


Water Quality Analysis of Punad Dam in Satana City of Maharashtra

Abstract:
Water is the very important resource on the earth, 71% of the Earth is covered by water and 29% is covered by land. Out of the total 100% of water on Earth, 97% of the water is available in the oceans, but it is salty and is not very useful. The remaining 3% of water is fresh, of which 2% is available in glaciers and ice caps, while 1% is available in the form of rivers, streams, lakes, ponds, underground streams and soil moisture. Water is essential for the proper functioning of humans, animals and plants. Without water, the existence of humans and animals is not possible, that’s why water is life. Water is used for various purposes such as agriculture, industry, power generation, entertainment, domestic use and drinking. Due to industrialization and urbanization, water pollution, air pollution, and land pollution occurred on a large scale due to industrialization, smoke coming out of factories, polluted sewage and garbage from the city. Contaminants mixed in air, water, and land, and their chemical, physical, and biological quality started to deteriorate. The quality of water is deteriorating day by day in the world, and there is also a shortage of water. Poor condition of water bodies is not only the indictor of environmental degradation, it is also a threat to the ecosystem. At such a time, it is necessary to maintain the quality of water and use it carefully. Now a days water is getting polluted everywhere, the incidence of water-borne diseases has increased, so there is a need to evaluate the quality of water to see how much pollution it has caused. "Water quality is the proper physical, chemical and biological properties of water." The present research has been conducted on to assess the drinking water quality of Satana city, for this study water sample taken from Punad Dam and tested various parameter in lab and analysed it. Water quality index (WQI) is a mathematical tool used to asses water quality on various parameters. Calculating water quality index using weighted parameters is a method that helps assessing the overall water quality based on a combination of various water quality parameters, these parameters include pH, Turbidity, TDS, Mg, Ca. and others.      
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Introduction:
Rainwater is the main source of water. The water available in the Earth's environment is divided into two categories. Subsurface water, i.e. water below the surface of the earth, is also called groundwater. Due to the structure of the earth's crust, water stored below the surface of the earth, water from mountain springs, water from wells, natural springs, etc. are included in subsurface water. If such groundwater is not related to contaminated sewage, then it is free from microbes. Surface water is water flowing from rivers and streams, as well as water in lakes, reservoirs, seas, oceans, and also water stored in dams etc. Water is essential for the proper functioning of humans, animals and plants. Without water, the existence of humans and animals is not possible, that’s why water is life. Water is used for various purposes such as agriculture, industry, power generation, entertainment, domestic use and drinking. 
The Industrial Revolution began in England in the latter half of the 18th century. Its repercussions were felt all over the world. Due to industrialization, people started getting employment and people started settling in the industrial sector in search of employment. Due to this, urbanization started. That is why urbanization is considered to be the offspring of industrialization. Due to industrialization and urbanization, water pollution, air pollution, and land pollution started to occur on a large scale due to industrialization, smoke coming out of factories, polluted sewage and garbage from the city. Contaminants mixed in air, water, and land, and their chemical, physical, and biological quality started to deteriorate. The quality of water is deteriorating day by day in the world, and there is also a shortage of water. Poor condition of water bodies is not only the indictor of environmental degradation, it is also a threat to the ecosystem. At such a time, it is necessary to maintain the quality of the available water and use it carefully. Now a days water is getting polluted everywhere, the incidence of water-borne