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Abstract: Water bodies are important parts of the ecosystem and need to be conserved and maintained. It is essential for all 

forms of life and composes 50-97% of plant and animal weight and about 70% of the human body. Sustainable, social, and 

economic development depends on water as a fundamental force. Water quality analysis thus becomes a basic requirement 

for safety purposes and determines the health of our environment. This research paper focuses on comparing the water 

quality of different water bodies, i.e., lakes and rivers. Water samples from Powai Lake and Ulhas River were analyzed for 

temperature, pH, Conductivity, and DO. The results observed suggested more pollution in Lake water as compared to the 

River water. Reason being the difference in the mobility of the two water bodies along with other surrounding factors. A 

further assay is required for more accurate and conclusive results. 
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I.  INTRODUCTION 

Water being the elixir of life, needs to be sustained for all future generations. It determines the quality of life and is the most 

versatile, abundant, and vital of all earth’s resources. Indian civilization, as well as many other civilizations across the globe, had a 

great significance of rivers and other water resources. But, society continues to contaminate this significant resource and in many 

parts of different countries, clean drinking water remains a dream. The requirement for water in all forms of life, from 

microorganisms to man, is a serious problem today because many water resources have reached a point of crisis due to unplanned 

urbanization and industrialization [1,2]. Humans have exploited water resources for electricity generation and other uses, 

particularly in the 21st century. Proper and freshwater has become very important for understanding the relation and 

interdependence of various constituents in any habitat.  

Water analysis is the study of various characteristics of water such as its physical, chemical, biological, and radiological properties. 

The measure of such qualities of water is relative to the requirements of biotic species, human needs, and purposes. The results of 

the analysis are compared with standard values to relate to the health and potability of the water body.  

Temperature affects the chemical and biological characteristics of surface water [3]. Reports of dumping grounds abruptly burning 

were frequent in 2016. The deviation in natural temperatures of water which ranges from high temperatures due to industrial cooling 

activities to discharge of cold water into streams leads to thermal pollution of the water body. It lowers Dissolved Oxygen (DO) 

and increases the Biochemical Oxygen Demand (BOD) of hydrophytes [4]. Its repercussions are observed in the photosynthesis of 

hydrophytes, metabolic rates of aquatic beings, and their sensitivity to pollution, parasites, and diseases [5]. Higher BOD levels 

cause rapid depletion of DO, leading to less availability of oxygen for the propagation of marine life [6].  

Changes in the pH of the aquatic ecosystem affect its living beings [7]. pH below optimal level makes fish susceptible to fungal 

infections and disturbs their reproduction [8]. Lower pH enhances the solubility of heavy metals like Al, Pb, Cu, and Cd, which is 

fatal for marine lives while pH above optimal levels damages the gills and skin of aquatic animals causing irreversible damage [9].  

The electrical Conductivity of water (EC) indicates salinity. Wastewater effluents contain high amounts of dissolved salts from 

domestic sewage and other sources. The build-up of these salts interferes with water reuse by municipalities and various industries. 

The untreated sewage and garbage from nearby residential and slum colonies are disposed off into Powai lake in Mumbai. This has 

led to the eutrophication of the lake water. The pollution level was found to be 8 times above normal[14]. The enrichment from the 

domestic waste discharged into the lake has caused an increased bloom of blue-green algae which has further decreased the DO 

levels of the water [13]. The immersion of Ganesh idols and Durga idols during festivals also leads to an increase in chemical 

pollution. Other wastes such as bottles, flowers, etc. are also dumped in the river which also adds up to the chemicals in the lake. 

The waste water released also leads to growth of water hyacinths which further takes up dissolved oxygen harming the fauna. 

As per Central Pollution Control Board (CPCB), around 49 rivers of Maharashtra are in a polluted state including the Ulhas River. 

Sewage disposal along with disposal of floral offerings, immersion of idols made of clay and POP, and recreational activities like 

boating that acts as a tourist attraction for people are among some of the common reasons for the elevated pollution levels of the 

river. Of the 216 million liters a day (MLD) of sewage generated daily by the Kalyan-Dombivli Municipal Corporation (KDMC), 

only 10% is treated before being released into the river. The river also receives effluent wastewater from industries which is 

eventually dumped into the sea leading to water pollution. The pollution caused by the untreated water effluents released into water 

harms marine life and severely altered bio-geo-chemical pathways.  

