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ABSTRACT

The present paper deals with the physico-chemical properties of Kuhi lake of Nagpur District, during
summer and monsoon months to assess the water quality status for limnological study. The physico-
chemical factors such as humidity, water temperature, transparency, pH, dissolved oxygen and various
inorganic contents were investigated. The result of the present study revealed that the discharge of waste
and drainage in to the lake have contributed to increase the pollution status in the surface water.

The quality parameters were compared with the standards laid down by APHA. The significant variations
in chemical parameters were observed at different site of Khui Lake. It has been observed that the quality
of water is not acceptable for drinking purpose and domestic use as per our findings.
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INTRODUCTION

The lakes provide sufficient water for drinking as well as other useful purposes to mankind. The
assessment of the water quality is an important aspect for the developmental activities of that region,
because the lakes, reservoirs and rivers are used for supplying water for domestic and other commercial
activities. The physico- chemical and biological analysis is needed to obtain a perfect picture of the
prevailing water quality at any situation in any region of the subcontinent.

The physico-chemical characteristics of any water body or any aquatic ecosystem and the nature and
distribution of its biota are directly related to and influenced by each other and controlled by a
multiplicity of natural regulatory mechanisms. Living plants and animals are affected by chemical
conditions of their environment and the reactions may be used to measure some of the conditions. A
systematic attempt has been made to study the spatial and temporal variations of its hydrochemical
conditions with a view to evaluate the current status of water quality of the lake and delineate the source
and extent of pollution. The lentic water bodies selected for the present investigation is located at Kuhi at
35 Km to the North - East of the Nagpur district. It is located 21°00'39" N-longitude 79°21'09"” E-latitude.

MATERIALS AND METHODS

Water samples from Khui Lake were collected from 4 sampling spots in the morning hours on a quarterly
basis in containers and immediately transported to the laboratory for the estimation of various physico-
chemical properties during summer and monsoon season. Parameters like temperature, humidity,
transparency, pH and dissolved oxygen were recorded at Lake Site where as the parameters like
alkalinity, hardness, chlorides, total phosphates, nitrates, sulphates and other parameters were measured
as per the guidelines given by APHA 1985.

RESULT AND DISCUSSION
The physico-chemical properties of water samples of Kuhi Lake are presented in Table-1.
During present investigation the observed average water temperature ranged between 28.10C to 30.50C.
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Table 1: Average of Physico-Chemical Parameters of Different Sampling Stations of Ecologically
Fragile Lake of Kuhi Village Nagpur District

Sr.  Parameters Summer Season Rainy Season
No.
Site A SiteB Site C Site D Site A SiteB Site C Site D
1. Temperature (°C) 31 30.5 30 31.5 27 28 27.5
2. Color (Hazen Unit) Below Below 5 Below Below Below Below 5 Below Below
5 Hazen 5 5 5 Hazen 5 5
Hazen Hazen Hazen Hazen Hazen Hazen
3. pH 7.2 7.85 7.5 7.3 7.8 7.99 8.0 7.7
4, Dissolved Oxygen (mg/l) 4.9 5.3 5.1 5.4 6.2 6.3 6.4 6.2
5. BOD (mg/I) 3.1 35 33 34 3.1 3.0 2.9 2.8
6. COD (mg/1) 99.2 98.4 97.2 96.1 56.2 57.6 56.5 55.4
7. Total Alkalinity (mg/I) 185 184.8 184.4 185.3 122.1 123.2 124.1 124.5
8. Total Dissolved Solids 479.2 480.1 478.6 481.2 223.1 224.8 223.5 221.7
(mg/1)
9. Total Suspended Solids 19.2 20.0 20.5 20.7 9.8 10.0 9.5 9.3
(mg/l)
10. Total Hardness (mg/l) 170.2 169.7 170 169.0 112.5 112.0 113 112.5
11.  Calcium (mg/l) 69 68.7 68.9 67.2 55.2 56.0 56.2 55.2
12.  Cacos Hardness (mg/I) 170 169.7 169.2 168.0 114.5 112.0 1135 112.4
13.  Magnesium (mg/l) 23.5 24.6 24.5 23.8 12.6 13.7 12.6 13.5
14.  Chloride (mg/l) 112.0 114.0 113.0 114.5 315 32.0 31.7 31.6
15.  Sulphate (mg/l) 2.5 2.5 2.4 2.3 1.5 1.5 1.6 1.5
16. Nitrate (mg/l) 0.310 0.326 0.316 0.332 0.05 0.06 0.06 0.05
17. Total Phosphate (mg/l) 0.027 0.029 0.030 0.031 0.03 0.03 0.029 0.03
18.  Turbidity NTU 0.1 0.1 0.1 0.1 4.3 4.4 4.3 4.2
19. Total Carbon Dioxide 165.4 166.8 167.7 165.8 109.2 110.9 111.0 110.7
(mg/1)
20. Electrical  Conductivity 675.1 678.2 678.9 678.4 3324 3349 334.2 3334
(umhos/cm)