diseases has increased, so there is a need to check the quality of water to see how much pollution it has caused. Water is used for various purposes, the quality of water changes according to the purpose for which the water is being used. Such as agriculture, industry, recreation, fisheries, power generation, domestic use and drinking. The standards of water are determined according to the purpose for which it is used. For example, the standards for drinking water are stringent, while the standards for water used in agriculture and industry are less strict than those for drinking water. Water Quality can be defined as the chemical, physical and biological characteristics of water, usually in respect to its suitability for a designated use1.
Review of Literature
The research has been conducted on An Introduction to Water Quality Analysis by Ritabrata Roy, study shows the assessment of water quality is essential to check the suitability of a water source for the designated use. Several water quality parameters are assessed and compared with their standard values to determine the acceptability of the water to be used. After prolonged research, the procedures for the assessment of the water have been standardized, in this research guidelines are discussed concisely in one place for the convenience of the researchers and analysts. This study evaluates the methodology and limitations of several studies by doing a thorough examination of regional and global WQ indices and synthesizing the results. Water Quality Indices (WQIs) have been used to measure WQ since the 1960s, offering a mechanism for changes in WQ at specific needs and environmental challenges. This review study assesses overall water quality using global and regional WQ indexes based on several studies and aims to provide a detailed analysis of various WQIs utilized across the globe2.
Location of the study area:
The present research work on Punad Dam is a major irrigation project located near Satana in Nashik district, Maharashtra. It's situated on the Punad river, a tributary of the Girna river, and is intended to provide irrigation to surrounding areas and providing water to Satana city of Maharashtra. It is located on 20.61531240 N latitudes and 73.9470220 E longitudes3
Objectives: The present study has been undertaken with the following specific objectives.
1) To assess the drinking water quality of Punad Dam Its providing water to Satana City.    
2)  To calculate water quality using with water quality index (WQI). 
Data and Research Methodology: The present study is basis on the primary and secondary data, for assess the drinking water sample collected from Punad dam and measure the various parameters of water in laboratory. Water quality indices are tool to determine status of water quality. It integrates all the parameters while comparing with the standards are recommended by the Governments authorities to safeguard human health hence calculate weighted arithmetic water quality index method is adopted by the R.M. Brown (1972). This index reflects the importance of each parameter in the assessment and management of water quality4
Results and Discussion:
What is water Quality? 
Water quality can be defined as "Water quality is the physical, chemical and biological properties of water." But since water is used for various purposes, its quality parameters change according to the purpose for which the water is being used. Such as - water for agriculture, industry, recreation, fisheries, power generation, domestic use and drinking. Water standards are set according to the purpose for which it is used. For example, drinking water standards are stringent, while the standards for water used in agriculture and industry are less strict than drinking water. After many years of research, many organizations are working to set water quality standards. Bureau of Indian Standards (BIS) is a government agency that sets standards in India, while the World Health Organization (WHO) is also a standard-setting organization.
Water Quality Index (WQI) 
