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Abstract: 

The conventional approach of expressing different parameters of water quality in varying unit is 

well accepted by water resource experts. Water quality monitoring exercise was carried out with 

Water Quality Index (WQI) method by using water characteristics data for lakes in Wani city 

and around it from September.2013 to February.2014. About 80 % of all the diseases of 

human beings are caused by water since it is directly related with human health. Therefore it is 

necessary to create awareness among the present and future generation about the water 

quality. In the present work WQI is calculated by using six water quality parameter namely 

hardness, alkalinity, pH, nitrates, electrical conductivity and dissolved oxygen (DO) from four 

different lakes around Wani city. The sampling stations are Singada Lakes L1, Laguda lake L2, 

Manki lake L3 and Naigaon Lakes L4. The observed values of water quality index is in between 

90.63 to 104.08. Which indicates at station L1, and L2 the values are “Poor” and at station L3 

and L4 the values are “good” but at marginal side. However it is not suitable for drinking 

without proper processing. 
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Introduction: 

Water is a non renewable resource as we all are acquainted with the fact even 

than exploitation in an unsustainable manner has left this resources with 

deformed quality almost every where Urbanization, Industrialization, and many 

other anthropogenic activities as well as few natural process affects the water 

resources badly. Unplanned resource consumption finally put threat to the 

water ecosystem. Water bodies are usually taken as the dumping grounds for 

domestic and industrial sewage. Drinking water quality has become a critical 

issue in many countries especially due to concern that fresh water will be a 

scare resource in the future, so a water quality monitoring programme is 
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necessary for the protection of fresh water resources (Pesce and Waunderlin 

2000). In the last few decades there has been increasingly greater emphasis on 

the deterioration of Water Quality of Indian rivers (Trivedi et.al.1990, Kishor et 

at 1998). The water quality index ( WQI) has been considered as one criteria for 

drinking water classification based on the use of standard parameters for water 

charecterization. The index is a numeric expression used to transform large 

quantities of water charecterization data into a single number which represents 

the water quality level (Sanchez et al 2007, Bordalo et al. 2006). Horton (1965) 

initially proposed the application of WQI and since then many different 

methods for the calculations of WQI have been developed by Brown R.M. at al. 

1970 was based on the professional opinion of a panel of 142 water quality 

expert. The term water quality was developed to give an indication of how 

suitable the water is for human consumption (valux 2001) and is widely used 

in multiple scientific publication related to the necessities of sustainable 

management (Parparov A.et al 2006) Water quality in an aquatic ecosystem is 

determined by many Physical, Chemical and Biological factors( Sargaonkar et 

al 2003). Therefore particular problem in the care of water quality monitoring is 

the complexity associated with analyzing the large number of measured 

variables ( Boyacioglu H 2006) and high variability due to anthropogenic and 

natural influences (Simeonov V.2002). In the present study the sampling 

stations are Singada Lake L1 which is situated in the Wani City , Lalguda lakes 

L2 one k.m. away from Wani, Manki lakes L3 and Nigaon lakes L4 is also three 

k.m. away from the Wani city. Wani is located in the Maharashtra sates of 

India between 20 o 04’ N 78 o57’ E. Wani is well known as “Black Diamond 

city”. Since it is surrounded from all sides by coal mines, Dolomite mines and 

Lime Industries. The Western coal field limited runs the underground and open 

cast coal mines in this area. An excessive mining and transportation of coal 

has badly affected the environment of the city and its surrounding area. In the 

present study an attempt has been made to develop Water Quality Index (WQI) 

using six water quality parameters hardness, alkalinity, pH, nitrates, electrical 
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conductivity and dissolved oxygen (DO) for four different lakes from 

September.2013 to February 2014 . 

 

Material and Method: 

The water quality parameters analysed in the present study are hardness ( 

mg/.lit), Alkalinity ( mg/lit), pH, nitrates ( mg/lit), electrical conductivity 

(Siemens/cm) and dissolved oxygen (mg/lit) according to procedure out line in 

Trivedi and Goel (1968) APHA (1998) and Khanna and Bhutiani (2004). 

