygen, total hardness, chloride and 
total dissolved solids. The open well waters of Andhakarannazhi (A) belongs to slightly 
polluted  class - C3. Open well waters of Vazhicherry (V) and Alappuzha (APZ) is 
approaching slightly polluted class and that of Ambalappuzha (AMB), Harippad (HP), 
Kalavoor (K), Chandanakkavu CNK), Alissery (ALY), Chudukad (CAD) and 
Thookkukulam (TKM) do not belong to excellent class, where as water from Arattuvazhy 
(AVZHY) and Purakkad (PK) belong to acceptable class. 

Bore well waters of Thottappally (T) belongs to polluted class and that from 
Purakkad (PK) is of slightly polluted class. Water from Alissery (ALY) is more close to 
class of slight pollution. Water from bore wells of Andhakarannazhi (A), Mararikkulam (M), 
Harippad (H), Ambalappuzha (AMB) and Alappuzha (APZ) are not under acceptable 
classification. 

CONCLUSION 

Inhabitants of coastal areas of Alappuzha district, though do not depend upon the 
water from open wells for drinking, their main drinking source is bore well water and water 
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from municipal sources but the potability of the water needs evaluation. pH of both; open 
well and bore well water in all the samples were within the prescribed limits. Open well 
waters are being used for meeting their house hold needs and for other purposes. It is found 
that 9.4% open well water of the coastal area is hard water and alkalinities of 45% water 
samples had higher values. Fluoride concentration exceeded only in 6% of open well water 
than the desirable values for potability. Open well water of Andhakaranazhi (A) was found 
to belong to a slightly polluted class and most of the open well waters could be rated to 
belong to an acceptable class and not to an excellent class. 17% of bore well waters of 
Thottappallly were found to be hard and belongs to polluted class. Sodium is higher than the 
permissible limits in 18% of water samples and potassium is higher in 35% of water samples 
collected from bore wells. Fluoride concentrations are within permissible limits for potable 
water except in 6% of the open well waters analysed. The water from both bore; wells and 
open wells needs treatment for hardness. Concentration of fluoride in exceeding areas also 
needs methods of remedy as these are major sources of fluorosis in the inhabitants of these 
areas. 
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