Water Quality Index is a water classification method that assesses the quality of water on the surface and in groundwater. Water Quality Index is a very useful and efficient tool for presenting water quality information. It provides information in a way that is understandable to the general public by analysing a large amount of water quality content. Water Quality Index is an important tool widely used to determine water quality at the global level. To protect human health, governments have made recommendations for clean water, taking into account all the parameters of drinking water. The World Health Organization (WHO) and the Indian Standards Institution (BIS) have standardized the Water Quality Index (WQI). Water Quality Index (WQI) is a mathematical model that combines several water quality parameters to provide a numerical value or classification that describes the overall quality of water. Water Quality Index (WQI) is a mathematical model that combines several water quality parameters into a single value, providing a comprehensive representation of water quality5. 
Physical Parameters of Water Quality
Physical parameters of water quality refer to measurable characteristics related to the physical properties of water. These parameters provide valuable insight into the physical condition of water and can have a profound impact on its overall quality and usefulness. Some of the important physical water quality parameters includes. Temperature, Water temperature is one of the indicators of water quality is considered an important parameter. Generally, the temperature of the water we use at home ranges from 10° Celsius to 20°. The clarity or turbidity of water depends on the number of suspended particles present in the water. Generally, during monsoon, active and inorganic substances are mixed in rainwater, which is why we see water as turbid. This turbidity mainly includes inorganic substances, i.e. sand particles, soil particles and soil silt. While organic substances include plant leaves, plant residues and algae mixed in water, it is determined whether the water is contaminated or clean. According to WHO the turbidity of drinking water should not exceed 5 NTU, medium turbidity is in the range of 5-20 NTU. Colour: The colour of water is an important and it is an easily visible indicator. If the water is colourless, it is considered clean, if there are some suspended solids mixed in the water, then the water acquires a specific colour, that is, the water is considered contaminated6.
Chemical Parameters of Water Quality 
Chemical parameters of water quality are measurements of various chemical substances present in water. They indicate the chemical composition of water, including natural and anthropogenic contaminants. Monitoring and analysis of these parameters can assess the suitability of water for various purposes and help identify potential hazards to human health and the environment. Chemical parameters of water quality can be seen as follows. Total Dissolved Solids (TDS) TDS is the total organic and inorganic matter dissolved and suspended in water. Organic matter includes plant matter, wood, algae, and inorganic matter includes minerals, salts, metals, and other dissolved particles. High TDS levels can affect the taste and suitability of water for drinking, irrigation, or industrial processes. The normal range of TDS is 150-300 PPM. Salinity, The amount of salt present in water. The more dissolved salts in water, the saltier the water, which increases its electrical conductivity. Since electrical conductivity is higher in salt water than in pure water, salt water is harmful to living things. The salt in seawater is mainly sodium chloride (NaCl). Some lakes can have high salinity due to the combination of dissolved ions such as sodium, chloride, carbonate, and sulphate. Dissolved Oxygen, DO means Dissolved oxygen in water. DO indicates the amount of oxygen dissolved in water. Oxygen is mainly dissolved in water from the atmosphere, if there is a moderate number of plants and algae in the reservoir, oxygen is also dissolved in the water due to photosynthesis. The oxygen content is higher in flowing water. Since the river is constantly flowing, the oxygen content in the river is higher. On the other hand, stagnant water such as lakes and reservoirs the amount of oxygen is low. Biological Oxygen Demand there are various types of pollutants in the reservoir. Due to this, the water gets polluted, Organic and inorganic components that pollute water are called pollutants. Organic pollutants contain a high decomposable pollutant such as plant residues, phytoplankton, algae, kitchen waste, due to which reservoirs are polluted. Microorganisms such as bacteria present in such reservoirs use organic