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ABSTRACT 

 The study assesses groundwater quality of some of the public open wells located in different 
areas of Dhule city (M.S) India. The water quality index of water samples of public open wells were 
determined on the basis of eight important physico-chemical parameters such as pH, total dissolved solids 
(TDS), total hardness (TH), calcium (Ca), magnesium (Mg), electronic conductivity (EC), dissolved 
oxygen (DO) and chloride (Cl). The objective of this study is to convert complex water quality data in to 
information that is easily understandable by the public and water management. 

The water quality index (WQI) values for the selected open wells were found in the range of 32.9 
to 78.12. These values showed that the status of the groundwater quality public open wells located in 
different areas of Dhule city was found good in one well, medium in five wells, bad in two wells, very bad 
in one well. 
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INTRODUCTION 

Fresh water is essential for human existence. Understanding the quality of 
groundwater is as important as that of its quantity1 as it is the main factor of determining its 
suitability for purposes. It is estimated that about 30% of global freshwater is present in the 
form of groundwater2. Water quality index is one of the most efficient tools for expressing 
the quality of water and for communicating information on the quality of water.  

The objective of this study is to investigate the water quality index of public open 
wells located in different areas of Dhule city (M.S) India by using eight physico-chemical 
parameters namely, pH, total dissolved solids (TDS), total hardness (TH), calcium (Ca), 
magnesium (Mg), electronic conductivity (EC), dissolved oxygen (DO) and chloride (Cl). 
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EXPERIMENTAL 

Sampling and sampling sites 

The water samples of public open wells located in different areas of the Dhule city, 
namely-Annasaheb Patil Nagar (C1), Kumar Nagar Babalpuri (C2), Deopur Church (C3), 
Jamnagiri Bhilati (C4), Mohadi Suburb (C5), Mahajan high school (C6), Nateshwar Society 
(C7), Patole80 Ft. road (C8), Sitaram Mali chawl (C9), were collected at the end of March 
2013 and  analyzed for eight physico-chemical parameters.  

Analysis methods 

The parameters; pH, electronic conductivity (EC), total dissolved solids (TDS) and 
dissolved oxygen (DO) were analyzed immediately. Total hardness (TH), magnesium (Mg), 
calcium (Ca) and chloride were analyzed volumetrically. Standard procedures of APHA3 
were used. The results obtained are shown in Table 1. 

The status of water quality was decided on the basis of water quality index. The 
quality of the water is categorized from very bad to excellent. The WQI ranges are presented 
in Table 2. The WQI calculations4 involves following steps. 

Weightage (Wi) 

 For water quality index, the weightage (Wi) of all the water quality factors must be 
known. Weightage of factor has an inverse relationship with its permissible limit (Vi). 

Thus,   Wi α 1/Vi  or  Wi = K/Vi 

K = Constant of proportionality, Wi = Unit weight of factor. 

Vi = Maximum permissible limit5,6 as recommended by ICMR and CPHEEO  

The value of K was calculated as K = 1/∑1/Vi. 

The value of ∑1/Vi was calculated as – 

∑
=

8

1i

1/Vi = 1/Vi (pH) + 1/Vi (TDS) + 1/Vi (Hardness) + 1/Vi (Ca) +                                   

1/Vi (Mg) + 1/Vi (DO) + 1/Vi (EC) + 1/Vi (Cl) i = 1 

The weightages (Wi) obtained for selected parameters are presented in the Table 2. 
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Table 2: WQI ranges and status of water quality 

S. No. WQI Ranges Water quality status 

1 90-100 Excellent 

2 70-90 Good 

3 50-70 Medium 

4 25-50 Bad 

5 0-25 Very Bad 

Rating scale  

The scale as shown in Table 3 was prepared for range of values of each selected 
physico-chemical parameter. This scale is as per the guide lines of Kumar and Dua4. The 
rating varies from 0 to 100 and is divided in to five ranges. The rating Vr = 0 implies that the 
parameter present in water exceeds the standard maximum permissible limit and water is 
severely polluted. On the other hand Vr = 100 implies that parameter present in water has 
the most desirable value. The other ratings fall between these two extremes and are Vr = 40, 
Vr = 60, Vr = 80 standing for excessively polluted, moderately polluted and slightly              
less polluted. 

