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ABSTRACT     Water is an essential and precious natural resource for sustaining life and environment whichis 
available in abundance as a free gift of nature and water is an important component in theecosystem. The present study 
was carried out to assess the water quality inthe Upper Manair Project/reservoir by evaluating physico-chemical 
parameters of water body which is an existing Medium Irrigation Project constructed across River Manair near 
Narmala village, Gambhiraopet in Rajanna-Sircilla, and former Karimnagar District of Telangana State during the year 
i.e. 2017-2018.This paper reveal and advocate the habitat conservation and physico-chemical properties of water. The 
constituents analysed include pH, Temperature, Turbidity, DO, BOD, COD, TDS, bicarbonate, carbonates, nitrate, 
alkalinity, hardness calcium and magnesium were checked using APHA 2012 methodology etc. Significant changes of 
water quality parameters   were observed during the study period and values were compared with WHO standards and 
also withnormal tap water. The results indicate that the Upper Manair Reservoir water can be used fordomestic, 
irrigation and pisciculture purpose.The physico-chemical parameters values are used as base line information to 
correlate the zooplankton abundance and seasonal variation in water body.  
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Introduction:Water is required for all the living beings without which neither the life nor any development 
is possible. The daily demand of drinking water of a man is normally7.0% -8.0% of body weight. Water is a 
vital for a healthy growth. But it may become harmful for life, if one uses water contaminated with harmful 
or toxic substances and pathogenic microbes coupled with poor sanitation (Gupta and Gupta, 1997).The 
present study aims to know the physico-chemical condition of water, as to assess its suitability for 
pisciculture.  
This investigation helpful in the understanding the complex process, interaction between the climatic and 
biological processes in the water.  
The physiological background makes it quite evident that water is an important ecological factor in the life 
of organisms. It also performs unique and indispensable activities in each ecosystem, biosphere and 
biogeochemical cycles (Trivedi et al., 2010).The good quality of water is an indispensable feature for 
preventing diseasesand improving quality of life.The study of physico-chemicalparameters of water is very 
usefulfor to get clear knowledge about the quality of water and cancollate with standard values of tapwater 
withWHO and BIS.Many people are unaware about the hazards of unhygienic water, the practice to use it 
may cause health problem. In the study area due to scarcity of water, people face relative problems about 
their alternative to use unsafe water. 
The study of water variables of any reservoir ecosystem plays an important role to assess the 
biologicalproduction. The change in the physico-chemical parameters of aquatic ecosystemalso showed 
considerable impact on the biological diversity. Therefore an accurate evolution of the physico-chemical 
variables of reservoir ecosystem is the ultimate importance for the controlling pollution. 
Therelationshipbetween the ecological conditions such as topography, water movement, salinity, O2, 
temperature and nutrients. It also ascertain the composition of biota at different trophic levels and food 
webs (Karande A.A. 1991).Water is regarded as an essential and abundant source to theliving organisms 
on the earth for their survival and growth, in India50%-70% of the available water has been polluted 
byindustries or domestic wastes. Drinking water contaminatedwith different chemical or physical sources 
has the greatestimpact on health of human being, especially in developingcountries. Common contaminants 
of water has been classifiedinto physical, chemical and biological sources. 

SL.NO. PARAMETERS WHO BIS 
1. Turbidity(NTU) 10 10 
2. Total dissolved solids(TDS) 500 mg/Lt 500 mg/Lt 
3. pH 6.5-9.2 6.5-8.5 mg/Lt 
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4. Dissolved Oxygen(DO) 4-7 mg/Lt 4-7 mg/Lt 
5. BOD 06 mg/Lt 06 mg/Lt 
6. COD 10 mg/Lt 10 mg/Lt 
7. Total Hardness(TH) 300 mg/Lt 300 mg/Lt 
8. Chlorides 250 250 mg/Lt 
9. Magnesium 150 mg/Lt 30 mg/Lt 
10 Calcium 200 mg/Lt 75 mg/Lt 

Study Site (Morphometric and hydrological details of the Upper Manair Dam):The Upper Manair 
Reservoir is a minor fresh water reservoir of the former Karimnagar district, located at Narmala, 
Gambhiraopet Mandal, Rajanna Sircilla district, which is 138 km away from the Hyderabad, which falls 
under 18016’13’’N and 78032’40’’E latitude longitude. The total catchment area of Upper Manair 5.9 sq. 
km and live storage capacity 61,439,000 m3 and grass storage of the reservoir is 62,387,000 m3. This 
reservoir is used for drinking water and irrigation purpose. The maximum depth of reservoir is 31 meters. 