The Adharwadi Dumping Ground, established in 1984 by Kalyan Dombivli Municipal Corporation, is situated close to the Ulhas 

River. Presently there is no facility to process Municipal Solid Waste (MSW) in the Kalyan-Dombivali region. Therefore the solid 

waste generated in this area is disposed-off in Adharwadi, Kalyan. The Adharwadi dumping ground consists of around six acres of 

land which receives 650 tonnes of garbage from the complete Kalyan-Dombivli city. In 2006, a house survey team under the Solid 

Waste Management Department measured the quantities of Municipal Solid Waste (MSW) generated in Kalyan and Dombivli. It 
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showed that due to the continuously increasing population of Kalyan - Dombivli, there was a generation of 510 TPD MSW from a 

population base of 12,62,936. In 2011, the quantity was found to be 600 TPD for a population base of 1,247,321 while at the end 

of 2013 the quantity increased to around 650 MT/day/ of MSW. The capacity of Adharwadi ground is only 200 mt, but it handles 

nearly 650 mt of waste every day.  

 

II. STUDY AREA 

Powai Lake is an artificial lake built by the British in the year 1799. It lies 19.13o North and 72.91o East. Water from the lake was 

once used for drinking purposes but later it was declared unfit for drinking due to eutrophication which caused pollution of lake 

water. It is home to a wide variety of flora and fauna including pink and purple balsam bushes which attract honeybees, bumblebees, 

beetles, and colorful butterflies. Other animals and birds include crocodile, kingfisher, pond heron, spot-billed duck, spotted dove, 

white-browed bulbul, and falcon.  

 
Fig. 1 : Powai Lake 

 

The industrial zone in Kalyan-Dombivli (latitude 19.204o N, longitude 73.118o E) covers an area of 347.88 ha to the south of Ulhas 

River  and  is  about  45  km  away  from  Mumbai.  The  industrial  belt  has  numerous  small  to  medium  scale  heavily  polluting 

pharmaceutical industries, engineering, agrochemical, textile, dye manufacturing and fine chemical industries generating about 14 

million liters of industrial effluents per day. Some of the industries have built common Effluent Treatment Plants (ETP) that discard 

the treated effluents into the river, in spite, the Ulhas River water being of major concern to the water quality and the life it sustains. 

 
Fig. 2 : River Ulhas 

 

Ulhas River from the point of origin (Rajmachi hills) has a length of 122 km and flows north turning left where it is joined by the 

River Salpe. The Ulhas River is one of the inward water estuaries having characteristic environmental conditions like shallow depth, 

tidal currents, mangrove vegetation, salinity gradient, diurnal temperature variation, etc. It is one of the important water bodies in 

Thane District. It originates from Sahyadri Hills near Khandala and passes through Karjat Taluka of Raigad District and further 

flows through Badlapur, Ambarnath, Ulhasnagar, Ambivli, Kalyan and Dombivli areas and finally meets the Arabian Sea at Vasai 

Fort in Thane district. The upper stretches of the Ulhas River are fed by fresh water from the Raigad and Thane districts. The river 

passes through many villages on its path and finally flows into the Vasai Creek. The Ulhas basin lies within the North latitudes of 

18° 44’ to 19° 42’ and East longitudes of 72°45’ to 73°48’ lies the Ulhas basin. It is noteworthy that approximately 60% of the total 

water supplied to this region is met through the Ulhas River.  (Mukherjee Bholanath, Kulkarni Mrudula, Rajput Darshana, Agashe 

Seema 2021). 
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The spot was selected due to its perennial accessibility. The sample collection spot has a landfill and sewage disposal site next to 

it. 

 
(a)                                                                        (b) 

Fig. 3: (a) Ulhas River (b) Powai Lake 

 

III. MATERIALS AND METHODS 
The river water sample was collected from a site by the Adharwadi Dumping Ground, near Durgadi Fort, Kalyan, as per standard 

sampling methods. 

Sample from Powai Lake was collected from a site near Ganesh Ghat Visarjan Point. Samples were collected in plastic bottles 

according to standard sampling methods. 

 

Tests Conducted: 

Observations were recorded for the analysis of parameters like temperature, pH, DO and color to assess the nature and degree of 

pollution. Such parameters, as well as Conductivity, were analyzed as per the standard guidelines and procedures.  