matter as a food source. To ensure the decomposition of organic matter, a large amount of dissolved oxygen is used by microorganisms. Microorganisms purify the water in the reservoir by decomposing organic matter, that is, they destroy the organic matter in the reservoir and make the water pure. But if the pollution level in a particular reservoir is very high, then more microorganisms are required to decompose the organic matter. Such growing microorganisms and other aquatic animals need more oxygen to survive, so the demand for biological oxygen in polluted water is high, which is called 'biological oxygen demand'. You can measure biological oxygen demand by dilution method. If the BOD level is high, the water is considered to be polluted. If one liter of water contains 12 milligrams of organic matter, the water is drinkable and clean. If one liter of water contains more than 9 milligrams of organic matter, the water is polluted. Chemical Oxygen Demand (COD): If there is only organic matter in the water, it can be decomposed by microorganisms. But if there are inorganic minerals like iron and manganese in the water, a chemical reaction has to be done to decompose them. For that, chlorine is used7.
Biological Parameters of Water Quality
Many aquatic animals and plants live in reservoirs. Generally, bacteria, viruses and protozoa in the reservoir pollute the water. Such polluted water has harmful effects on the health of aquatic animals and plants. Apart from this, such polluted water causes many water-borne diseases to humans. Such as cholera, tularaemia, typhoid fever and gastro, etc. If we want to maintain the health of all living things, it is equally important to maintain good water quality.
Bacteria are single-celled plants. Ideal for water Bacteria grow quickly when the temperature and ideal pH and food supply are present, making it almost impossible to count the number of bacteria in a water sample. Bacteria grow more slowly in cold water. High levels of bacteria in water can cause many harmful waterborne diseases, including cholera, tularaemia, and typhoid fever. Algae are single-celled plants. They are small, microscopic plants made up of photosynthetic pigments. Algae are single-celled plants that grow on submerged plants and use energy from the sun to produce energy. They sustain their lives by converting inorganic matter into organic matter through evaporation. In this process, algae like seaweed evaporate carbon dioxide and release oxygen. Plants like algae absorb energy from the sun and extract nutrients from the water. Due to this, they grow rapidly in river water. Excess algae in reservoirs gives the water a strange smell and bad taste. Virus is a small biological structure that infects human Can be harmful to health. Only a powerful electron microscope can see viruses. All viruses require a host to survive. Because viruses are small, they are able to pass through most filters. Some waterborne viruses can cause diseases such as hepatitis and similar infectious problems Nutrient Nitrogen and phosphorus are natural nutrients found in water. They are necessary for the growth of plants in the reservoir, but they need to be in a balanced state. But when nitrogen and phosphorus are mixed in large quantities in the reservoir due to the discharge of sewage from agriculture and non-agricultural areas into the reservoir, plants like algae grow rapidly. As a result, oxygen in the water decreases and the balance of the aquatic ecosystem is disturbed, causing many problems in the aquatic ecosystem. 
The following steps are water quality analysis.
Selection of Parameters 
Water quality parameters are essential parameters used to assess the suitability and safety of water for various purposes. These parameters include water temperature, pH, dissolved oxygen in water, turbidity, electrical conductivity, water colour, water taste, water content, dissolved solids, number of pollutants in water, and other factors that indicate the physical, chemical, and biological properties of water. Water quality parameters refer to the physical, chemical and biological properties of water that determine its suitability for various uses such as drinking, agriculture, industry, recreation and ecological balance, and are called 'water quality parameters'. These parameters help in assessing the health of aquatic ecosystems and the safety of water for humans8. 