 
Morphometric and hydrological characteristics of the Upper Manair Reservoir: 

Latitudes/Longitudes  
18016’13’’N and 78032’40’’E  longitude 

Total catchment area 5.9 sq. km 

Live storage capacity 61,439,000 m3 
Grass storage of the reservoir  62,387,000 m3 
Depth of reservoir  31 meters. 
Impounds Manair river and kudlair river 
Length 9201 meters 

 

Material and Methods: 
The study area is divided in to four sites, Site I, site II site III and Site IV, and. One litre of surface water 
samples were collected from four different stations of the dam on monthly basis for about a year. In 
morning water sample collection the APHA 2012 procedure are followed. The samples were collected in 
plastic brown bottles and were brought to laboratory for analysis. The pH, temperature was recorded at 
sampling sites, separate bottles were used for the estimation of DO (dissolved oxygen). 

SL. 
NO. 

PARAMETERS METHODS 

1. Temperature  Thermometer 
2. pH Packet Hanna pH meter (Electrometric method) 
3. Turbidity APHA Method No 2130 B(2012) 
4. Total dissolve solids APHA Method No 2540 C(2012) 
5. Dissolve oxygen Idometric Method-APHA Method No 4500-OB(2012) 
6. BOD APHA Method No 5210 B(2012)-3day BOD test method 
7. COD Open reflex method- 
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8. HCO–3-bicarbonates  
9. Total Hardness EDTA titrimetric method) (APHA Method No 2340 C)-2012 
10. Total Alkalinity APHA Method No 2320 B-Titration Method 
11. Chlorides(Cl–) Argentometric Method- 
12. Nitrates(NO3–) Brucine Method- 
13. CalciumCa+2 EDTA titrimetric method) (APHA Method No 3500-Ca B) 
14. MagnesiumMg+2 (EDTA titrimetric method) (APHA Method No 3500-Mg B) 

 

Average values of physico-chemical parameters of Upper Manair Reservoir during June-2017 to 
May-2018: 

 
 

Climate: The climate is tropical in Karimnagar. In winter, there is much less rainfall than that of summer. 
The Koppen-Geiger climate classification is Aw. The average annual temperature is 28.1 °C. It is too hot in 
summer.  
The summer highest day temperature is in between 33 °C to 46 °C. Average temperatures of January is 24°C 
, February is 26°C , March is 29°C , April is 33°C , May is 37°C. This is a Savanna type of Climate. 
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Potential of Hydrogen ion (pH):The samples were analysed for the pH, using the pH meter at the site, the 
results showed a minimum of 7.3 in the months of June and January, the   maximum 8.8 recorded in the 
month of February, 2018. 

 
 

The higher value of pH in winter season is attributed to increased temperature and high values of DO and 
carbonate (Kumar and Sinha, 2010). The most of the pH values of all the months during study period were 
above 7, then the water having alkaline in nature. During the monsoon and pre-monsoon values are slightly 
increased. The higher pH values may be due to anthropogenic activities and domestic sewage. 
Turbidity:The measure of the degree to which the water loses its transparency due to the presence of 
suspended particulates. Turbidity measured in NTU (Nephelometric turbid units), ideally the drinking water 
turbidity should be put below 0.1NTU, and the Surface water should be below 25NTU. Higher turbidity 
levels in lakes, reservoirs can reduce the amount of light reaching lower depths then penetration of light is 
decreased it’s automatically effects on photosynthesis.The current study results were showed a minimum of 
4 NTU in months of June and March. Maximum 8.3 NTU in February. These values were do fall within the 
limits of surface water, for drinking purposesand must be filtered. The measurement of turbidity is a key 
test of water quality. The possible sources of Turbidity are attributed with zooplanktons, Phytoplankton and 
human activities. The higher turbidity levels in drinking water are leads to the gastrointestinal diseases and 
other many diseases. 