 

Table 1: Parameters and Methods  

Sr. No. Parameters Studied Method Used 

1. pH pH Paper 

2. Temperature Conductivity Meter 

3. Conductivity Conductivity Meter 

4.  DO Winkler’s Method 

5. Color Visual Appearance  

 

IV. TESTS PERFORMED 

Estimation of pH- pH paper is used to determine if a solution is acidic, basic or neutral. This is determined by dipping part of the 

pH paper into a solution of interest, and watching the color change. The packages that pH paper comes in often include a color-

coded scale indicating the pH that something has when the paper turns a certain color. The pH paper changes color in different pH 

solutions because of the chemical Flavin. This molecule, which is an anthocyanin, is soluble in water and changes color in the 

presence of various types of solutions.The pH paper is coated with this chemical, giving the property of changing color at different 

pH solutions.  
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(a)                                                       (b) 

Fig. 4: pH Test of water sample: (a) Ulhas River (b) Powai Lake 

 

Estimation of Temperature and Electrical Conductivity- Conductivity refers to the ability of a solution to pass electric current 

and is function of total dissolved salts in the water. A conductivity meter or conductometer measures the amount of this electrical 

current or conductivity in a solution. The meter is equipped with a probe which can also be used for field or on-site measurements. 

Voltage is applied by the meter between two electrodes inside the probe as soon as the probe is placed in liquid. The change in 

voltage due to electrical resistance is read by the meter. The meter converts this reading to milli- or micromhos or milli- or 

microSiemens per centimeter. Conductivity is temperature-dependent. Thus, the meter consists of another probe to measure the 

temperature of the solution. When both the probes are dipped in the solution at the same time, temperature and electrical conductivity 

of the solution can be determined. 

 

Estimation of Dissolved Oxygen- The Winkler method for determination of Dissolved Oxygen (DO) is an Iodometric method 

which is titration based , and depends upon the oxidizing property of dissolved Oxygen. This method has been modified and is 

called the azide modification with the Winkler’s method for DO, where the solution is manganese sulfate, Potassium  iodide solution 

(KI) and the azide solution. Sodium azide (NaN3 )is added to remove the interference of nitrites. When nitrites are present in the 

water it is not possible to obtain a proper end point in titration. Hence, the alkali iodide azide is used as a reagent.  

Sample water was collected into amber bottles to which 1ml manganese sulfate (Winkler’s A) and 1ml alkali azide (Winkler’s B) 

were added. After the formation of cloudy precipitate, 1ml of conc. H2SO4 was added and the precipitate was allowed to settle. The 

clear fixed water sample was taken in the conical flask and titrated with 0.025N sodium thiosulphate solution until the color changed 

from a dense transparent yellow to a light straw yellow colored solution. 1-2ml of starch indicator was added. The solution turned 

dark blue. Titration was continued till the color of the solution in the flask became colorless. Vol. of 0.025 N  sodium thiosulphate 

solution used was recorded.  

    
(a)                                                         (b) 

Fig. 5 : DO testing of Ulhas River Water sample (a) Before titration (b) After titration 
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(a)                                                 (b) 

Fig. 6 - DO testing of Powai lake water sample (a) Before titration (b) After titration 

 

 
Fig. 7 : Burette reading for river water sample 

Calculation-   

For River water 
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For Lake water 

 
Estimation of Color 

The color of the sample is estimated visually. Normal color of water is transparent. A sample of pure water or distilled water is used 

to compare the color of sample water. 

 

V. RESULTS AND DISCUSSION 

Table 2: Results for the different parameters 

Sample pH 
Temperature 

(℃) 

Conductivity 

(μS/cm) 

Dissolved 

Oxygen (mg/L) 
Color 

River water  8.0 29.0 159 16.0 Pale Yellow 

Lake Water 7.5 27.0 152 5.6 Greenish  

WHO Standard 

Limits 
6.5 - 8.5 25 - 32 250 - 400 6.5 - 8 Transparent 

 

The color of Lake water was greenish in color. This is due to the large algal bloom that has occurred. The color leads to a decrease 

in oxygen content in water. It directly affects aquatic lives. The color change may also be due to excess waste dumped into the lake. 

The factors that affect the color of water are suspended matter, green aquatic vegetation and industrial waste. In the previous study 

[11], the color detected was light brown.  

The temperature of the water is in the normal range as prescribed by WHO standard. It is lower than the temperature recorded 

previously in the  month of February [15]. 