Fig .1 Potable Water Analysis Report 
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Source: Soil & Water Testing Lab, Satana.  

Weighted Arithmetic Water Quality Index method
The Weighted Arithmetic Index (WQI) is a very simple method for calculating the Water Quality Index (WQI). This method was developed by R. M. Brown and his colleagues in 1972. This method is often used to assess the quality and pollution levels of groundwater. It also provides information on the assessment of the physical quality of water. This method uses the nine most commonly measured water quality parameters. Such as pH, Conductivity, Total Dissolved Solids (TDS), Water Hardness, Turbidity, Calcium (Ca), Iron (Fe), Fluorides (F), Magnesium (Mg). Advantages This index incorporates the values ​​of various physical and chemical parameters of water quality into a mathematical equation, which indicates the ecological status of the water. This index reflects the importance of each parameter in the assessment and management of water quality. It can be used to describe the suitability of both surface and groundwater resources for human use. This method is easy to calculate and understand.
Table No. 1 - The Categories of WQI, the associated water quality status and their potential use summarized 
	Sr.No.
	Water Quality Index (WQI)
	Water quality rating 
	Grade 
	Possible Use 

	1
	0-25 
	Excellent 
	A
	For Drinking, Irrigation & Industrial Purposes 

	2
	25-50
	Good 
	B
	Domestic, Irrigation & Industrial Purposes

	3
	51-75
	Correct 
	C
	Irrigation & Industrial Purposes 

	4
	76-100
	Bad 
	D
	Irrigation 

	5
	101-150
	The quiver Bad 
	E
	Limited use for Irrigation 

	6
	Above 150 
	Unfit to drink 
	F
	Proper processing is required before use 




Drinking water quality analysis of Punad 
The weighted arithmetic WQI method mainly consists of the following steps:
1. Collecting water samples from the study area.
2. Measuring these parameters from the laboratory.
3. Calculating the quality rating (qn) for each parameter.
4. Measuring unit weight (Wn).
5. Calculate the total WQI by summing the subindex value.
Formulas used for WQI calculation:
Calculation of WQI was carried out in this work by Horton’s
method. 
1.The WQI is calculated by using the expression given in Equation 2.1
WQI = ∑qn Wn / ∑Wn           2.1 
Where, qn = Quality rating of n th water quality parameter.
Wn= Unit weight of n th water quality parameter.
2.Quality rating (qn)	
The quality rating (qn) is calculated using the expression given in
Equation  (2.2)
qn = [ ( Vn – Vid) / ( Sn- Vid) ] x 100         (2.2)
Where,
Vn = Estimated value of nth water quality parameter at a given
sample location.
Vid = Ideal value for n th parameter in pure water (Standard value)
(Vid for pH = 7 and 0 for all other parameters)
Sn = Standard permissible value of n th water quality parameter.
3. Unit weight (Wn)
The unit weight (Wn) is calculated using the expression given in
Equation (2.3).
Wn = k / Sn    (2.3)
Where,
Sn = Standard permissible value of n th water quality parameter.
k = Constant of proportionality
4. proportionality Constant (k)
Constant of proportionality and it is calculated by using the
expression given in Equation (2.4).
k = [ 1 / ( ∑1/ Sn ) ]      (2. 4).
Calculation of WQI, water sample has been collected from Punad Dam, their measurement parameters and BIS standards are given in the following table, we have measured these parameters in the laboratory.        
      Table No. 2: Measurement Parameters and BIS Standards    
	Measured Parameters 
	Sample 1 
	BIS Standards (Sn)

	pH
	7.5
	8.5

	Conductivity 
	-
	300

	TDS
	74
	500

	Thorium (Th) 
	-
	300

	Calcium (Ca)
	20
	75

	Magnesium (Mg)
	0.70
	30

	Iron (Fe)
	ND
	0.3

	Fluorides (F) 
	-
	1

	Turbidity 
	0.5
	5


Source: Soil & Water Testing Laboratory, Satana.


Table No.3: Water Quality Index
	Measured Parameters 
	BIS Standards (Sn)
	1/Sn
	K= [ 1 / (∑1/ Sn ) ]
	Wn = k / Sn
	Ideal value (Vid) 
	Measured value (Vn)
	Quality rating (qn)
	Wn*qn
	WQI=
∑Wnqn/∑Wn 

	pH
	8.5
	0.1176
	








0.3662

	0.0430
	7.0
	7.5
	33.33 
	1.433
	





     12.49

	Conductivity 
	300
	-
	
	-
	0
	-
	-
	-
	

	TDS
	500
	0.002
	
	0.0007
	0
	74
	14.8
	0.010
	

	Thorium (Th) 
	300
	-
	
	-
	0
	-
	-
	
	

	Calcium (Ca)
	75
	0.0133
	
	0.0048
	0
	20
	26.66
	0.127
	

	Magnesium (Mg)
	30
	0.0333
	
	0.0122
	0
	0.70
	2.33
	0.028
	

	Iron (Fe)
	0.3
	-
	
	-
	0
	ND
	-
	-
	

	Fluorides (F) 
	1
	-
	
	-
	0
	-
	-
	-
	

	Turbidity 
	5
	0.2
	
	0.073
	0
	0.5
	10
	0.073
	

	
	
	∑1/Sn = 0.3662
	
	∑ Wn= 
0.1337 
	
	
	
	∑Wnqn
1.671

	