 
 

Total Dissolved Solids: is a measure of the dissolved combined content of all inorganic and organic 
substances contained in a liquid in molecular, ionized or micro-granular (colloidal sol) suspended form.The 
principal application of TDS is in the study of water quality for ponds, rivers and lakes, although TDS is not 
generally considered a primary pollutant (e.g. it is not deemed to be associated with health effects).It is used 
as an indication of aesthetic characteristics of drinking water and as an aggregate indicator of the presence 
of a broad array of chemical contaminants.Primary sources for TDS in receiving waters are agricultural and 
residential runoff, clay rich waters, leaching of soil contamination and point source water pollution 
discharge from agricultural fields. The most common chemical constituents are calcium, phosphates, 
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nitrates, sodium, potassium and chloride, The permissible limits of TDS for fresh water range is 500ppm, the 
current water showed a minimum of 88 ppm and maximum of 98 ppm, which are low and within the 
permissible limits(IS&WHO).TDS average values in this dam fluctuated between 88 to 98 mg/Lt.TDS are 
simply the sum of cations and anions concentrations expressed in mg/Lt and are colloidal suspended 
matters. Hardness has to known adverse effects on human health, however, some evidences has been given 
to indicate its role in heart diseases. 

 
 

Dissolved Oxygen: The present analysis DO varied from 4.8 to 7.8 mg/Lt during study period. DO is the 
level of free, non-compound oxygen present in water or other liquids. It is an important parameter in 
assessing water quality because of its influence on the organisms living within a body of water. In the water 
body, dissolved oxygen is an essential factor second only to water itself. A good water quality should have 
solubility of oxygen 4.4 mg/Lt and 7.5 mg/Lt at 24ºC and 34ºC temperature respectively. It is well known 
that the temperature and salinity affect the dissolution of oxygen (Saravanakumar et al., 2008). The DO 
values in summer are increased from the converse relationship of water temperature values DOcontent. The 
DO values are correlate with the temperature recorded during the study period. The concentration of DO in 
water are directly related with the maximum and minimum of the phytoplankton. 

 
 

Biological Oxygen Demand: The average values of BOD ranged between 3.2 to 8 mg/Lt.The highest value 
was recorded in the month of January 2018 may be due to the over loaded impure organic matter by human 
activities .BOD is measure organic pollution. The variations in BOD and DO values are presented(Table-1) 
are comparatively higher in the normal level of drinking water ,which might due to over loading of nutrition 
and organic matter. During the post-monsoon period the BOD values are increased due to the highly 
pollutants present in the water hence low BOD values indicates for the good quality of water , dissolved 
oxygen is consumed by bacteria due to the presence of large amount of organic matter discharge from 
sewage and other discharges are present in water.BOD variations depends on the values of dissolved oxygen 
and oxidizable organic matter. BOD value are more during monsoon than winter and summer. Similar 
trends also reported by Patki Saroj.S (2002). 



[VOLUME 5  I  ISSUE 4  I  OCT. – DEC. 2018]                                                             e ISSN 2348 –1269, Print ISSN 2349-5138 

http://ijrar.com/                                                                                                                                          Cosmos Impact Factor 4.236 

Research Paper                                              IJRAR- International Journal of Research and Analytical Reviews   𝗂255 

 
 

Chemical Oxygen Demand: Chemical Oxygen Demandis an indicative measure of the amount of oxygen 
that can be consumed by reactions in a measured solution.It provides an index to assess the effect 
discharged wastewater will have on the receiving environment. The COD test is often used as an alternate to 
BOD due to shorter length of testing time. The permissible limits of COD is 250mg/L, the current samples 
show a maximum of 10.5mg/L, and hence the samples are under absolute limits. Lowest values of COD are 
august 5.6mg/L, December 5.7mg/L. Finally COD is the measure of water and wastewater quality. The COD 
test is often used to monitor water treatment plant efficiency. The COD test only requires 2-3 hours, while 
the Biochemical (or Biological) Oxygen Demand (BOD) test requires 5 days. 
The microbial activity seems to be inhibited by the presence of any toxic element in higher ppm, this could 
be the reason in such variation in BOD and COD ratio. 
 Use of strong chemical agent (such as potassium dichromate) can be done to degrade both the organic as 
well as inorganic matter present in the wastewater samples.Also, COD values are always higher than the 
BOD values. Because COD includes both biodegradable and non-biodegradable substances whereas BOD 
contains only bio-degradable. Higher values in monsoon may be due to inflow of dead organic matter. 
Minimum COD in winter is due to settlement and dilution effect. Kudesia et al also observe similar trends 
(1986). 