- W R S -
Nav Lake (Nav Talav) Outside the Kuhi Village
In general, the temperature values were low during rainy and high during summer, almost matching the
environment temperature. Fluctuation in air and water temperature is due to the influence of season,
location and difference in the time of collection. Similar results, were recorded by Jha and Barat (2003) in
Mirik lake, Darjeeling. Radhika et al., (2004) studied the abiotic parameters of a tropical freshwater
Velayani lake Thiruvananthapuram, District-Kerala observed the same results as rise of water temperature
in summer and low during rainy season which supports our results.
Transparency is directly proportional to the amount of suspended organic and inorganic particulate matter
present in water body. The other factors which affect the transparency of water body are plankton growth,
wind velocity, rainfall, nature of water body and prevailing weather conditions. The minima & maxima of
transparency in the lake water was recorded in the summer and rainy respectively. Our results are well in
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agreement with Sharma and Sarang (2004) who reported minimum transparency during monsoon and
maximum during winter.

Water samples of Kuhi Lake were odourless and colourless.

Results as illustrated in Table-1shows that water samples of Kuhi Lake have the pH value from 7.85 and
7.99, During present investigation. Average minimum and maximum pH value ranged between 6.5 to 8.5.
PH is the measure of the concentration of hydrogen ions, which provides the range of the acidity or
alkalinity of a solution. During the study period the value of pH oscillated from 7.00 to 7.50 which is very
close to normal range. Similar findings were recorded by Sadhwani (2010) while studying the
limnological parameters of Shaha lake, Karanja (lad), District Washim (M.S.). Pearsall (1930) and Zafar
(1996) observed that the pH of water appear to be dependent upon the relative quantities of Calcium
Carbonates and bicarbonates being alkaline when the quantities of Carbonates is high. The present water
body was observed to be being free from human interference and industrial effluents.

Dissolved oxygen is an important parameter which affects chemical as well as biological reactions in an
ecosystem. Dissolved oxygen content indicates the health and ability of water body to purity itself
through biochemical processes. Oxygen is also needed for many chemical reactions that are important to
lake functioning, such as oxidation of metals, decomposition of dead and decaying matters etc. The
average dissolved oxygen during research work was found to be in the range of 5.3 to 6.3 mg/L.
Minimum value was recorded in summer and maximum in rainy season. Similar trend of dissolved
oxygen was also observed by Yeole and Patil (2005) while studying physicochemical status of Yedshi
lake in relation to water pollution and Yeole and Patil (2007) while studying nutrient dependent hydro
biological status of Yedshi lake, District Washim (M.S) Carbon dioxide dissolved in water is the source
of carbon that can be assimilated and incorporated into the living matter of all aquatic autotrophs
(Hutchinom, 1957). A good water should have solubility of oxygen (7.0-7.5mg/l) at 300C and this much
oxygen saturated water have pleasant taste. D.O. of water samples of Kuhi Lake sites range between 5.3
to 6.3 mg/l, which may be due to the presence of organic matter.

This is an important parameter to assess the pollution of surface water, where contamination occurred due
to the disposal of domestic waste. The values of water samples of Kuhi Lake ranged from 3.5 and 3.0
mg/l, which was less than 30mg/l (permissible value) and hence the water of Kuhi Lake is not suitable for
drinking and other domestic use.

The maximum permissible value of COD is 250mg/l for drinking water. The higher value 98.4 and 57.6
mg/l of water samples of Kuhi Lake indicates the pollution of water. The values observed indicate that the
water is not potable.

Alkalinity is a measure of the capacity of water to absorb hydrogen ions. The total alkalinity of water
samples of Kuhi Lake was 184.8 and 123.3 mg/l which is much less than 200 mg / | permissible value
200-600) and hence the water of Kuhi Lake is not suitable for drinking. A decrease in the value of
alkalinity during post monsoon period attributed to heavy monsoon showers that resulted in the dilution
of water.