Methods used for calculation of Water Quality Index includes following 

steps.Calculate the relative weight (RW) by using the following equation: RW = 

AWi/(∑_(i=1)^n▒AWi) Where, RW = relative weight, AWi = assigned weight of 

each parameter given in table 1, n = the number of parameters. The calculated 

relative weight (RW) values of each parameter are given in Calculate quality 

rating scale (Qi) for all the parameter (except pH and DO) by dividing its 

concentration by its respective standard according to the drinking water 

guideline recommended which is given in Table 1, the result was then 

multiplied by 100. Qi = Ci/Si×100 While, the quality rating for pH or DO was 

calculated using following,Qi pH,DO = (Ci-Vi)/(Si-Vi)×100 where, Qi = quality 

rating, Ci = water quality parameter obtained from the laboratory analysis, Si = 

water quality parameter value recommended by WHO. Vi = ideal value which is 

7.0 for pH and 14.6 for DO. Then calculate sub indices (SIi) for each parameter 

by the equation, SIi = RW × Qi Finally, calculate the water quality index by 

taking sum of all indices. WQI = ∑_(i=1)^n▒SIi The WQI is categorized as 

“Excellent” (if WQI value is less than 50); “Good” (50-100); “Poor”(100-200); 

“Very poor” (200-300) and “Unsuitable” (>300). 

 

Result and Discussion: 

The variations in WQI in every site during the study period indicated that the 

water quality in L3 and L4 site is good quality and varied between 96.89 and 

90.63 respectively. The variation in L1 and L2 site followed almost the same 
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trend and are of “Poor” quality and has the values 104.08 and 

101.81respectively during the study period . The WQI values of all the four 

stations indicate that station L1 and L2 are more polluted and station L3 and 

L4 are less polluted.Hardness:- The average value of total hardness of all the 

four stations are at higher side than the permissible limit ( 100 mg / lit). The 

total hardness is an important parameter of water quality whether to be used 

for domestic, industrial or agricultural purposes. The increases in the hardness 

may due to presence of salts of calcium, magnesium and iron. Alkalinity:- The 

mean value of a alkalinity for all the four sites are ranged from 152 mg/lit to 

170 mg/lit which are at higher sides from recommended values (100 mg/lit). 

The alkalinity in the water sample is primarily a function of carbonate, 

bicarbonate and hydroxide content. The higher value of alkalinity are the 

indicative of the eutropic nature of water . pH:- The mean pH values of stations 

L1,L2 and L3 are in mild acidic arrange and station L4 is in mild alkaline range 

thus the values are within permissible limits (6.5 - 8.5) pH is an important 

factors that determines the suitability of water for various purposes (Ahipathy 

M.V. et al 2006). The observed values show a relative agreement with pH values 

of surface water which lie within the range (WHO 2004). Nitrates:-The mean 

value of nitrates for all the four stations are higher than the recommended 

values ( 50 mg./lit) during study. The possible sources of nitrate and nitrite in 

the surface water of all the four lakes are mainly from atmospheric surface 

runoff, sewage discharge, agricultural fertilizers and organic wastes. In 

excessive amount it contributes to the illness of infant methemoglobinemia. 

Electrical Conductivity :-The importance of EC is due to its measure of cations 

which greatly affects the taste and thus has significant impact on the user 

acceptance of the water as potable ( Pradeep J K 1998). It is an indirect 

measures of total dissolved salts. In the present study the mean value of all the 

four stations ranges from 230 Siemens /cm to 280 Siemens/cm at station L1 

and L2 the value of EC are at higher side. Higher conductivity may arise 

through natural weathering of certain sedimentary rocks or may have an 
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anthropogenic source industrial and sewage effluents.Dissolved Oxygen ( DO) :-

The dissolved oxygen shows the higher value 9.5 mg/lit at station L1 and lower 

value 8.2 mg/lit at station L3 . All the four stations have higher DO value than 

recommended values ( 5 mg/lit ) Khaiwal er al (2003) and Khanna et al (2007) 

noted the similar things in river Yamuna and in river Songs correspondingly 

Higher DO values indicates a possibility of organic pollution effect on water in 

this area. 

 

Conclusion: 

The WQI is a tool used for classification of water quality that is easy to 

everyone to understand and it is based on scientific criteria for water quality. 

The values of WQI for station L1 and L2 are 104.08 and 101.81 respectively 

which are categorized as “Poor” and for station L3 and L4 96.89 and 90.63 

respectively and cateogorized as “good” but at marginal level the poor WQI at 

L1 and L2 is due to anthropogenic activities domiestic discharge and 

agricultural activities. Finally it can be implied that the preventive measure 

taken by the local authorities are not sufficient. 
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