Table 3: Drinking water standard, recommended agency and calculated unit weights 

S. 
No. 

Physico-chemical 
parameters 

Standard max. 
permissible limit (Vi) 

Recommended 
agency 

Unit weight 
(Wi) 

1 pH 7.0-8.5 CPHEEQ 0.3247 

2 TDS < 1500 CPHEEQ 0.0055 

3 TH < 600 CPHEEQ 0.0138 

4 Ca < 75 ICMR 0.0368 

5 Mg < 50 ICMR 0.0920 

6 DO > 5 ICMR 0.5520 

7 EC < 300 ICMR 0.0092 

8 Cl < 250 ICMR 0.0110 
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Water quality index calculation 

The water Quality Index (WQI) is equal to the sum of product of rating (Vr) and unit 
weight (Wi) of all the factors. It is given as – 

WQI = ∑
=

8

1i

Wi x Vi = Wi(pH) x Vi(pH) + Wi(TDS) x Vi(TDS) + Wi(Hardness) x Vi(Hardness) +               

Wi(Ca)x Vi(Ca) + Wi(Mg) x Vi(Mg) + Wi(DO) x Vi(DO) + Wi(EC) x Vi(EC) + Wi(Cl) x Vi(Cl) 

The values of Vi, Wi and Vr are given in Table 3 and 4. 

RESULTS AND DISCUSSION 

The values of physico-chemical parameters of water samples of public open wells 
located in different areas of Dhule City (M.S.) obtained are presented in the Table 1. 

Table 4: Rating scale for calculating WQI (All units are in mg/L except for EC, which 
is in µS/Cm and pH has no units) 

Ranges Physico-chemical 
parameters Range-1 Range-2 Range-3 Range-4 Range-5 

pH 7.0-8.5 8.6-8.7 8.8-8.9 9.0-9.2 > 9.2 
TDS 0-375 375.1-750 750.1-1125 1125.1-1500 > 1500 

Total Hardness 0-150 150.1-300 300.1-450 450.1-600 > 600 
Ca Hardness 0-20 20.1-40.0 40.1-60.0 60.1-75.0 > 75 
Mg Hardness 0-12.5 12.6-25.0 25.1-37.5 37.6-50 > 50 

DO > 7.0 5.1-7.0 4.1-5.0 3.1-4.0 < 3.0 
EC 0-75 75.1-150 150.1-225 225.1-300 > 300 
Cl 0-62.5 62.6-125 125.1-187.5 187.6-250 > 250 
Vr 100 80 60 40 0 

Extent of 
pollution 

Clean Slight 
pollution 

Moderate 
pollution 

Excess 
pollution 

Severe 
pollution 

The WQI values of open public wells are presented in the Table 5. From these values 
the water quality of open public well were found in the order of 

C8 < C1 < C4 < C9 < C7 < C3 < C2 < C6 < C5 
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Table 5: The water quality index and status of the public open well water samples 

City area Annasaheb 
Patil Nagar 

Kumar Nagar 
Babalpuri 

Deopur 
Charch 

Jamnagiri 
Bhilati 

Mohadi 
Suburb 

Code C1 C2 C3 C4 C5 

Water quality index 33.30 59.53 58.34 34.77 78.12 
Water quality status Poor Medium Medium Poor Good 

 

City area Mahajan 
High School

Nateshwar 
Society 

Patole       
80 Ft. road

Sitaram     
Mali chawl 

Code C6 C7 C8 C9 

Water quality index 67.50 58.32 32.9 54.55 
Water quality status Medium medium Very Bad Medium 
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