Total alkalinity is the measure of the capacity of water to neutralize a strong acid. It is generally imparted
by the salts of carbonates, bicarbonates, phosphates, nitrates, borates, silicates etc. together with the
hydroxyl ions in free state. During present investigation average total alkalinity was found to be the range
of 184.8 and 123.3 mg/l. The minimum value was recorded in rainy season and maximum in summer.
Salwi (1986) and Dash (1993) studied the fluctuations in alkalinity might be due to the entry of alkaline
particles through surface runoff and low production of plankton population

Total Solids refer to matter suspended and dissolved in water. Waters with high total solids generally are
of inferior palatability and may induce an unfavorable physiological reaction (APHA, 1989). Total
dissolved solids in case of water samples of Kuhi Lake is 480.1 and 224.8 mg/l which is much less than
500mg/1 (permissible value 500-2000). These values are responsible for hardness of these water samples.
T.D.S. values varied between 360- 930 mg/l is commonly objectionable. It may cause water borne
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diseases to the citizens of that area. Hence it is not acceptable for drinking purpose as well as for domestic
use.

Total hardness of water is the measure of the capacity of water to react with soap. Calcium & magnesium
are the principal cation that imparts hardness. The total hardness of water therefore reflects as the sum
total of alkaline metal cations present in it (Ramchandra et al., 2006). During present investigation
average total hardness was found to be minimum in monsoon (Aug. 2015) i.e., 112.0 mg/L and maximum
in summer i.e., 169.7 mg/L.

The calcium and magnesium cations are responsible for total hardness of water. Similarly, the sulphates,
chlorides and nitrates anions are also responsible for total hardness. Total hardness Kuhi Lake varies from
112.0 — 169.7 mg/l which may be due to the high concentration of Ca++, Mg++, Cl- & CO3 ions present
init.

Chloride anion is generally present in natural waters. High chloride content has damaging effect on
agricultural crops (Ramachandra et al., 2006). In present investigation, the maxima in summer and
minima in rainy were noted. Karne and Kulkarni (2009) reported chloride maxima in summer while
minima in winter from freshwater bodies in Khatau Tahsil, (M.S.).

Total hardness of water is the measure of the capacity of water to react with soap. Calcium & magnesium
are the principal cation that imparts hardness. The total hardness of water therefore reflects as the sum
total of alkaline metal cations present in it (Ramchandra et al., 2006). In present investigation the maxima
of seasonal total hardness was recorded in May month whereas minima was recorded in August month.
Sources of sulphates are mainly sulphates rocks such as gypsum and sulphur minerals such as pyrites and
also due to air and water pollution. Sulphates contribute to the total solids content and in a reduced and
anaerobic condition produced hydrogen sulphide which gives rotten egg odour to the water (Ramchanda
et al., 2006). In the present investigation the sulphate contents were ranged between 1.5 to 2.5 mg/L with
maxima in summer and minima in monsoon season. Similar results were also reported by Angadi et al.,
(2005) from Papnash pond, Bidar, Karnataka. The present results are in conformity with above authors.
Phosphorous is one of the major macronutrients responsible for biological productivity (APHA, 1989).
All three types of phosphorous i.e. total, Inorganic and organic ware estimated from experimental water
body. All types of phosphorous recorded maximum in summer.

The nitrate is one of the most oxidized forms of nitrogen and is an essential plant nutrient Nitrate
concentration is associated with rain water runoff, and sludge discharge (Jha & Barat, 2003). During
present investigation nitrates of the present water body ranged from 0.06 to 0.326 mg/L with maxima in
summer. Similar seasonal peak was also recorded by Bhongade and Patil (2010). Summer peak of nitrates
may be due to its negative proportionality to dissolved oxygen (Jakher & Rawat, 2003).

The present study indicates that the water samples of all the sampling sites of Kuhi Lake have shown
lower concentration in comparison to the permissible limit as recommended by APHA 1989. Hence it is
not acceptable for drinking pupose as well as for domestic use.

Conclusion

It is suggested that the domestic waste should not be discharged into the Khui Lake of Nagpur district.
Sustained efforts should be made to bring out greater awareness among masses about the importance of
good quality of drinking water.
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