Source: Soil & Water Testing Laboratory, Satana.
Calculation of water quality index for sample 1
[bookmark: _Hlk203164927]To determine water quality index, we need to know the value of the unit weight and the quality rating, but to calculate the unit weight, we need the value of the quantity constant, so first calculate the quantity constant.
1. Scale Constant (k) to calculate the scale constant first take the correlation of the standard value of each parameter.  
Example 1 for pH 1/Sn = 1/8.5= 0.1176
Example 2 for TDS  1/Sn = 1/500 = 0.002
If all the parameters are added together, the value of the K will be obtained, it will be 0.3662 
2. Unit weight (Wn) the unit weight for pH parameter is calculated 
as Wn= k/Sn 
Wn = 0.3662/8.5= 0.0430
Unit weight (Wn) the unit weight for TDS parameter is calculated 
as Wn= k/Sn 
Wn = 0.3662/500 = 0.0007 
3. Calculate of quality rating for pH, for pH parameters vid = 7 
qn = [ (Vn – Vid) / ( Sn- Vid) ] x 100   
qn =  [ ( 7.5– 7) / ( 8.5- 7) ] x 100
0.5x 100/ 1.5 = 33.33
Calculate of quality rating for TDS , for TDS  parameters vid = 0 
qn = [ (Vn – Vid) / ( Sn- Vid) ] x 100   
qn =  [ ( 74– 0) / ( 500- 0) ] x 100
74 x 100/ 500  = 14.8 
4. Wn x qn for pH 
0.0430 x 33.33 = 1.433 
Wn x qn for TDS 
0.0007x 14.8 = 0.0103
      5. ∑Wnqn= 1.671 
      6. WQI= ∑Wnqn/∑Wn  
         WQI= 1.671/ 0.1337 = 12.49 
Thus, the WQI measured for sample 1 is 12.49 water from the Punad Dam is excellent. It can be used for drinking, domestic, irrigation and industrial purposes. Thus, we can determine the water use and water conservation by measuring the water quality Index for another sample. 
Conclusion:  
Water Quality Index (WQI) is a mathematical model that combines several water quality parameters to provide a numerical value or classification that describes the overall quality of water. Water Quality Index (WQI) is a mathematical model that combines several water quality parameters into a single value, providing a comprehensive representation of water quality. WQI measured for sample 1 is 12.49 water from the Punad Dam is excellent. It can be used for drinking, domestic, irrigation and industrial purposes. Thus, we can determine the water use and water conservation by measuring the water quality Index for another sample.
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Potable Water Analysis Report Lab No: - 1894

Name: - Shubham Datre / Rathod sir (frwmrecés)
Addres AT. Satana Tal.:- Satana Dist.- Nashik Water Source- Well / Borewell/Canal/
Sample Drawn on Date & Time: -18/01/2025 sample received in labbrotory Dat 3/01/2025
Srno TEST ‘Permissible limits in mg/lit/Mimistry of Health, Gove. Of India. |
Permissible “Excessive Actual Units |
GENERAL TESTS :-
(A) [ PHYSICAL TESTS
A)Turbidity Units 25 10 Clear |
2)Colour (Hazen Scales] B 5 Clear
3)Tests & Odour UNOBJECTTIONABLE
CHEMICAL CHARACTERISTICS (Following values are expressed in mg/ Ltr.except pH) |
(®) 1)PH 7.85 6595 750
2) Total Solids 500 1500 780

3 )Dissolved Solids 500 1500
4) Suspended Sollds

5) Total Alkalinity As CaCo3 Traces
6)P. Alkalinity as CaHCo3 1.40 |
7)Total Hardness as CaCo3 600 296
8)Calcium As Ca 200 200
9) Magnesium as Mg 150 070 |
10)iron as Fe 0.1 ND
11)Sulphates as Sod 400 120
12)Chlorides as CI 1000 2.
13)Nitrites as No2 Nil Traces & =
14)Nitrates as No3. as a5 (e
SPECIAL TESTS i
© 1)sodium as Na - 160
2)B.0.D. = =
3)0.0. =
4)silica’s as Sio2 il =
5) Conductivity Micro Mmohd/cm
6)Organic Carbon
MICROBIOLOGICAL ANALYSIS
(D) | Most Probable number (MPN)
1) Nonchlorinated NIl <10 0
2)Chlorinated Nil <2 =
Remark: - This Potable water is suggested for drinking purpose.
Adalyded by = Apporyeaby
Ravindra Deore :r“v
(B.Sc Chemistry) (M.5c Chem