The pH of water was in the normal range as per WHO, but it was slightly towards the alkaline side. It is similar to the previous 

study[15] where the pH is also 7.5. It may be due to various chemicals that get added into the lake by the drainage. The immersion 

of idols also dissolves plaster of Paris and paints used to make the idols. The high pH value observed suggests that the equilibrium 

of carbon dioxide, carbonate-bicarbonate is more which is due to the changes in physico-chemical condition.  The pH value also 

indicates photosynthetic activity. The rate of photosynthesis is affected by the drift in pH from the optimum range. Increase or 

decrease in pH leads to decrease in photosynthetic activity.  

The conductivity of water was determined to be 152 μS/cm and is lower than conductivity estimated in the previous study [11]. It 

estimates the amount of ions in the water. It is influenced by 10 parameters such as temperature, pH, alkalinity, total hardness, total 

solids, and total dissolved solids, COD, chlorides and iron concentration of water. Conductivity also indicates if the water can be 

used for irrigation purposes. Since conductivity of water samples from Powai Lake is less than normal, its water cannot be used for 

irrigation purposes.  

Dissolved Oxygen level indicates suitability of water for flora and fauna. Oxygen is the respiratory gas for biological reactions. It 

is an indicator of the health of the water body. The low DO levels are caused due to less productivity and more pollution of water. 

The DO levels are similar to the previous study conducted after Ganpati Visarjan [12]. Increasing algal growth due to eutrophication 

blocks sunlight from reaching other organisms and internal flora of the lake. It therefore causes a decrease in oxygen level in the 

lake. When they are further decomposed by microorganisms, it consumes oxygen from the lake and releases carbon dioxide (CO2). 

This further leads to a decrease in oxygen levels. 

Whereas, parameters like pH, temperature, conductivity for the river water were found to be in the acceptable range as prescribed 

by WHO, despite the visibly polluted water. Dissolved Oxygen levels were way higher than permissible limits set by WHO. This 

could be due to the fact that river water is running water which poses as a factor that increases the level of dissolved oxygen. To 

determine the health and potability of river water, some other important parameters like BOD, COD, Hardness, Alkalinity, TDS, 

TSS, turbidity and analysis for fecal coliforms can be tested.  

 

VI. CONCLUSION  

The tests conducted reveal that the water in Powai Lake is highly polluted. There should be awareness created among people about 

the importance of water health and the effect of garbage dumped. There should be strict laws against those who throw garbage into 

the water. Hyacinths in the lake must be removed periodically. BMC should investigate if large amounts of sewage is entering from 

somewhere and ideally plug the source. Since now many people are switching to more eco-friendly idols for festivals, awareness 
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should also be created about the importance of the same. Further analysis such as salinity, hardness, BOD etc can be conducted to 

verify the pollution levels of the lake water. 

In addition to residential discharges, there is a high potential for direct discharges from industrial units in the surrounding chemical 

industry belt. This observation is based on dark discharge falling into the river and mud found along with the drainage system. To 

find out the specific causes, these aspects need to be further studied. Comparing the obtained values with the standard values 

provided by BIS standards, Environmental Protection Agency, and WHO, it can be concluded that the parameters for the river water 

quality are in the accepted range as opposed to the lake water quality. This could be since river water is constantly running in 

contrast to lake water which is normally still. Therefore, the wastewater and other polluting agents get accumulated in the lake while 

they are continuously flowing in case of the river water. Common problems for MSW management in India include institutional 

deficiencies, inadequate legislation, and resource constraints. Long-term and short-term plans are inadequate due to the limitations 

of capital and human resources. Therefore, there is a need to devise a well-planned waste management approach such as: 

incorporating more eco- and economic-friendly concepts of source segregation; waste recovery; legalization of informal systems; 

and partial privatization and public participation. To design a well-planned waste management system, it is necessary to know the 

quantity of waste generated as well as the different categories of waste. However, since solid waste production varies substantially 

from place to place, its production and composition are influenced by consumption patterns, climate, weather, cultural practices, 

etc. This study should be done regularly to help us make serious changes in our approach. Waste management and disposal by 

creating solid waste management programs. 

People blame the government bodies, but we, as citizens, are equally responsible for the maintenance of our surroundings. Everyone 

needs to be aware of the importance of sanitation and the need for waste management for the sake of our limited potable water 

bodies. Waste must be properly segregated and recycled. On an individual level, we can stop using plastics and other harmful 

materials that cause pollution. By spreading awareness through campaigns and social media, and participating in and organizing 

river cleaning campaigns, we can help reduce the adverse effects of pollution on water bodies and their aquatic life. 
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