 
 

Bi-Carbonates: bicarbonate (IUPAC-recommended nomenclature: hydrogen carbonate is an intermediate 
form in the deprotonation of carbonic acid. It is a polyatomic anion with the chemical formula HCO-
3.Bicarbonate is the dominant form of dissolved inorganic carbon in water, it is an important sink in 
the carbon-cycle.Bicarbonate serves a crucial biochemical role in the physiological pH buffering 
system.These have potential to shift pH levels. The minimum levels of bicarbonates found in these samples 
is 88.5mg/L and the maximum found to be 108mg/L.he most common salt of the bicarbonate ion is sodium 
bicarbonate, NaHCO3, which is commonly known as baking soda. When heated or exposed to an acid such as 
acetic acid (vinegar), sodium bicarbonate releases carbon dioxide. This is used as a leavening agent in 
baking. The recorded variations in bicarbonates concentrations may be due to enhanced process of 
decomposition, drifting of phytoplankton and vegetation. 
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Total Hardness: The total hardness of reservoir water was noticed from 89.5 to 110 mg/Lt.The variation 
may be due to evaporation of water and addition of calcium and magnesium salts. Kawaan (1991) has 
classified water on the basis of hardness values in the following manner 0-60mg/Lt soft, 61-120 mg/Lt 
moderately hard, 121-160 mg/Lt hard and greater than as 180 mg/Lt  very hard.  
Based on these, the water of dam can be included in the moderately hard category.Jhingran (1985) found 
direct relationship between hardness and plankton production, hard water enhance the productivity than 
soft waters. 

 
Total Alkalinity: is a measurement of the water’s ability to resist change in pH or the measure of water’s 
ability to neutralize acids. High alkalinity is good to have in our drinking water since it keeps the water safe 
to drink. 
The amount of Alkalinity that should be in our water is 20-200 mg/L for typical drinking water. The current 
samples show a minimum of 92 mg/L and a maximum of 102mg/Total alkalinity values in our observations 
fluctuated from 89.7 to 112 mg/Lt indicating that the water is safe for drinking.  More withdrawal of CO2 
from the bicarbonates for photosynthesis by algae may increase total alkalinity. 
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Chlorides: are an essential electrolyte located in all body fluids responsible for maintaining acid/base 
balance, transmitting nerve impulses and regulating fluid in and out of cells, the permissible limits of Cl- are 
250 mg/L. the maximum and minimum levels of Chlorides found in current samples is 56 mg/L and 38.7 
mg/L respectively. Chloride is found widely distributed in nature in the form of salts of sodium, potassium 
and calcium. The chloride concentration exhibited seasonal variations. The higher values of chlorides were 
recorded in summer and lower in monsoon.  

.  
 

Nitrates: Nitrates are common pollutants found in ground water and agricultural runoff, the permissible 
levels of NO-3 as N, is 45mg/L. the current samples show a minimum of 8.8 mg/L and a maximum of 13 
mg/L.The present samples are within the permissible range. 

 
 

Calcium: Calcium ions amounts to the hardness of water, the permissible levels of its intake is up to 
75mg/L, the current samples show a minimum of 13 mg/L and a maximum of 25 mg/L period hence are 
within the permissible limits. The recorded increase in calcium and magnesium concentration during 
summer may be the effect of bacterial decomposition. 
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Magnesium: Magnesium amounts to the hardness of water, the permissible level of its intake is 30 mg/L, 
the current samples show a minimum of 8.4 mg/L and a maximum of 15 mg/L. hence the samples are within 
the permissible limits and are moderately hard. 

 
 

Conclusion: The physico-chemical characteristics of water largely determine the structure and composition 
of the aquatic fauna. The knowledge of all these factors is essential for identifying the suitability and fertility 
of an aquatic ecosystems. The successful development and maintance of population, organisms depends 
upon harmonious ecological balance between environmental conditions and tolerance of the organisms to 
variation in one or more conditions. 
The Upper Manair water was not polluted, all results are within permissible limits when compared with 
WHO and BIS.The water from present dam is good for drinking after normal processing .To summarise, 
based on present investigation it can be concluded that the water quality of Upper Manair reservoir water is 
permissible limits for surface water, irrigation and ecosystem is suitable exploitation for fisheries and 
aquaculture. 
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